
DRAFT FOR REVIEW 

VOLUME 1 

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN 

SITE WIDE GROUNDWATER (OPERABLE UNIT 03) 

WEST LAKE LANDFILL SITE 

BRIDGETON, MISSOURI 

June 5, 2019 

Project #:  63N-001-001 

SUBMITTED BY:  Trihydro Corporation 

1252 Commerce Drive, Laramie, WY  82070 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

Table of Contents 
 

1.0 INTRODUCTION ................................................................................................................................ 1-1 
1.1 Purpose and Scope ................................................................................................................ 1-1 
1.2 Required Contents of the Report ........................................................................................... 1-2 
1.3 Report Organization ............................................................................................................... 1-3 

2.0 SITE BACKGROUND AND SETTING ............................................................................................... 2-1 
2.1 Physical Setting ...................................................................................................................... 2-1 
2.2 Site History ............................................................................................................................. 2-2 

2.2.1 Landfill Permit History ................................................................................................ 2-3 
2.2.2 West Lake Landfill Radiological Area 1 ..................................................................... 2-5 
2.2.3 West Lake Landfill Radiological Area 2 ..................................................................... 2-6 
2.2.4 Inactive and Closed Demolition Landfill Operations in OU-2 .................................... 2-7 
2.2.5 Bridgeton Landfill ....................................................................................................... 2-8 
2.2.6 Buffer Zone and Lot 2A2.......................................................................................... 2-10 
2.2.7 Other Significant Features in the Vicinity of the Site ............................................... 2-10 

2.3 Land Use Restrictions .......................................................................................................... 2-11 
2.4 History of Investigative, Regulatory, and Response Actions ............................................... 2-12 

2.4.1 1986 Hydrogeologic Investigation ........................................................................... 2-12 
2.4.2 1989 Site Characterization and Remedial Action Concepts ................................... 2-13 
2.4.3 1996 Groundwater Conditions Report West Lake Landfill Areas 1 & 2 .................. 2-14 
2.4.4 1996 Physical Characterization Technical Memorandum ....................................... 2-14 
2.4.5 1997 Site Characterization Summary Report OU-1 ................................................ 2-16 
2.4.6 1997 West Lake Landfill OU-2 RI/FS Site Characterization Summary Report ....... 2-16 
2.4.7 2000 OU-1 Remedial Investigation.......................................................................... 2-17 
2.4.8 2005 Revised OU-2 Remedial Investigation ........................................................... 2-17 
2.4.9 2006 OU-2 Feasibility Study .................................................................................... 2-18 
2.4.10 2006 OU-1 Feasibility Study .................................................................................... 2-18 
2.4.11 2008 OU-1 Record of Decision ................................................................................ 2-19 
2.4.12 2008 OU-2 Record of Decision ................................................................................ 2-19 
2.4.13 2011 Supplemental Feasibility Study ...................................................................... 2-19 
2.4.14 2012 to 2014 Groundwater Monitoring Reports ...................................................... 2-20 
2.4.15 2015 USGS Background Study ............................................................................... 2-21 
2.4.16 2016 Groundwater Technical Report ...................................................................... 2-23 

DRAFT



 

 
  201906_Draft-RIFS_WP_RPT.docx 

Table of Contents (cont.) 
 

2.4.17 2018 OU-1 RI Addendum ........................................................................................ 2-23 
2.4.18 2018 Updated Baseline Risk Assessment .............................................................. 2-24 
2.4.19 2018 OU-1 Final Feasibility Study ........................................................................... 2-24 
2.4.20 2018 OU-1 Record of Decision Amendment ........................................................... 2-25 

2.5 Historic Dataset .................................................................................................................... 2-26 

3.0 INITIAL EVALUATION AND CONCEPTUAL SITE MODEL ............................................................ 3-1 
3.1 Preliminary Conceptual Site Model ........................................................................................ 3-1 

3.1.1 Regional Setting......................................................................................................... 3-2 
3.1.2 Regional Geology and Hydrogeology ........................................................................ 3-2 

3.1.2.1 Regional Geology ....................................................................................... 3-2 
3.1.2.2 Regional Hydrogeology .............................................................................. 3-3 
3.1.2.3 Regional Groundwater Quality ................................................................... 3-4 
3.1.2.4 Regional Surface Water Resources and Quality ....................................... 3-5 

3.1.3 Local Geology ............................................................................................................ 3-5 
3.1.3.1 Bedrock ...................................................................................................... 3-6 

3.1.3.1.1 Keokuk Formation ................................................................... 3-6 
3.1.3.1.2 Warsaw Formation .................................................................. 3-7 
3.1.3.1.3 Salem Formation ..................................................................... 3-8 
3.1.3.1.4 St. Louis Limestone ................................................................. 3-8 
3.1.3.1.5 Structural Features .................................................................. 3-9 

3.1.3.2 Unconsolidated Sediments and Materials ............................................... 3-10 
3.1.3.2.1 Alluvium ................................................................................. 3-10 
3.1.3.2.2 Loess ..................................................................................... 3-11 
3.1.3.2.3 Soils ....................................................................................... 3-11 
3.1.3.2.4 Solid Waste and Landfill Liner ............................................... 3-12 

3.1.4 Local Hydrology and Climate ................................................................................... 3-12 
3.1.5 Local Hydrogeology ................................................................................................. 3-13 

3.1.5.1 Groundwater Occurrence ......................................................................... 3-15 
3.1.5.2 Aquifer Testing ......................................................................................... 3-16 

3.1.5.2.1 Slug Testing ........................................................................... 3-16 
3.1.5.2.2 Borehole Packer Testing ....................................................... 3-17 
3.1.5.2.3 Laboratory Testing ................................................................ 3-18 
3.1.5.2.4 Aquifer Properties of Solid Waste ......................................... 3-18 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

Table of Contents (cont.) 
 

3.1.5.2.5 Transmissivity ........................................................................ 3-18 
3.1.5.3 Groundwater Elevations and Gradients ................................................... 3-18 

3.1.5.3.1 Groundwater Elevations ........................................................ 3-19 
3.1.5.3.2 Hydraulic Gradients ............................................................... 3-19 

3.1.5.4 Groundwater Velocity and Discharge ...................................................... 3-21 
3.1.5.5 Surface Water/Groundwater Interaction .................................................. 3-22 
3.1.5.6 Groundwater Geochemistry ..................................................................... 3-22 
3.1.5.7 Effects of the Bridgeton Landfill ............................................................... 3-22 

3.1.5.7.1 Quarry Dewatering ................................................................ 3-23 
3.1.5.7.2 Leachate Collection System .................................................. 3-23 
3.1.5.7.3 Subsurface Reaction ............................................................. 3-24 

3.1.6 Nature and Extent of Impacts .................................................................................. 3-24 
3.1.6.1 Nature and Extent of RIM......................................................................... 3-25 
3.1.6.2 Nature and Extent of Groundwater Impacts ............................................ 3-26 

3.1.7 Potential Pathways of Contaminant Migration/Preliminary Public Health and 
Environmental Impacts ............................................................................................ 3-27 
3.1.7.1 Potential Receptors .................................................................................. 3-27 
3.1.7.2 Exposure Routes and Public Health and Environmental Impacts ........... 3-27 

3.2 Preliminary OU-3 Boundary ................................................................................................. 3-28 
3.3 Preliminary Identification of Response Objectives and Groundwater Remedial Action 

Alternatives ........................................................................................................................... 3-28 
3.3.1 No Action ................................................................................................................. 3-28 
3.3.2 Institutional Controls ................................................................................................ 3-28 
3.3.3 Monitored Natural Attenuation ................................................................................. 3-28 
3.3.4 Groundwater Extraction (Hydraulic Control)/Treatment/Disposal ........................... 3-29 
3.3.5 Groundwater Containment....................................................................................... 3-29 
3.3.6 In-situ Treatment ...................................................................................................... 3-29 

3.4 Data Needs for Evaluation of Remedial Alternatives ........................................................... 3-29 
3.5 Applicable or Relevant and Appropriate Requirements ....................................................... 3-30 

4.0 RI/FS WORK PLAN RATIONALE ..................................................................................................... 4-1 
4.1 Data Quality Objectives .......................................................................................................... 4-1 

4.1.1 Data Quality Objectives ............................................................................................. 4-2 
4.1.1.1 Statement of the Problem .......................................................................... 4-2 

DRAFT



 

 
  201906_Draft-RIFS_WP_RPT.docx 

Table of Contents (cont.) 
 

4.1.1.2 Identify the Goals of the Investigation ........................................................ 4-3 
4.1.1.3 Identify Inputs to the Decisions .................................................................. 4-3 
4.1.1.4 Define the Boundaries of the Study ........................................................... 4-4 

4.1.2 Develop the Analytic Approach (Decision Rules) ...................................................... 4-4 
4.1.2.1 Specify Performance Criteria ..................................................................... 4-5 
4.1.2.2 Develop the Plan for Data Collection ......................................................... 4-6 

5.0 PHASE I SITE CHARACTERIZATION .............................................................................................. 5-1 
5.1 Sampling and Analysis Plan ................................................................................................... 5-2 

5.1.1 Field Sampling Plan ................................................................................................... 5-2 
5.1.2 Quality Assurance Project Plan ................................................................................. 5-3 

5.2 Compile Existing Data ............................................................................................................ 5-3 
5.3 Evaluate Existing Monitoring Well Network ........................................................................... 5-4 

5.3.1 Preliminary Monitoring Well Inventory ....................................................................... 5-4 
5.3.2 Proposed Monitoring Well Designations ................................................................... 5-4 
5.3.3 Proposed On-site / Near-Site Monitoring Well Locations and Rationale .................. 5-6 
5.3.4 Proposed Off-site Monitoring Well Locations and Rationale ..................................... 5-7 
5.3.5 Proposed Background Monitoring Well Locations and Rationale ............................. 5-8 
5.3.6 Proposed Monitoring Well Network and Staff Gauge Locations ............................. 5-10 

5.4 Field Investigation ................................................................................................................ 5-10 
5.4.1 Preparatory Activities ............................................................................................... 5-10 
5.4.2 Site Reconnaissance ............................................................................................... 5-11 
5.4.3 Ecological Survey .................................................................................................... 5-11 
5.4.4 Well Inventory and Well Repair ............................................................................... 5-12 
5.4.5 Borehole Advancement ........................................................................................... 5-12 
5.4.6 Continuous Coring and Field Logging ..................................................................... 5-12 
5.4.7 Alluvium and Bedrock Aquifer Matrix Sampling ...................................................... 5-13 
5.4.8 Borehole Geophysical Logging ................................................................................ 5-15 
5.4.9 Packer Testing ......................................................................................................... 5-15 
5.4.10 Monitoring Well Installation ...................................................................................... 5-15 
5.4.11 Monitoring Well Development .................................................................................. 5-16 
5.4.12 Aquifer Testing ......................................................................................................... 5-17 
5.4.13 Groundwater Monitoring .......................................................................................... 5-17 

5.4.13.1 Water-level Measurements ...................................................................... 5-17 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

Table of Contents (cont.) 
 

5.4.13.2 Purging ..................................................................................................... 5-18 
5.4.13.3 Monitoring Well Sampling ........................................................................ 5-18 

5.4.14 Staff Gauge Installation ........................................................................................... 5-19 
5.4.15 Pressure Transducers ............................................................................................. 5-19 
5.4.16 Current Leachate Collection System ....................................................................... 5-20 
5.4.17 Surveying and Mapping of the Investigation Areas ................................................. 5-20 
5.4.18 Investigation Derived Waste .................................................................................... 5-20 

5.5 Fate and Transport ............................................................................................................... 5-21 
5.6 Vapor Intrusion Investigation ................................................................................................ 5-22 
5.7 Engineering and Institutional Controls ................................................................................. 5-23 
5.8 Health and Safety Plan ........................................................................................................ 5-23 

6.0 DATA MANAGEMENT AND EVALUATION ..................................................................................... 6-1 
6.1 Data Management .................................................................................................................. 6-1 

6.1.1 Data Validation ........................................................................................................... 6-1 
6.1.2 Project Database ....................................................................................................... 6-1 
6.1.3 Spatial Data ............................................................................................................... 6-2 
6.1.4 Field Record Keeping ................................................................................................ 6-2 

6.1.4.1 Field Logbooks ........................................................................................... 6-2 
6.1.4.2 Field Datasheets ........................................................................................ 6-2 

6.2 Data Evaluation ...................................................................................................................... 6-3 
6.2.1 Geologic Database and Groundwater Modeling ....................................................... 6-3 
6.2.2 Data Evaluation Methods Identified During Scoping ................................................. 6-3 
6.2.3 Preliminary Determination of Tasks to be Conducted After Site Characterization ... 6-4 

7.0 BASELINE RISK ASSESSMENT AND RI REPORT ........................................................................ 7-1 
7.1 Baseline Risk Assessment ..................................................................................................... 7-1 

7.1.1 Data Collection and Evaluation .................................................................................. 7-1 
7.1.2 Exposure Assessment ............................................................................................... 7-1 
7.1.3 Toxicity Assessment .................................................................................................. 7-1 
7.1.4 Risk Characterization ................................................................................................. 7-2 
7.1.5 Human Health Risk Assessment ............................................................................... 7-2 
7.1.6 Ecological Risk Assessment ...................................................................................... 7-2 

7.2 RI Report ................................................................................................................................ 7-3 

DRAFT



 

 
  201906_Draft-RIFS_WP_RPT.docx 

Table of Contents (cont.) 
 

7.2.1 Introduction and Site Background ............................................................................. 7-3 
7.2.2 Study Area Investigation ............................................................................................ 7-3 
7.2.3 Physical Characteristics of the Study Area ............................................................... 7-3 
7.2.4 Nature and Extent of Contamination ......................................................................... 7-3 
7.2.5 Contaminant Fate and Transport ............................................................................... 7-4 
7.2.6 Baseline Risk Assessment ........................................................................................ 7-4 
7.2.7 Summary and Conclusions ........................................................................................ 7-4 

8.0 FEASIBILITY STUDY ......................................................................................................................... 8-1 
8.1 Introduction and Background Information .............................................................................. 8-1 
8.2 Identification and Screening of Technologies ........................................................................ 8-1 
8.3 Development and Screening of Alternatives .......................................................................... 8-1 
8.4 Detailed Analysis of Alternatives ............................................................................................ 8-1 

9.0 RI/FS REPORTING ............................................................................................................................ 9-1 
9.1 Well Inventory Summary Report ............................................................................................ 9-1 
9.2 Annual Hydrogeologic Investigation and Groundwater Characterization Report .................. 9-1 
9.3 Groundwater Modeling Work Plan ......................................................................................... 9-2 
9.4 Groundwater Modeling Report ............................................................................................... 9-2 
9.5 Vapor Intrusion Investigation Report ...................................................................................... 9-3 
9.6 Baseline Risk Assessment Work Plan ................................................................................... 9-3 
9.7 RI Report ................................................................................................................................ 9-3 
9.8 Feasibility Study Report ......................................................................................................... 9-3 

10.0 PROJECT MANAGEMENT PLAN ................................................................................................... 10-1 
10.1 Project Personnel ................................................................................................................. 10-1 
10.2 Coordination with EPA ......................................................................................................... 10-2 
10.3 Project Schedule .................................................................................................................. 10-2 

11.0 REFERENCES ................................................................................................................................. 11-1 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

List of Tables 
 

2-1. Site History Summary 

2-2. Data Summary 

3-1a. Generalized Stratigraphic Column 

3-1b. Site-Specific Stratigraphic Column 

3-2. Monitoring Well Survey and Construction Data 

3-3. Slug Testing Results 

3-4. Packer Testing Results 

3-5. Laboratory Permeability Testing Results 

3-6 Preliminary Chemical Specific ARARs 

3-7 Preliminary Action Specific ARARs 

3-8 Preliminary Location Specific ARARs 

5-1. Preliminary Monitoring Well Inventory 

5-2. Proposed Monitoring Well Rationale 

5-3. Groundwater Velocities and Advective Transport Distances 

5-4. Proposed Monitoring Well Network 

5-5. Well Nest Locations to Consider for Datalogger Placement DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

List of Figures 
 

1-1. Site Location Map 

1-2. Site Layout 

2-1. Areas of Landfill Operations 

2-2. Landfill Property Ownership 

2-3. Landfill and Surrounding Area Zoning  

2-4. MDNR Permitted Areas 

2-5. Land Use Restrictions 

3-1. Regional Potentiometric Surface Maps 

3-2. Cross Section Locations 

3-3. Cross Section A 

3-4. Cross Section B 

3-5. Edge of the Alluvial Valley 

3-6. Surface Water and Precipitation Gauges 

3-7. Missouri River at St. Charles USGS Gauge and Daily Precipitation at Lambert St. Louis 

3-8. Monitoring Well Status and Hydrogeologic Zone 

3-9. Existing Slug Test Results Summary 

3-10. Existing Packer Test Results Summary 

3-11. Missouri River Alluvium Groundwater Elevation Contour Map, October 26, 1984 

3-12. Missouri River Alluvium Groundwater Elevation Contour Map, April 25, 1985 

3-13a. Missouri River Alluvium Groundwater Elevation Contour Map, April 2, 2013 

3-13b. Upper Salem/St. Louis Formation Groundwater Elevation Contour Map, April 2, 2013 

3-13c. Salem Formation Groundwater Elevation Contour Map, April 2, 2013 

3-13d. Keokuk Formation Groundwater Elevation Contour Map, April 2, 2013 

DRAFT



 

 
 
 201906_Draft-RIFS_WP_RPT.docx 

List of Figures (cont.) 
 

3-14a. Missouri River Alluvium Groundwater Elevation Contour Map, September 30, 2013 

3-14b. Upper Salem/St. Louis Formation Groundwater Elevation Contour Map, September 30, 2013 

3-14c. Salem Formation Groundwater Elevation Contour Map, September 30, 2013 

3-14d. Keokuk Formation Groundwater Elevation Contour Map, September 30, 2013 

3-15. Preliminary OU-3 Boundary 

5-1. Current Monitoring Well Network 

5-2. Proposed On-Site and Near-Site Monitoring Wells 

5-3. Proposed Off-Site Monitoring Wells 

5-4. Proposed Background Monitoring Wells 

5-5. Proposed Monitoring Well Network 

5-6. Example Monitoring Well Construction Diagram 

5-7. Groundwater Modeling Process Flow Diagram 

10-1. Project Organization Chart 

 

 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

List of Appendices 
 

A. AERIAL PHOTOGRAPHY 

B. HISTORIC MONITORING WELL NETWORKS 

C. REGIONAL GEOLOGIC CROSS SECTIONS 

D. BOREHOLE LOGS AND WELL CONSTRUCTION DIAGRAMS 

E. HISTORIC LOCAL CROSS-SECTIONS 

F. BEDROCK SURFACE ELEVATIONS 

G. SOUTH QUARRY PIT MAPS 

H. ISOPACH MAPS 

I. REGIONAL UPLAND SOIL PROFILE 

J. PRECIPITATION DATA 

K. SURFACE WATER FLOW 

L. AQUIFER TESTING SUMMARY 

L-1. SLUG TESTING SUMMARY 

L-2. PACKER TESTING SUMMARY 

L-3. LABORATORY TESTING SUMMARY 

M. DEPTH TO WATER MEASUREMENTS/GROUNDWATER ELEVATION DATA 

N. POTENTIOMETRIC SURFACE FIGURES 

O. HYDROGRAPHS 

P. LOCATIONS OF PERCHED WATER 

Q. VERTICAL GRADIENTS 

R. GEOCHEMICAL DIAGRAMS 

S. LEACHATE COLLECTION SYSTEM DATA 

T. SOIL RADIONUCLIDE IMPACTS 

DRAFT



 

 
 
 201906_Draft-RIFS_WP_RPT.docx 

List of Appendices (cont.) 
 

U. COC ISOCONCENTRATION FIGURES 

V. NEARBY RECEPTORS 

W. PRELIMINARY MONITORING WELL INVENTORY PHOTO-DOCUMENTATION 

X. STATISTICAL EVALUATION 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

List of Acronyms 
 

3-D Three dimensional 

ACL Alternative Concentrations Levels 

AOA  Air Operations Area  

AOC  Administrative Order of Consent 

ARAR Applicable or Relevant and Appropriate Requirement  

ASAOC  Administrative Settlement Agreement and Order on Consent  

AVS Acid Volatile Sulfides 

B&M Burns & McDonnell  

BMP Best Management Practices 

bgs below ground surface 

BL Barometric Barologger 

bmp below measuring surface 

BRA Baseline Risk Assessment 

BRAWP Baseline Risk Assessment Work Plan 

CaCO3 Calcium Carbonate 

C&D  Construction & Demolition 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act  

CFR Code of Regulations  

CME  Central Mine Equipment  

cm/s centimeters per second 

cfs cubic feet per second 

COC Constituents of Concern  

COPC Chemical of Potential Concern 

DRAFT



 

 
 
 201906_Draft-RIFS_WP_RPT.docx 

List of Acronyms (cont.) 
 

CSM Conceptual Site Model 

CSR Code of State Regulations 

CWA Clean Water Act 

DA Desktop Assessment 

DL Data Logger 

DQO Data Quality Objective 

DO Dissolved Oxygen 

DOE Department of Energy 

DQO Data Quality Objectives 

EDD Electronic Data Deliverable 

EMSI Engineering Management Support, Inc  

EME EPA Metadata Editor 

EPA United States Environmental Protection Agency  

ERE Ecological Risk Assessment 

FAA Federal Aviation Administration  

F&VD Foth & Van Dyke 

FGDC Federal Geographic Data Committee 

FS Feasibility Study 

FSP Field Sampling Plan  

ft feet 

ft/day feet per day 

ft2/day square feet per day 

ft/year feet per year 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

List of Acronyms (cont.) 
 

gpd gallons per day 

gpm  gallons per minute 

GPS  Global Positioning System 

GWPS Groundwater Protection Standards 

H&A  Herst & Associates 

HASP  Health and Safety Plan  

HHRA Human Health Risk Assessment 

IDW  Investigation Derived Waste  

ITRC Interstate Technology Regulatory Council 

JTU  Jackson Turbidity Units 

kPa kilopascal 

LBSR Leached Barium Sulfate Residue 

LCS Leachate Collection Sump 

MCL  Maximum Contaminant Level 

MCLG Maximum Contaminant Level Goal 

MDNR  Missouri Department of Natural Resources  

MED Manhattan Engineering District 

mg/L  milligram per liter 

mgd  million gallons per day 

MNA Monitored Natural Attenuation 

MOCS Missouri One Call System 

msl  mean sea level 

MSWLF  Municipal solid waste landfill 

DRAFT



 

 
 
 201906_Draft-RIFS_WP_RPT.docx 

List of Acronyms (cont.) 
 

NAD83 North American Datum 1983 

NAVD88 North American Vertical Datum 1988  

NCC  Non-combustible Cover 

NCP  National Oil and Hazardous Substances Pollution Contingency Plan 

NPDES National Pollutant Discharge Elimination System 

NPL  National Priorities List  

NRC  United States Nuclear Regulatory Commission 

NTU Nephelometric Turbidity Units 

OM&M  Operation, Maintenance, and Monitoring  

ONMSS  Office of Nuclear Material Safety and Safeguards  

ORAU  Oak Ridge Associated Universities  

OSWER  Office of Solid Waste and Emergency Response  

OU  Operable Unit 

redox oxidation-reduction 

RL Reporting Limit 

ROW Right of Way 

RSL Regional Screening Limit 

RSMo Missouri Revised Statutes 

PCB  Polychlorinated Biphenyl 

pCi/g picocuries per gram 

pCi/L  picocuries per liter  

PID  Photoionization detector 

PPE Personal Protective Equipment 

 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 

List of Acronyms (cont.) 
 

PMP Project Management Plan 

PVC Polyvinyl Chloride 

QAPP  Quality Assurance Project Plan  

QC Quality Control 

RAO Remedial Action Objective 

RCRA Resource Conservation and Recovery Act 

RI  Remedial Investigation 

RI/FS  Remedial Investigation/Feasibility Study  

RIA Remedial Investigation Addendum 

RIM  Radiologically Impacted Materials  

RMC  Radiation Management Corporation 

ROD  Record of Decision 

RQD  Rock quality designation 

RSL Regional Screening Levels 

RSMo Revised Statutes of Missouri 

RSP  Radiation Safety Plan  

SAP  Sampling and Analysis Plan 

Sch Schedule 

SDWA Federal Safe Drinking Water Act 

SEM Simultaneously Extracted Metals 

SLAPS St. Louis Airport Site 

SMART Specific, Measurable, Attainable, Relevant, and Timely 

SOP Standard Operating Procedure 

DRAFT



 

 
 
 201906_Draft-RIFS_WP_RPT.docx 

List of Acronyms (cont.) 
 

SOW  Statement of Work  

SP Spontaneous Potential  

SSR Subsurface Exothermic Reaction  

SU  Standard Units 

SVOC  Semi-Volatile Organic Compound 

TBC To be considered 

TDS  Total Dissolved Solids 

T&E Threatened and Endangered 

TOC  Total Organic Carbon  

TPH  Total Petroleum Hydrocarbons 

UAO  Unilateral Administrative Order  

µg/L  microgram per liter 

UPL Upper Prediction Limit 

USC United States Code 

USACE United States Army Corp of Engineers 

USCS Unified Soil Classification System 

USDA  United States Department of Agriculture 

USGS  United States Geological Survey  

UST Underground Storage Tank  

VOC  Volatile Organic Compound 

WMC Water Management Consultants 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 1-1 

1.0 INTRODUCTION 
 

This Remedial Investigation/Feasibility Study (RI/FS) Work Plan (Work Plan) has been prepared by Trihydro 

Corporation (Trihydro) on behalf of Bridgeton Landfill, LLC, Cotter Corporation (N.S.L.), and the United States 

Department of Energy (DOE) (collectively Respondents), for Site-wide groundwater (Operable Unit 3 or OU-3), at the 

West Lake Landfill Site (Site).  The Site is located at 13570 St. Charles Rock Road, Bridgeton, Missouri (Figure 1-1).  

The Work Plan was prepared at the request of the United States Environmental Protection Agency (EPA) in accordance 

with requirements outlined in the Final RI/FS OU-3 Statement of Work (SOW) dated September 21, 2018, included as 

Appendix B in the Administrative Settlement Agreement and Order on Consent (ASAOC) dated February 6, 2019. 

 

The Site was added to the Superfund National Priorities List (NPL) in 1990 and consists of three Operable Units (OUs) 

including former industrial and municipal waste cells and groundwater.  The Site layout is shown on Figure 1-2.  

Operable Unit 1 (OU-1) includes former waste disposal areas Radiological Area 1 (Area 1) and Radiological Area 2 

(Area 2) where radiologically impacted materials (RIM) have been identified (EPA ID#MOD079900932).  Operable 

Unit 2 (OU-2) has no known areas identified as having been impacted with RIM and includes the closed construction 

and demolition (C&D) cell, inactive sanitary landfill, and the North and South Quarry portions of the Bridgeton 

Landfill.  The Bridgeton Landfill and C&D portions of OU-2 are currently managed by the Missouri Department of 

Natural Resources (MDNR) in contrast to the remedial actions for the Inactive Sanitary Landfill which are being 

addressed under EPA Superfund authority.  OU-3 includes groundwater beneath the entire approximately 200-acre Site 

and is the focus of this RI/FS.   

 

1.1 PURPOSE AND SCOPE 
The purpose of this Work Plan is to outline the proposed methodology to sufficiently characterize the nature and extent 

of hazardous substance impacts to groundwater resulting from Site activities and the potential risk posed to human 

health and the environment.  This Work Plan has been prepared in accordance with the National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP), 40 Code of Regulations (CFR) Part 300 (EPA, 2011b), as well as the 

EPA guidance including but not limited to:  “Interim Final Guidance for Conducting Remedial Investigations and 

Feasibility Studies under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),” 

Office of Solid Waste and Emergency Response (OSWER) Directive No. 9355.3-01 (Oct. 1988); “Guidance for Data 

Usability in Risk Assessment,” OSWER Directive No. 9285.7-09A (Apr. 1992); “Establishment of Cleanup Levels for 

CERCLA Sites with Radioactive Contamination,” OSWER Directive No. 9200.4-18 (Aug. 1997a); “Clarification of 

the Role of Applicable, or Relevant and Appropriate Requirements in Establishing Preliminary Remediation Goals 

under CERCLA,” OSWER Directive No. 9200.4-23 (Aug. 1997b); “Remediation Goals for Radioactively 

Contaminated CERCLA Sites Using the Benchmark Dose Cleanup Criteria in 10 CFR Part 40 Appendix A, I, 
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Criterion 6(6),” OSWER Directive No. 9200.4-35P (Apr. 2000); “Use of Uranium Drinking Water Standards under 

40 CFR 141 and 40 CFR 192 as Remediation Goals for Groundwater at CERCLA sites,” OSWER Directive 

No. 9283.1-14 (Nov. 2001); “Monitored Natural Attenuation of Inorganic Contaminants in Ground Water, Volume 3, 

Assessment for Radionuclides Including Tritium, Radon, Strontium, Technetium, Uranium, Iodine, Radium, Thorium, 

Cesium, and Plutonium-Americium,” EPA/600/R-10/093 (Sept. 2010); “Recommended Approach for Evaluating 

Completion of Groundwater Restoration Remedial Actions at a Groundwater Monitoring Well,” (Aug. 2014a); and 

“Groundwater Statistics Tool,” (Aug. 2014b), OSWER 9283.1-46. 

 

Groundwater investigations have previously been conducted at the Site for OU-1 and OU-2 under EPA and MDNR 

oversight.  Routine groundwater monitoring for the North and South Quarries of the Bridgeton Landfill is ongoing and 

is under MDNR oversight.  The United States Geological Survey (USGS) and EPA evaluated the origin of radium in 

groundwater based on groundwater monitoring completed between 2012 and 2014 (USGS 2015).  This study 

concluded the existing data set was not adequate to sufficiently characterize the nature and extent of constituents of 

concern (COCs) potentially present in groundwater.   

 

The objectives of this RI/FS, as outlined in the SOW are: 

 to refine the current understanding of the Site hydrogeologic system; 

 to evaluate background groundwater quality near the Site; 

 to determine the extent of groundwater impacts occurring at and near the Site; 

 to provide predictive tools to evaluate potential future impacts; and  

 to identify potential groundwater remedies that may be implemented based on the information collected at the Site, 

as applicable. 

 

To meet these objectives, the OU-3 RI/FS is designed to determine the horizontal and vertical distribution of landfill 

contaminants/leachate effects and COCs in the subsurface at and/or near the Site. 

 

1.2 REQUIRED CONTENTS OF THE REPORT 
As outlined in the SOW, this Work Plan provides a project description, a summary of Site historical information, and a 

Site setting overview, and outlines the general technical approach to achieve the RI/FS objectives.  The approach uses 

and builds upon the findings of previous groundwater data, studies, sampling plans, quality plans, and associated 

reports to establish and support a robust RI process for characterization of groundwater for both radiological and non-

radiological parameters at the Site.  This groundwater-specific OU-3 Work Plan contains a Sampling and Analysis Plan 
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(SAP) composed of a Field Sampling Plan (FSP) and a Quality Assurance Project Plan (QAPP), included as Volume 2.  

A Health and Safety Plan (HASP), which includes a Radiation Safety Plan (RSP), has also been developed to support 

the overall planning process and is included as Volume 3.  This Work Plan includes a history of investigative, 

regulatory, and response actions (Section 2); a preliminary local/regional well summary (Sections 2 and 3); a 

discussion of the nature and extent of impacts (Section 3); and a preliminary OU-3 boundary defined by the area of 

investigation (Section 5). 

 

The following items were prepared, or will be prepared, as part of this effort: 

 Propose a scope of investigative and analytical activities required to meet the project objectives; 

 Perform sampling, analysis, and review of data sets to adequately scope the project and develop project plans; 

 Develop preliminary remedial action objectives (RAOs); 

 Develop understanding and presentation of current and future risk posed by contaminants to human health; 

 Develop potential methods and approach for scoping the groundwater modeling effort; and 

 Identify potential Applicable or Relevant and Appropriate Requirements (ARARs) associated with the location and 

contaminants of the Site and the potential for response actions. 

 

1.3 REPORT ORGANIZATION 
This Work Plan is being submitted in general accordance with OSWER Directive No. 9355.3-01 and contains the 

following sections: 

 Section 2 – Site Background and Setting 

 Section 3 – Initial Evaluation and Conceptual Site Model 

 Section 4 – RI/FS Work Plan Rationale 

 Section 5 – Phase I Site Characterization 

 Section 6 – Data Management and Evaluation 

 Section 7 – Baseline Risk Assessment and RI Report 

 Section 8 – Feasibility Study 

 Section 9 – RI/FS Reporting 

 Section 10 – Project Management Plan 

 Section 11 – References 
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2.0 SITE BACKGROUND AND SETTING 
 

This section presents a brief description of the Site, including the location, an overview of past and current operations, 

and a discussion of activities occurring adjacent to the Site.  Detailed descriptions of the Site were included in 

documents submitted to EPA under the OU-1 and OU-2 RI/FS process.  Numerous investigations were previously 

conducted by Radiation Management Corporation (RMC), Burns & McDonnell (B&M), the U.S. Nuclear Regulatory 

Commission (NRC), Golder Associates (Golder), McLaren/Hart Environmental Engineering Corporation 

(McLaren/Hart), Water Management Consultants, Inc. (WMC), Engineering Management Support, Inc (EMSI), Herst 

& Associates, Inc. (H&A), and Feezor Engineering, Inc. (Feezor).  Relevant data from each effort pertinent to OU-3 is 

summarized herein. 

 

2.1 PHYSICAL SETTING 
The Site is approximately 200 acres and is located on the east side of the Missouri River within the western portion of 

the St. Louis metropolitan area in northwestern St. Louis County (Figure 1-1 and Figure 1-2).  The Site address is 

13570 St. Charles Rock Road, approximately one mile north of the intersection of Interstate 70 and Interstate 270, 

within the City of Bridgeton, Missouri.  It includes six identified historic waste disposal areas, or units, including 

Area 1, Area 2, a closed C&D landfill, an inactive sanitary landfill, and the North Quarry and South Quarry Portions of 

the permitted Bridgeton Landfill.  A solid waste transfer station and an asphalt batch plant currently operate on the Site 

(Figure 2-1).  A six-foot-high chain-link fence with a three-strand barbed wire canopy encloses most of the property.  

The main access gate is located on the northeastern boundary and a secondary access gate is located on the 

southwestern boundary of the landfill property. 

 

Current ownership of the properties included in the definition of the Site is depicted on Figure 2-2.  The landfill 

property is bordered by Crossroads Industrial Park to the northwest and St. Charles Rock Road (State Highway 180) to 

the north and east; Taussig Road, commercial facilities (including the Republic Services, Inc. hauling company 

facility), and agricultural land are located to the southeast; and Old St. Charles Rock Road and the Earth City Industrial 

Park (Earth City) stormwater/ flood control pond to the south and west and north.  The Earth City 

commercial/industrial complex continues to the west and north of the flood control pond and extends to the Missouri 

River.  Earth City is separated from the river by an engineered levee system owned and maintained by the Earth City 

Flood Control District.  Terrisan Reste mobile home park is the nearest residential area to the Site, which is located to 

the southeast, approximately 0.7 miles from Area 1 and 1.1 miles from Area 2.  The Spanish Village residential 

subdivision is located to the south of the Site near the intersection of St. Charles Rock Road and I-270, approximately 

1 mile from Area 1 and 1.25 miles from Area 2 (EMSI 2018a). 
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The property on the west side of Area 2 was previously referred to as the Ford Property in the OU-1 RI (EMSI 2000) 

because it was previously owned by Ford Motor Credit, Inc (Ford).  Most of the Ford Property was sold to Crossroad 

Properties, LLC in 1998 and has since been developed into the Crossroads Industrial Park.  Ford initially retained 

ownership of a 1.78-acre parcel located immediately adjacent to the west of Area 2 (Figure 2-1).  Ownership of this 

1.78-acre parcel was subsequently transferred to Rock Road Industries, Inc., now Bridgeton Landfill, LLC, to provide a 

buffer between the landfill and adjacent property, and therefore this parcel has been identified as the “Buffer Zone.”  

Crossroad Properties, LLC initially developed all the former Ford property with the exception of Lot 2A2, a 3.58-acre 

parcel located immediately north of the Buffer Zone.  Lot 2A2 was subsequently developed by AAA Trailer, the owner 

of much of the property immediately to the north of the Buffer Zone and Area 2, although Lot 2A2 is still owned by 

Crossroad Properties, LLC.  Property to the north and northeast of the landfill, across St. Charles Rock Road, is 

moderately developed with commercial, retail and manufacturing operations (EMSI 2018a).  Zoning for the parcels that 

make up the landfill property and surrounding parcels is depicted on Figure 2-3. 

 

The West Lake Landfill Superfund NPL Site consists of the various parcels that comprise the landfill property (on-

property) and adjacent properties (off-property) where radionuclides were historically identified in the soil.  OU-1 

includes on-property Areas 1 and 2, and the adjacent off-property Buffer Zone and Parcels B and C of Lot 2A2 of the 

Crossroads Industrial Park (Figure 2-1).  These off-property areas were not used for waste disposal but have been 

identified as containing radionuclides in soil as a result of transport by surficial processes from OU-1.  OU-2 consists of 

the remaining portions of the landfill property.  These areas are shown on Figure 2-1 and discussed in more detail in 

Section 2.2.   

 

2.2 SITE HISTORY 
Historically, the on-property portions of the Site have been divided into five areas: 

 Area 1 

 Area 2 

 Closed Demolition Landfill 

 Inactive Sanitary Landfill 

 The Bridgeton Landfill 

 

These areas are discussed below in further detail.  OU-1 includes Area 1, Area 2, the Buffer Zone, and Crossroads 

Properties LLC Lot 2A2.  The Bridgeton Landfill, the Closed Demolition Landfill, and the Inactive Sanitary Landfill 

are all part of OU-2 (Figure 2-1).  Historical aerial photographs are included as Appendix A. 
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The West Lake Landfill contains multiple areas of differing past operations.  The landfill property was used 

agriculturally until a limestone quarrying and crushing operation began in 1939.  The quarrying operation continued 

until 1988 and resulted in shallow excavation areas and two quarry pits, the North Quarry Pit and the South Quarry Pit.  

The South Quarry Pit was excavated to a maximum depth of 240 feet below ground surface (ft bgs) and had a bottom 

elevation of approximately 240 feet (ft) above mean sea level (msl) (H&A 2005; Golder 1996).   

 

The Site contains several areas where solid wastes have been disposed.  The date on which landfilling activities started 

at the West Lake Landfill is not known with certainty and has been variously cited as beginning in or around the early 

1950s (EMSI 2000), or as starting in 1952 or possibly 1962 (H&A 2005).  The landfill was not officially permitted for 

use as a sanitary landfill until 1952.  EPA has reported that “from 1941 through 1953 it appeared that limestone 

extraction was the prime activity at the facility; however, as time passed the focus of the activity appeared to shift to 

waste disposal” (EPA 1989).  EPA has reported that historical aerial photography from 1953 indicates use of a landfill 

had commenced (EPA 1989).  Mine spoils from quarrying operations were deposited on adjacent land immediately to 

the west of the quarry (H&A 2005).  Portions of the quarried areas and adjacent areas were subsequently used for 

landfilling municipal refuse, industrial solid wastes, and C&D debris.  EPA has reported that liquid wastes and sludges 

were also disposed of at the landfill (EPA 1989).  These operations, which predated state and federal laws and 

regulations governing such operations, occurred in areas that subsequently have been identified as Area 1, Area 2, the 

Closed Demolition Landfill, and the Inactive Sanitary Landfill (Figure 2-1). 

 

Due in part to the fact that the disposal of solid and liquid waste at the Site predated state and federal regulations for 

landfills, there is uncertainty regarding the specific Site activities and disposal practices conducted on-Site.  

Specifically, based upon a review of historical aerial photographs as documented in the Aerial Photographic Analysis 

of the West Lake Landfill Site (EPA 1989), “deep” pits, lagoons, and other Site features related to past on-Site disposal 

practices have been identified in several historical aerial photographs for years pre-dating the arrival of radionuclides 

from the Latty Avenue Site (EMSI 2018a).   

 

2.2.1 LANDFILL PERMIT HISTORY 
The following sections describing the landfill history are taken from the Remedial Investigation Addendum, West Lake 

Landfill, Operable Unit 1 (EMSI 2018a).  MDNR permitted areas are shown on Figure 2-4.  The early landfilling 

activities (prior to 1974) were not subject to state permitting (although they were still subject to an authorization issued 

by the county), and the portion of the landfill property where these activities occurred has been referred to as the 

“unregulated landfill.”  Waste disposal in St. Louis County was regulated solely by St. Louis County authorities until 
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1974, when the MDNR was formed (H&A 2005).  Landfill activities conducted in 1974 and afterwards were subject to 

a permit from MDNR. 

 

In 1974, MDNR identified six waste disposal areas, four of which were subsequently permitted for waste disposal and 

two of which (the majority of Area 1 and the majority of Area 2) were not so permitted and were therefore closed in 

1974 (H&A 2005).  The areas subsequently permitted by MDNR for waste disposal are referred to as the “regulated 

landfill.”  These areas are discussed further below. 

 

On August 27, 1974, MDNR granted authorization for a sanitary landfill on 25 acres in the area now identified as the 

Inactive Sanitary Landfill.  MDNR subsequently issued a permit (No. 118903) for this area on January 27, 1976 

(H&A 2005).  MDNR also issued a permit (No. 218903) for operation of a solid waste disposal area for a demolition 

landfill on 27 acres of land that included a large portion of the area that has subsequently been identified as the Closed 

Demolition Landfill.  The Closed Demolition Landfill was constructed over an area that had previously been used for 

disposal of sanitary waste.  This permit also included the eastern portion of Area 2, the eastern portion of the inactive 

sanitary landfill, and the western portion of Area 1.  On May 23, 1978, permit No. 118903 was modified to include an 

additional 3.5 acres within the area of the Inactive Sanitary Landfill.  On August 27, 1980, MDNR issued a permit 

(No. 118908) for operation of a sanitary landfill on 6 acres located in the area now identified as the Inactive Sanitary 

Landfill.  On September 18, 1984, MDNR issued a permit (No. 218912) for operation of a demolition landfill on 

22 acres in the area now identified as the Closed Demolition Landfill. 

 

On January 22, 1979, MDNR issued a permit (No. 118906) for operation of a sanitary landfill on 13 acres in the portion 

of the property described as the North Quarry Pit (H&A 2005).  A subsequent permit (No. 118909) was issued 

August 20, 1981 to allow for expansion of the North Quarry landfill.  On November 11, 1985, MDNR issued permit 

No. 118912, which allowed for a 33-acre expansion of sanitary landfill operations into the South Quarry area and 

continued waste placement in the North Quarry, thereby superseding prior permits No. 118909 and 118906.  Permit 

No. 118912 covers a 52-acre area that encompasses the North Quarry and South Quarry, which together comprise what 

is currently identified as the Bridgeton Landfill.  Placement of waste material in the North and South Quarry areas 

ceased in 2004.  No active landfilling has occurred since 2004, although ongoing activities pursuant to orders from the 

state Attorney General’s Office, EPA Region 7 and MDNR related to maintenance and monitoring of the Bridgeton 

Landfill continue to be conducted.  Routine groundwater monitoring for the North and South Quarries of the Bridgeton 

Landfill is currently conducted under this permit. 
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2.2.2 WEST LAKE LANDFILL RADIOLOGICAL AREA 1 
Area 1, which encompasses approximately 17.6 acres, is located immediately to the southwest of the landfill entrance 

(Figure 2-1).  This area was part of the unregulated landfill operations conducted up through 1974, although the 

southwestern portion of what is currently identified as Area 1 was historically included under permit No. 218903.  

Pursuant to a Materials Management Plan (EMSI, 2006) approved by MDNR, inert fill material (e.g., clean materials as 

defined in 10 CSR 80-2.010(11), such as uncontaminated soil, concrete, asphaltic concrete, brick, or inert solids) was 

placed over portions of Area 1 between 2006 and 2008. 

 

Remnants of an asphalt entrance road and parking area are located on the northwestern border of Area 1 to the south of 

the landfill office building.  An abandoned underground diesel tank is also located beneath the asphalt-paved area, as 

evidenced by the presence of a fuel dispenser in Area 1.  The tank is no longer in use but has not been removed because 

it is within the boundaries of Area 1 (current presence confirmed by Site personnel).  No information has been located 

regarding the date of installation of the underground tank or when it ceased to be used; however, based on review of 

aerial photography, a pump likely associated with the underground tank was visible in aerial photography as early as 

October 8, 1980.  A truck is visible in May 9, 1985 imagery adjacent to the pump as if it is in the process of refueling.  

This pump remains visible at least through the aerial photography taken on September 20, 2004. 

 

Based on review of aerial photography, the road and parking area appear to have been constructed sometime between 

August 20, 1978 and May 25, 1979.  Parked vehicles can be seen on aerial photographs through May 9, 1985 but are no 

longer visible on the April 1990 aerial photograph.  A drainage structure is also visible on the northwest side of Area 1 

between June 17, 1981 and May 14, 1984.  Between May 9, 1985 and June 18, 1990 an additional drainage structure is 

visible on the northeast side of Area 1.  A guard house or similar structure was constructed on the southwest corner of 

Area 1 between May 25, 1979 and December 2, 1979.  It remains visible through April 16, 1996. 

 

The results of the Site investigations indicated that RIM was present in the area of the road, parking area, and 

underground tank; however, no information is available as to whether the construction of the road and parking area or 

the installation of the underground tank resulted in disturbance or relocation of RIM.  Prior to 2013, the remaining 

portions of Area 1 were mainly covered with grass, shrubs, and trees.  In 2013, 2014, and 2015, vegetation was cleared 

along the alignments of numerous access roads and road base material was placed along these roads to support 

additional drilling activities.  In 2016, approximately 2.6 acres in the northern portion of Area 1 were cleared of 

vegetation and covered with road base material as part of construction of a non-combustible cover (NCC) over areas 

where RIM was present at the ground surface (EMSI 2016) pursuant to a unilateral administrative order (UAO) for 

removal action issued by EPA (EPA 2015c).  NCC cover consisted of a minimum of 8-inches of road base material 

placed over a geotextile placed on the existing ground surface following the removal of existing vegetation using a 
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brush hog.  The extent of the NCC was based on the extent of surface RIM defined in the 2000 RI report, additional 

overland gamma surveying, and collection and analysis of surface soil samples.  Small and medium-sized trees and 

shrubs still cover the northern, eastern and southwestern portions of Area 1.  The southwestern portion of Area 1 was 

covered beneath the above-grade portion of the North Quarry portion of the Bridgeton Landfill in approximately 

2002-2003. 

 

2.2.3 WEST LAKE LANDFILL RADIOLOGICAL AREA 2 
Radiological Area 2, which encompasses approximately 41.8 acres, is located in the northwestern part of the landfill 

property.  Landfilling activities are first visible in the footprint of Area 2 between June 14, 1962 and April 10, 1964, 

based on a review of historical aerial photographs.  Area 2 was also part of the unregulated landfill operations 

conducted up through 1974, although a small part of the eastern portion of Area 2 was also included within permit 

No. 218903 (Figure 2-4).  Pursuant to a Materials Management Plan (EMSI 2006) approved by MDNR, inert fill 

material (e.g., clean materials, as that term is defined in 10 CSR 80-2.010(11), such as uncontaminated soil, concrete, 

asphaltic concrete, brick, or inert solids) was placed over portions of Area 2 between 2006 and 2008. 

 

Review of the RMC 1982 report, NRC 1988 and 1989 reports, and review of aerial photographs indicates that a small 

building (referred to in the RMC and NRC reports as the Shuman building) was present in the northern portion of 

Area 2.  This building first appears in the April 6, 1975 aerial photograph and is no longer present in the April 1990 

aerial photograph.  No information has been located as to the purpose or use of this building or why it was removed; 

however, the time of the presence of the building corresponds to the period of time when material stockpiles are visible 

on the surface of Area 2 and therefore its use may have been related to activities being conducted by the West Lake 

Quarry, which activities were terminated in 1988.  With the cessation of the use of the surface of Area 2, vegetation 

including grasses, shrubs, and trees began to grow in this area.  During the 1994-1995 field investigations, only grasses, 

shrubs, and small tress were present in this area, but by 2015, this vegetation had grown into large trees and extensive 

brush cover. 

 

Prior to 2015, large portions of this area were covered with grasses, native bushes, and trees, while other portions were 

unvegetated and covered with inert fill material consisting of soil, gravel, concrete rubble, and brick material.  

Miscellaneous debris consisting of concrete pipe, metal and automobile parts, discarded building materials, and other 

non-perishable materials were also present on the surface.  During the 1994-1996 OU-1 RI field investigations, a 

number of small depressions, some of which seasonally contain ponded water and phreatophytes such as cattails, were 

scattered throughout Area 2, in large part due to the presence of small berms located along the top of the major landfill 

berm/slope along the northern, northeastern and western portions of Area 2, which are intended to contain runoff from 
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Area 2.  With the exception of the landfill slope adjacent to the Buffer Zone, the slopes of landfill berm were covered 

with a dense growth of trees, vines, and bushes. 

 

In 2015, vegetation was cleared along the alignments of numerous access roads and road base material was placed 

along these roads to support additional drilling activities.  In 2016, approximately 17.2 acres in the central portion of 

Area 2 were cleared of vegetation and covered with road base material as part of construction of an NCC over areas 

where RIM was present at the ground surface, pursuant to a UAO for removal action issued by EPA (EPA 2015c).  

NCC cover consisted of a minimum of 8 inches of road-base material place over a geotextile that was placed on the 

existing ground surface subsequent to removal of the vegetation using a brush hog.  The extent of the NCC was based 

on the extent of surface RIM defined in the 2000 RI report, additional overland gamma surveying, and collection and 

analysis of surface soil samples.  Vegetation, including large trees, was cleared from the southwestern portion of the 

landfill berm/slope adjacent to the Buffer Zone, and approximately 1.78 acres of the Buffer Zone was covered with 

rock, including construction of a large rock buttress in this area as part of the NCC construction for Area 2 

(EMSI 2016).  Large and medium-sized trees and shrubs still cover the northern, western, and southern portions of 

Area 2. 

 

2.2.4 INACTIVE AND CLOSED DEMOLITION LANDFILL OPERATIONS IN OU-2 
The Inactive Sanitary Landfill is located to the southwest of the Closed Demolition Landfill.  The operations performed 

in this area were also part of the unregulated landfill operations conducted up through 1974 that were subsequently 

regulated by MDNR and included within the scope of permits No. 118903, 218903, 118908, and 218912 (Figure 2-4).  

Based on the results of visual inspection and geologic logging of drill cuttings and core samples, municipal solid waste 

(MSW) is the primary waste disposed in the Inactive Sanitary Landfill (H&A 2005).  Some industrial wastes may also 

have been disposed in this area, but based on the visual inspection and geologic logging of drill cuttings and core 

samples, industrial wastes do not appear to have been a major portion of the wastes disposed in the Inactive Sanitary 

Landfill. 

 

A Closed Demolition Landfill is located in the north central part of the landfill property.  The Closed Demolition 

Landfill is located on the southeast side of Area 2, between Area 2 and the landfill entrance road.  Based on prior 

reports and the results of drilling and sampling, only C&D debris and wastes are expected to have been disposed of in 

the Closed Demolition Landfill.  However, review of the permit history indicates that sanitary wastes may have been 

placed in this area pursuant to Permit No. 218903 prior to placement of overlying C&D debris and wastes authorized 

under permit 218912 issued on January 27, 1976. 
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The first disturbance of the future demolition landfill footprint is visible in the August 11, 1966 aerial photographs.  By 

September 19, 1969 the entire future demolition landfill footprint has been disturbed by landfilling activities.  Filling 

within the future demolition landfill footprint appears to cease between April 6, 1975 and April 12, 1976, based on 

aerial photographs.  The time period prior to January 27, 1976 appears to correspond to pre-demolition landfilling 

activities.  The active spreading of cover or cap material is visible through the May 9, 1976 photograph, and the surface 

is revegetating by August 20, 1978.  Surface activities such as pathways, surface settling and impoundments, and 

grading are visible, but no major landfill activities are observed within the future demolition footprint until a new 

episode of light-toned filling is seen on the June 18, 1990 photograph.  Activities on the demolition landfill appear to 

have ceased by the April 16, 1996 photograph. 

 

2.2.5 BRIDGETON LANDFILL 
The Bridgeton Landfill is located in the former North Quarry and South Quarry portions of the landfill property 

(Figure 2-1).  Collectively, the North and South Quarry landfill areas make up the former Permitted Sanitary Landfill, 

also known as the Bridgeton Landfill, and also referred to as the former Active Landfill in the OU-2 Record of 

Decision (ROD).  Waste disposal in the Bridgeton Landfill consisted primarily of MSW and commercial waste.  

Disposal of waste materials in the Bridgeton Landfill ceased in 2004 pursuant to an agreement with the City of 

St. Louis to reduce the potential for birds to interfere with operations at a new runway at the nearby Lambert-St. Louis 

International Airport (Lambert Field), the western end of which is located approximately 9,166 ft from the landfill.  

The Bridgeton Sanitary Landfill is included within the scope of OU-2, and regulatory authority has been deferred to the 

MDNR, per the selected remedy under the OU-2 ROD. 

 

Review of historical aerial photographs indicates that quarrying activities (removal of limestone) continued to be 

conducted in the North Quarry up through 1979.  Based on the decrease in elevation of the quarry floor between 1969 

and 1971, rock quarrying was being conducted in the southern portion of the North Quarry during this time frame.  

Some rock continued to be removed from this area during the period between 1971 and 1973; however, based on the 

change in the elevation of the quarry floor, the majority of the rock quarrying activity in the North Quarry shifted to the 

north during this period.  Between 1973 and 1974 rock quarrying was occurring in the neck area located between the 

North and South Quarries.  Between 1974 and 1975, quarrying occurred in the northern portion of the North Quarry.  

Between 1975 and 1977, the majority of rock quarrying occurred in the central and southern portions of the North 

Quarry.  Between 1969 and 1977, the elevation of the base of the North Quarry decreased and indicates that the 

elevation of the floor of the North Quarry was lowered approximately 25 to 75 ft over this period.  Because rock 

quarrying was occurring in the North Quarry area during this period and likely through 1979, placement of waste could 

not have occurred in North Quarry prior to 1979. 
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The first permit for placement of waste materials in the North Quarry portion of the Bridgeton Landfill (Permit 

No. 118906) was issued on January 22, 1979.  Review of a May 1977 aerial photograph does not indicate that any 

waste is present in the North Quarry area at that time, while review of a July 26, 1979 aerial photograph indicates that 

waste placement is occurring in the North Quarry by this time.  Based on the permit date and review of the historical 

aerial photographs, it seems likely that placement of waste in the North Quarry began in or around 1979.  Landfilling 

continued in the North Quarry area until 1985 when the landfill underwent expansion to the southwest into the area 

described as the South Quarry Pit pursuant to an additional permit (No. 118912) issued by MDNR on November 18, 

1985 (H&A 2005). 

 

The North Quarry portion of the Bridgeton Landfill is located to the south of and adjacent to Area 1.  The landfilling 

activities in the North Quarry portion of the Bridgeton Landfill included filling of the former North Quarry pit and 

above-grade landfilling over the top of the North Quarry pit that also extended outward beyond the edges of the former 

quarry pit.  The above-grade portion of the North Quarry extends over, and overlaps, the southern portion of Area 1.  

Based on the date of Permit No. 118906 and review of historical aerial photographs, placement of waste in the North 

Quarry began in 1979 with initial waste placement occurring in the northeastern portion of the North Quarry area 

(nearest to St. Charles Rock Road) and subsequently progressing to the southwest (toward the South Quarry).  By 1985, 

most of the northeastern part (e.g., the part adjacent to Area 1) of the below-grade (quarry) portion of the North Quarry 

had been filled with waste; however, waste disposal in the southwestern portion of the North Quarry (e.g., the “neck” 

area) continued through approximately 2002.  Placement of waste in the above-ground portion of the North Quarry 

portion of the Bridgeton Landfill that extended over the southern portion of Area 1 occurred in approximately 2002 

through 2004.  Landfilling in the North Quarry ceased in 2004. 

 

The South Quarry portion of the Bridgeton Landfill is adjacent to and southwest of the North Quarry.  Historically, the 

quarrying operations extended from the North Quarry to the South Quarry, resulting in two quarry pits being connected 

via a narrow area referred to as the “neck”.  The South Quarry area is adjacent to the southernmost portion of the 

Inactive Sanitary Landfill.  Landfilling in the South Quarry began in 1985 and ceased in 2004.   

 

A subsurface reaction (SSR) began in 2010 and is currently occurring in the South Quarry portion of the Bridgeton 

Landfill.  It has been located in the southwestern portion of the South Quarry since 2013 and appears to be stationary.  

A heat extraction system was installed in the neck to prevent the migration of the SSR towards Area 1.  Additional 

discussion of the SSR is provided in Section 3.1.5.7.3. 
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2.2.6 BUFFER ZONE AND LOT 2A2 
The property located to the west of Area 2 was formerly owned by Ford and was referred to as the Ford property during 

performance of the 2000 OU-1 RI.  Ford sold most of this property in 1997, and it was subsequently developed as the 

Crossroads Industrial Park between approximately 1998 through 2000.  Most of the parcels associated with the 

Crossroads Industrial Park were subsequently sold at various times to individual owners; however, Crossroad 

Properties LLC retained ownership of Lot 2A2 Parcels B and C.  Lot 2A2 is currently used for outdoor storage of 

trailer trucks by AAA Trailer, which operates on a facility located on Lot 2A1 immediately to the west of Lot 2A2. 

 

The Buffer Zone – a portion of the former Ford property that was sold to Rock Road Industries on February 2, 2001 – 

is located between the Area 2 slope to the east and the Crossroads Industrial Park to the west (Figure 2-1).  The Buffer 

Zone includes the area of radiologically impacted surface soils identified in the “Phase III Radiological Assessment” 

performed by Dames & Moore (D&M) for Ford Financial Services Group in 1991.  Investigations conducted as part of 

the OU-1 RI identified the presence of radionuclides in surface soil on both the Buffer Zone and Lot 2A2.  The 

presence of radionuclides on these properties has been interpreted to be the result of historical erosion of impacted soil 

from Area 2. 

 

2.2.7 OTHER SIGNIFICANT FEATURES IN THE VICINITY OF THE SITE 
The West Lake Landfill is located approximately 1.75 miles to the east-southeast of the Missouri River with portions of 

the Site ranging from 1.4 to 2.0 miles from the river.  The Earth City Industrial Park is located on the Missouri River 

floodplain to the west of the Site.  The Earth City Industrial Park is protected from flooding by a levee (Figure 1-2) and 

stormwater management system operated and maintained by the Earth City Flood Control and Levee District.  The 

stormwater management system includes a series of stormwater detention ponds, one of which is located along the west 

side of the landfill property (Figure 1-2).  Another stormwater detention pond and is located across St. Charles Rock 

Road to the north of Area 2. 

 

A low area that accumulates stormwater is located near the northern portion of Area 2, on the south side of St. Charles 

Rock Road (Figure 1-2).  Although this low area consisted of a pond during the time frame when the original OU-1 

field investigations were conducted (1995-1997), and therefore was identified as the North Surface Water Body, over 

the years this area has become overgrown and silted in, and only contains water after storm events.  In addition to 

overland flow from the north slope of Area 2, stormwater runoff from much of the West Lake Landfill area is conveyed 

to this area via the internal stormwater conveyance ditches and the perimeter stormwater conveyance structures and 

ditch located along the southwest side of St. Charles Rock Road.  Inspection of the North Surface Water Body has not 
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identified any outlet or pathway for discharge of water, and therefore, water that accumulates in this area appears to 

dissipate over time by evaporation and infiltration. 

 

The Site, at its closest point, is within approximately 8,450 ft of the end of runway 11 of Lambert St. Louis 

International Airport.  The Site is situated within the takeoff and approach routes for the airport.  As discussed below in 

Section 2.3, the landfill is subject to a Negative Easement and Declaration of Restrictive Covenants Agreement 

between the City of St. Louis and Bridgeton Landfill, LLC (among other entities) that prohibits depositing or dumping 

of new or additional putrescible waste on the entirety of the Bridgeton Landfill after August 1, 2005 (City of St. Louis 

2005). 

 

2.3 LAND USE RESTRICTIONS 
The landfill property is subject to several controls on land use (Figure 2-5).  An institutional control in the form of a 

“Declaration of Covenants and Restrictions” was recorded on June 30, 1997, and a supplemental “Declaration of 

Covenants and Restrictions” was recorded on January 20, 1998, prohibiting residential use and groundwater use on any 

of the landfill property and restricting construction of buildings and underground utilities and pipes within Areas 1 

and 2.  On October 31, 2016, the prior institutional controls were modified by a further supplemental “Declaration of 

Covenants and Restrictions” recorded against all of the OU-1 Areas (Areas 1 and 2 and the Buffer Zone) and the OU-2 

landfill areas to include the OU-1 areas not included under the prior institutional controls, and to prohibit use of the 

premises for commercial and industrial purposes including but not limited to use as a storage yard, and to prohibit 

placement of water wells for agricultural purposes.  These institutional controls cannot be terminated without the 

written approval of the current property owners, MDNR, and EPA.   

 

In addition, in 2005, the City of St. Louis entered into a Negative Easement and Declaration of Restrictive Covenants 

Agreement with Bridgeton Landfill, LLC (among other entities) to prohibit depositing or dumping of new or additional 

putrescible waste on the entirety of the Bridgeton Landfill after August 1, 2005 (City of St. Louis 2005).  This negative 

easement stemmed in part from an earlier determination by the Federal Aviation Administration (FAA) and the United 

States Department of Agriculture, Animal and Plant Health Inspection Service (USDA) that the landfill was a 

hazardous wildlife attractant for the Lambert-St. Louis International Airport (City of St. Louis 2010).  In particular, the 

proximity of the airport to the landfill presents a risk of bird strikes.  Certain types of scavenging birds (e.g., gulls, 

crows) are attracted to exposed putrescible wastes at landfills, and accordingly can present a bird strike risk to passing 

aircraft.  Similarly, bird flocks also pose a serious risk to aircraft from the potential of being sucked into the jet engines 

of commercial aircraft, thereby causing complete engine failure. 

 

DRAFT



 

 
 
2-12 201906_Draft-RIFS_WP_RPT.docx 

The northwest end of the Lambert-St. Louis International Airport runway 11 is approximately 8,450 ft from the nearest 

point of the landfill mass (east corner of the South Quarry portion of the Bridgeton Landfill).  The northwest end of 

runway 11 is approximately 9,350 ft from the nearest point of Area 1 and approximately 11,000 ft from the nearest 

point of Area 2.  Therefore, portions of both the Bridgeton Landfill and Area 1 are located at distances that are less than 

the FAA siting guidance of a 10,000-foot separation radius between an airport’s Air Operations Area (AOA) and a 

municipal solid waste landfill (MSWLF)1.  In addition, the FAA recommends a distance of 5 miles between the farthest 

edge of an airport’s AOA and any hazardous waste wildlife attractant (e.g., an active MSWLF), if the attractant could 

cause hazardous wildlife movement into or across the approach or departure airspace.  All portions of the West Lake 

Landfill and Bridgeton Landfill are within this 5-mile distance.  Construction or establishment of new MSWLFs is 

prohibited within 6 statute miles of the property boundary of certain public-use airports (EMSI 2018a). 

 

2.4 HISTORY OF INVESTIGATIVE, REGULATORY, AND RESPONSE ACTIONS 
Previous investigations, regulatory actions, and response actions conducted by local, state, federal or private parties that 

are related to this OU-3 RI are summarized on Table 2-1 and discussed in detail in the RIA (EMSI 2018a).  A summary 

of the pertinent groundwater-specific OU-1, OU-2, and regional groundwater investigations is presented below.  These 

reports have been used to develop the conceptual Site model (CSM). 

 

2.4.1 1986 HYDROGEOLOGIC INVESTIGATION 
The 1986 hydrogeologic investigation was conducted to evaluate groundwater flow and to delineate the nature and 

extent of groundwater impacts (B&M 1986).  The investigation did not take into consideration leachate collection, 

treatment, or monitoring at the North Quarry portion of the Bridgeton Landfill, which at the time was 180 ft below the 

Missouri River alluvium water table near the neck.  The goal of the investigation was to establish a long-term 

monitoring network and background groundwater quality.  The scope of work included soil sampling at 15 borings, soil 

engineering properties testing, piezometer installation for water levels and groundwater sampling, evaluation and 

gauging of 20 existing piezometers for a total of 35 periodic measurements, evaluation of groundwater head and flow at 

different alluvial horizons, and sampling for two rounds at 18 select piezometers/wells based on their horizontal and 

vertical spacing.  Three casing volumes were bailed, and samples collected from 18 wells in December 1985 and May 

1986 to evaluate seasonal variability.  Samples were submitted to various laboratories for analysis of priority pollutants 

under 40 CFR Part 122, gross alpha and beta, and individual isotopes.  Historic monitoring well networks are included 

in Appendix B. 

 

                                                 
1 FAA Advisory Circular No. 150/5200-33B dated August 28, 2007. 
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The investigation concluded that the alluvium was the major aquifer in the vicinity, generally unconfined, in hydraulic 

communication with the Missouri River, with predominant regional flow towards the Missouri River, mounded with 

downward vertical gradients in areas of localized recharge and mounding, and could be separated into two aquifers – 

the upper and lower.  Shallow and intermediate alluvial wells were combined as the upper aquifer, present from ground 

surface to approximately 65 ft bgs, or above 385 feet above mean sea level (ft msl).  Deep alluvial wells were 

considered to monitor the lower aquifer, present from approximately 65 ft bgs to 120 ft bgs, or below 385 ft msl.  

Surface water monitoring point SMP-63 was located in the North Surface Water Body and was in apparent 

communication with groundwater but was accidentally destroyed prior to surveying.  Horizonal gradients in the 

aquifers were small, but variable, and resulted in low flow rates in different directions.  The lower aquifer exhibited 

shallower gradients than the upper aquifer. 

 

Methylene chloride was the only priority pollutant volatile organic compound (VOC) detected in background, 

upgradient, and downgradient wells, but was below standards in all.  Bis (2-ethyhexyl) phthalate and phenol were 

detected below standards in D-92 at 477 micrograms per liter (ug/L) and 19 ug/L, respectively.  Organics exhibited an 

irregular distribution in monitoring wells, so the landfill was identified as a possible source.  Metals also were 

distributed irregularly with none in exceedance of state and federal standards and no significant differences observed 

between background, upgradient, and downgradient wells.  No significant difference was observed between constituent 

concentrations in deep and shallow wells.  Seasonality was observed between events with more constituents detected at 

higher concentrations during December 1985 than May 1986.  Pesticides were detected at S-82, D-83, and S-84, but 

their source was not determined since pesticides were detected in background, upgradient, and downgradient wells.  

Chlordane and 4,4’-dichlorodiphenyltrichloroethane exceeded Health Risk Criteria at these locations.  Gross alpha 

radiation exceeded drinking water standard at downgradient well S-82, and radium concentrations exceeded the 

drinking water standard at piezometers S-82 and D-83. 

 

The investigation recommended short-term supplemental data investigation to evaluate seasonal variability in 

concentrations, potential impacts to fish in nearby surface water bodies to the north, the source of constituents in 

upgradient wells, and installation of an additional piezometer near D-89.  Routine long-term monitoring was also 

recommended for a select list of constituents.  These recommendations do not appear to have been implemented until a 

later date. 

 

2.4.2 1989 SITE CHARACTERIZATION AND REMEDIAL ACTION CONCEPTS 
The report by the Office of Nuclear Material Safety and Safeguards (ONMSS) evaluated previous Site characterization 

of remedial actions and updated groundwater monitoring data (NRC 1989).  Their report presented the results, 
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environmental characteristics of the Site, the extent and characteristics of the radioactive material, some considerations 

with regard to potential disposal of the materials, and some concepts of remedial measures.  The investigation 

concluded that, due to the fairly impervious limestone, groundwater flowed in most areas from the bedrock into the 

alluvium, and, therefore, contamination of water in the bedrock aquifer did not appear likely.  The investigation also 

concluded that radioactive material, as it then existed, did not pose an immediate health hazard.  However, it also 

identified that there was a long-term potential for the radioactive material to pose a health problem without the proper 

construction of a soil cap. 

 

2.4.3 1996 GROUNDWATER CONDITIONS REPORT WEST LAKE LANDFILL AREAS 1 & 2 
A groundwater conditions investigation for Areas 1 and 2 was completed in 1996 and included grab groundwater 

sampling for gross alpha analysis, installation of 14 alluvial monitoring wells, development of existing and new wells, 

groundwater elevation monitoring, radiological and non-radiological groundwater sampling and analysis, and aquifer 

testing of 18 monitoring wells (McLaren/Hart 1996).  Gross alpha samples were first collected from existing 

monitoring wells to evaluate whether groundwater was radiologically impacted and required specific investigation 

derived waste (IDW) handing during monitoring well re-development.  All 31 wells sampled, after filtering 3 that 

failed initially, met the gross alpha concentrations of less than 15 picocuries per liter (pCi/L) acceptable for discharge 

directly to the Metropolitan St. Louis Sewer District. 

 

A total of four wells were installed in Area 1, four wells were installed in Area 2, and six wells were installed on the 

Ford property.  Large diameter holes were first drilled through landfill debris, logged using downhole gamma 

geophysical tools, then re-drilled using a smaller diameter auger rig, and completed as monitoring wells beneath the 

refuse.  Newly completed wells were downhole gamma logged and developed, and 30 non-damaged existing wells 

were re-developed.  A total of 44 wells were gauged and sampled for radiological and non-radiological COCs after 

development (Appendix B).  Constituents in the uranium-228, uranium-225, and thorium-232 decay series, eight 

priority pollutant metals, eleven VOCs, four semi-volatile organic compounds (SVOCs), and three pesticides were 

detected in groundwater. 

 

2.4.4 1996 PHYSICAL CHARACTERIZATION TECHNICAL MEMORANDUM 
The report was completed to review past investigations, describe the surface and subsurface features, and recommend a 

groundwater monitoring network for OU-2 (Golder 1996).  Site characterization included a desk study and literature 

review; detailed geologic mapping of the exposed quarry walls; advancement of soil, bedrock, and solid waste borings; 

soil and rock geotechnical testing; chemical analysis of soil; borehole geophysical logging; packer testing; 

piezometer/monitoring well construction; conversion of MW-1201 from open-borehole monitoring well to 2-inch cased 
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well; installation of leachate risers in solid waste; developing and slug testing piezometers; gauging monitoring wells; 

and measuring surface water levels in Site surface water bodies.  This resulted in development of a conceptual Site 

hydrogeologic model and groundwater monitoring network.  The conceptual Site hydrogeologic model evaluated the 

importance of the Bridgeton Landfill leachate collection system, which removed approximately 216,500 gallons of 

leachate per day during 1994.  Leachate included surface water and groundwater that flowed into the landfill.  The 

groundwater monitoring network was designed, in part, to understand the influence of the leachate collection system. 

 

A total of 49 single, paired, and clustered piezometers/monitoring wells were installed at 33 locations approximately 

350 ft apart to characterize unconsolidated and bedrock materials.  Screened intervals were selected based on contacts 

between strata.  Leachate risers were also installed where EPA inferred the presence of industrial and/or hazardous 

waste.  Deep boreholes were continuously logged with some selected for geophysical logging and packer testing after 

drilling.  Piezometers were then installed, surveyed, developed, and slug tested.  Solid waste boreholes were completed 

as leachate risers. 

 

Boreholes were reamed for geophysical testing, packer testing, and piezometer installation.  Packer tests were 

conducted by selecting and isolating fractured/unfractured and porous/non-porous zones to provide a range of 

conductivities for each unit.  Geotechnical sampling was also conducted on undisturbed Shelby tube unconsolidated 

samples, two disturbed unconsolidated samples, and two bedrock samples collected near the top of the Warsaw 

Formation.  Open hole monitoring well MW-1201 was converted from a completion depth of 250 ft bgs to a piezometer 

PZ-1201-SS to a depth of 148.5 ft bgs.  Staff gauges were installed in Earth City Industrial Park stormwater retention 

pond southwest of the leachate retention pond and monitored monthly coincident with water level gauging.  Wells were 

developed by surging, bailing, and air lifting.  Wells were then slug tested.  Monthly groundwater levels and surface 

water levels were collected.  Precipitation data was collected daily during well installation, averaged monthly, and 

compared to Lambert Field totals with good correlation, so Lambert Field data were used thereafter.  Geologic mapping 

of the exposed St. Louis Formation in the limestone quarry walls was conducted to correlate large scale features to 

those identified in rock cores and evaluated seepage from the quarry walls into the pit.  The St. Louis Formation was 

divided into five sub-units, as discussed below. 

 

A monitoring network of 24 monitoring wells/piezometers, 2 surface water points, 2 sediment sampling points, and 

8 leachate sampling points in OU-2, and 28 monitoring wells/piezometers in OU-1, resulting in a total of 54 separate 

sampling locations across the Site, was proposed based on the conceptual Site hydrogeologic model.  These were 

considered sufficient for Site characterization, risk assessment, and remedy evaluation.  Results of the investigation are 

discussed in Section 3. 
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2.4.5 1997 SITE CHARACTERIZATION SUMMARY REPORT OU-1 
This report was submitted as an interim evaluation to assist in the development of the baseline risk assessment for 

OU-1 (EMSI 1997).  The report included a review of previous investigations; description of surface and subsurface 

features; and a summary of the nature, extent, and migration potential of contamination.  An updated CSM was 

provided for radionuclides. 

 

2.4.6 1997 WEST LAKE LANDFILL OU-2 RI/FS SITE CHARACTERIZATION SUMMARY 
REPORT 

Site characterization activities were conducted as part of the OU-2 RI/FS (WMC 1997).  They reviewed previous 

investigative activities, described the nature and extent of surface and subsurface impacts, and evaluated transport 

mechanisms through various media.  The primary objectives were to collect additional data to better characterize the 

environment, chemical occurrence, migration pathways, and transport mechanisms.  Two rounds of sampling were 

conducted in February-March 1997 and May-June 1997 in piezometers/wells at the 24 locations selected by Golder for 

the OU-2 monitoring network.  A non-routine background groundwater sampling event was also conducted in 

December 1995 at piezometers PZ-300-AS, PZ-300-AD, and PZ-300-SS, and wells I-50 and S-80, prior to those wells 

being decommissioned for development of nearby properties. 

 

Samples collected during monitoring events were submitted for analysis of metals, general parameters, radionuclides, 

VOCS, SVOCs, pesticides, and polychlorinated biphenyls (PCBs).  Results of routine events were compared to results 

of the non-routine background event and separated into alluvial and bedrock samples.  Deep Salem Formation 

groundwater monitoring results suggested impacts related to Site activities were absent.  Groundwater quality data also 

confirmed the inward gradient created by the leachate collection system in the Bridgeton Landfill.  Surface water and 

sediment quality was deemed free of impacts from OU-2. 

 

A total of five leachate riser (prefix LR) sampling points were installed in the inactive landfill to evaluate whether 

standing water visible in aerial photographs represented liquid waste disposal areas.  Four of these leachate risers 

contained sufficient liquid thickness for sampling.  Samples were also collected from four leachate risers (prefix LCS) 

in the Bridgeton Landfill for comparison.  Samples were submitted for the same analyte suite as groundwater 

monitoring wells.  Organic compound and radionuclide concentrations were similar for the inactive landfill and the 

Bridgeton Landfill.  Solvents were not detected in the inactive landfill.  The report concluded that the standing water 

seen in the aerial photographs were most likely ponded precipitation. 
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Soil samples from the screened intervals of 300 series piezometers, leachate risers LR-103 and LR-104, and soil gas 

boreholes were submitted for laboratory analysis of total organic carbon (TOC).  Select samples were also submitted 

for analysis of VOCs, purgeable-range total petroleum hydrocarbons (TPH), and extractable-range TPH.  VOC and 

TPH results suggested impacts were limited to an area west/southwest of the asphalt plant UST site near monitoring 

well MW-F2. 

 

The OU-2 Site characterization did not identify any hazardous substance source areas.  The report suggested that 

groundwater quality in the Deep Salem Formation, Upper Salem Formation/St Louis Formation, and alluvial 

hydrogeologic units within and near OU-2 was similar to upgradient, background groundwater quality with the 

exception of a limited area in the alluvial aquifer.  VOCs were detected infrequently at low concentrations.  According 

to the 1997 study, landfill gas likely affected groundwater quality throughout the Site. 

 

2.4.7 2000 OU-1 REMEDIAL INVESTIGATION 
The OU-1 RI report was submitted in April 2000 and presented the results of Site characterization field activities 

(EMSI 2000).  An addendum to this report was submitted in 2018 and included the contents of the 2000 OU-1 RI 

report.  Further discussion of this report follows below, in connection with the 2018 Addendum discussion. 

 

2.4.8 2005 REVISED OU-2 REMEDIAL INVESTIGATION 
The revised OU-2 RI presented the results of previous Site characterization activities (H&A 2005).  In particular, it 

focused on work done as part of the groundwater investigation and documented in the Physical Characterization 

Memorandum (see Section 2.4.4.) that included aquifer testing, laboratory permeability testing, groundwater level 

monitoring, horizontal and vertical gradient evaluation, seasonal variability, influence of precipitation, surface water 

groundwater interaction, and leachate evaluation.  Monthly groundwater level measurements indicated that water levels 

did not vary significantly from month to month or season to season.  Water levels typically varied by approximately 

one foot.  Alluvial piezometers showed little response.   

 

The 2005 RI concluded it was likely that the relatively high permeability of the alluvium generally allowed rapid 

dissipation of recharge and prevented mounding.  In the Upper Salem Formation/St. Louis Formation little response 

was noted, and response occurred within one to five days of a precipitation event.  In the Deep Salem Formation, a 

relatively rapid response to precipitation (one day) was registered.  In the Keokuk, response to a rainfall event was 

slight, as expected, given the presence of an overlying aquitard. 
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The 2005 RI report also included the results of groundwater sampling documented in the 1997 Site Characterization 

Summary Report and supplemental sampling completed at a list of selected alluvial wells in December 2003 and 

May 2004 to verify previous results.  A detailed comparison of results against background was completed.  The 

detailed groundwater quality assessment and source characterization did not identify any hazardous substance source 

areas and concluded that the leachate collection sumps in the Bridgeton Landfill maintained an inward hydraulic 

gradient.  The OU-2 RI also concluded that groundwater quality in the alluvium and Deep Salem and Upper Salem 

Formation / St. Louis Formation hydrogeological units near and within OU-2 was similar to upgradient, background 

groundwater quality.  Groundwater impacts were limited to iron, manganese, total dissolved solids (TDS), arsenic, 

chloride, TPH, benzene, vinyl chloride, and fluoride.  Inorganic and conventional parameters were explained by 

variability in background concentrations.  The OU-2 RI did not identify any surface water or sediment impacts. 

 

2.4.9 2006 OU-2 FEASIBILITY STUDY 
The OU-2 FS presented remedy considerations under the presumptive remedy approach based on the findings of the 

OU-2 RI (H&A 2006).  The presumptive remedy of containment for CERCLA municipal landfill sites was outlined and 

approved in the OU-2 AOC and discussed in the EPA approved Remedial Action Objectives Report.  An MDNR-

prescribed landfill cover with long-term monitoring and institutional controls was proposed as the final remedy for 

OU-2, but design was postponed until a decision was made for OU-1 so the final remedies could be coordinated. 

 

2.4.10 2006 OU-1 FEASIBILITY STUDY 
The OU-1 FS presented remedial action alternatives for Area 1 and Area 2 in OU-1 and the Buffer Zone/Crossroad 

Property (Ford Property) (EMSI 2006).  Impacted soil in Area 1 and Area 2 is interspersed with and contained within 

an overall matrix of solid waste materials.  Both Area 1 and 2 are part of larger areas of previously placed solid wastes 

within the 230-acre landfill complex.  Consequently, the OU-1 FS concluded possible remedial actions for the RIM in 

Areas 1 and 2 could not be implemented without consideration of ongoing activities at the landfill and possible future 

landfill operations, closure activities, or remedial actions that may be implemented for other portions of the landfill.  

Selection and implementation of a remedy for OU-1 would involve coordination with the remedial action, if any, to be 

selected for OU-2.  Of particular interest was the coordination of any grading, landfill cover, or drainage improvements 

that may be implemented for either of the OUs.  The remedy for OU-1 was proposed as an upgraded landfill cover over 

OU-1 and removal of impacted soil from the Buffer Zone/Crossroad Property.  No technical compatibility issues were 

anticipated with implementation of any cover designs for OU-2.  Protection of public health would have been achieved 

through the installation of a Subtitle D-equivalent landfill cover, removal of impacted soils from the Buffer 

Zone/Crossroad Property, and the maintenance of the existing and additional land use covenants.   
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2.4.11 2008 OU-1 RECORD OF DECISION 
The OU-1 ROD proposed a landfill cover, soil consolidation from the Buffer Zone/Crossroad Property to the 

containment area, groundwater monitoring, surface water runoff control, gas monitoring and control, institutional 

control, and long-term surveillance and maintenance as the major components of the selected remedy (EPA 2008a).  

The public comment period was open for over six months in 2006 and reopened for approximately 2 weeks in 2008.  

The OU-1 ROD was intended to provide the final remedies for source control and groundwater to complete CERCLA 

decision-making for the Site.  The OU-1 ROD concluded that isolated detections of a small number of constituents 

were not indicative of on-Site contaminant plumes, radial migration, or other forms of contiguous impacts related to 

landfilling.  It also concluded that there was no evidence of significant leaching and migration of radionuclides from 

Areas 1 and 2 to perched water or groundwater, but that the pathway should be addressed.  It identified the primary 

transport mechanism in alluvial water from Area 2 to the northeast, since hydrologic divides created by the leachate 

collection system and Earth City flood control prevent migration elsewhere. 

 

2.4.12 2008 OU-2 RECORD OF DECISION 
The OU-2 ROD proposed containment using a landfill cover with appropriate closure and post-closure care 

requirements as the Selected Remedy (EPA 2008b).  This included groundwater monitoring and protection, surface 

water runoff control, gas monitoring and control, institutional controls, and long-term surveillance and monitoring.  

The Bridgeton Landfill has been pumping approximately 300 million gallons of leachate/groundwater per year since 

approximately1993 and will continue with said pumping through at least 2036.  Groundwater and surface water 

analytical results from the OU-1 and OU-2 RI/FS projects combined indicated the constituents detected at the Site in 

excess of MCLs were chlorobenzene, benzene, dissolved and total lead, dissolved and total arsenic, and dissolved and 

total radium.  The results generally showed sporadic and isolated detections of a small number of contaminants at 

relatively low concentration levels.  These results were not necessarily indicative of on-Site contaminant plumes, radial 

migration, or other forms of contiguous groundwater contamination attributable to the landfill units.  The Selected 

Remedy for the Inactive Sanitary Landfill was to install a cover system consistent with relevant and appropriate 

Missouri requirements for sanitary landfill caps, including two feet of engineered materials meeting permeability and 

vegetation maintenance requirements, institutional controls, long term monitoring, and periodic reviews. 

 

2.4.13 2011 SUPPLEMENTAL FEASIBILITY STUDY 
The Supplemental FS for OU-1 was prepared to provide additional evaluation of a select group of potential remedial 

alternatives for OU-1 (EMSI 2011).  The EPA required that the Supplemental FS be performed to provide an 

engineering and cost analysis of the ROD-selected remedy, and to evaluate two new, additional remedial alternatives 
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for removal of all material containing radionuclides at levels greater than those that would allow for unrestricted use of 

the radiologically-contaminated areas, one for on-Site disposal and one for off-Site disposal. 

 

2.4.14 2012 TO 2014 GROUNDWATER MONITORING REPORTS 
Between July 2012 and October 2013, four additional groundwater sampling events occurred at OU-1 at the request of 

the EPA (EMSI 2012, 2013a, 2013b, and 2014).  The EPA requested that all available groundwater monitoring wells at 

the West Lake Landfill be included, and directed that samples obtained from the wells be analyzed for uranium, 

thorium, and radium radioisotopes (including Radium-226 and Radium-228), with all radioisotopes analyzed for both 

total (unfiltered samples) and dissolved (filtered samples) phases, plus total and dissolved phase trace metals, VOCs 

and SVOCs.   

 

The results of the July 2012 sampling event support the EPAs May 2008 ROD conclusion:  namely, isolated and 

sporadic detections of a small number of radiological and conventional contaminants exist in Site groundwater, but no 

contiguous plumes of radiological or conventional groundwater contaminants are present underneath the Site or 

migrating from the Site.  With respect to radionuclides, uranium is not present in Site groundwater above the EPA 

MCL, and thorium is present only at low levels.  Two forms of radium are present in Site groundwater:  Radium-226 

and Radium-228.  The report stated that the absence of any spatial relationship between the RIM locations and the 

radium exceedances indicates the Radium-226 and Radium-228 found in Site groundwater are of natural origin.  

Seventy-six wells were sampled as part of this event. 

 

Seventy-five wells were sampled during the April 2013 sampling event.  Only one well (S-53) contained a calculated 

total uranium mass concentration that exceeded the EPA MCL.  Due to limited water in the well, it was sampled 

without purging and had a turbidity of approximately 524 NTU, which indicates that the sample contained a large 

fraction of suspended sediment.  This well was dry during the July 2012 sampling event and was therefore not sampled.  

Additionally, this well was not included in either the OU-1 or the OU-2 RI/FS groundwater sampling programs.  All 

other wells were below the EPA MCL for uranium.  Overall for thorium isotopes, only low levels (less than 1 pCi/L) 

were detected in the majority of the wells.  The highest was found in S-53.  A total of 19 of the 75 monitoring wells 

contained total and dissolved fraction or total fraction only results for combined Radium-226 plus Radium-228 at levels 

exceeding the EPA MCL.  Trace metals were also detected in wells.  The most frequent were iron and manganese, 

which were detected in nearly all the monitoring wells.  VOCs were detected in groundwater samples.  The most 

common was benzene, which was reported to be present in 26 of the 75 wells.  Benzene was detected in 11 wells at 

concentrations greater than the applicable water quality standard of 5 µg/L.  The highest concentrations of benzene 

were found in wells located adjacent to the South Quarry Landfill.   
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Seventy-five wells were sampled during the July 2013 sampling event.  None of the samples contained calculated total 

uranium mass concentration that exceed the EPA MCL of 30 µg/L.  Overall for thorium isotopes, only low levels (less 

than 1 pCi/L) were detected in the majority of the wells.  The highest was found in S-53.  A total of 25 of the 

75 monitoring wells contained total and dissolved fraction or total fraction only results for combined Radium-226 plus 

Radium-228 at levels that exceeded the EPA MCL.  Trace metals were detected in wells.  The most frequently detected 

were iron and manganese, which were detected in nearly all the monitoring wells.  VOCs were detected in groundwater 

samples.  The most common was benzene, which was reported to be present in 27 of the 75 wells.  Benzene was 

detected in 13 wells at concentrations greater than the water quality standard of 5 µg/L.  The highest concentrations of 

benzene were found in wells located adjacent to the South Quarry Landfill.   

 

Eighty-four wells were sampled in the October 2013 sampling event.  One well (PZ-211-SD) contained a calculated 

total uranium mass concentration (70.25 µg/L) that exceeded the EPA MCL of 30 µg/L.  Overall for thorium isotopes, 

only low levels (less than 1 pCi/L) were detected in the majority of the wells.  The highest total thorium values were in 

bedrock monitoring wells PZ-211-SD and PZ-102-SS and in alluvial wells D-85, S-61, and MW-104.  A total of 30 of 

the 84 monitoring wells contained total and dissolved fraction or total fraction only results for combined Radium-226 

plus Radium-228 at levels that exceeded the EPA MCL.  The combined Radium-226 plus Radium-228 results from 

14 of the 84 monitoring wells exceeded the CML for both the total fraction and the dissolved fraction.  Trace metals 

were detected in wells.  The most frequently detected were iron and manganese, which were detected in nearly all the 

monitoring wells.  VOCs were detected in groundwater samples.  The most common was benzene, which was reported 

to be present in 36 of the 84 wells.  Benzene was detected in 18 wells at concentrations greater than the water quality 

standard of 5 µg/L.  The highest concentrations of benzene were found in wells located adjacent to the South Quarry 

Landfill.   

 

2.4.15 2015 USGS BACKGROUND STUDY 
EPA Region 7 asked the USGS to review data from the comprehensive groundwater sampling completed at the Site 

between 2012 and 2014 and evaluate the source of combined radium in groundwater above the maximum contaminant 

level (MCL).  Their background study included a review of regional historical data, occurrence and geochemistry of 

radionuclides in various aquifer systems, geochemistry of MSWLFs, and historical data for the Site.  Four general 

hypotheses for the origin of dissolved combined radium in groundwater above the MCL were presented: 

 Leaching of radium from RIM; 

 Natural variability; 

 Leaching of radium from non-RIM wastes; and 

 Mobilization of naturally occurring radium from aquifer solids due to leachate. 
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Radionuclide data from 9 alluvial wells and 2 bedrock wells open to Mississippian-age rock within 5 miles of the Site 

were combined with data from PZ-212-SS and PZ-212-SD (installed in 2013) and data from off-Site well clusters south 

of the Site to calculate background concentrations of dissolved and total combined radium in groundwater.  The upper 

limits of background (95th percentile) for dissolved and total radium were 1.98 and 2.81 pCi/L for the alluvium, and 

3.56 and 3.34 pCi/L for Mississippian-age bedrock.  Ratios of total and dissolved Ra228/226 ranged from 1.0 to 4.98 

for the alluvium and 0.09 to 2.11 for the bedrock.  The background dataset was limited with only 17 alluvial 

groundwater samples and 11 bedrock groundwater samples from Mississippian age.  

 

Background data were compared to data from 83 monitoring wells sampled at least once during 2012 to 2014 Site-wide 

groundwater monitoring.  Chloride, bromide, and iodide were considered the primary indicators of landfill leachate due 

to naturally occurring sodium, sulfate, and boron present in samples collected from the nearby Champ Landfill 

expansion.  Wells were scored and weighted based on concentrations of primary leachate indicators.  Results suggested 

that 47 wells (37 alluvial and 10 bedrock) scattered across the Site were affected by landfill leachate and given an L 

score greater than 0 suggesting landfill materials are widespread.  A total of 10 of these 47 wells had an L score of 0.5 

and slight possible effects of landfill leachate.  The eight alluvial wells with no leachate effects were all less than 45 ft 

deep (shallow or intermediate) and located on the western part of the Site.  Several constituents in groundwater had 

moderate to strong correlations with leachate effects related to a change in the geochemical conditions. 

 

Average combined dissolved radium was above the MCL in 13 wells and positively correlated with landfill impacts 

with 11 wells having a leachate score greater than 0.  On-Site dissolved or total combined radium in groundwater was 

variable with concentrations generally lower in wells open to the Keokuk Limestone and higher in wells open to the 

deep alluvium.  All five of the alluvial wells with average dissolved combined radium above the MCL were deep wells 

with naturally anoxic and/or leachate-affected conditions.  Average combined dissolved radium in groundwater in 

bedrock wells were generally located around the North and South Quarry areas. 

 

The USGS concluded that although there was a strong positive correlation between leachate effects and the average 

combined dissolved radium detections above the MCL, it did not indicate that RIM was the source.  The USGS’s 

evaluation suggested that the likely origin of the radium in groundwater was a combination of the four potential 

sources.  Contributing to the uncertainty in determining the origin of combined radium in groundwater was the small 

background dataset, and the insufficient data on concentrations/ratios and phase associations of radium in aquifer 

materials, RIM, and in leachate from other MSWLFs. 
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2.4.16 2016 GROUNDWATER TECHNICAL REPORT 
A technical evaluation of the OU-2 groundwater monitoring network was completed at the request of MDNR (Feezor 

2016).  The scope included a detailed review of data collected from wells within approximately 350 ft of the landfill’s 

waste boundary during quarterly monitoring events between fourth quarter 2015 and third quarter 2016 and field and 

laboratory analytical results presented in the Physical Characterization Technical Memorandum (Golder 1996).  The 

evaluation included a detailed hydrogeological review of the different zones and non-routine monitoring wells, and 

suggested modifications to the OU-2 routine monitoring network. 

 

2.4.17 2018 OU-1 RI ADDENDUM 
EPA requested an OU-1 RI Addendum (RIA), updated baseline risk assessment (BRA), and final FS in the OU-1 

ASAOC as amended and associated SOW dated December 9, 2015.  The OU-1 RIA updated the CSM based on 

additional data and various Site characterization activities completed after submittal of the OU-1 RI in 2000.  The CSM 

presented in the OU-1 RIA serves as the basis for the CSM presented in this Work Plan.  It identified the following data 

gaps: 

 background groundwater quality; 

 groundwater geochemistry; 

 regional, Site, and local hydraulic gradients; 

 recharge and discharge points; 

 leachate chemistry and occurrence; 

 effect of leachate extraction on groundwater levels and hydraulic gradients; 

 nature and extent of off-Site contamination; 

 adequacy of the groundwater monitoring network along the perimeters of Areas 1 and 2; 

 hydraulic properties of the aquifer; 

 effect of suspended sediment on groundwater quality; 

 potential for vapor intrusion into onsite buildings; 

 potential correlations between radium and geochemical indicators; and 

 evaluation of potential leaching of wastes. 
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The OU-1 RIA included a discussion of the potential subsurface transport mechanisms and recommended additional 

groundwater investigations under the OU-3 RI/FS to address the data gaps. 

 

2.4.18 2018 UPDATED BASELINE RISK ASSESSMENT 
An updated BRA was prepared in conjunction with the RIA by Auxier & Associates (Auxier 2018).  The BRA 

consisted of a human health evaluation and screening level ecological risk assessment.  The overall objectives were to 

evaluate whether radiological and chemical constituents detected in the environmental media at OU-1 pose lifetime 

cancer risks (LCRs) or non-cancer effects that exceed EPAs regulatory threshold levels under current and anticipated 

future conditions if no remedial actions are taken and support decisions concerning risk management.  The BRA 

identified radionuclides associated with uranium, actinium, and thorium decay series as well as 13 inorganic COCs at 

OU-1.  Further evaluation of the COCs in the BRA indicated: 

 There are no unacceptable LCRs or non-cancer effects to on-property or off-property human receptors under 

current conditions. 

 For scenarios 1,000 years in the future, LCRs and non-cancer effects to landfill workers that access the surface of 

the landfill and some off-property receptors exceed regulatory thresholds. 

 

The future risks were determined by assuming that the landfill will not have a cover and no remediation will occur. 

 

2.4.19 2018 OU-1 FINAL FEASIBILITY STUDY 
The Final Feasibility Study (FFS) for OU-1 was prepared to present further evaluation of potential remedial alternatives 

to address the presence of RIM contained within portions of some of the landfill units at the Site (EMSI 2018b).  The 

FFS provides further evaluation of the containment remedy with some modifications, and additional evaluations of a 

containment remedy alternative with an engineered cover designed to meet the Uranium Mill Tailings Radiation 

Control Act (UMTRCA) performance standards; a full excavation with off-site disposal alternative; a partial excavation 

alternative that would remove RIM containing either combined radium or combined thorium activities above 52.9 

pCi/g and located within 16 feet of the 2005 topographic surface; a partial excavation alternative that would remove 

RIM containing either combined radium or combined thorium above 1,000 pCi/g regardless of depth; a risk based 

partial excavation alternative to remove RIM such that the remaining materials would be protective of industrial land 

uses (the reasonably anticipated future land use) without consideration of the presence of an engineered cover system; 

and a full excavation alternative with the option to re-dispose the excavated material in an on-site engineered cell.  Of 

the seven remedial alternatives (excluding the No Action alternative), all meet the EPAs criteria for protection of 

Human Health and the Environment, compliance with ARARs, long-term effectiveness and performance, reduction in 

toxicity, mobility or volume through treatment, short-term effectiveness, implementability, and cost.   
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2.4.20 2018 OU-1 RECORD OF DECISION AMENDMENT 
The EPA determined that further evaluation of remedial alternatives was warranted as a result of stakeholder and 

community concerns following the 2008 ROD (EPA 2018c).  Based on the results of those investigations and 

evaluations, the EPA determined that a fundamental change to the 2008 ROD is appropriate.  In summary, the 

Amended Remedy is based on the following: 

 A better understanding of the volume, concentration and location of RIM at the Site that may present an 

unacceptable risk. 

 New information regarding the potential for RIM to leach under certain circumstances. 

 Concern that, should a subsurface heating event occur in OU-1, the heat could dry and desiccate a cap, providing a 

conduit for increased release of radon from the subsurface and potentially for the leaching of RIM. 

 A determination that implementation of the 2008 ROD could not be accomplished without disturbance of both 

putrescible waste and RIM. 

 

The EPAs Amended Remedy includes: 

 Excavation and stockpiling of overburden in OU-1 Radiological Areas 1 and 2 to access the RIM. 

 Excavation of RIM from the Areas 1 and 2 of OU-1 that contains combined radium or combined thorium activities 

greater than 52.9 pCi/g that is located generally within 12 feet of the 2005 topographic surface.  Optimization of 

RIM removal above and below the 12-foot target depth (excavation as deep as 20 feet or as shallow as 8 feet) will 

be performed during the remedial design. 

 Excavation of RIM soil from the Buffer Zone and/or Lot 2A2 sufficient to reduce concentrations of radionuclides 

to background in order to allow for unlimited use and unrestricted exposure (UU/UE). 

 Loading and transport of the RIM and radiologically impacted soil for disposal at an off-site permitted disposal 

facility. 

 Re-grading of the remaining solid waste materials within Areas 1 and 2 to meet the minimum (5%) and maximum 

(25%) slope criteria. 

 Installation of a landfill cover over Areas 1 and 2 designed to meet the RCRA hazardous waste design criteria, 

municipal waste landfill regulations, and UMTRCA performance and longevity standards. 

 Design, installation, and maintenance of surface water runoff controls. 

 Groundwater monitoring. 

 Landfill gas and radon monitoring and control, in accordance with ARARs. 
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 ICs to prevent land uses that are inconsistent with a closed landfill containing radiological materials. 

 Long-term surveillance and maintenance of the landfill cover in Areas 1 and 2 and other remedial components. 

 

2.5 HISTORIC DATASET 
All of the investigations summarized in the previous sections were reviewed in detail during preparation of this RI/FS 

Work Plan and mined for relevant and pertinent information for OU-3.  A summary of existing data and approximate 

date ranges during which they were collected is included as Table 2-2.  This dataset has been considered in preparation 

of a preliminary CSM. 
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3.0 INITIAL EVALUATION AND CONCEPTUAL SITE MODEL 
 

An evaluation of the existing dataset and review of the documents described in Section 2 were completed as part of the 

preparation of this Work Plan.  This included compilation and review of available borehole logs, well construction 

details, field logs, analytical data, field measurements, aquifer testing data, and geochemistry data to refine the 

groundwater CSM and develop an OU-3 database.  As previously discussed, the data evaluated spanned a nearly 40-

year time period, from 1979 to 2018.  The data for each of these investigative periods was combined and collectively 

analyzed with respect to understanding conditions near the Site.  The preliminary CSM provides an understanding and 

summary of: 

 The potential and known sources of groundwater impacts; 

 Potential release mechanisms; 

 Potential routes of migration, including any known or suspected preferential pathways; 

 Groundwater flow (vertical and horizontal); 

 Missouri river and groundwater interaction; 

 Factors controlling contaminant distribution; and 

 Potential human and environmental receptors. 

 

The CSM will be updated with additional data as the investigation progresses and will be presented in the Annual 

Hydrogeologic Investigation and Groundwater Characterization Reports and the OU-3 RI Report.  Real-time data 

collected during field activities will be incorporated to reflect newly collected information in accordance with 

Environmental Cleanup Best Management Practices:  Effective Use of the Project Life Cycle Conceptual Site Model 

(EPA 2011).  The preliminary CSM is presented below. 

 

3.1 PRELIMINARY CONCEPTUAL SITE MODEL 
The preliminary CSM synthesizes the regional setting with Site-specific geology, hydrology, hydrogeology, 

geochemistry, and ecology data.  Existing demography, land, groundwater, and surface water data are discussed along 

with flora and fauna of the Site and surrounding areas, threatened and endangered species, rare species, sensitive 

environmental areas, and critical habitats to identify potential human and ecological receptors.  Potential surface, 

subsurface, atmospheric, and biotic migration pathways are also identified. 
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3.1.1 REGIONAL SETTING 
The Site is located near the confluence of the Missouri River and the Mississippi River, in the gently undulating 

Dissected Till Plains Physiographic Province ranging in elevation from approximately 500 to 700 ft msl.  The Site is 

close to the southernmost extent of Pleistocene glaciation, but morainal topography is absent and till is thin and 

dissected (Miller et al. 1974).  Loess was deposited in upland areas during Pleistocene glaciation and alluvium was 

deposited in river valleys.  Surface water runoff reaches the Missouri or Mississippi Rivers.  Quaternary deposits are 

generally underlain by Pennsylvanian shale, limestone, clay, sandstone, siltstone, and coal, and Mississippian limestone 

(Harrison 1997).  Regional and local geology and hydrogeology are described in the following subsections. 

 

3.1.2 REGIONAL GEOLOGY AND HYDROGEOLOGY 
The geology of the region is described in detail on the St. Louis 30’ x 60’ Quadrangle of Missouri and Illinois and 

accompanying cross-sections (Harrison 1997).  These cross sections are included as Appendix C.  A regional 

stratigraphic column with detailed descriptions of bedrock present at the Site is included as Table 3-1a.  The 

stratigraphic sequence generally consists of strata deposited in shallow epicontinental seas. 

 

3.1.2.1 REGIONAL GEOLOGY 

Regional geology can generally be described as Precambrian igneous crystalline basement rock overlain by the cyclic 

deposition of Paleozoic sandstone, shale, limestone and dolomite belonging to the Illinois Basin (Table 3-1b).  The 

basin consists of nearly three vertical miles of largely shallow water marine deposits that thicken to the east and toward 

the Ozark Dome to the southwest.  The bedrock units are oriented nearly horizontal in the St. Louis area and dip less 

than 1 degree to the northeast as a result of uplift of the Ozark Dome (USACE 1998).  Other regional structural features 

include the Cheltenham Syncline, the Dupo Anticline, and the Florissant Dome (McCracken 1965; Harrison 1997). 

 

That shallowest units of the Illinois Basin near the site consist of Pennsylvanian and Mississippian age bedrock.  The 

Pennsylvanian units consist primarily of siliciclastic deposits (i.e., shale, siltstone and sandstone), whereas the 

underlying Mississippian units consist primarily of fractured carbonate units (limestone and dolomite).  Though 

bedrock units of Pennsylvanian age are present throughout the area, they were removed by erosion in the immediate 

vicinity of the site.  Limestones, dolomites, and shales of the Mississippian System (Kinderhookian, Osagean, and 

Meramecian Series) are the dominant bedrock units at the Site and are described in more detail in Section 3.1.3.  The 

approximately 1,250 ft thick Mississippian System Series are all separated by non-distinct unconformities and are 

therefore defined by paleontology (Howe 1961).   
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Unconsolidated deposits of Quaternary age (Pleistocene to Holocene) unconformably overly the Paleozoic bedrock 

units of the Illinois Basin and generally occur in low-lying areas associated with the floodplains of the Missouri and 

Mississippi rivers.  Melt water from glaciers during the Pleistocene generated tremendous volumes of runoff, carrying 

immense quantities of sediment that had to be transported down the Missouri River.  In response, the river carved a 

much deeper and wider channel than the river occupies today (MDNR 1997).  These younger unconsolidated units 

consist of alluvial and terrace deposits of the Missouri River Alluvium and upland aeolian loess deposits.  The Missouri 

River Alluvium dominates the Missouri and Mississippi River valleys, ranges up to 210 ft thick regionally and consists 

of gravel, sand, silt, and clay.  Aeolian loess deposited during Pleistocene glaciation covers much of Missouri and 

Illinois and overlies bedrock as the upland bluffs near the Missouri River valley.  While the upland loess can range up 

to 215 ft regionally, the loess at the Site is usually less than 40 ft thick but has been observed up to 80 ft thick in some 

areas generally consisting of 20 to 30 ft of pure silt overlying 20 to 49 feet of clay silt (Lutzen & Rockaway 1971; 

USACE 1998). 

 

3.1.2.2 REGIONAL HYDROGEOLOGY 

The Missouri River generally flows to the east through Missouri, flows to the north near the Site, and is a tributary to 

the Mississippi River, which flows south along the eastern state boundary (Golder 1996).  In 1974, of the 1,200 million 

gallons of water used daily in the St. Louis area 82 percent was pumped from the Mississippi River, 15 percent from 

the Missouri and Meramec Rivers, 2 percent from alluvial aquifers, and 1 percent from bedrock aquifers.  Water 

withdrawn from surface water features required extensive treatment prior to use as potable water (Miller et al. 1974). 

 

The major aquifers of the region are both the alluvial aquifers and the bedrock aquifers.  Alluvial aquifers are generally 

present in the Missouri and Mississippi River valleys within saturated sands and gravels.  Production of wells installed 

in the alluvium is dependent on sediment sorting, saturated thickness, connection to surface water, and infiltration 

(Miller et al. 1974).  Alluvial aquifers are recharged by infiltration of surface water and precipitation, and upward 

movement of groundwater from underlying bedrock aquifers near the margins of the alluvial floodplain.  Some wells 

installed in the alluvium yield over 2,600 gallons per minute (gpm). 

 

Groundwater within bedrock is present within fractures, bedding planes, and solution cavities of limestone and 

dolomite, and within porous sandstones.  The Warsaw Formation shale and the Maquoketa Shale are considered 

aquitards in the region.  Economically feasible bedrock aquifers include the Ordovician St. Peters Sandstone, 

Roubidoux Formation, the Gunter Sandstone Member of the Gasconade Dolomite, and the Cambrian Potosi Dolomite.  

The uppermost of these, the St. Peters Sandstone, is encountered at approximately 1,450 ft below ground surface near 

the Site and ranges from 60 to 165 ft thick with moderate reported yields between 10 and 140 gpm (Harrison 1997).  

The Roubidoux Formation is encountered at approximately 1,930 ft bgs and ranges from 110 to 170 ft thick (Harrison 
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1997).  Directly underlying the Roubidoux Formation is the Gasconade Dolomite.  The basal unit of the Gasconade 

Dolomite is the Gunter Sandstone member that ranges between 25 and 30 ft thick.  The Roubidoux Formation and 

Gunter Sandstone Member have yields between 10 and 300 gpm.  The Potosi Dolomite is present at approximately 

2,650 ft bgs with a thickness of approximately 200 ft and yields between 10 to 400 gpm. 

 

Regional potentiometric surface maps for the alluvium and bedrock are shown on Figure 3-1.  Regional groundwater 

flow in the bedrock is generally toward the Missouri and Mississippi Rivers with a bedrock groundwater divide 

approximately 3.5 miles southeast of the Site.  Regional groundwater flow in the shallow alluvium is generally toward 

the Missouri River.  This flow direction near the Site is variable with depth, precipitation, and river stage and is 

presently less understood.  However, it will be characterized and evaluated during the implementation of this Work 

Plan. 

 

3.1.2.3 REGIONAL GROUNDWATER QUALITY 

Bedrock aquifers in the St. Louis area were described as not favorable for development of high-yield wells because 

these potable water wells typically have yields of less than 50 gpm and the deeper aquifers yield saline water (Miller et 

al. 1974).  Regional groundwater quality is variable with calcium-magnesium-bicarbonate type water at low TDS and 

sodium chloride, sodium sulfate, or sodium bicarbonate type water depending on the source at high TDS.  TDS 

generally ranges between 122 and 17,500 milligrams per liter (mg/L).  Regional groundwater quality is affected by 

lithologic interrelations, permeability, structural features, residence time, distance traveled, flushing of entrapped saline 

connate water, and development (Miller et al. 1974).  Compressional structural features such as anticlines and synclines 

can affect groundwater quality, with recharge occurring via secondary permeability of fractures and jointing in 

anticlines, and mineralized water traps in synclines (Miller et al. 1974). 

 

The uppermost Post-Maquoketa bedrock aquifers are above the economically feasible aquifers.  TDS in samples 

collected from wells in the Post-Maquoketa aquifers varied between 246 and 6,880 mg/L with low iron concentrations 

(<0.3 mg/L), high hardness (>180 mg/L), and relatively high fluoride concentrations (>1.4 mg/L in 50% samples).  

Most potable water wells are located near the outcrops of Meramecian Series rocks and yield water of the calcium-

magnesium-bicarbonate type.  Water in northwestern St. Louis County has higher TDS generally of the sodium-

chloride type with variable concentrations of calcium and sulfate.  Chloride concentrations near the Site are as high as 

250 mg/L and could result from a lack of flushing of connate water or migration of mineralized water from deeper 

horizons or adjacent oil and gas rocks.  High fluoride could result from solution of fluorite or saline water 

encroachment (Miller et al. 1974).  Groundwater quality of the Ordovician, Cambrian, and Precambrian Systems is not 

evaluated in this CSM. 
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Missouri and Mississippi River alluvial aquifers have relatively well mixed and uniform concentrations of constituents 

but a wide variability of TDS.  The water is of calcium-magnesium-bicarbonate type with localized high sulfate 

concentrations, high iron and manganese, and is very hard.  High nitrate concentrations are likely due to impacts from 

surface waste (Miller et al. 1974). 

 

3.1.2.4 REGIONAL SURFACE WATER RESOURCES AND QUALITY 

The Mississippi and Missouri Rivers are a major reason for the growth and development of St. Louis and serve as 

commercial arteries for the nation.  Combined flows historically averaged 112,000 million gallons per day (mgd) and 

provided 97 percent of the regional water use that includes industry, commerce, and recreation.  They also provide 

means to dispose of waste and sewage.  Missouri River flows are controlled upstream in the headwaters with a 

reservoir system reducing the flooding potential and maintaining navigable flows.  Mississippi River flows are not 

controlled until they reach the locks and dams after the confluence with the Missouri River (Miller et al. 1974). 

 

The Missouri and Mississippi Rivers provide an important supply of surface water to the area, with approximately 

1 percent of the daily flow used for industry and commerce.  These rivers also assimilate large quantities of municipal, 

industrial, and agricultural waste, which limits usage.  Missouri River water in the St. Louis area is hard /moderately 

mineralized with calcium, magnesium, sodium, bicarbonate, and sulfate that control TDS and need treatment prior to 

use.  Turbidity has trended downwards due to upstream dams but remains high, and needs reducing prior to use.  

Missouri River discharge is directly correlated with the chemistry showing a positive correlation with turbidity, and a 

negative correlation with hardness and alkalinity. 

 

Chemical and physical characteristics of the Missouri River were averaged over the 20 years prior to 1970 from the 

Howard Bend Plant just upstream of the Site (Miller et al. 1974).  Temperature ranged from 0 degrees Celsius (°C) to 

31°C with a mean of 14.5°C.  Water was generally neutral to basic with a pH between 7.5 and 9.6 standard units (SU) 

and a mean of 8.1 SU.  Alkalinity as calcium carbonate (CaCO3) ranged from 53 to 294 mg/L with a mean of 150 

mg/L.  Hardness as CaCO3 ranged between 83 and 366 mg/L with a mean of 206 mg/L.  Turbidity ranged between 5 

and 12,000 Jackson Turbidity Units (JTU) with a mean of 694 JTU.  Annual average constituent summaries from 1951 

through 1970 are included in Miller et al. 1974. 

 

3.1.3 LOCAL GEOLOGY 
Local geology is generally described as Loess, Missouri River Alluvium, and limestone bedrock.  Detailed 

characterization of the Quaternary alluvium and Mississippian bedrock has been conducted at the Site through 

installation of boreholes and detailed descriptions of the South Quarry Pit.  Updated geologic cross-sections are shown 
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on Figures 3-2 through 3-4.  Cross-sections were updated for this preliminary CSM based on a detailed review and 

evaluation of the borehole logs, hydrostratigraphy of the alluvium, and mapping of the South Quarry Pit.  Additionally, 

this data evaluation review process included applying the environmental sequence stratigraphic analyses to update the 

data and its interpretation and presentation.  The available borehole logs for monitoring wells and historic geologic 

cross sections are included in Appendices D and E, respectively. 

 

3.1.3.1 BEDROCK 

The bedrock units of hydrogeologic importance to the OU-3 RI/FS from oldest to youngest are:  the Keokuk Formation 

(upper portion of the Osagean Series), the Warsaw Formation (lower portion of the Meramecian Series), the Salem 

Formation (middle portion of the Meramecian Series), and the St. Louis Limestone (middle portion of the Meramecian 

Series).  Bedrock surface elevations are included in Appendix F.  The St. Louis Formation was described in additional 

detail, mapped in the quarry, and subdivided into five units as documented in Appendix G (Golder 1996).  Bedrock at 

the Site is described in detail below.   

 

3.1.3.1.1 KEOKUK FORMATION 

The Keokuk Formation is generally described as a bluish-gray, medium to coarsely crystalline, medium bedded 

limestone with abundant light gray tripolitic chert layers and nodules, some finely-crystalline zones, and/or crinoidal 

zones (Spreng 1961; Thompson 1986).  Brachiopods, horn corals, and bryozoans are abundant in the formation 

(Spreng 1961).  Four boreholes at the Site penetrate the Keokuk Formation at depths between 365 and 375 ft bgs on the 

eastern edge of the Bridgeton Landfill and at a depth of 345 ft bgs on the western edge of the Bridgeton Landfill. 

 

The surface elevation of the Keokuk Formation is shown in Appendix F and ranges from approximately 126 ft msl on 

the southeastern corner of the North Quarry and dips toward the west to approximately 116 ft msl on the western edge 

of the South Quarry (Golder 1996).  The description of the Keokuk Formation at the Site is consistent with the general 

description and is a fresh to slightly weathered, medium light gray, fine to coarsely crystalline, thin to medium bedded, 

medium strong to strong, fossiliferous limestone with argillaceous shaley partings, numerous light bluish gray chert 

layers 1-2 inches thick, chert nodules between 1 to 10 mm, and disseminated pyrite.  Layers of moderately weathered, 

medium bedded, light olive gray, medium strong arenaceous dolomite and thinly laminated, dark greenish gray, silty 

claystone were noted.  Styolitic chert nodules, silicified zones, highly weathered joints, weak rock, and porous open 

vugs containing calcite crystals were noted at the bottom of the boreholes.  Joints observed in rock cores during drilling 

were generally horizontal and infrequent with less than 2 per foot and described as irregular and rough, with some 

described as smooth, bedded, or planar.  Open vugs and pores were commonly encountered below approximately 100 ft 

msl (Golder 1996). 
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3.1.3.1.2 WARSAW FORMATION 

The Warsaw Formation at the Site can be divided into two distinct lithologic zones:  an upper shale-dominated zone 

and lower limestone-dominated zone (Spreng 1961; USGS 1997).  The conformable boundary between the Osagean 

Series Keokuk Formation and the Meramecian Warsaw Formation is easier to distinguish in the eastern part of 

Missouri where the clastic Warsaw limestone overlies pure Keokuk limestone but there is not a clearly defined faunal 

break (Thompson 1986).  The Warsaw characteristically has geode beds underlying the Archimedes beds (Thompson 

1986). 

 

The Warsaw Formation is encountered at the Site at approximately 245 ft bgs (240 ft msl elevation) to the east of the 

Bridgeton Landfill and at approximately 200 to 210 ft bgs (250 – 260 ft msl elevation) on the western side of the 

Bridgeton Landfill (Appendix F).  The elevation of the top of the Warsaw Formation is consistent with the basal 

elevation of the South Quarry Pit and suggests that quarrying terminated once encountering the formation.  The total 

thickness of the Warsaw at the Site ranges from approximately 130 to 145 ft (Golder 1996). 

 

The upper portion of the Warsaw Formation is regionally described as a yellowish brown to olive black, fresh to highly 

weathered, thinly bedded, very fine grained, weak clayey siltstone, silty claystone, or fissile shale with fine pyrite 

crystals and calcite infilled veins interbedded with silty limestone and/or dolomitic limestone (EMSI 2000).  The 

uppermost portion of the Warsaw Formation was characterized with an olive to medium dark gray, fresh, thinly to 

thickly bedded, fine grained, weak to medium strong siltstone or claystone reported to range from approximately 2.5 to 

10 ft thick.  However, based on observations at nearby offsite private wells, the thickness of upper zone at the Site 

could be significantly thicker.  The Warsaw Formation in general has a high rock quality designation (RQD) and very 

few fractures that were jointed, irregular or planar, and rough or smooth (Golder 1996).  As discussed in 

Section 5.1.5.2, the Warsaw Formation is considered an aquitard between the Salem and Keokuk Formations. 

 

The underlying upper Keokuk Formation grades upward into the lower portion of the Warsaw Formation at the Site.  

The lower portion of the Warsaw Formation is generally described as an olive to dark gray, fresh, thinly to medium 

bedded, fine to very coarse crystalline, medium strong, vuggy, nodular, argillaceous, dolomitic, limestone with fossils, 

chert, and thinly bedded claystone and siltstone interbeds.  The lower portion of the Warsaw Formation had a greater 

apparent thickness in PZ-106-KS and PZ-111-KS where it was encountered at approximately 295 to 300 ft bgs with a 

thickness of approximately 45 to 50 ft, than in PZ-100-KS and PZ-104-KS where it transitioned to silty claystone and 

clayey siltstone of the upper portion at approximately 350 ft bgs with a thickness of approximately 10 ft.  
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3.1.3.1.3 SALEM FORMATION 

The Salem Formation consists predominantly of fossiliferous calcarenite (a limestone with more than 50 percent 

transported sand-size carbonate grains) that ranges regionally from 70 to 180 feet thick (USGS 1997).  A distinct 

“cannonball” or “bulls-eye” chert zone is present near the top of the limestone with 4 to 6-inch diameter, concentrically 

banded, spherical nodules and is often overlain by a thin shale (Thompson 1986).  The remainder of the unit is highly 

variable with interbeds of fine-grained limestone, sandstone, chert and evaporites (USGS, 1997).  The Salem Formation 

is commonly quarried in the region (Thompson 1986).   

 

The Salem Formation is encountered at the Site at a depth of approximately 165 ft bgs (320 ft msl) on the eastern edge 

of the Bridgeton Landfill and between approximately 115 to 135 ft bgs on the western edge of the Bridgeton Landfill 

(328 to 340 ft msl) with a thickness of approximately 67 to 83 ft (Appendix F).  It is described as a very light to 

medium dark gray, fresh, medium to coarse grained, thinly to thickly bedded, medium strong, fossiliferous, arenaceous, 

and bioclastic calcarenite with some iron oxide staining, chert zones and nodules, and some cross bedded layers.  RQD 

was generally high in rock cores during drilling at the Site with very few fractures in the lower portion of the formation 

(0 to 1 per foot) and up to 2 fractures per foot in the upper portion of the formation.  The Salem Formation was exposed 

in the bottom parts of the North and South Quarry Pits. 

 

3.1.3.1.4 ST. LOUIS LIMESTONE 

The St. Louis Limestone represents the first-encountered bedrock at the Site and is described as a gray, lithographic to 

finely crystalline, medium to massively bedded limestone that ranges from 100 to over 250 feet thick that is quarried 

for cement manufacture and aggregate.  The unit is highly variable with interbeds of dolomite, cherty limestone, 

fossiliferous limestone, and evaporites.  Minor thin beds of shale are present throughout the formation (USGS, 1997).  

Limestone breccia with a shale matrix is common in the lower part of the formation.  Chert is uncommon, but where 

present is fragmented and brown.  Parts of the limestone are dolomitic.  Lithostrontionella castelnaui and Lithostrotion 

proliferun are diagnostic compound corals (Spreng 1961). 

 

The St. Louis Formation has been well characterized at the Site via rock cores and geologic mapping of the exposed 

South Quarry Pit walls and is encountered at depths between 14 to 52 ft bgs (425 to 450 ft msl) in the eastern portion of 

the Site and at depths between 20 and 110 ft bgs (379 to 442 ft msl) in the western portion of the Site (Appendix F).  

The variability in depth and elevation is due to erosion by the Missouri River.  It ranges in thickness from 

approximately 65 to 130 ft and was previously separated into six different sub-units from oldest to youngest as Lc, Lb, 

Ls, Ld, Bx, and Lx as described below (Golder 1996).  Data analysis conducted by Trihydro showed an additional older 

unit Lc, which was mapped and used in development of the current preliminary CSM.  These sub-units are described 

below: 
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 Lc – a fresh, thinly to thickly bedded, finely crystalline, medium strong, stylolitic, argillaceous limestone. 

 Lb – A thinly bedded, microcrystalline to finely crystalline thinly to thickly bedded limestone. 

 Ls – A massive, microcrystalline, medium strong, very argillaceous limestone with sheet like weathering that 

causes 0.2 to 0.4 feet thick slabs to separate parallel to the exposed face.  Localized joints, fractures, and seeps 

were not noted. 

 Ld – A thin (1 to 3 ft thick) thinly bedded to massive, medium strong to strong, slightly argillaceous limestone that 

is almost continuously exposed in the quarry and overlain by a 2-inch thick fine-grained stratigraphic marker bed. 

 Bx – A massive, brecciated, finely crystalline matrix, medium strong, limestone that ranges between 10 and 22 feet 

thick. 

 Lx – A thinly to thickly bedded fine to medium crystalline, coarsening upward, medium strong, stylolitic, 

fossiliferous (brachiopods, gastropods, and crinoids), limestone with iron oxide concretions, argillaceous stringers, 

and chert nodules. 
 

The top of bedrock surface generally dips westward toward the Missouri River with two dominant topographic 

features:  the quarried areas associated with the former North and South quarry pit operations and the scour surface 

associated with the natural eastern edge of the Missouri River floodplain.  Additional detail on the structural features 

and hydrogeologic properties of these units is provided below. 
 

3.1.3.1.5 STRUCTURAL FEATURES 

Joints, cavities, infilled collapsed features, and groundwater seeps were mapped on five different sectors of the exposed 

South Quarry pit walls (Golder 1996).  Geologic features are shown in Appendix G.  Joints were mapped as follows: 

 12 joints were oriented 60 degrees east of north; 

 4 joints were oriented at 20 degrees east of north; 

 3 joints were oriented 70 degrees east of north; 

 3 joints were oriented 80 degrees east of north; and 

 8 joints were oriented between 40 and 185 degrees east of north (40, 55, 62, 75, 98, 100, 120, 185). 

 

Sectors 4 and 5 had the densest spacing of mapped joints with a total of 24.  The face of Sector 1 was oriented at 60 

degrees east of north, parallel to the most dominant set, and had only two joints mapped at an orientation of 20 degrees 

east of north.  It is likely these joints were caused by regional structural geologic features including the Dupo Anticline 

DRAFT



 

 
 
3-10 201906_Draft-RIFS_WP_RPT.docx 

and Florissant Dome.  Infilled collapsed features where voids collapsed and were infilled with fine-grained sediments 

were also mapped on the exposed walls of the South Quarry Pit.  Sector 1 had none, Sector 2 had four, Sector 3 had 

two, Sector 4 had five, and Sector 5 had three.  The base of smaller structures generally terminated at the Bx/Ld 

contact, with larger structures propagating to the base of the Ls (Golder 1996). 

 

3.1.3.2 UNCONSOLIDATED SEDIMENTS AND MATERIALS 

Unconsolidated sediments at the Site are primarily Missouri River Alluvium and aeolian loess.  Missouri River 

Alluvium is present to the north and west of the edge of the alluvial valley (Figure 3-5).  Loess forms the bluffs and 

hills to the east and south.  An alluvium isopach map is included in Appendix H. 

 

3.1.3.2.1 ALLUVIUM 

Alluvium at the Site is variable in thickness ranging up to approximately 120 feet and is generally present above 

330 ft bgs.  Deposits consist primarily of sand and gravel interbedded with minor silt and clay present at shallower 

depths less than 25 ft bgs or above 430 ft msl and are interpreted to be deposited as glacial outwash, point bars, natural 

levees, filled channels, swamps, lakes, overbank deposits, and small channels.  The depositional environment resulted 

in rapid termination of the alluvium both vertically and horizontally (B&M 1986).  Fining upward sequences typical of 

fluvial depositional environments are present within an overall fining upward sequence.  Historic cross sections are 

included in Appendix E. 

 

Alluvial cross sections and interpretations were updated during preparation of this Work Plan based on EPA guidance 

on environmental sequence stratigraphy to identify preferential flow and flux pathways.  These updated cross section 

locations are shown on Figure 3-2 and cross sections are shown on Figure 3-3 and Figure 3-4.  Alluvium is more 

uniform and correlatable at elevations between 400 ft msl and bedrock due to channel scour and regrading of sediment 

after deposition (B&M 1986; NRC 1989).  Alluvium has historically been divided into three separate units based on the 

hydrostratigraphy.  These units are apparent on the cross sections and are described in the following subsections. 

 

Deep alluvium is present from approximately 330 ft msl to 385 ft msl, is roughly 55 feet thick, and consists of fining 

upward sequences of coarse gravel to coarse sand likely deposited as point bars during the rapid channel infill of the 

Missouri River Valley.  Color ranges from gray to brownish and greenish gray, which is consistent with mineralogic 

descriptions of predominantly quartz with feldspar and some mafic minerals.  Deep alluvium was generally 

documented as subrounded with little to no presence of fines. 
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Intermediate alluvium is present from approximately 385 ft msl to 415 ft msl and averages about 30 feet thick.  It is less 

uniform than the deep alluvium consisting of fining upward point bar sequences of coarse gravel through fine sand with 

some overbank flood plain type deposits of silt and clay present at the edge of the alluvial valley.  Color is generally 

described as gray, brown, dark gray, or olive gray and mineralogic descriptions are consistent with the deep alluvium. 

 

Shallow alluvium is present above the intermediate alluvium from approximately 415 ft msl with variable thickness up 

to the top of the alluvium or where it has been disturbed by landfilling.  The water table is generally present in the 

shallow alluvium.  Shallow alluvium ranges predominantly from medium-grained sand to clay with lenses of gravel 

and coarse-grained sand.  Sand in the shallow alluvium is generally described as gray and mostly quartz with some 

mafic minerals present.  Silty clay is present above 430 ft msl (~ upper 10 ft), which was deposited during Missouri 

River floods as overbank deposits. 

 

3.1.3.2.2 LOESS 

The upland loess consists of windblown silt, clayey silt, and silty loam.  Surficial loess generated during Pleistocene 

glaciation was transported from glacial melt-out drainages by westerly winds and redeposited near the Site 

approximately 17,500 years ago (Heim 1961).  The variable thickness is controlled by both surface erosion and bedrock 

topography and is generally thinner than floodplain alluvium.  A soil profile of loess is included in Appendix I and is 

generally described as pure silt overlying clayey silt up to approximately 80 ft thick near the Site.  Loess is encountered 

from 13 to 22 ft thick on the eastern side of the Bridgeton Landfill at an elevation of approximately 460 ft msl.  Loess 

is not common above the alluvium on the western side of the Bridgeton Landfill but is occasionally interbedded with 

the underlying alluvium. 

 

3.1.3.2.3 SOILS 

Surficial soils along the floodplain of the Missouri River generally consist of Blake-Eudora-Waldron association while 

the surficial soils on the bluffs east of the river are the Urban Land-Harvester-Fishpot association.  The floodplain 

materials are described as nearly level, somewhat poorly drained to well drained, deep soils formed in alluvial 

sediment.  The upland materials are urban land and nearly level to moderately steep, moderately well drained to 

somewhat poorly drained, deep soils formed in silty fill material, loess and alluvium which are formed on uplands, 

terraces, and bottom lands (EMSI 2018a). 

 

Soils in the area of the Site consist of the Freeburg-Ashton-Weller association, which are nearly level to gently sloping, 

somewhat poorly drained, deep soils formed in loess and alluvial sediment.  The Freeburg silt loam is found on the 
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terrace adjacent to the eastern Site boundary, while the Ashton silt loam is found to the east and south of the South 

Quarry portion of the Bridgeton Landfill (including the landfill borrow area).   

 

3.1.3.2.4 SOLID WASTE AND LANDFILL LINER 

Solid waste is present above the alluvium west of the alluvial divide and in the North and South Quarry Pits of the 

Bridgeton Landfill.  Solid waste was well characterized in the OU-1 RIA and primarily includes municipal refuse, 

C&D fill, and associated soil cover.  The depth and configuration of the landfill deposits varies between each of the 

various areas of prior landfilling activities.  The amount of variation depends in part upon the pre-landfill topography 

and the effects of pre-landfill disturbances (e.g., mining activities), the amount of above-grade disposal that took place, 

and the type of waste materials disposed.  Landfill debris thickness is variable between 5 to 56 feet, with an average 

thickness of 36 ft in Area 1 and 30 feet in Area 2 (McLaren/Hart 1996).  No liner is present beneath the northwestern 

portion of landfill and waste may have been placed directly on the ground surface.  Areas 1 and 2 are both in this 

unlined above-ground former landfill.  A layer of compacted clay was placed beneath the Inactive Sanitary Landfill as 

a liner to prevent downward movement of leachate (NRC 1989). 

 

Solid waste materials encountered in OU-2 were described as common municipal wastes such as paper, plastics, 

clothing, and C&D debris.  Older wastes were predominantly wood, construction debris, and other charred materials 

(Golder 1996; WMC 1997).  Old mine spoils overlain with silt were also encountered in OU-2 (Golder 1996). 

 

3.1.4 LOCAL HYDROLOGY AND CLIMATE 
The major hydrological feature of importance near the Site is the Missouri River.  The present Missouri River channel 

is approximately two miles west/northwest of the Site and has a surface slope of approximately 0.00018 ft per foot 

(Golder 1996).  The USGS stream gauge 06935965 at St. Charles Missouri is located approximately 1.5 miles 

northwest of the northwest corner of Area 2, as shown on Figure 3-6, and has a surveyed elevation of 413.47 ft msl 

North American Vertical Datum 1988 (NAVD88) and a drainage area of approximately 524,000 square miles.  

Precipitation data from the National Oceanic and Atmospheric Administration (NOAA) gauge at Lambert Field 

(Figure 3-6) are also shown on Figure 3-7. 

 

Daily Missouri River stage and flow data since October 1984 were downloaded from the USGS website.  A hydrograph 

of the Missouri River elevation and daily precipitation is shown on Figure 3-7.  Average flow in the Missouri River has 

been approximately 75,000 cubic feet per second (cfs) since October 1984 and generally ranges between approximately 

25,000 cfs (420 ft msl) in December/January and 300,000 cfs (450 ft msl) in May/June.  Peak flow occurred on 

August 1, 1993 with a stage of 452.91 ft msl.  The Missouri River is in direct communication with the Missouri River 
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alluvium and the measured stage affects groundwater levels.  The immediate impact of the Missouri River on regional 

and local horizontal and vertical groundwater gradients at the Site is not well understood and will be characterized 

during this RI/FS. 

 

The Earth City Levee system ponds are to the west and northwest of the Site, as shown on Figure 1-2.  A piezometer 

network pumps water into the ponds as needed to maintain the integrity of the levee during flooding.  The Earth City 

Levee system is designed to exceed the 500-year flood level and ranges from 462.03 ft msl at the south end to 459.34 ft 

msl at the north end.  Assuming a 500-year flood were to occur, the Missouri River would be three to seven feet below 

the top of the Earth City levee.  Most of the landfill property boundary is outside the Missouri River 500-year 

floodplain, with the exception of low-lying areas, the Buffer Zone, and Lot 2A2 that are within the area protected by 

the Earth City Levee system.  The interaction between the Earth City Levee system ponds and the Site (if any) are not 

well understood at this time and will be characterized during this RI/FS. 

 

Climate at the Site is typical of the midwestern United States and has four distinct seasons ranging from mild winters to 

hot summers with high humidity (NRC 1989).  Daily on-Site precipitation data were collected and compared to 

Lambert Field with good correlation (Golder 1996).  Precipitation data for Lambert Field are shown on Figure 3-7 and 

are included in Appendix J.  Precipitation directly affects the Missouri River stage, infiltration, and localized recharge 

due to runoff from bluffs.  Beyond the covered Bridgeton Landfill, the only water available to leach through refuse is 

precipitation.  Approximately half of the approximately 34 inches of precipitation that falls annually in the level 

northern portion of the landfill beyond the covered Bridgeton Landfill is estimated to infiltrate.  Surface water drainage 

patterns are included in Appendix K. 

 

3.1.5 LOCAL HYDROGEOLOGY 
The Site-specific aquifers consist of the Missouri River Alluvial Aquifer and the Post-Maquoketa and Ozark bedrock 

aquifers.  Given the location of the Site on the margin of the Missouri River Valley, a significant aquifer boundary 

occurs along the bedrock interface, between bedrock groundwater within St. Louis and Salem formations (east side of 

the Site and below the alluvium) and shallow groundwater within the Missouri River Alluvial Aquifer (west side of the 

Site). 

 

The Missouri River Alluvial Aquifer is unconfined and occurs within highly-permeable alluvial sediments within the 

Missouri River Valley, which can be up to approximately 150 feet thick (MDNR 1997).  The aquifer underlies the 

Missouri River floodplain, which is generally two to three miles wide in St. Louis County.  The shallow aquifer is a 

very important and widely-used water source in Missouri and the hydraulic conductivity of the most permeable sand 
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and gravel zones is likely on the order of 1,000 feet per day (ft/day).  In many places, the upper 20 to 30 feet of 

alluvium consist of low-permeability materials. 

 

In much of the central, eastern and northern parts of St. Louis County, only the Mississippian-age limestones, including 

the St. Louis, Salem and Keokuk-Burlington limestones, produce usable quality water and are capable of yielding 

several gallons of water per minute (MDNR 1997).  Collectively, these water-bearing units are referred to as the post-

Maquoketa Aquifer, which is an independent, water-yielding unit on the northeast edge of the Ozark Plateau.  The thick 

shale in the upper portion of the Warsaw Formation (up to 60 feet thick based on logging at nearby private well 

005322, located approximately one mile southwest of the site) is generally impervious to groundwater flow and 

represents a lower confining unit within this portion of the post-Maquoketa Aquifer. 

 

The underlying Ozark Aquifer generally occurs within Ordovician and older bedrock units within the Salem Plateau, 

which extends across central and southern Missouri (MDNR 1997).  Though the Ozark Aquifer is undoubtedly the 

most important aquifer in the Salem Plateau and yields potable water in the southern and extreme western portion of 

St. Louis County, groundwater quality quickly deteriorates to the northeast and becomes too highly mineralized for use. 

 

Over 130 monitoring wells and piezometers have previously been installed at, and near, the Site.  Wells are screened in 

the Keokuk Formation, the lower portion of the Salem Formation, the upper portion of the Salem Formation/St. Louis 

Formation, or the Missouri River Alluvium.  Wells and piezometers have been monitored since 1979 to evaluate the 

groundwater quality near the Site, and the local hydrogeology.  Current status and construction documentation of wells 

installed during prior Site investigations is shown on Table 3-2 and Figure 3-8.  The adequacy, usability, and status of 

existing and abandoned on-Site and perimeter monitoring wells and associated data will be evaluated during this RI/FS.  

Details of this evaluation are discussed in Section 4.1. 

 

Local hydrogeologic descriptions are consistent with the terminology of the local geology and are separated by 

consolidated and unconsolidated deposits.  Monitoring well zones were reviewed during development of the 

preliminary CSM.  Hydrostratigraphic zones of monitoring wells were reclassified based on the environmental 

sequence stratigraphy evaluation conducted during development of the preliminary CSM and elevation of the screened 

interval (Table 3-2).  Important features that affect the local hydrogeology are the local geologic boundaries, the North 

and South Quarry Pits, and the various sources of recharge and discharge.  Important sources of recharge and discharge 

include precipitation, the Missouri River, quarry dewatering, the Bridgeton Landfill leachate extraction system, and 

quarry wall seeps. 
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3.1.5.1 GROUNDWATER OCCURRENCE 

The bedrock aquifers of interest at the Site include the Salem Formation and the St. Louis Formation.  The St. Louis 

and Salem Formations are both unconfined and the Warsaw Formation serves as a confining unit to the Keokuk 

Formation.  The Keokuk Formation is isolated from the overlying St. Louis and Salem Formations as evidenced by 

water levels from wells screened in the different units and the lack of response in the Keokuk Formation to localized 

pumping in the overlying strata.  Mississippian limestone at the Site has low intergranular permeability when 

undisturbed and groundwater flow predominantly occurs through secondary porosity (NRC 1989).  Secondary porosity 

of the Salem Formation and St. Louis Formation was likely enhanced by quarrying activities.  Connectivity of the 

secondary porosity is not well understood and will be characterized during this RI/FS. 

 

In general, bedrock aquifers within the Salem Plateau (representing approximately 46 percent of Missouri’s potable 

groundwater), which include the Ozark and post-Maquoketa aquifers, are recharged through precipitation.  In addition, 

the surface and subsurface weathering of carbonates (limestones and dolostones) has created numerous karst 

groundwater-recharge features such as sinkholes and losing streams that allow very rapid movement of water from the 

surface into the subsurface.  In areas where competent and unweathered bedrock (i.e., non-karst) is exposed at the 

surface (e.g., immediately east of the Site), recharge from precipitation is minimal and almost all precipitation becomes 

runoff.  The annual average precipitation for the area is about 40 inches per year (in/yr) and yearly recharge rates vary 

depending on local geology, vegetation, and surface features, and are estimated to range from a few inches to 14 in/yr 

(MDNR 1997). 

 

The deep, intermediate, and shallow alluvial aquifers are of particular importance to the OU-3 RI/FS.  They are 

separated as defined above based on the hydrostratigraphic properties of each unit.  Groundwater is generally 

encountered near or immediately below the landfill base in the underlying alluvium.  The absence of continuous 

confining units and small vertical gradients in nested wells suggest groundwater in the alluvium is generally unconfined 

below fine-grained soils, but localized and temporary confining conditions occasionally exist when water levels rise 

above the base of fine-grained deposits in the shallow alluvium.  In general, vertical gradients between wells screened 

in the shallow, intermediate and deep zones within the alluvium are negligible, indicating these zones are in hydraulic 

communication and are part of the same hydrostratigraphic zone.  Based on previous characterization, the deep 

alluvium appears to behave as a single aquifer of relatively homogeneous high permeability that decreases near the 

bedrock valley walls and edge of the alluvium. 

 

Recharge to the Missouri River Alluvial aquifer occurs by upward movement of groundwater from underlying bedrock 

near the margins of the alluvial floodplain, major river-aquifer interaction, gradual downward infiltration of water from 

precipitation, seepage from upland loess, and from downward infiltration of water from streams flowing across the 
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alluvium (Miller et al. 1974; USGS 1986; MDNR 1997).  Streams and underflow are a major source of recharge and 

radial mounding is observed where they enter the floodplain.  A filled oxbow lake is present in the alluvium along the 

southwest landfill boundary. 

 

The potentiometric surface of bedrock aquifer units adjacent to the Missouri River is normally above the potentiometric 

surface of the alluvial aquifer.  Therefore, under natural conditions, there is groundwater flow from bedrock into the 

alluvium.  Water from the Missouri River generally recharges the alluvium under two conditions:  (1) when the river is 

at flood stage and above the elevation of the potentiometric surface and (2) where high-yield pumping wells are 

constructed close enough to the river to induce direct recharge from the river to the well (Miller et al. 1974; MDNR 

1997).  The amount of recharge from precipitation and from streams flowing across the alluvium is largely dependent 

on the local permeability of the shallow alluvial materials, which can be variable. 

 

There is a direct hydraulic communication between the stage of the Missouri River and groundwater levels in the 

alluvium, although there is a delayed response of several days between higher river stages and higher groundwater 

levels (MDNR 1997).  Seasonal river stages are associated with the gradual rise in groundwater levels in early spring 

through summer and the gradual decline of water levels during the fall and winter months.  Similarly, a strong 

correlation has been observed in site water levels in alluvial wells when compared with river stage and precipitation 

over time, as expected for an unconfined system.  Increases in alluvial water levels are matched by increases in river 

stage and precipitation, as a result of recharge to the alluvium by river water and precipitation. 

 

3.1.5.2 AQUIFER TESTING 

Various aquifer tests have been conducted in select monitoring wells and boreholes at the Site during previous Site 

investigations.  In-situ aquifer testing includes slug testing and packer testing.  Available slug testing results are 

included as Table 3-3 and shown on Figure 3-7.  Packer testing results are included as Table 3-4 and shown on 

Figure 3-10.  Aquifer testing evaluations completed during previous Site characterization are included as Appendix L 

and include results of ex-situ laboratory testing results.  Aquifer properties, including recharge/discharge rates and 

hydraulic conductivities, were identified as a data gap in the SOW.  Additional characterization will be conducted 

during this RI/FS.  Results of existing data are discussed below. 

 

3.1.5.2.1 SLUG TESTING 

Slug testing was conducted in completed monitoring wells installed in the Keokuk Formation, the Salem Formation, the 

Upper Salem Formation/St. Louis Formation, the deep alluvium, the intermediate alluvium, and the shallow alluvium 

during various stages of the OU-1 and OU-2 Site characterization.  A total of 77 slug tests were conducted by Golder 
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and McLaren Hart.  Slug testing procedures were discussed in the OU-1 and OU-2 RI and were generally conducted 

using a rising head test.  A minimum, maximum, and geometric mean of slug tests by zone are presented on Table 3-3.  

Geometric means were calculated using one rising head slug test from each location; falling head slug tests were used if 

a rising head test was not available. 

 

Hydraulic conductivity results for slug testing of the shallow alluvium ranges from 0.35 to 97 feet per day (ft/day) with 

a geometric mean of 8.9 ft/day; intermediate alluvium ranges from 0.39 to 189 ft/day with a geometric mean of 

49 ft/day; and deep alluvium ranges from 4.6 to 251 ft/day with a geometric mean of 59 ft/day.  Results of slug testing 

in the alluvium are consistent with grain size trends and increase with depth.  As shown on Figure 3-9, the lowest 

hydraulic conductivities in the alluvium were measured adjacent to the edge of the alluvium and are likely influenced 

by overbank deposits. 

 

Hydraulic conductivity results for slug testing of the bedrock units are generally orders of magnitude lower than those 

of the alluvium with the exception of PZ-202-SS and are therefore presented with scientific notation.  Well PZ-202-SS 

is located near one of the seeps discussed in Section 3.1.5.7 and therefore could intersect a highly transmissive fracture.  

Hydraulic conductivity of the St. Louis Formation ranges from 6.5 x 10-5 ft/day to 7.8 x 100 ft/day with a geometric 

mean of 3.7 x 10-3 ft/day; the Salem Formation ranges from 2.4 x 10-4 ft/day to 4.2 x 10-2 ft/day with a geometric mean 

of 1.9 x 10-3 ft/day; the Keokuk Formation ranges from 1.7 x 10-3 ft/day to 1.1 x 10-2 ft/day with a geometric mean of 

5.8 x 10-3 ft/day.  Results are consistent with a low intergranular permeability of the Mississippian limestone and 

suggest that flow in competent rock at the Site occurs primarily through secondary porosity such as fractures and 

solution cavities. 

 

3.1.5.2.2 BOREHOLE PACKER TESTING 

Single and straddle constant head injection packer testing was conducted as part of Site characterization activities in 

1995 and 1996 prior to construction of piezometers (Golder 1996).  Single packer testing was conducted on intervals 

ranging from 10 to 93 ft.  Straddle packer tests were generally conducted on 5-foot intervals.  Intervals were selected 

for packer testing based on degree of fracturing and degree of porosity and isolated to provide a range of hydraulic 

conductivities.  Results of borehole packer testing are presented on Table 3-4 and are plotted with fractures per foot on 

Figure 3-8.   

 

Hydraulic conductivity of the St. Louis Formation ranges from 1.0 x 10-3 ft/day to 1.2 x 10-2 ft/day with a geometric 

mean of 2.7 x 10-3 ft/day; the Salem Formation ranges from 1.6 x 10-4 ft/day to 7.2 x 10-2 ft/day with a geometric mean 

of 4.6 x 10-3 ft/day; the Warsaw Formation ranges from 7.3 x 10-4 ft/day to 1.6 x 10-1 ft/day with a geometric mean of 

5.5 x 10-3 ft/day; the Keokuk Formation ranges from 2.2 x 10-3 ft/day to 1.2 x 10-1 ft/day with a geometric mean of 
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2.8 x 10-2 ft/day.  Geometric means of packer tests are slightly higher than slug tests conducted in the same Formation.  

This is another line of evidence that flow in competent rock at the Site occurs primarily through secondary porosity 

such as fractures and solution cavities. 

 

3.1.5.2.3 LABORATORY TESTING 

Laboratory testing at the Site was historically conducted using a triaxial permeability test method.  Results are shown 

on Table 3-5.  The mean vertical permeability of the two rock cores from the Warsaw Formation (PZ-106-KS GTS-1 

and PZ-106-KS GTS-2) was 6.4 x 10-7 ft/day suggesting it acts as a confining aquitard.  Undisturbed samples near 

surface soils and loess had much higher conductivity values ranging from 5.7 x 10-4 ft /day to 8.5 x 10-1 ft /day. 

 

3.1.5.2.4 AQUIFER PROPERTIES OF SOLID WASTE 

The overburden depth of landfill materials in the North Quarry and South Quarry (about 180 feet and 275 feet, 

respectively) is much greater than landfill materials in OU-1 Area 1.  Therefore, the hydraulic conductivities are 

expected to be much lower for landfill materials near the bottom of the former pits.  Reported values of hydraulic 

conductivity of aged municipal waste vary with respect to overburden stress, such that an overburden stress of 

500 kilopascals (kPa) is associated with a measured hydraulic conductivity in the range of 5x10-6 centimeters per 

second (cm/s) (Powrie et al. 2005; Reddy et al. 2009).  The saturated landfill materials in the deepest portions of the 

Bridgeton Landfill may have approximately 500 to 600 kPa of overburden stress, which corresponds to an expected 

range of hydraulic conductivity on the order of 1x10-5 to 1x10-7 cm/s.  Hydraulic properties of landfilled material 

remain a data gap to be addressed by this OU-3 RI/FS. 

 

3.1.5.2.5 TRANSMISSIVITY 

Transmissivity of the alluvium was calculated using the geometric mean of conductivity and the thickness of each 

hydrostratigraphic zone.  Transmissivity of the shallow alluvium assumes an average ground surface elevation of 

450 ft msl, resulting in a thickness of 35 feet and transmissivity of approximately 310 ft2/day.  Transmissivity of the 

intermediate alluvium is approximately 1,500 ft2/day.  Transmissivity of the deep alluvium is approximately 

3,300 ft2/day.  These data confirm the deep alluvium is the most transmissive hydrostratigraphic zone at the Site. 

 

3.1.5.3 GROUNDWATER ELEVATIONS AND GRADIENTS 

Water levels/groundwater elevations have been measured at the Site since 1979.  Historical data has been measured 

relative to several different datum, and thus required conversion to a single standard to make a meaningful evaluation 

of gradients at the Site.  Measuring point elevations and groundwater elevations were converted to NAVD88 based on 

the conversion in the RIA and are included in Appendix M.  Depth to water measurements or groundwater elevation 
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data used to populate the database are also included in Appendix M.  Potentiometric surface maps from previous OU-1 

and OU-2 reports are included as Appendix N.  Potentiometric surface maps were prepared during preparation of this 

Work Plan for October 1984 and April 1985, which were among the first comprehensive Site-wide gauging events 

conducted post RIM placement to evaluate groundwater flow direction seasonally and are included as Figures 3-11 and 

3-12, respectively.  Potentiometric surface maps were also prepared for April 2013 and September 2013, which were 

among the most recent comprehensive Site-wide gauging events and are included as Figures 3-13 and 3-14, 

respectively.  Groundwater elevations and gradients are discussed below. 

 

3.1.5.3.1 GROUNDWATER ELEVATIONS 

Depth to groundwater generally ranges from approximately 10 to 60 ft bgs and is dependent on the Site topography.  

The water table in floodplain deposits is generally within 10 ft of ground surface.  Hydrographs are included in 

Appendix O.  Groundwater elevations are generally highest during spring or summer and are influenced by topography, 

the Missouri River stage, precipitation, surface run-on, infiltration, and groundwater/leachate extraction.  Groundwater 

elevation fluctuations in the alluvium mimic the Missouri River stage but are subdued and delayed.  A groundwater 

mound is often observed near monitoring wells S-75, S-76, and I-73 where recharge occurs.  Monitoring well I-50 is 

partially confined at times.  Perched water has been observed in monitoring well S-80, two soil borings advanced in 

Area 1, and nine soil borings advanced in Area 2.  Locations of perched water encountered during the RIA are included 

as Appendix P.  The presence of perched water was not evaluated for OU-2 during preparation of this Work Plan.  The 

temporal variability in groundwater levels and flow direction and effects of the Missouri River stage and precipitation 

were previously identified as data gaps and remain key objectives of the proposed RI/FS activities.  

 

3.1.5.3.2 HYDRAULIC GRADIENTS 

During normal flow conditions for the Missouri River, groundwater gradients in the Missouri River alluvium are 

towards the river with a vector of about 45 degrees in the downstream direction (MDNR 1997).  Regionally observed 

gradients are typically gentle and on the order of 1 to 2 feet per mile.  During temporary river flood stage, sustained 

high river stages or in the vicinity of high-yield alluvial pumping wells, groundwater gradient reversals can occur under 

losing conditions, where groundwater flow is away from the Missouri River (Miller et al. 1974).  The average Missouri 

river stage is approximately 430 feet msl (2000 to present), and depending on the year and season, the river stage can 

fluctuate by as much as 10 vertical feet. 

 

Groundwater in the alluvial aquifer in the vicinity of the Site generally flows to the northwest.  The current leachate 

collection system discussed in Section 3.1.5.7.2 is of significant hydrogeologic importance as it directly affects 

groundwater levels, hydraulic gradients, groundwater flow directions, groundwater flux, and the overall water balance 
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between precipitation recharge and groundwater inflow and outflow from the Site area.  Additional details regarding 

the hydrogeology of the Site and the effects of the leachate collection system on groundwater will be further evaluated 

as part of this RI/FS. 

 

The water table across the Site has a low horizontal gradient that ranged between 0.0003 and 0.0005 feet per foot (ft/ft) 

in July 2013.  This is consistent with the previously measured (1979) regional gradient of 0.0006 ft/ft (B&M 1986).  

Groundwater elevation fluctuates seasonally in direct response to the Missouri River stage and precipitation amounts.  

Variable hydraulic gradients are induced by the Missouri River Bedrock Channel and influenced by River stage with 

groundwater superimposed mounds and depressions influencing shallow water table gradients as shown on 

potentiometric surface figures in Appendix N.  As documented in previous reports, small scale changes in water table 

gradient and flow direction are observed due to recharge and infiltration with macro effects towards the Missouri River.  

Water levels in the deep alluvium appear to respond more rapidly to the Missouri River stage.  A horizontal gradient 

beneath Area 1 to the South toward the Bridgeton inactive sanitary landfill and to west-southwest beneath Area 2 

towards the Earth City flood control channel was documented in the OU-1 RI (McLaren/Hart 1996).  This can be 

observed on Figure 3-12. 

 

Observations of downward vertical gradients have been made near the bedrock valley walls (B&M 1986).  A 

downward component of flow has also been observed in southeast near wells D-81 and D-89.  Monthly measurements 

appear to have been adequately spaced to detect significant changes in water table elevations.  Therefore, monthly 

water level gauging will be conducted during implementation of this RI/FS.  Contour patterns and flow patterns are 

generally the same seasonally.  Localized shallow mounding has been observed due to pumping from the North and 

South Quarries to drainage ditches, surface water infiltration, and storage ponds nearby.  Mounding is also affected by 

variable permeability.   

 

The bedrock aquifers in the St. Louis area are confined and bedrock wells are often flowing artesian, where the 

hydrostatic pressure in these aquifers raises the water level in the well above the ground surface (Miller et.  al. 1974).  

During periods of no or low groundwater extraction, groundwater in bedrock (including the St. Louis, Salem, and 

Keokuk formations) has a natural upward and horizontal gradient towards the alluvium and Missouri River, which is 

typical of a low valley groundwater discharge system.  However, the effects of pumping in the landfill are evident in 

the St. Louis and upper Salem formations, where there is an observed strong correlation between bedrock water levels 

with groundwater pumping rates.  Increased pumping results in lower water levels and greater downward gradients in 

the St. Louis and upper Salem formations; decreased pumping results in the recovery of water levels to regional water 

levels and a natural upward gradient.  Water levels for the deeper Keokuk-Burlington Formation indicate minimal 

influence from pumping, likely as a result of upper confinement from the overlying Warsaw Shale.  The water levels in 
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the Keokuk-Burlington Formation are significantly higher than the St. Louis and upper Salem formations with 

consistent upward vertical gradients for all historical events.  However, regional and localized hydraulic gradients and 

flow directions between alluvial and shallow bedrock aquifers are a data gap and will be evaluated in more detail as 

part of this RI/FS.  Previous summaries of vertical gradients are included in Appendix Q.  Historic potentiometric 

surface maps will be revised based on the updated hydrostratigraphic zone classifications and presented in the updated 

and refined CSM.  Temporal and seasonal trends will be discussed in more detail. 

 

3.1.5.4 GROUNDWATER VELOCITY AND DISCHARGE 

Horizontal groundwater velocities of the shallow, intermediate, and deep alluvium were approximated using the ranges 

of hydraulic conductivities from slug testing data, a regional hydraulic gradient of 0.0006 ft/ft, and an assumed 

effective porosity of 0.15 for the shallow alluvium and 0.2 for the intermediate and deep alluvium.  Groundwater 

velocity results for groundwater velocities in the shallow alluvium ranges from 0.5 to 142 feet per year (ft/year) with a 

geometric mean of 13 ft/year; intermediate alluvium ranges from 0.43 to 208 ft/year with a geometric mean of 

53 ft/year; and deep alluvium ranges from 5.0 to 274 ft/year with a geometric mean of 65 ft/year.  Results suggest that 

horizontal flow in the alluvial aquifer is relatively uniform. 

 

Horizontal groundwater velocities of the St. Louis Formation, Salem Formation, and Keokuk Formation were also 

approximated using the ranges of hydraulic conductivities from slug testing data, a regional hydraulic gradient of 

0.003 ft/ft, and an assumed effective porosity of 0.008.  Groundwater velocity results for groundwater velocities in the 

St Louis Formation ranges from 0.01 to 1,065 feet per year (ft/year) with a geometric mean of 0.505 ft/year; Salem 

Formation ranges from 0.034 to 5.7 ft/year with a geometric mean of 0.27 ft/year; and the Keokuk Formation ranges 

from 0.24 to 1.5 ft/year with a geometric mean of 0.80 ft/year.  Groundwater velocities in the bedrock are generally 

lower than those in the alluvium.  However, groundwater velocities in features such as fractures and solution cavities 

are likely much higher. 

 

Groundwater discharge was estimated as part of the 1986 evaluation based on Darcy’s law using average permeabilities 

and flow rates for the upper (shallow and intermediate alluvium) and lower aquifers (deep alluvium).  Results across 

the cross-sectional area on the northern and western perimeters were 500 gallons per day (gpd) in the shallow aquifer 

and 400,000 gpd in the deep aquifer.  Eastward flow estimated at 43,000 (gpd) was pumped from filled quarry leachate 

collection system, treated, and discharged to sanitary sewer (B&M 1986).  Additional evaluation of groundwater 

velocity and discharge will be conducted during the RI/FS based on results of additional aquifer testing and hydraulic 

gradient evaluations as discussed in Section 5.4.13.  
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3.1.5.5 SURFACE WATER/GROUNDWATER INTERACTION 

Staff gauges were previously installed at the Site as part of OU-1 and OU-2 Site characterization.  Surface water 

elevations are shown on in Appendix K and locations are shown in Appendix B.  The relationship between surface 

water and groundwater at the Site is not fully understood.  Additional staff gauges will be installed, and further 

characterization will be conducted during the RI/FS to address this data gap and is discussed in Section 5.4.15. 

 

3.1.5.6 GROUNDWATER GEOCHEMISTRY 

Understanding groundwater geochemistry at the Site remains one of the most critical components of the CSM and was 

identified as a data gap by the USGS.  Various factors can affect the oxidation-reduction (redox) conditions and 

groundwater pH, including the presence of landfill leachate and precipitation.  The common geochemical redox 

conditions and species, and reactive minerals (Fe/Mn oxyhydroxides, clay minerals, and solid organic materials) 

typically associated with landfills, can influence radionuclide transport via exchange-adsorption/desorption and 

precipitation/co-precipitation or dissolution over time scales on the order of seconds to months. 

 

High dissolved iron, low sulfate, and low uranium concentrations noted in prior Site investigation activities suggested 

anoxic groundwater that is iron and possibly sulfate reducing exists beneath the Site.  Combined dissolved radium 

concentrations were significantly higher in wells impacted with leachate (USGS 2015).  A preliminary evaluation of 

historical groundwater geochemistry parameters, redox couples, and organic content was completed prior to 

preparation of this proposed RI/FS scope of work.  Upon gathering additional data during proposed field activities, a 

detailed evaluation will be completed and provided in the Annual Hydrogeologic Investigation and Site 

Characterization Report.  It will include spatial and temporal evaluations of field parameters; stiff diagrams and piper 

diagrams; redox conditions; pH; leachate indicators including chloride, bromide, and iodine; and chemical equilibrium.  

Existing figures from the USGS report and RIA are included as Appendix R. 

 

3.1.5.7 EFFECTS OF THE BRIDGETON LANDFILL 

Quarrying in the North and South Quarry Pits of the Bridgeton Landfill began in 1939.  Effects of quarry dewatering, 

the Bridgeton Landfill related infrastructure, and hydraulic characteristics of landfill material are also an important 

component of the CSM and are a data gap.  Additional evaluation will be conducted during this RI/FS to address this 

data gap.  A preliminary evaluation was, however, performed as part of this RI/FS Work Plan preparation, and effects 

of the quarry and the Bridgeton Landfill are discussed below. 
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3.1.5.7.1 QUARRY DEWATERING 

Prior to landfilling in the North and South Quarry Pits, the open quarry required dewatering.  Water would enter the 

quarry via direct precipitation, runoff, and through seeps.  Seeps were mapped as part of a water balance conducted by 

Reitz & Jens, and a volumetric flow through the seeps were documented (Appendix E).  Seeps were also mapped on the 

South Quarry Pit open faces during OU-2 Site characterization (Appendix E).  Quarry faces had 88 seeps observed.  

Many seeps were observed above the Bx/Ld contact and then within the Ld unit.  Seeps were generally observed above 

the Ls unit of the St. Louis Formation, suggesting it might be less transmissive (Golder 1996).  Attempts were made to 

seal the cavities and seeps in 1990 but those efforts appeared to be unsuccessful (F&VD 1990). 

 

Leachate was observed to be migrating vertically through the alluvium into the South Quarry through more than 98 feet 

of limestone and entering the quarry at approximately 220 ft msl.  Blasting activities performed during quarrying may 

have propagated fractures in the walls up to 30 ft horizontally beyond the quarry face.  It is, however, unlikely the 

fractures would have extended beyond this point.  Although unlikely, the noted leachate inflow may suggest landfill-

related impacts extending into the limestone aquifer.  While transport of leachate through solution channels in the 

limestone is also possible, quarry operators maintained the limestone is intact.  Evidence of karst (solution) activity was 

limited on quarry walls with minor widening of joints and bedding planes near the bedrock surface (NRC 1989). 

 

3.1.5.7.2 LEACHATE COLLECTION SYSTEM 

The Bridgeton Landfill leachate collection system is of significant hydrogeological importance, since it is designed to 

remove (capture) surface water and groundwater flowing into the landfill and thus could create a sink to surrounding 

aquifers.  Evaluation of historical potentiometric data demonstrate it has exerted hydraulic control over a large portion 

of the landfill.  During periods of low pumping, the groundwater divide moves east, closer to the western pit wall of the 

Permitted North and South Landfill, and groundwater levels return to regional conditions with flow toward the 

Missouri River on the west side of the divide.  Conversely, during periods of heavy pumping, the groundwater divide 

moves west, where it eventually contacts the alluvium-bedrock interface, but does not extend into the alluvium due to 

the large contrast in hydraulic conductivity. 

 

Leachate collection sumps are fitted with pumps designed to maintain a maximum of 30 ft leachate head.  During 

operation, Bridgeton Landfill historically pumped and discharged approximately 200,000 gpd (approximately 6 million 

gallons per month) of leachate to a lined and aerated leachate retention pond (WMC 1997).  Groundwater was observed 

to flow inward from all sides of the Bridgeton Landfill towards the leachate collection sumps and a resulting 

groundwater divide was created in the alluvium, west of the quarries (Golder 1996).  This can be seen on the 

potentiometric surface maps included as Appendix N.   
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The current leachate collection system was constructed at Bridgeton Landfill between April 2013 and August 2014.  

The 316 Tank was built first in April 2013.  The 1 million-gallon aeration tanks were started in September 2013, the 

building construction was started in December 2013, the start-up procedures began in June 2014, and the biological 

system startup/shakedown was August 2014.  The system includes five (5) above ground storage tanks; a 

316,000 gallon and four (4) 1 million-gallon tanks.  The leachate system treatment train includes the following:  solids 

removal, polymer addition/flocculation, pH adjustment, and biological treatment.  Seven (7) leachate collection system 

extraction wells or LCS wells currently exist; the wells have flow meters which monitor the amount of leachate 

extracted from each individual wellhead. 

 

One totalizer flow meter and discrete flows from operating extraction wells currently measure the aggregate volume 

pumped by the leachate collection system active at Bridgeton Landfill; note that not all of the leachate collection sumps 

are currently operational.  The current monthly amount of leachate generated during 2018 ranged from 1.8 to 

3.3 million gallons (approximately 60,000 to 110,000 gpd).  Additional measures to better quantify and understand the 

effects of the leachate extraction system are proposed in Section 5.4.17, which outlines measures intended to address 

this data gap. 

 

3.1.5.7.3 SUBSURFACE REACTION 

An exothermic SSR started in December 2010 and is currently occurring in the South Quarry portion of the Bridgeton 

Landfill resulting in elevated temperatures and accelerated decomposition of waste.  The reaction appears to be 

occurring approximately 80 to 150 feet below the South Quarry landfill surface.  An ethylene vinyl alcohol (EVOH) 

cover, landfill gas extraction wells, and temperature monitoring probes have been installed to address the SSR.  Recent 

temperature, gas quality, and settlement monitoring observations suggest the primary heat front of the currently appears 

to be most active in the southern portion of the South Quarry.  The heat front of the SSR appears to have migrated from 

an initial location in the eastern portion of the South Quarry in a counterclockwise direction to the north, then to the 

west, and, most recently, to the southern portion of the South Quarry.  A heat extraction system has been installed and 

is currently operating in the neck area between the North and South Quarry portions of the Bridgeton Landfill, and 

additional temperature monitoring probes have been installed in the North Quarry between the neck area and Area 1 

(EMSI 2018a). 

 

3.1.6 NATURE AND EXTENT OF IMPACTS 
A clear understanding of background alluvial and shallow bedrock aquifer water quality in the vicinity of the Site 

remains undetermined and was identified as a significant data gap in the CSM.  Analysis of available data relating to 

nature and extent of impacts is discussed below; this data will be substantially supplemented with the proposed RI/FS 
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investigation activities.  Potential on-Site and off-Site health and environmental effects posed by groundwater impacts 

will be evaluated upon completion of the field data gathering outlined in Section 6.2 of this RI/FS Work Plan.  

Additionally, potential surface water, sediment, and biotic impacts from OU-3 will be further evaluated as the RI/FS 

progresses.   

 

3.1.6.1 NATURE AND EXTENT OF RIM 

Radionuclides have been identified in soil interspersed with solid waste materials in portions of the landfill deposits in 

Area 1 and Area 2.  Radionuclides were also previously detected in soil on the Buffer Zone and Crossroads Lot 2A2.  

The specific screening criteria approved by EPA to define RIM at the Site are: 

 7.9 pCi/g or higher of combined Radium-226 plus Radium-228;  

 7.9 pCi/g or higher of combined Thorium-230 plus Thorium-232; or 

 54.5 pCi/g or higher of combined uranium activity. 

 

Leached barium sulfate residue (LBSR) generated by Mallinckrodt Chemical Works (Mallinckrodt) during uranium 

processing for the Manhattan Engineering District (MED) was moved from the St. Louis Airport Site (SLAPS)  

to nearby 9200 Latty Avenue in Hazelwood, Missouri in 1966 (EMSI 2018).  An NRC investigation conducted in 1976 

reported that approximately 8,700 tons of leached barium sulfate residues, together with approximately 39,000 tons of 

soil removed from the top 12 to 18 inches of the Latty Avenue site, were transported to the West Lake Landfill over a 

three-month period from July 16 through October 9, 1973 (EPA 2008a; NRC 1976; NRC 1988; RMC 1982). 
 
The data and evaluations presented in the RIA identified RIM in multiple irregular volumes, some of which are 

partially at or near the surface, while others are located in the deeper portions of Area 1 and Area 2.  The current 

distribution of RIM within the landfilled areas has been impacted by both natural and anthropogenic processes after the 

initial placement of the radiological materials.  This includes more than 40 years of decomposition, consolidation, and 

differential settlement of the MSW.  As a result, these irregular volumes of RIM consist of soils, putrescible wastes, 

and demolition wastes, which are often visually indistinguishable from the surrounding materials in the landfill, 

including both MSW and previously placed intermediate or final cover.  RIM is irregularly interspersed within the 

overall larger matrix of MSW, not found in a thin, continuous layer as the NRC assumed.  Additional detail on the 

nature and extent of RIM was provided in the RIA and is included as Appendix T. 
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3.1.6.2 NATURE AND EXTENT OF GROUNDWATER IMPACTS 

As summarized in the RIA, groundwater samples have been analyzed for radionuclides as part of the various OU-1 

investigations.  Most recently (2012-2013), groundwater samples intended for radionuclide analysis were collected at 

85 monitoring wells.  Radionuclides in the groundwater are discussed in terms of the isotopes of three elements:  

radium, thorium, and uranium.  A detailed discussion of the nature and extent of these constituents was presented in the 

RIA.  Figures showing their distribution are included as Appendix U.  Radium has been detected in groundwater 

monitoring wells in most portions of the Site, in both the bedrock and the alluvium.  The USGS (2014) identified four 

general hypotheses for the origin of dissolved combined radium above the MCL in the groundwater including: 

 Leaching of radium from the RIM; 

 Radium values are within the range found in natural groundwater; 

 Leaching of radium from non-RIM wastes disposed at the Site; and 

 Mobilization of naturally occurring radium from aquifer solids by some component of landfill leachate.  

 

The USGS further stated that other than the radium in groundwater samples being from the natural variation in 

groundwater, no single hypothesis can be invoked to explain all the occurrences of radium above the MCL.  

Furthermore, the available groundwater data are not adequate to provide definitive conclusions regarding the validity of 

any hypotheses.  The fate and transport of radium is complicated by its natural occurrence and association with redox 

sensitive iron oxides (USGS 2015).  Combined total radium-226 and radium-228 was detected above the MCL for all 

sampling dates between August 2012 and February 2014 in deep alluvial wells D-83, D-6, PZ-113-AD, and D-3, and 

Upper Salem/St. Louis Formation wells PZ-107-SS, PZ-115-SS, PZ-101-SS, PZ-102-SS and MW-1204.  Ratios of 

radium-228/radium-226 are variable in these wells.  Dissolved levels of thorium have not been detected at levels above 

the Gross Alpha MCL.  

 

VOCS and trace metals have also been detected in groundwater (Appendix U).  Benzene has been detected in 

groundwater monitoring wells located near the South Quarry, the Inactive Sanitary Landfill and Area 1 (but not Area 2) 

at concentrations above its MCL of 5 µg/L.  Chlorobenzene was detected in one well near the Inactive Sanitary Landfill 

and one well near Area 1 at concentrations above its MCL of 100 µg/L.  Vinyl chloride has been detected during some, 

but not all sampling events in some wells near the Inactive Sanitary Landfill and Area 2.  Arsenic has been detected in 

most of the Site monitoring wells at concentrations above its MCL of 10 µg/L.  Iron and manganese have been detected 

at concentrations above their respective secondary MCLs (300 and 50 µg/L, respectively) in most of the Site 

monitoring wells.  Chloride has also been detected in most of the Site monitoring wells at concentrations above its 

MCL of 250 mg/L. 
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Occurrence and extent of groundwater contamination and landfill gas migration is not delineated and is a data gap.  

Additional evaluation of radionuclide and chemical occurrences in groundwater will be conducted as part of this OU-3 

RI/FS. 

 

3.1.7 POTENTIAL PATHWAYS OF CONTAMINANT MIGRATION/PRELIMINARY PUBLIC 
HEALTH AND ENVIRONMENTAL IMPACTS 

A Baseline Risk Assessment was prepared during each of the OU-1 and OU-2 RIs to evaluate the potential receptors, 

exposure routes, and potential risks that the Site could pose to potential current and future workers at the Site and the 

general public, including off-Site residential areas.  Potential receptors and pathways are presented below. 

 

3.1.7.1 POTENTIAL RECEPTORS 

Potential receptors associated with the Site primarily include humans ingesting groundwater and/or ecological receptors 

ingesting sediment or surface water.  A key exposure pathway for potential groundwater at the Site is via nearby 

potable or production water wells.  A partial inventory of existing and abandoned wells (e.g., public water supply wells, 

monitoring wells, private wells, industrial wells, or commercial wells) and intake structures was completed during the 

OU-3 planning phase.  Receptors identified previously are included in Appendix V.  The RIA identified wells in close 

proximity to the Site – none of which are used for domestic or community supplies.  An inventory of existing and 

abandoned wells within 2 miles of the Site will be conducted during this RI/FS.  Information summarizing pertinent 

OU-3 area boundary features, general Site physiography, hydrogeology, geology, and hydrology were summarized in 

Sections 2 and 3.   

 

Number and type of ecological receptors has been greatly reduced by development of the surrounding area 

(WMC 1997).  No threatened and endangered (T&E) species are present in project area.  Signs of wildlife noted during 

historic and recent Site/vicinity inspections included deer tracks, rabbits, red-winged black birds, robins, crows, a great 

blue heron, and stool pellets containing fur suggesting a coyote or red fox (EMSI 1997). 

 

3.1.7.2 EXPOSURE ROUTES AND PUBLIC HEALTH AND ENVIRONMENTAL IMPACTS 

Potential exposure routes include ingestion of groundwater, sediment, or surface water containing COCs.  Vapor 

intrusion was identified as a data gap in the SOW and is another potential exposure route for inhalation of radon gas or 

VOCs.  Exposure routes and public health and environmental impacts will be further evaluated in this RI/FS when the 

nature and extent of off-Site impacts are defined. 
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3.2 PRELIMINARY OU-3 BOUNDARY 
A preliminary boundary estimate of the OU-3 study area that encompasses groundwater at and in the vicinity of the 

Site is shown on Figure 3-15 and discussed in Section 5.3 with relevant Site features.  This will be used to define areas 

requiring additional efforts, such as access agreements, Site control, and Site security.  This initial estimate of the study 

area will be refined after Phase I Site characterization and as the OU-3 RI/FS progresses. 

 

3.3 PRELIMINARY IDENTIFICATION OF RESPONSE OBJECTIVES AND GROUNDWATER 
REMEDIAL ACTION ALTERNATIVES 

Preliminary response objectives are to prevent human and ecological receptors from ingesting groundwater or surface 

water with COC concentrations in exceedance of chemical-specific ARARs.  The following is a preliminary list of 

potential remedial action alternatives that may be considered, consistent with applicable Superfund/CERCLA 

protocols, after data has been collected and analyzed sufficiently. 

 

3.3.1 NO ACTION 
The No Action alternatives are normally included and evaluated to determine what the threat would be, based on risk 

assessment, to human health and the environment.  The No Action risk assessment provides a baseline for the 

comparison of other alternatives.  The No Action alternative would not reduce or eliminate exposure to groundwater 

impacted by COCs, therefore the response objectives would not be met if the groundwater is determined to be 

impacted.  Regardless of the effectiveness of the No Action alternative, the NCP requires the alternative be carried out 

through the detailed analysis of alternatives. 

 

3.3.2 INSTITUTIONAL CONTROLS 
Institutional controls provide limited action consisting of maintaining the existing exiting perimeter Site 

fencing/warning signs, regular maintenance, deed restrictions, deed notices, covenants, groundwater use restrictions, 

Site activity use limitations, groundwater monitoring, and five-year reviews. 

 

3.3.3 MONITORED NATURAL ATTENUATION 
Monitored Natural Attenuation (MNA) generally consists of monitoring the rate at which natural processes are 

degrading COCs.  The monitoring typically includes a multiple lines of evidence type of approach that supplements 

COC concentration data with geochemical and other data.  Routine quarterly groundwater sampling of OU-3 will 

collect many useful data that will allow assessment of MNA under current Site conditions.  Geochemical conditions 

will be evaluated during quarterly sampling as well.  This will include dissolved oxygen (DO), nitrate, and sulfate 
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concentration, and also oxidation-reduction potential (ORP).  Each of these can be used to determine the potential for 

oxidative or reductive biological and abiotic attenuation of certain COCs.   

 

3.3.4 GROUNDWATER EXTRACTION (HYDRAULIC CONTROL)/TREATMENT/DISPOSAL 
Groundwater control can be achieved via pumping and pre-treatment on-Site for off-Site disposal to a POTW or other 

treatment facility.  Depending upon the COCs determined to be present, groundwater treatment alternatives may 

include air stripping (volatile organics), carbon adsorption (organics), chemical oxidation (organics), aerobic 

biodegradation (organics), chemical precipitation (metals), ion exchange (metals) or a combination of the above.  

Options preliminarily identified for disposal of treated groundwater include discharge to the sanitary sewer system 

which serves the Site, and/or reinjection after treatment. 

 

3.3.5 GROUNDWATER CONTAINMENT 
A groundwater containment scenario would involve capping of the landfilled areas and potentially pumping of 

groundwater/leachate as necessary to create an inward groundwater gradient to prevent off-Site migration of impacted 

groundwater.  In addition, the effects of the OU-1 remedial action will need to be considered in the short and long term 

if a containment strategy is implemented. 

 

3.3.6 IN-SITU TREATMENT 
Groundwater can be treated in situ to facilitate the attenuation or degradation of dissolved COCs in groundwater.  

Treatment of dissolved contaminants in situ requires an assessment of groundwater flow, COC concentrations, and Site 

geochemistry in order to develop a treatment method to break down the contaminants or reduce contaminant mobility.  

Depending on the COCs present, options for in-situ treatment may include reactive barrier to attenuate the movement 

of COCs in groundwater and/or injection of chemicals or other amendments to stabilize or enhance degradation of 

dissolved COCs. 

 

3.4 DATA NEEDS FOR EVALUATION OF REMEDIAL ALTERNATIVES 
The investigation will identify existing wells and propose new borings/groundwater monitoring wells to define the 

physical and geochemical characteristics of the hydrogeologic system, including bedrock units.  Sampling and analysis 

of COCs and other relevant parameters will be performed to assess background groundwater quality and potential 

downgradient landfill impacts (e.g., geochemical redox indicators, landfill leachate indicators, trace anions, tritium, 

wastewater organic compounds, and radionuclide isotopic analysis) upon groundwater quality.  These data are required 

to evaluate the identified preliminary remedial alternatives.  The specific data needs and data gaps were based upon an 
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evaluation of previous investigations and were considered when developing the work plan rationale and the additional 

data acquisition program.  Data needs are discussed in detail throughout Section 5.0. 

 

3.5 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
This section provides the preliminary identification of potential OU-3 ARARs and other relevant guidance and criteria 

“to be considered” (TBC) for the Site.  The preliminary identification of potential ARARs and TBCs will continue 

throughout the OU-3 RI/FS process as more information is developed.  In addition to the ARARs and TBCs described 

below, the work described in this RI/FS Work Plan will be completed in general accordance with the NCP (40 CFR 

Part 300). 

 

The detailed discussion of ARARs was included in the OU-1 Final Feasibility Study (FFS) (EMSI 2018b) and 

modifications and an addendum to the approved FFS per the EPA letter dated February 5, 2018, and the OU-1 ROD 

Amendment (EPA 2018c).  Since OU-3 consists of the landfill complex which includes OU-1 and OU-2, the previously 

identified ARARs were utilized as a starting point for identifying OU-3 ARARs.  Potential chemical-specific and 

location-specific ARARs and TBCs were also identified based upon review of available Site data.  Potential action-

specific ARARs and TBCs will be based on the remedial action alternatives to be developed in the OU-3 FS. 

 

The ARARs and TBCs are divided into three categories:  chemical-specific, action-specific, and location specific 

standards as described below:   

 Chemical-Specific ARARs are typically health- or risk-based numerical values or methodologies which, when 

applied to Site-specific conditions, are expressed as numerical values.  The values represent cleanup standards 

(e.g., the acceptable concentration of a chemical at the Site).  A list of preliminary Chemical Specific ARARs for 

OU-3 is presented in Table 3-6. 

 Action-Specific ARARs are generally technology- or activity-based requirements or limitations on actions or 

conditions taken with respect to hazardous substances on the Site.  Action-specific ARARs do not typically 

determine the remedial alternative; however, the ARARs indicate how a selected alternative must be implemented 

or achieved.  A list of preliminary Action Specific ARARs for OU-3 is presented in Table 3-7. 

 Location-Specific ARARs are restrictions on the concentrations of hazardous substances or the conduct of 

activities in certain locations.  A list of preliminary Location Specific ARARs is presented in Table 3-8. 
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4.0 RI/FS WORK PLAN RATIONALE 
 

The remedial investigation will refine the current understanding of the hydrogeologic system and characterize the 

extent of impacts to groundwater.  The collection of data will be prioritized to refine the CSM.  These efforts will 

support an evaluation of risks posed to human health and the environment by releases of contamination to groundwater.  

Investigation activities will focus on collection of data to adequately update the CSM, and the evaluation of potential 

risks that support the development of remedial alternatives and their compliance with ARARs. 

 

4.1 DATA QUALITY OBJECTIVES 
The OU-3 RI/FS Scope of Work was developed consistent with EPA’s “Guidance on Systematic Planning Using the 

Data Quality Objective Process” (EPA 2006).  The data quality objective (DQO) process is designed to clarify the 

objectives of data collection and maximize efficiency during data collection.  It consists of a multi-step, iterative 

process that ensures that the type, quantity, and quality of environmental data used in the decision-making process are 

appropriate for the intended application.  The following steps were completed as part of the DQO process in 

accordance with the EPA guidance: 

 Define the problem 

 Identify the Goals/Decisions of the Study 

 Identify Information Inputs 

 Define the Study Boundaries 

 Develop the Analytical Approach 

 Specify Performance or Acceptance Criteria 

 Develop the Plan for Obtaining Data 

 

A summary of the step-by-step DQO process followed to develop the scope of work for the OU-3 RI/FS is provided in 

the QAPP, which is included as part of the SAP (Volume 2).  The following sections describe the specific types of 

information (data) required to achieve the overall goals and objectives of the RI/FS, and the phased approach that will 

be followed to obtain the data. 
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4.1.1 DATA QUALITY OBJECTIVES 
The DQOs are used to develop the design for data collection.  They provide specificity to the framework in which data 

will be collected and the requirements that data needs to meet in order to meet the general objectives of the OU-3 

RI/FS: 

 Identify and characterize sources of COCs 

 Determine the nature and extent of impacts to groundwater and surface water 

 Develop a preliminary OU-3 boundary 

 Develop an appropriate groundwater model 

 Identify exposure pathways, evaluate current and future human health and ecological risks posed by the COCs 

present at the Site, and complete a risk assessment in accordance with EPA guidance 

 Determine the potential for vapor intrusion 

 Develop and evaluate remedial alternatives for the Site 

 

The data needs are described with respect to source area characterization, hydrogeology, groundwater, and surface 

water.  The OU-3 RI/FS is designed to address those data gaps.  DQOs are discussed below. 

 

4.1.1.1 STATEMENT OF THE PROBLEM 

Elevated concentrations of COCs including petroleum hydrocarbons, VOCs, trace metals, trace anions, and various 

radionuclides have been found in groundwater.  Groundwater samples will be analyzed for these constituents under the 

OU-3 RI.  Data gaps which were identified that will be addressed by the OU-3 RI sample data to characterize the nature 

and extent of impacts in groundwater and evaluate current and future human health and ecological risks.  Data gaps, 

including the type of data needed to understand each potential issue, are: 

 Adequacy, usability, and status of existing and abandoned on-Site and near-Site monitoring wells 

 Aquifer properties, including recharge/discharge rates and hydraulic conductivities 

 Regional and localized hydraulic gradients and flow directions between alluvial and shallow bedrock aquifers 

 Background groundwater quality of alluvial and shallow bedrock aquifers near the Site 

 Occurrence and extent of groundwater contamination and landfill gas migration 

 Groundwater geochemistry parameters, redox couples, and organic content 
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 Effects of the Bridgeton Landfill, related infrastructure, and hydraulic characteristics of landfill material on the 

groundwater system 

 Vapor intrusion 

 Temporal variability in groundwater levels and flow direction 

 Temporal and spatial water elevation effects from nearby surface water features (Missouri River) and storm events 

 

4.1.1.2 IDENTIFY THE GOALS OF THE INVESTIGATION  

The goal of the study is to collect sufficient data to address the data gaps, characterize the nature and extent of 

groundwater impacts for OU-3, and evaluate current and future human health and ecological risks.  The goals outlined 

below pertain to determining the nature and extent of contamination; however, some of these same objectives will also 

provide valuable fate and transport parameters for evaluation.  Goals of this study are to: 

 Refine the current understanding of the Site hydrogeologic system 

 Evaluate background groundwater quality near the Site  

 Determine the extent of groundwater impacts occurring at, and near, the Site 

 Assess the need and efficacy of predictive tools to evaluate potential future impacts 

 Evaluate current and future human health and ecological risks 

 Identify potential groundwater remedies that may be considered at the Site 

 

4.1.1.3 IDENTIFY INPUTS TO THE DECISIONS 

Information that will be used in the study includes: 

 Previous investigative findings and sampling pertaining to existing surface water features, geology, hydrogeology, 

and geochemistry.  Previous investigation findings and results will be used to the extent possible. 

 An adequate and reliable data set for surface water, groundwater, and soil gas collected as needed as part of this RI.  

 Static water level measurements and aquifer hydraulic conductivity data from newly installed and accessible 

existing monitoring wells and piezometers.  

 Hydrostratigraphic data from boreholes and newly installed monitoring wells collected as part of this RI.  

 Hydraulic and water quality data related to the evaluation of potential impacts to the alluvial and shallow bedrock 

aquifers 
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 Media-specific and analyte-specific screening criteria, including: 

 EPA MCLs 

 MDNR and Site-specific Groundwater Protection Standard (GWPS) 

 Formation specific aquifer matrix data including total organic carbon and soil bulk density that may be used in the 

evaluation of contaminant migration. 

 Exposure pathways. 

 

A BRA will be conducted to evaluate risk of exposure when the nature and extent of impacts have been defined.  DQOs 

are similar to groundwater.  DQOs are discussed below. 

 

4.1.1.4 DEFINE THE BOUNDARIES OF THE STUDY  

The initial boundaries of the OU-3 study are shown on Figure 3-15 (discussed in Sections 4.1.2 and 5.0, below).  The 

boundaries of the study will be refined as the nature and extent of impacts are defined.  The vertical extent of the study 

includes the Missouri River alluvium, the St. Louis Formation, and the Salem Formation.  The degree to which the 

alluvial and shallow bedrock aquifers may be evaluated is contingent on a more complete understanding of the nature 

and extent of impacts.  Temporal boundaries include data collected since 1976 and extend through the period of 

performance of this investigation. 

 

4.1.2 DEVELOP THE ANALYTIC APPROACH (DECISION RULES) 
The OU-3 RI/FS will be implemented using a phased approach.  Phase I Site characterization will focus on 

characterizing background conditions, delineating the nature and extent of off-Site impacts, and identifying potential 

exposure pathways.  If the initial Phase I Site characterization activities do not meet those objectives, additional phases 

of characterization will be conducted until objectives are met.  The major decision rules for the Site include: 

 The background investigation will be considered complete if data are sufficient statistically to establish background 

groundwater quality near the Site. 

 The nature and extent investigation will be considered complete if the extent of groundwater impacts above 

analyte-specific screening criteria or background is defined at, and near, the Site. 

 Groundwater-surface water interactions will be considered complete if horizontal and vertical hydraulic gradients 

are characterized near surface water bodies. 

 Modeling will be considered complete if predictive tools are sufficient to evaluate potential future impacts. 
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 The need for vapor intrusion studies will be evaluated once the nature and extent of impacts have been defined and 

receptors have been identified. 

 The risk assessment will be considered complete if current and future human health and ecological risks are 

understood. 

 The need for, and viability of, potential groundwater remedies that may be implemented at the Site will be 

evaluated when the above bullets are complete. 

 

In the case any of the above are deemed incomplete, additional sampling or information needs will be identified and 

discussed with EPA for additional Site characterization.  Possible Phase II Site characterization activities could include: 

 Installation of additional background monitoring wells if data are insufficient to establish background groundwater 

quality near the Site. 

 Installation of additional off-Site monitoring wells if the extent of groundwater impacts is not defined. 

 Installation of additional staff gauges if the nature and extent of impacts is not defined and horizontal and vertical 

hydraulic gradients are not characterized near additional surface water bodies. 

 Collection of sediment and surface water samples if impacted groundwater is discharging to surface water. 

 Developing additional predictive tools to evaluate potential future impacts. 

 Conducting a vapor intrusion investigation if potential receptors are identified within the extent of groundwater 

impacts. 

 

4.1.2.1 SPECIFY PERFORMANCE CRITERIA 

Sampling error and measurement error are associated with environmental data collection and may lead to decision 

errors.  Sampling error occurs when the sample is not representative of the true condition of the environment at a site.  

Measurement error occurs because of random and systematic errors associated with sample collection, handling, 

preparation, analysis, data reduction, and data handling.  Decision errors are controlled by adopting a scientific 

approach which uses hypothesis testing to minimize the potential for error.   

 

Site-specific sampling objectives and the inconsistent and unknown pattern of contaminant release over time limit the 

usefulness of statistical methods to eliminate sampling error.  Instead, sampling locations are based on knowledge of 

Site history, existence of historical infrastructure, and previous sampling data.  Limits on sampling decision errors will 

be minimized by evaluating all known and potential source and surrounding areas.  Decision errors based on analytical 
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data will be minimized by the use of EPA-approved analytical methods and laboratory reporting limits (RLs) that are 

sufficiently low. 

 

4.1.2.2 DEVELOP THE PLAN FOR DATA COLLECTION  

Data will be collected in areas that will yield representative and quality data suitable for decision-making and that meet 

regulatory agency requirements.  The groundwater sampling program uses existing on-Site and near-Site wells and 

proposes wells in downgradient areas to the extent possible.  New wells are required to establish background conditions 

and to define the downgradient extent of impacts. 

 

The groundwater monitoring design has been optimized by locating proposed monitoring wells offsite and 

downgradient of suspected sources and/or contaminated areas to evaluate the potential migration of COCs in 

groundwater.  In a limited number of cases, proposed locations for monitoring wells are to provide representative 

background conditions.  Locations of selected monitoring wells are based on strategic review of previous investigative 

findings and a database report review (ERIS 2019).   
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5.0 PHASE I SITE CHARACTERIZATION 
 

OU-3 Phase I Site Characterization activities are designed to supplement the existing dataset through the collection of 

additional data to sufficiently characterize the nature and extent of hazardous substance impacts to groundwater and 

their potential risk posed to human health and the environment.  The resulting data will be used to address data gaps, 

refine the current understanding of the hydrogeologic system at the Site, evaluate background groundwater quality, 

determine the extent of groundwater impacts, provide predictive tools/models to evaluate potential future impacts, and 

identify potential remedies as needed.  Ten data gaps identified by the Respondents, EPA, MDNR, and USGS, which 

are listed in the SOW and RIA, are as follows: 

 Adequacy, usability, and status of existing and abandoned on-Site and near-Site monitoring wells and associated 

data; 

 Aquifer properties, including recharge/discharge rates and hydraulic conductivities; 

 Regional and localized hydraulic gradients and flow directions within and between the alluvial aquifers and 

shallow and deep units (upper and lower intervals) of the bedrock aquifer system (Mississippian age); 

 Background groundwater quality of aquifers located at and near the Site; 

 Occurrence and extent of groundwater contamination; 

 Groundwater geochemistry parameters, redox couples, and organic content; 

 Effects of the Bridgeton Landfill, related infrastructure (leachate extraction system, EVOH cover, etc.) and 

hydraulic characteristics of landfill material on the groundwater system; 

 Vapor intrusion; 

 Temporal variability in groundwater levels and flow direction; and 

 Temporal and spatial water elevation effects from nearby surface water features (Missouri River) and storm events. 

 

The following tasks have been initiated and/or will be completed to meet the objectives of the RI/FS process: 

 Compile quantitative data and information pertaining to existing surface water features, geology, hydrogeology, 

geochemistry, property access conditions, and the proximity of potential receptors to known or potential 

contaminants; 

 Determine adequacy, usability and status of existing and abandoned Site-associated monitoring wells and 

associated data.  Install additional monitoring wells/piezometers, as needed; 
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 Continuous core at select locations (grain size, minerology, organic carbon content); 

 Apply geophysical methods for characterization of the alluvial aquifer and bedrock formations as necessary; 

 Conduct aquifer testing; 

 Gauge/sample wells periodically and measure certain water levels continuously; 

 Collect and analyze field data to assist in the evaluation of reasonable groundwater remedies; 

 Determine background radionuclide and other contaminant concentrations in aquifers located at, and near, the Site; 

and 

 Prepare a geologic modeling database and perform groundwater modeling, when appropriate. 

 

Site characterization will follow best management practices (BMPs) including the EPA Triad Approach, Interstate 

Technology Regulatory Council (ITRC) guidance on integrated Site characterization, and ITRC guidance on 

characterization and remediation of fractured rock.  These BMPs will be used to evaluate fate and transport processes 

and to develop a robust updated version of the CSM.  Integrated Site characterization will use systematic planning and 

dynamic work strategies under the Triad approach to evaluate real-time data and update the CSM for optimizing and 

streamlining additional characterization, monitoring, and Specific, Measurable, Attainable, Relevant, and Timely 

(SMART) remedy selection.  This approach will be phased, iterative, and flexible to allow for changes in scope as new 

data become available, and adaptive characterization progresses.  Samples will be collected and analyzed in accordance 

with this Work Plan, related documents, and appropriate EPA methods and test procedures unless otherwise noted 

based on actual field conditions.  Site characterization will be conducted in accordance with the SAP.  Tasks are 

summarized below. 

 

5.1 SAMPLING AND ANALYSIS PLAN 
The SAP consisting of the FSP and a QAPP has been prepared for the OU-3 RI/FS.  It is included in this submittal as 

Volume 2.  Work conducted as part of the Phase I Site characterization will follow the SAP.  The SAP will include 

standard operating procedures (SOPs) and other relevant information needed to properly document and conduct the 

work in a safe and efficient manner to reach the goals of the project.  Elements of the SAP are as follows: 

 

5.1.1 FIELD SAMPLING PLAN 
The FSP specifies and outlines necessary activities to collect and obtain additional field data.  The plan explains the 

additional data required to adequately characterize subsurface conditions including, but not limited to, vertical/lateral 

flow, extent of COCs, background levels of contaminants and naturally occurring materials to support evaluations 
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conducted in the OU-3 BRA, and as warranted to support the evaluation of remedial technologies.  The FSP states 

sampling objectives; sampling methods and necessary equipment; anticipated sample types, locations, and frequency; a 

field events schedule; and when deliverables will be submitted to the EPA.  General requirements regarding Site access 

and related Site control measures are clearly defined in the FSP. 

 

5.1.2 QUALITY ASSURANCE PROJECT PLAN  
The QAPP addresses the types of investigations and analysis to be conducted and includes the following discussions: 

 A project description summary (duplicated from this Work Plan); 

 A project organization chart illustrating the lines of responsibility of the personnel involved in the sampling and 

testing phases of the project; 

 Quality assurance objectives for data such as the required precision and accuracy, completeness of data, 

representativeness of data, comparability of data, and the intended use of collected data; 

 The type and frequency of calibration procedures for both field and laboratory instruments, internal quality control 

checks, and supporting quality assurance performance audits and system audits; 

 Preventative maintenance procedures and schedule, and corrective action procedures for field and laboratory 

instruments; 

 Specific procedures to assess data precision, representativeness, comparability, accuracy, and completeness of 

specific measurement parameters; and 

 Data documentation, reporting, and tracking procedures. 

 

5.2 COMPILE EXISTING DATA 
Publicly available records on the EPA website and databases maintained by the OU-1 and OU-2 consultants that 

included historic groundwater data, reports, and correspondence pertinent to OU-3 were searched and reviewed during 

the RI/FS planning phase as outlined in Section 2.  Existing spatial and temporal hydrogeologic, geochemical, and 

analytical data were digitized as needed and data were compiled to refine the current understanding of the 

hydrogeologic system, prepare the preliminary CSM, and scope the RI/FS.  Digitized data included alluvial and 

bedrock borehole logs for monitoring wells; bedrock discontinuity data; monitoring well construction diagrams; aquifer 

testing results; stabilized groundwater monitoring field parameters; groundwater elevations; and surface water 

elevations.  This information was incorporated into a three-dimensional (3-D) data visualization tool and an EPA-

accessible database.  Data will be managed in accordance with the SAP. 
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Additional records will be reviewed to refine the CSM as needed during Phase I Site characterization and as the RI/FS 

progresses.  Additional records include historic local and regional studies on OU-1, OU-2, and groundwater by local, 

state, federal, and private parties.  The EPA-accessible database will be updated as new data become available and are 

incorporated.  Data management and evaluation are discussed in more detail in Section 6 of this Work Plan. 

 

5.3 EVALUATE EXISTING MONITORING WELL NETWORK 
Existing and new on-Site groundwater data will be used to support this RI/FS.  A preliminary well inventory was 

conducted to confirm the status of existing monitoring wells.  This information was incorporated into the 3-D Site 

visualization to evaluate which alluvial zones on-Site monitoring wells are screened in, where groundwater impacts 

exist, and understand where additional monitoring wells are needed.  The regional and local wells listed in the 

preliminary CSM were utilized to propose on-Site, off-Site, and background monitoring well locations. 

 

5.3.1 PRELIMINARY MONITORING WELL INVENTORY 
A preliminary monitoring well inventory was conducted on inactive monitoring wells during a Site walkover on 

April 17, 2018.  The purpose of the preliminary monitoring well inventory was to update the monitoring well status and 

understand the available, existing monitoring well network.  Inactive monitoring wells visited were photographed, and 

depth to water, well construction, and total depth were recorded as shown on Table 5-1.  Photo-documentation is 

included in Appendix X.  During the preliminary well inventory, a discrepancy was discovered between total depths for 

I-9 and D-93 and it was noted that these wells had been mislabeled.  Labels on these wells appeared to pre-date field 

sampling forms from 2004, which indicate the correct depth, so it is unclear at what time samples may have been 

swapped at these wells.  This will be evaluated as part of Section 6 in the Work Plan.  Monitoring well I-4 has a 

pinched casing at 35.90 ft below measuring point.  Current monitoring well status is shown on Figure 5-1.  A complete 

monitoring well inventory will be conducted as described in Section 9.1. 

 

5.3.2 PROPOSED MONITORING WELL DESIGNATIONS 
Monitoring well nests and clusters are proposed to be installed to address the data gaps identified in the SOW.  In 

general, the proposed well network embodies a more regional evaluation of groundwater in the vicinity of the Site.  

Historic investigations focused almost entirely on areas situated within the Site property boundary, but have not defined 

the potential horizontal, and vertical extent of impacts on groundwater quality.  Additionally, the existing network did 

not provide adequate data to make a clear determination of background groundwater conditions upgradient or laterally 

away from the Site.  All but two of the proposed well nests are positioned at strategic off-Site locations designed to 

maximize the quality and value of data gathered at each point.  The overall objective of these wells is either to fill a 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 5-5 

critical on-Site data gap, or to identify a nearby location not exhibiting impacts related to historical operations at the 

Site.  

 

Monitoring well nomenclature is generally consistent with that used in the past and consists of a series and monitoring 

zone.  New monitoring wells will be identified using the “MW” prefix.  Series will be designated based on proximity to 

Site features as described below: 

 300 Series – adjacent to the inactive sanitary landfill 

 400 Series – within 500 feet of Area 2 

 500 Series – offsite and generally downgradient 

 600 Series – background 

 

The groundwater monitoring zone is dependent on hydrogeologic characteristics of the alluvium or bedrock and the 

vertical location the screened interval intersects.  Alluvial monitoring zones are: 

 AS – Shallow Alluvium; screened across or near the water table above 415 ft msl in the finer grained shallow 

alluvium. 

 AI – Intermediate Alluvium; generally screened within elevations of approximately 385 to 415 ft msl across 

intermediate alluvial fine to coarse sand between the shallow alluvium and deep alluvium. 

 AD – Deep Alluvium; generally screened within elevations of approximately 330 to 370 ft msl across alluvial 

coarse sand to coarse gravel at the alluvium bedrock interface. 

 

Bedrock monitoring zones are: 

 SS – Upper Salem Formation/St. Louis Formation. 

 SD – The base of the Salem Formation. 

 

No Keokuk Formation monitoring wells are proposed during Phase I Site characterization.  Four Keokuk Formation 

monitoring wells surrounding the South Quarry portion of the Bridgeton Landfill are part of the current MDNR 

groundwater monitoring program and impacts do not appear to have migrated through the Warsaw Formation aquitard.  

Monitoring well locations, screened intervals, and rationale are discussed below.  
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5.3.3 PROPOSED ON-SITE / NEAR-SITE MONITORING WELL LOCATIONS AND RATIONALE 
Proposed on-Site nested and clustered monitoring wells (MW-304, MW-400, MW-401, and MW-402) are shown with 

existing wells and proposed staff gauges SG-400 and SG-500 on Figure 5-2.  The rationale behind the location and 

depth of screened intervals is presented in Table 5-2.  The existing on-Site monitoring well network is generally 

sufficient to capture the spatial and temporal variability of groundwater levels in the alluvium.  However, additional 

wells are proposed to evaluate:  (a) aquifer properties; (b) localized hydraulic gradients and flow directions within and 

between the alluvial aquifer and bedrock aquifer system; (c) the occurrence and extent of groundwater impacts; 

(d) groundwater geochemistry; (e) effects of the Bridgeton Landfill-related infrastructure; (f) temporal variability in 

groundwater levels and flow direction; (g) and effects of nearby surface water features and storm events.   

 

Combined total radium-226 and radium-228 are considered drivers for the OU-3 Site investigation and were detected 

above the MCL in groundwater for all sampling dates between August 2012 and February 2014 in deep alluvial wells 

D-83, D-6, PZ-113-AD, and D-3, and Upper Salem/St. Louis Formation wells PZ-107-SS, PZ-115-SS, PZ-101-SS, 

PZ-102-SS and MW-1204.  Additional detections of combined total radium-226 and radium-228 and the ratio of 

radium-228/radium-226 are variable in these wells across the Site.  Chloride is considered a landfill leachate indicator 

and has also been detected in most of the on-Site monitoring wells at concentrations above its MCL of 250 mg/L, with 

elevated concentrations near the Inactive Sanitary Landfill.  Impacts to groundwater at the Site are variable with a 

variety of potential sources and wells were therefore placed in strategic locations to fill data gaps.  A brief discussion of 

each proposed on-Site and near-Site monitoring well cluster is provided below. 

 

MW-304 Cluster – This cluster includes deep alluvial, Upper Salem/St. Louis Formation (if encountered), and Salem 

Formation wells.  The MW-304 cluster is proposed to be installed adjacent to existing wells PZ-304-AS and 

PZ-304-AI.  No deep alluvial or bedrock wells currently exist at this location.  Combined total radium-226 and radium-

228 impacts were documented above the MCL in all samples collected from deep alluvial wells D-83 and D-6 and 

some samples collected from deep alluvial well D-93 located near the northern/western property boundaries during the 

2012 to 2014 comprehensive groundwater monitoring event, but currently no deep alluvial wells are present to the 

south.  Elevated chloride concentrations are also present in deep alluvial well D-93.  An evaluation of existing 

potentiometric data suggests this MW-304 cluster is occasionally downgradient of Area 1 in the deep alluvium.  Wells 

installed at this location will provide additional information to evaluate impacts related to the Inactive Sanitary 

Landfill, evaluate the effects of the Bridgeton Landfill, and address the data gaps outlined above. 

 

MW-400 Cluster – This cluster includes shallow alluvial, intermediate alluvial, deep alluvial, Upper Salem/St. Louis 

Formation (if encountered), and Salem Formation wells.  The MW-400 cluster is proposed in close proximity to deep 

alluvial well D-6, which is may be abandoned during OU-1 remedy implementation.  Combined total radium-226 and 
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radium-228 impacts were documented above the MCL in all samples collected from well D-6 during the 1995 to 1997 

OU-1 RI, the 2004 FS groundwater sampling, and 2012 to 2014 comprehensive groundwater monitoring event.  

Shallow alluvial wells S-61 and MW-102 were abandoned after they were sampled in 2014.  Shallow alluvial well S-1 

and intermediate alluvial well I-2 were destroyed by grading work performed by AAA Trailer.  An evaluation of 

existing potentiometric data suggests the proposed MW-400 cluster location is downgradient of well D-6 and Area 2.  

Potentiometric and water quality data for bedrock are not currently available at this location.  Alluvial and bedrock 

wells at this location will help evaluate the near-Site response to influences of the Missouri River and Bridgeton 

Landfill.  Installation of the MW-400 cluster remains subject to access agreements with AAA Trailer. 

 

MW-401 Cluster – This cluster includes shallow alluvial, intermediate alluvial, deep alluvial, Upper Salem/St. Louis 

Formation (if encountered), and Salem Formation wells.  The MW-401 cluster is proposed to be installed in close 

proximity to alluvial wells S-8, I-62, and D-83, which will likely be abandoned during OU-1 remedy implementation.  

Combined total radium-226 and radium-228 impacts were documented above the MCL in all samples collected from 

well D-83 and some samples collected from well I-62 during the 2012 to 2014 comprehensive groundwater monitoring 

event.  No bedrock wells have been installed at this location.  An evaluation of existing potentiometric data suggests 

the proposed location of the MW-401 cluster is downgradient of Area 2 in the alluvium.  Potentiometric and water 

quality data for bedrock are not currently available at this location.  Alluvial and bedrock wells at this location will help 

evaluate the near-Site response to influences of the Missouri River and Bridgeton Landfill.  Installation of the MW-401 

cluster remains subject to access agreements with AAA Trailer. 

 

MW-402 Cluster – This cluster includes shallow alluvial, intermediate alluvial, deep alluvial, Upper Salem/St. Louis 

Formation (if encountered), and Salem Formation wells.  The MW-402 cluster is proposed to be installed in close 

proximity to alluvial wells D-13 and I-66, which will likely be abandoned during OU-1 remedy implementation.  

Combined total radium-226 and radium-228 impacts were documented above the MCL in some samples collected from 

well D-13 during the 2012 to 2014 comprehensive groundwater monitoring event.  No bedrock wells have been 

installed at this location.  An evaluation of existing potentiometric data suggests that the proposed MW-402 cluster 

location is downgradient of Area 2 in the alluvium.  Potentiometric data for bedrock is not available at this location.  

Alluvial and bedrock wells at this location will help evaluate the near-Site response to influences of the Missouri River 

and Bridgeton Landfill. 

 

5.3.4 PROPOSED OFF-SITE MONITORING WELL LOCATIONS AND RATIONALE 
As of this writing, there are no off-Site monitoring wells beyond 350 feet of the property boundary.  Regional 

groundwater velocity calculations and 50-year advective travel distances for the various on-Site formations are shown 
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on Table 5-3 and were used to approximate a possible downgradient extent of radionuclide impacts between the Site 

and the Missouri River.  Groundwater velocities were calculated for the shallow, intermediate, and deep alluvium based 

on the geometric means of on-Site slug testing, an average regional hydraulic gradient, and assumed effective 

porosities.  These were used to calculate the geometric means for 50-year advective travel distances of 654 ft, 2,666 ft, 

and 3,243 ft, for the shallow, intermediate, and deep alluvium, respectively.  Proposed off-Site downgradient 

monitoring wells (MW-500 through MW-502) are shown with existing wells on Figure 5-3 and are positioned slightly 

beyond (west) the mean calculated downgradient extent of potential 50-year advective transport distance for the 

intermediate alluvium.  The overall objective of these three clusters is to identify areas exhibiting no landfill or 

RIM-related impacts; thereby defining horizontal extent downgradient of the Site.  Specific rationale behind the 

location and selected screen intervals is presented in Table 5-2. 

 

In addition to the objectives outlined above, proposed off-Site well locations were selected based on the ability to 

physically access the areas with drilling equipment, and the likely success in securing access agreements with the 

current property owner(s).  Off-Site monitoring well locations are currently proposed in Earth City right-of-way 

(ROW), City of Bridgeton ROW, and Earth City Levee District property and remain subject to access agreements.  In 

addition to defining downgradient extent of impacts, off-Site monitoring wells are proposed to evaluate aquifer 

properties; regional and localized hydraulic gradients and flow directions within and between the alluvial aquifer and 

bedrock aquifer system; groundwater geochemistry; temporal variability in groundwater levels and flow direction; and 

effects of nearby surface water features and storm events. 

 

Proposed monitoring well clusters MW-500, MW-501, and MW-502 include shallow alluvial, intermediate alluvial, 

deep alluvial, Upper Salem/St. Louis Formation (if encountered), and Salem Formation wells.  An evaluation of 

existing potentiometric data and groundwater velocities suggests the areas are downgradient of radionuclide and 

landfill related impacts at the approximate 50-year mean advective travel distance.  Alluvial and bedrock wells at these 

locations will help to evaluate the extent of off-Site impacts and response to influence of the Missouri River in addition 

to the data gaps outlined above. 

 

5.3.5 PROPOSED BACKGROUND MONITORING WELL LOCATIONS AND RATIONALE 
An understanding of background groundwater conditions is a necessary component of the OU-3 groundwater study.  

The USGS attempted to establish background groundwater quality using available Site data but concluded that the data 

set of 17 alluvial radionuclide samples from 14 wells and 11 bedrock radionuclide samples from 6 wells was not 

sufficient.  As previously discussed, radionuclide contribution from alluvium and bedrock underlying the Site may be 

indiscernible from potential impacts originating from the historical landfill operations.  Historic regional potentiometric 
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data for both the alluvium and the bedrock at the Site shows a generally northwest groundwater flow direction in the 

area, supporting the determination that newly-installed background wells should be situated southwest to northeast of 

the Site. 

 

Establishing background groundwater quality requires that the collection of “near-Site” data are representative of 

aquifer background conditions.  Locations of wells used by the USGS along with regional groundwater flow in the 

alluvial and bedrock aquifers were evaluated to determine additional background monitoring well locations which will 

supplement the existing dataset.  Proposed background monitoring wells (MW-600 through MW-603) are shown with 

the wells used by USGS on Figure 5-4 and rationale behind the proposed background well locations and depth of 

screened intervals is shown on Table 5-2.  Information collected from the proposed background monitoring wells will 

be used to evaluate:  (a) aquifer properties; (b) regional and localized hydraulic gradients and flow directions within 

and between the alluvial aquifer and bedrock aquifer system; (c) background groundwater quality of aquifers located at 

and near the Site; (d) the occurrence and extent of groundwater impacts; (e) groundwater geochemistry; (f) temporal 

variability in groundwater levels and flow direction; and (g) effects of nearby surface water features and storm events. 

 

An evaluation of existing on-Site radium-228 data was completed during Work Plan preparation and is included as 

Appendix Y.  This evaluation was conducted to assess the number of results required to provide a statistically valid 

background data set.  The proposed total of 6 additional alluvial wells and 6 additional bedrock background wells will 

result in an additional 24 samples of each horizon each year, assuming quarterly monitoring.  A nonparametric 

comparison will be completed on the current and new datasets, and they will be combined if possible.  This should 

result in 65 alluvial samples and 59 bedrock samples after two years of quarterly monitoring and provide a 95 percent 

confidence of the 95 percent upper prediction limit (UPL). 

 

Proposed monitoring well clusters MW-600 and MW-603 include shallow alluvial, intermediate alluvial, deep alluvial 

(if encountered), Upper Salem/St. Louis Formation (if encountered), and Salem Formation wells.  An evaluation of 

existing potentiometric data suggests these locations are side-gradient of potential radionuclide and landfill-related 

impacts.  Alluvial and bedrock wells at these locations will help to establish background conditions and evaluate 

regional groundwater flow directions. 

 

Proposed monitoring well clusters MW-601 and MW-602 include Upper Salem/St. Louis Formation and Salem 

Formation wells.  An evaluation of existing potentiometric data suggest these locations are upgradient of the Site.  

Bedrock wells at these locations will help establish background conditions and evaluate regional groundwater flow 

directions. 
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5.3.6 PROPOSED MONITORING WELL NETWORK AND STAFF GAUGE LOCATIONS 
Proposed and existing monitoring wells, and proposed staff gauges are shown on Figure 5-5 and a description of the 

preliminary monitoring well network is included as Table 5-4.  The network will monitor Site conditions (including, 

but not limited to, groundwater analytical results, geochemical parameters, natural attenuation processes, and 

leachate/RIM impacts) under a routine frequency discussed in Section 5.4.13 until the investigation is complete and, as 

warranted, until a remedial action is selected and implemented at the Site. 

 

The proposed network is preliminary and subject to access agreements from the City of Bridgeton, Earth City, and the 

Earth City Levee District.  It is understood that additional monitoring wells may be warranted at a future date if the 

proposed monitoring network does not fully address the data gaps listed in the SOW.  It is also possible that several 

existing monitoring wells can be removed from the monitoring network in the future.  Thus, the monitoring network 

will be reevaluated after Phase I Site characterization. 

 

5.4 FIELD INVESTIGATION 
Field investigation activities have been designed to determine, in part, if Site contaminants have migrated in 

groundwater beyond the Site boundaries at concentrations exceeding risk-based screening levels and/or MCLs or, if 

naturally-occurring background concentrations exceed MCLs, Alternate Concentration Levels (ACLs) (if approved at 

the discretion of EPA).  Appropriate field data will also be collected and analyzed to assist in the evaluation of viable 

groundwater remedies.  Field investigation activities will include Site reconnaissance; monitoring well inventory and 

repair; borehole advancement; continuous coring and field logging; soil and aquifer matrix sampling; borehole logging 

using downhole geophysical methods; packer testing; monitoring well installation; new and existing monitoring well 

development; staff gauge installation; surveying; aquifer testing; quarterly groundwater monitoring; monthly 

monitoring well gauging; and pressure transducer deployment.  Relevant techniques including real-time 

analysis/determinations have also been evaluated for use.  Additional information related to well construction diagrams, 

boring logs, field sampling sheets, field books, scanning, etc., will be retained and, as appropriate, included with other 

data to provide a holistic summary of pertinent field activities.  Details on the field investigation activities are included 

in the FSP (Volume 2).  They are summarized below. 

 

5.4.1 PREPARATORY ACTIVITIES 
A field schedule detailing proposed investigative work such as new monitoring well installations or routine 

groundwater monitoring will be provided to EPA and MDNR 10 business days in advance of those activities occurring.  

Soil boring permits and access agreements will be obtained from the property owners.  Well inspections will be 

requested by MDNR as-needed during monitoring well construction.  The drilling subcontractor will create a Missouri 
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One Call System (MOCS) ticket at least 72 working hours before the start of field activities.  This will notify public 

utilities of the excavation activities in the area.  Additionally, a private utility locator will be used to check for other 

subsurface anomalies at all the drilling locations. 

 

5.4.2 SITE RECONNAISSANCE 
Reconnaissance activities will be conducted to document the current conditions of the Site and proposed drilling 

locations.  Field personnel and subcontractors will inspect and photo-document the Site and proposed monitoring well 

locations to identify any potential issues with access or utilities.  A handheld global positioning system (GPS) will be 

used to survey proposed locations. 

 

5.4.3 ECOLOGICAL SURVEY 
An ecological survey will occur in two steps and include the baseline characterization of existing ecological and 

biological conditions within and adjacent to the Site.  A desktop assessment (DA) will be conducted first to 

characterize current habitat types, overall quality, and regional/landscape position by evaluating the existing OU-1 and 

OU-2 data, and best publicly available information at the regional, local, and Site-specific scale.  The DA will identify 

the anticipated ecological communities and habitat types, and biota likely to occur within those habitats.  Potential 

exposure of ecological receptors to groundwater that is potentially discharging to surface water bodies within and/or 

adjacent to the Site will be the primary emphasis.  As such, surface water bodies (e.g., streams, rivers, and ponds) and 

wetlands will be the primary focus during Phase 1.  Biota identified in these areas that may come in contact with 

surface expressed groundwater (e.g., potentially complete exposure pathway) will be considered potential ecological 

receptors that may be considered in subsequent phases. 
 

Following the DA, an ecological survey of the flora and fauna on-Site and near-Site will be conducted by a biologist.  

The survey will evaluate the findings of the DA, by reviewing the existing vegetation communities, the nature, 

location, and extent of aquatic resources described above, and the identification of potential ecological receptors 

relative to potential exposure to groundwater and/or groundwater/surface water interface.  Data collection will include 

photographs, field notes, and GPS coordinates delineating notable points or boundaries.  If subsequent ERA Phases are 

necessary, and data gaps resulting from Phase 1 prevent adequate analysis and risk characterization, additional Site-

specific information may be obtained through the design and implementation of potential targeted sampling events.  

(e.g. vegetation surveys, wildlife inventories, characterization of benthic macroinvertebrate assemblages, plant or 

animal tissue sampling, etc.). 
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5.4.4 WELL INVENTORY AND WELL REPAIR 
A full monitoring well inventory will be conducted during Phase I Site Characterization to review the existing 

monitoring well network and re-survey existing well locations.  The inventory will document each well’s current 

condition and will include surveying and recording construction details on the existing and new wells.  This will be 

compared to the existing well construction summary table (Table 3-2) to evaluate monitoring well integrity.  Nearby 

residential wells, industrial wells, municipal wells, and water intake structures within 2 miles of the Site will also be 

located as necessary during the well inventory to identify any potential receptors.  Locations will be surveyed using a 

handheld GPS, recorded on field forms, and photo-documented.  A review of previous/historic data sets associated with 

the existing wells will be reviewed to determine if data quality issues may be present.  Recommendations for well 

redevelopment, repair, replacement, or abandonment will be provided in the Well Inventory Summary Report.  

Following the EPA review and approval of this report, wells deemed non-beneficial, damaged or inoperative will be 

repaired, replaced, and/or abandoned per applicable MDNR requirements.  The well inventory will also identify wells 

at the Site that may potentially be removed due to remedy implementation for OU-1, as well as other potential future 

Site-related work that could impact the overall existing groundwater monitoring well network.  

 

5.4.5 BOREHOLE ADVANCEMENT 
Boreholes will be drilled using a sonic drilling rig(s).  The deepest borehole for each proposed well cluster will be 

advanced to total depth first at each location.  The deepest borehole at each location will be continuous cored, logged by 

a field geologist, field screened, sampled, and logged using geophysical techniques.  Borehole advancement will be 

performed by a MDNR certified well installation contractor and drilling company with appropriate asbestos 

certifications, as needed. 

 

5.4.6 CONTINUOUS CORING AND FIELD LOGGING 
The soil and bedrock horizons in each logged boring will be continuous cored during advancement.  Recovered cores 

will be inspected by a field geologist.  Alluvial descriptions will include the Unified Soil Classification System 

(USCS), color, grain size, stiffness or density, moisture content, sorting, angularity, mineralogy, and plasticity as 

applicable.  Bedrock descriptions will include weathering, bedding, color, grain/crystal size, strength, lithologic 

description, geologic formation, and geologic formation.  Bedrock borehole logs will also include core recovery, RQD, 

fractures per foot, weathering index, strength index, and discontinuity data.  Bedrock cores will be placed in core 

boxes, labeled, and stored onsite for future reference as needed.  Cores will be field screened using a hand-held 

scintillator and PID. 

 

DRAFT



 

 
 
201906_Draft-RIFS_WP_RPT.docx 5-13 

5.4.7 ALLUVIUM AND BEDROCK AQUIFER MATRIX SAMPLING 
Alluvium (unconsolidated) and bedrock samples will be collected from the water-bearing zone in the pilot boreholes.  

The purpose of collecting theses solid samples is to analyze the matrix for the parameters necessary to evaluate 

transport and fate modeling (if required by the Groundwater Modeling Plan).  The sample results will be compared to 

similar work conducted previously in OU-1 for RIM and non-RIM sample matrices from the solid waste mass.  They 

will be evaluated specifically for the following: 

 Obtain site-specific data for use in the fate and transport evaluations requested by EPA. 

 Identify and distinguish the chemical composition of materials containing radionuclides and the speciation of the 

radionuclides in these materials. 

 Provide data to parameterize the geochemical fate and transport model. 

 

The following is a list of the analyses provided for the alluvium/bedrock matrix samples along with a brief description 

of the analytical objectives: 

 Uranium, thorium, and radium isotopes.  The results of these analyses can be used to determine the magnitude of 

the radiological isotopes present in the background and downgradient location samples. 

 Major cations and anions (including calcium, magnesium, manganese, sodium, potassium, barium, carbonate, 

sulfate, fluoride and phosphate).  The results of these analyses (conducted on background and downgradient 

samples) can be used to quantify the presence of cations and anions, assist in determining solid phase mineralogy, 

and allow for the comparison with radiological isotopes. 

 pH:  Used as baseline condition data for comparison with subsequent leaching tests. 

 Fe(II) and Fe(III):  Examination of contents of ferrous (Fe(II)) and ferric (Fe(III)) iron to total iron in a sample can 

be used as an indicator of the oxidizing-reducing conditions to which the solid phase materials have been exposed 

or under which were formed.  The presence of Fe(III), as measured by amorphous-iron results, is an indicator 

presence of ferric iron oxides, which are strong sorbents/coprecipitates for radiological constituents.  Also, 

microbial degradation of organic matter in a landfill can result in reduction of ferric iron to ferrous iron and 

dissolution of ferric iron minerals and their sorbed radionuclides.  Ferric iron reduces before sulfate; therefore, if 

abundant ferric iron phases are present, it would indicate that sulfate minerals and phases may be more stable. 

 Sulfides:  The presence of sulfides also can be used as indicator of the oxidizing-reducing conditions to which the 

solid phase materials have been exposed or under which they were formed.  The presence of sulfide is a possible 

indicator of the stability of sulfate compounds (e.g., if not present, this indicates limited sulfate reduction and that 
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sulfate minerals phases may be more stable; conversely, if present, sulfate reduction and therefore dissolution of 

solid sulfate salts, such as radium-bearing barium sulfate (barite), is possible). 

 U(VI):  The presence of uranium in the more oxidized state [U(VI)], as measured by bicarbonate extractable 

uranium results, compared to total uranium results in a sample provides information on the relative abundance of 

oxidized uranium U(VI) to reduced uranium U(IV) [or less commonly found U(V)] in the sample. 

 Total organic carbon (TOC):  TOC results can be used to assess the levels of humic and fulvic acids that affect 

partitioning and mobility of radionuclides (as well as the longevity of potentially-reducing conditions within the 

landfill). 

 X-Ray Diffraction (XRD):  XRD results  and are used to quantify the abundance of the major minerals in a sample 

(e.g., barite and/or calcite in RIM) that potentially affect leachate composition and radionuclide speciation by their 

dissolution.  The XRD results also provide a semi-quantitative description of the primary crystalline minerals 

present in a sample and corroborate the mineralogy based on comparisons with the cation and anion analyses.  The 

limitation is the technique cannot detect minerals present in trace amounts (meaning about 3-5% or less) and has 

limited capability in detecting amorphous substances. 

 Scanning Electron Microscope with Energy Dispersive x-ray Spectrometry (SEM/EDS):  The SEM/EDS analyses 

provide a semi-quantitative method for elemental mapping and determining the composition of selected grains in a 

sample (e.g., barite, gypsum, calcite, oxides, or even amorphous non-crystalline materials).  The SEM/EDS results 

can be used to correlate and corroborate the mineralogy based on comparisons with XRD and cation and anion 

analyses or provide information on the possible nature of amorphous material, and potentially pinpoint the sources 

of the more abundant trace elements. 

 Sequential extraction analysis.  The sequential extraction analysis consists of sample digestion in a series of 

sequential extraction steps, each using a different solvent, designed to dissolve specific solid or mineral phases (see 

Table 3 for sequential steps, targeted mineral phases, and associated extraction method for details).  Following 

each extraction process, anion/cation indicator analyses (e.g., barium, calcium, manganese, and sulfur) and 

radionuclide analyses (uranium, thorium, and radium) were conducted so that results obtained could be used to 

access the presence of radionuclides in the various phases targeted by the specific extraction procedure, and the 

results were compared to mineralogical (XRD) and SEM/EDS analysis to determine solid-phase association of 

radionuclides. 

 Cation-Exchange-Capacity (CEC).  CEC results can be used to provide estimates of the potential capacity of the 

alluvium/bedrock to adsorb/exchange charged cations and charged radionuclides from solution to the solid-phase 

surfaces. 
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Samples of matrices will be selected from those zones proposed for monitoring screened intervals and will include 

alluvial materials and limestone bedrock.  The approximate sample location depths are identified in Table 5-2.  

Samples will be collected in accordance with procedures in the FSP, labeled, properly preserved, and submitted for 

laboratory analysis to MCL, Inc.  Additional information regarding the field sampling procedures for alluvium and 

bedrock aquifer matrix is described in the FSP. 

 

5.4.8 BOREHOLE GEOPHYSICAL LOGGING 
Downhole geophysical logging will be conducted after the borehole is advanced to total depth in the cased portion of 

the alluvium and the open borehole in bedrock to evaluate well placement and hydrogeologic properties.  Geophysical 

tools include some or all of the following 1) an acoustic televiewer, 2) spontaneous potential (SP)/resistivity, 3) 

induction/conductivity, 4) heat pulse flow meter, 5) fluid temperature and resistivity, 6) gamma-gamma-density, 7) 

natural gamma, and 8) caliper as applicable for open and cased holes.  Additional detail on each of these methods is 

provided in the FSP. 

 

5.4.9 PACKER TESTING 
Packer testing will be conducted on all deep bedrock boreholes to evaluate aquifer properties of the bedrock and 

identify higher transmissivity zones for screen placement.  Constant head injection packer tests will be conducted in all 

open bedrock holes on select intervals identified during continuous coring based on based on fracture frequency and 

porosity, and intervals identified during borehole geophysical logging.  Double (straddle) and/or single downhole 

packer assemblies will be lowered to the desired depth using the sonic drilling rig based on the presence or absence of 

fractures and the porosity.  Straddle packer tests will generally isolate 5 to 10 feet of borehole length using pneumatic 

straddle packers.  Downhole packer testing equipment will be connected via the drilling rods to a surface assembly 

consisting of a variable rate water pump, a flow meter manifold, a pressure gauge, valving, and hoses.  Step tests will 

be conducted where possible.  Additional detail on packer testing methods is provided in the FSP. 

 

5.4.10 MONITORING WELL INSTALLATION 
Results of continuous coring, grab groundwater sampling, soil and aquifer matrix sampling, geophysical testing, and 

packer testing will be used to select screened intervals of the 11 new monitoring well clusters (44 new wells total), 

which will generally target more transmissive and/or impacted zones.  Preliminary target depths identified in Table 5-2 

are based on aquifer modeling performed prior to preparing the RI/FS Work Plan.  Collection of select field parameters 

in conjunction with well installation will be used to refine those proposed construction details and provide the best 

chance to achieve specific assessment objectives for each well location.  The first deep borehole installed at each 

location will be completed as a bedrock monitoring well in the most transmissive zone identified during packer testing.  
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Example monitoring well construction is shown on Figure 5-6.  Bedrock monitoring wells will be double cased to 

prevent downward migration of alluvial impacts and will be constructed using a 10-foot Schedule (Sch.) 80 polyvinyl 

chloride (PVC) 0.005-inch factory slotted screen and Sch. 80 PVC blank riser.  A 40/60 silica sand pack or similar will 

be placed around the well screen.   

 

It is anticipated that many of the off-Site monitoring well clusters will be installed within public right-of-way.  Well 

clusters may be completed as nested wells based on spatial limitations.  Shallow, intermediate, and deep alluvial wells 

will either be nested within a 12-inch borehole or installed as individual discrete wells within a cluster adjacent to 

bedrock wells.  Surface completions for the wells will be selected based on individual proposed well location 

requirements. 

 

5.4.11 MONITORING WELL DEVELOPMENT 
The objectives of the well development are to: 

 Allow groundwater to enter the well screen freely, thus yielding a representative groundwater sample and water 

level measurements. 

 Remove any water that may have been introduced or disturbed during drilling and well installation. 

 Remove very fine-grained sediment in the filter pack to minimize groundwater sample turbidity and silting of the 

well. 

 Maximize the efficiency of the filter pack. 

 

The monitoring wells will be developed, no sooner than 48 hours after grouting is completed, by mechanically surging 

the well, followed by pumping.  Surging will consist of forcing water into and out of the formation using a surge block.  

The surging action will be relatively gentle to avoid slumping formation material into the screen.  Surging will be 

concentrated over 5-foot intervals, starting at the top of the screen, to avoid sand locking the surge block.  In addition to 

the newly installed monitoring wells, existing wells included as part of the groundwater quality monitoring network 

will also be redeveloped in a similar manner. 

 

Immediately following surging activities, groundwater and any sediment in the bottom of the well will be evacuated 

using a bailer or pump.  The volume evacuated from each well, and physical characteristics of the purge water (color, 

relative turbidity, sediments, etc.) will be recorded during regular intervals during development activities.  If natural 

recharge rates are adequate, development activities will continue until the extracted water is visibly free of sediment 

and/or until parameters (pH, temperature, and turbidity) are stable.  Water levels and total depths will be measured 
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before and after well development and documented on the monitoring well development form.  IDW is discussed in 

Section 5.4.18. 

 

5.4.12 AQUIFER TESTING 
Aquifer testing to determine the hydraulic conductivity of the formation materials near each well will be conducted on 

new and existing inactive monitoring wells not previously tested after the monitoring wells are developed.  Aquifer 

testing will be conducted using pneumatic slug testing where possible and traditional slug testing if the screened 

interval intersects the water table.  Rising head tests will be performed on all monitoring wells.  Aquifer tests will be 

evaluated to calculated hydraulic conductivity in AQTESOLV software. 

 

5.4.13 GROUNDWATER MONITORING 
The proposed groundwater monitoring network was presented in Section 5.3.5.  Quarterly groundwater monitoring is 

proposed for a minimum of eight quarters, and as warranted, will likely continue at a reduced frequency (e.g., annual) 

from selected wells.  Thus, on-Site monitoring will continue until the investigation is complete, or until a remedial 

action is selected and implemented at the Site.  The purpose of monitoring is to determine background radionuclide and 

other constituent concentrations in aquifers located at and near the Site.  The groundwater monitoring program will be 

sufficiently robust to measure for radiological and non-radiological constituents that have historically been detected at 

the Site (e.g., dissolved radium and total radium, benzene, chlorobenzene, dissolved lead, total lead, dissolved arsenic, 

and total arsenic), geochemical indicators (e.g., redox couples – iron, manganese, nitrate, sulfate species, DO and 

ORP), major ion suite, landfill leachate indicators (e.g., bromide, iodide, tritium, and select human-waste indicators), 

and stable isotopes (e.g., oxygen, hydrogen, carbon, sulfur, strontium, and lead). 

 

5.4.13.1 WATER-LEVEL MEASUREMENTS   

A depth to static groundwater measurement will be collected at each groundwater monitoring well on a monthly basis, 

as well as prior to purging groundwater during sampling events.  The monthly well gauging will be completed for a 

period of 24 consecutive months.  An electronic water level probe, accurate to the nearest +/- 0.01 ft, will be used to 

measure depth to water in each well.  Total well depth will be sounded from the surveyed top of casing by lowering the 

weighted probe to the bottom of the well and recording the depth to the nearest 0.1 ft.  For wells with dedicated pumps 

installed, a depth to top of pump measurement may be performed in lieu of a total well depth measurement.   
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5.4.13.2 PURGING 

Purging of monitoring wells prior to sampling is necessary to remove stagnant or thermally stratified groundwater from 

the well casing and sand pack that may not be representative of groundwater within the aquifer.  If possible, purging 

will be performed at a flow rate at or below the well’s recovery rate to minimize the migration of groundwater above 

the well screen.  Purged water will be containerized and disposed of in the Bridgeton Landfill leachate pre-treatment 

system. 

 

All wells will be purged prior to sampling utilizing a dedicated bladder pump.  Pumps will be placed 2 to 3 ft from the 

bottom of the well to permit reasonable draw down while preventing cascading conditions.  For most of the monitored 

groundwater zones, the pump will be set within the well’s screened interval.  The exception is within wells with very 

deep screened intervals (e.g., the Keokuk Zone wells) where drop tubes are set within the screened interval.  Pumping 

rates will be regulated or controlled to minimize turbulent flow, prevent damage to the monitoring well components, 

and minimize the introduction of sediment into the well.   

 

Throughout the purging process, groundwater will be monitored for the following field parameters:  pH, specific 

conductance, temperature, turbidity, DO and ORP.  A flow-through cell will be used for field parameter measurements 

to ensure that the water quality meter’s sensors are in contact with flowing water.  Purging will continue until field 

parameter equilibrium is achieved.  Equilibrium is achieved when parameters exhibit variation equal to or less than the 

EPA prescribed tolerances for low flow sampling, with special attention paid to turbidity, an important parameter for 

radionuclides. 

 

5.4.13.3 MONITORING WELL SAMPLING 

A groundwater monitoring well may be sampled as soon as the field parameters have stabilized, or if purged to dry, as 

soon as it has recovered sufficiently, but typically no more than 24-hours after purging.  The same methods used for 

well purging will be utilized for sample collection.  Sample bottles will be filled directly from the pump’s discharge 

tube to minimize agitation and aeration.  The final set of parameter values will be used for the sampling.  If the well is 

sampled later, a new set of parameter values will be measured and recorded concurrently with sampling.   

 

Individual sample containers will be filled in order of decreasing sensitivity to potential volatilization of the analytical 

constituents.  Groundwater samples will be transferred directly into the appropriate sample containers with 

preservative, if required, chilled if appropriate, and processed for shipment to the laboratory.   
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If the turbidity of the groundwater from a well is above 5 Nephelometric Turbidity Units (NTUs), both a filtered and 

unfiltered sample will be collected for metals and radium analyses.  An in-line filter will be used to remove particles 

that have been entrained in the water sample.  The size of the in-line water filter will be determined based on 

groundwater conditions and which filter will provide the most optimal results.  A clean, unused filter will be used for 

each filtered sample collected.  Groundwater samples will be transferred from the filter directly into the appropriate 

sample containers with a preservative and processed for shipment to the laboratory.  When transferring samples, care 

will be taken not to touch the filter to the sample container.  Depending on the viability of the proposed filtration 

process, this methodology may be altered as necessary in the field.  Proposed alterations will be discussed with the 

OU-3 Respondents and EPA prior to implementation. 

 

5.4.14 STAFF GAUGE INSTALLATION 
Staff gauges will be located in on-Site and off-Site surface water bodies near existing and newly installed shallow 

alluvial monitoring wells.  The staff gauges will be installed in the locations shown on Figure 5-5.  The purpose of 

collecting water levels from staff gauges is to study the relationship between surface water and groundwater levels as it 

relates to precipitation, water levels maintained in flood control basins in Earth City, and fluctuating Missouri River 

levels.  The surface water/groundwater interface will be considered in developing the CSM and during the human 

health and ecological risk assessment analysis. 

 

The newly installed gauges will be measured monthly, concurrent with the monthly water level gauging events so that 

interconnection of the surface water and groundwater can be evaluated.  Rain events (duration, rate, and totals) will 

also be noted in the logbook for the project.  Staff gauges will consist of 2-inch diameter, coupled, galvanized pipe.  

The staff gauges will be securely driven into the base so that water levels can be read easily.  The gauges will be clearly 

labeled in 0.01-foot increments.  Final installed locations and top of pipe elevations will be surveyed.  Surface water 

elevations will be recorded on field forms and/or logbooks to the nearest 0.01-foot.  Additional details are provided in 

the FSP. 

 

5.4.15 PRESSURE TRANSDUCERS 
After completing the initial round of water level measurements and groundwater sampling, absolute pressure 

transducers/data loggers (DLs) will be placed in 32 select wells.  One barometric barologger (BL) will be placed on-

Site.  Table 5-5 identifies the proposed wells where DLs are used.  The DLs measure groundwater levels and 

temperature.  These DLs and BL will remain within the wells for approximately 2 years, while the quarterly 

groundwater monitoring and monthly water level gauging occur.  The DLs will be programmed to collect synchronized 
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readings every hour.  During each quarterly groundwater monitoring event, the data will be downloaded from the 

transducers and saved within the project files. 

 

5.4.16 CURRENT LEACHATE COLLECTION SYSTEM 
The RI report will include a discussion of the current leachate collection system operational status  (e.g., number and 

location of leachate risers, construction, operational history, frequency of use, pumping rates and pump configuration, 

and influent and effluent concentrations) and its effect on groundwater flow shall also be determined using the existing 

well configuration existing on-Site and new on-Site perimeter wells; and off-Site well clusters..  The Phase I Site 

Characterization results may warrant additional data acquisition from the leachate collection system to aid in future 

evaluation of effects of pumping on groundwater movement locally.  The individual leachate wells may also be sampled 

for chemical analyses based upon the results of the Phase I RI characterization. 

 

5.4.17 SURVEYING AND MAPPING OF THE INVESTIGATION AREAS 
A Site-wide monitoring well survey will be performed after new wells are installed and repairs are completed on 

existing wells.  The OU-3 Respondents will develop relevant maps of the area that include topographic information and 

physical features on and near the Site.  Aerial photographs will be used along with information gathered during 

previous investigations to identify physical features of the investigation area.  Sample locations (wells, piezometers, 

sample points, etc.) will be surveyed by a State of Missouri licensed land surveyor and the geospatial information will 

be summarized and provided to the EPA in specified/acceptable formats. 

 

5.4.18 INVESTIGATION DERIVED WASTE 
In the process of collecting environmental samples, the sampling team will generate different types of potentially 

contaminated IDW that include the following: 

 Used personal protective equipment (PPE) 

 Disposable sampling equipment 

 Decontamination fluids 

 Soil cuttings from soil  

 Purged groundwater and excess groundwater collected for sample container filling  

 

The EPA's National Contingency Plan (NCP) requires that management of IDW generated during sampling comply 

with all applicable or relevant and appropriate requirements (ARARs) to the extent practicable.  The sampling plan will 
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follow the Office of Emergency and Remedial Response (OERR) Directive 9345.3-02 (May 1991), which provides the 

guidance for the management of IDW.  In addition, other legal and practical considerations that may affect the handling 

of IDW will be considered. 

 Used PPE and disposable equipment will be double bagged and placed in a municipal refuse dumpster.  These 

wastes are not considered hazardous and can be sent to a municipal landfill.  Any PPE and disposable equipment 

that is to be disposed of which can still be reused will be rendered inoperable before disposal in the refuse 

dumpster.  Any PPE generated within OU-1 Areas 1 and 2 will be managed per site protocols.   

 Decontamination fluids that will be generated in the sampling event will consist of distilled water, residual 

contaminants, and water with non-phosphate detergent.  The volume and concentration of the decontamination 

fluid will be containerized and either stored on-site within a temporary tank pending analytical data, or transferred 

to the on-site leachate water treatment system 

 Soil cuttings generated during the subsurface sampling will be characterized and disposed of in an appropriate 

manner. 

 Purged groundwater will be containerized and either stored on-site within a temporary tank pending analytical data 

or transferred to the on-site leachate water treatment systems leachate  

 

5.5 FATE AND TRANSPORT 
Groundwater fate and transport modeling will be conducted at the appropriate time during this phased investigation.  

An example process flow diagram of the modeling approach is included as Figure 5-7.  Additional spatial and temporal 

geologic, hydrogeologic, geochemical, and analytical data will be collected as discussed to support a fate and transport 

evaluation during the Phase I Site characterization.  Geologic data important for fate and transport evaluations include 

grain size, total organic carbon, cation exchange capacity, bulk density, and mineralogy.  Hydrogeologic data important 

for fate and transport evaluations include aquifer properties, groundwater elevations, surface water elevations, and 

hydraulic gradients.  Geochemical data important for fate and transport evaluations include pH, DO, ORP, and 

temperature.  Analytical data include COC distribution and phase associations.  Existing and new data will be used to 

update and refine the CSM the investigation progresses.  The database will be updated, and the data will be 

incorporated into maps and cross sections, potentiometric surface contours, geochemical diagrams, and COC 

distribution figures.   

 

The common geochemical redox conditions and species and reactive minerals associated with landfills can affect 

radionuclide transport via exchange-adsorption/desorption and precipitation/co-precipitation or dissolution over time 
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scales on the order of seconds to months.  Radioactive decay occurs over much longer time scales.  Other radionuclides 

exhibit similar behavior.  Therefore, it is important that both of these mechanisms are characterized and understood. 

 

The nature and extent of impacts, surface water-groundwater interactions, and fate and transport will be used to support 

the BRA and define modeling objectives.  A mathematical groundwater modeling code will be selected based on the 

objectives.  Possible uses of models include hydraulic simulation and geochemical fate or reactive transport.  The 

mathematical groundwater model could be a simplified analytical solution or multi-dimensional numerical flow and 

transport model.  Where appropriate, these will be developed and calibrated to support the CSM, predict the nature and 

extent of impacts in the future, and understand potential future risk. 

 

5.6 VAPOR INTRUSION INVESTIGATION 
As part of the RI investigation, a preliminary investigation will be performed to determine the potential for contaminant 

vapors to emanate from impacted vadose zone material and/or the partitioning of COCs from groundwater beneath the 

Site and adjacent study area.  An assessment will be performed to determine the potential for completion of vapor 

intrusion pathways in on-Site or off-Site occupied structures.  A vapor intrusion pathway is considered complete when 

the following conditions are met: 

 A subsurface source of vapor-forming chemicals is present underneath or near the buildings; 

 Vapors form and have a route along which to migrate toward the building; 

 The buildings are susceptible to soil gas entry, which means openings exist for the vapors to enter the building and 

driving forces exist to draw the vapors from the subsurface through the openings of the buildings; 

 One or more vapor-forming chemicals, comprising the subsurface vapor sources, is present in the indoor 

environment; and 

 The buildings are occupied by one or more individuals when the vapor forming chemicals are present indoors. 

 

Once review of historical vapor intrusion activities has been performed, Trihydro will determine the path forward for 

future activities that may include, but are not limited to, passive soil gas vapor sampling, installation of soil gas vapor 

wells, soil gas vapor sampling, sub-slab vapor sampling, indoor air quality sampling, and installation of mitigation 

systems.  During future characterization activities, a separate Work Plan will be submitted for the vapor intrusion 

investigation.   
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5.7 ENGINEERING AND INSTITUTIONAL CONTROLS 
As characterization proceeds, existing mechanisms, engineering controls, and other existing legal instruments will be 

reviewed to ensure appropriate actions are implemented in accordance with federal, state, and local regulatory 

requirements that mitigate human health exposures.  The engineering/institutional controls will be determined based 

upon results of the initial investigation results where potential exposures exceed risk-based cleanup objectives. 

 

5.8 HEALTH AND SAFETY PLAN 
A HASP, which includes a RSP for work conducted within the boundaries of OU-1 Areas 1 and 2, is included as 

Volume 3.  The HASP provides a summary of personnel responsibilities, protective equipment, health and safety 

procedures and protocols, decontamination procedures, personnel training, and type and extent of medical surveillance.  

The plan identifies problems or hazards that may be encountered during performance of the RI and how these are to be 

addressed.  Additionally, procedures for protecting third parties, such as Site visitors, vehicular or pedestrian near 

sampling crews, and for the surrounding community, in general, is also described in the HASP. 
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6.0 DATA MANAGEMENT AND EVALUATION 
 

The RI/FS will generate and compile an extensive amount of information requiring proper documentation and 

management to support risk assessment and remedy selection decisions.  Data management procedures will be followed 

to ensure the quality, validity, and security of the data as detailed in the following sections regarding recordkeeping and 

the project database.  Additional details and SOPs are included in the SAP.  Proper chain-of-custody procedures will be 

followed, and sample locations/depths will be geospatially rendered and properly identified on maps and supporting 

tables and figures.  Data will also be evaluated and compiled in to text, tables, figures, and 3-D visualizations to help 

assist with evaluations and to identify any remaining data gaps.  Data management and evaluation are discussed further 

below. 

 

6.1 DATA MANAGEMENT 
An inclusive data management system, Project Direct (proprietary to Trihydro), is already being utilized to manage 

existing data.  The data management system can track and organize the project data sets including:  field log data, 

boring log data, field scans, GPS/survey data, sample management and tracking procedures, document control 

procedures, laboratory data, field measurements, and other relevant items to ensure that the data collected during the 

investigation are of adequate quality and quantity to support the investigation, the risk assessment, and remedial 

alternatives.  Data can be exported directly from Project Direct as needed to accommodate various output formats. 

 

6.1.1 DATA VALIDATION 
Collected data will be reviewed and validated at the appropriate quality control (QC) level(s) to determine whether it is 

adequate for its intended use.  Task management objectives and QC procedures and related findings will be provided, 

consistent with the project planning documents (e.g., FSP and QAPP).  Information from this task will be incorporated 

into the RI and FS reports, appendices, and other related project deliverables, as appropriate. 

 

6.1.2 PROJECT DATABASE 
The project database will be provided for EPA review and routinely updated as new reviewed and validated data 

becomes available.  The EPA will be notified in writing whenever new data has been uploaded to the Site-wide OU-3 

database.  In general, the OU-3 database will include groundwater data and supporting information related to the Site 

including, but not be limited to:  well construction details, well completion information, geospatial/survey information, 

geochemistry data, field data, laboratory results and field parameters, fluid levels, laboratory qualifiers, additional 

qualifiers, and summary information relevant to OU-3.  Uploading sampling, monitoring, and spatial data to the EPA-
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accessible Site-wide OU-3 database in the appropriate formats will be considered a submittal once EPA is notified of 

its availability.   

 

6.1.3 SPATIAL DATA 
Sampling and monitoring data will be submitted in an appropriate Electronic Data Deliverable (EDD) format.  Spatial 

data including spatially-referenced data and geospatial data will be submitted:  in the ESRI File Geodatabase format; 

and (b) as un-projected geographic coordinates in decimal degree format using North American Datum 1983 (NAD83).  

Spatial data will be accompanied by metadata, and such metadata will be compliant with the Federal Geographic Data 

Committee (FGDC), Content Standard for Digital Geospatial Metadata and its EPA profile, the EPA Geospatial 

Metadata Technical Specification.  An add-on metadata editor for ESRI software, the EPA Metadata Editor (EME), 

will be used as needed.  Each file will include an attribute name for each site unit or sub-unit submitted.  Spatial data 

that will be submitted related to this work does not and is not intended to define the boundaries of the Site. 

 

6.1.4 FIELD RECORD KEEPING 
Field logbooks and field datasheets will provide the means of recording the data collection activities.  All field 

logbooks and field datasheets will be scanned to create PDF files for electronic archiving with the central project file.  

A SOP for field recordkeeping is provided in the FSP. 

 

6.1.4.1 FIELD LOGBOOKS 

Field logbooks will be used to document field observations and activities.  The field notes will be clear, with sufficient 

detail so that events can be reconstructed later if necessary.  Field logbooks will document any deviations from the 

RI/FS WP and/or FSP, as well as the reason for the changes.  Requirements for logbook entries are detailed in the FSP.   

 

6.1.4.2 FIELD DATASHEETS 

Field datasheets/forms will be utilized when appropriate to achieve efficient and standardized recording of field 

measurements and observations.  The type of field data sheet and the information recorded on it may vary by activity.  

Information from the field datasheets will be entered into the database as needed.  A reference date and activity will be 

entered in the field logbook to refer to the field datasheets being generated.  The field datasheets will be scanned into a 

PDF and become a permanent record within the project file.  Details regarding field datasheets that may be used, and 

example field datasheets are included in the FSP.   
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6.2 DATA EVALUATION 
Data evaluation will be conducted once it is verified that the data are of acceptable accuracy and precision.  The 

investigation data will be reviewed and analyzed, and the results of the analyses will be presented to the EPA.  

Summaries of the data shall include:  (1) descriptions of the locations, quantities, and concentrations of specific 

chemicals at the study area; (2) a discussion of background conditions/levels for the study area; (3) descriptions of the 

number, locations and types of nearby populations and activities; and (4) evaluations of the potential transport 

mechanism and the expected fate of the contaminant in the environment (modeling).  Laboratory and independent data 

evaluation and validation processes will be performed and properly documented in accordance with the approved 

QAPP. 

 

6.2.1 GEOLOGIC DATABASE AND GROUNDWATER MODELING 
A geologic database incorporating available and relevant data is currently under development and near completion.  

The database will be used to support the groundwater modeling efforts including the modeling work plan and report.  

An objective for the modeling work plan will be to develop an appropriate and representative groundwater model that 

properly simulates the groundwater flow and contaminant migration within the alluvial aquifer, interaction between it 

and the bedrock aquifer, and evaluates the influence and effects of the landfill leachate collection system on 

groundwater flow. 

 

The preliminary modeling work plan will identify the proposed groundwater modeling software, the general 

hydrogeologic framework, the anticipated hydrologic budget and stresses, and the geochemical framework anticipated 

to be incorporated into the model.  Components of the modeling plan will include model discretization and boundary 

conditions, hydrogeology and hydraulic properties, important groundwater sources and sinks, and a description of the 

future scenarios to be evaluated using the model.  The modeling work plan will also include a discussion of the 

anticipated calibration goals, uncertainty analyses, and model archival.   

 

6.2.2 DATA EVALUATION METHODS IDENTIFIED DURING SCOPING  
Applicable data will be reviewed and compared to:  MCLs, ARARs, GWPS, and/or health-based standards; values 

indicative of assessment monitoring performance standards for natural attenuation/geochemical parameters; and/or the 

background levels and concentrations of COCs.  Additionally, laboratory testing, contaminant modeling, and other 

relevant sources of Site-specific or Site-related data will be evaluated to develop a more in-depth understanding of the 

landfill’s reducing conditions.  Furthermore, the evaluation of the Site conditions will specify how these conditions 

may affect RIM located in Area 1 and Area 2, landfill waste in general, and naturally occurring materials located in the 

bedrock and alluvial deposits beneath the Site. 
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6.2.3 PRELIMINARY DETERMINATION OF TASKS TO BE CONDUCTED AFTER SITE 
CHARACTERIZATION 

Tasks will be conducted during and after Site characterization to refine the CSM.  Data will be evaluated and compiled 

into text, tables, figures, and 3-D visualizations to help identify and address data gaps, refine the current understanding 

of the hydrogeologic system, calculate a water balance for the hydrogeologic system, evaluate background groundwater 

quality, determine the extent of groundwater impacts, provide predictive tools/models to evaluate potential future 

impacts, and identify potential remedies as needed.  Fate and transport processes will be evaluated to develop a robust 

and current CSM.  Examples of potential figures and diagrams used to convey information include but are not limited 

to:  potentiometric surface figures, hydrogeologic cross-sections, isopach diagrams, Stiff diagrams, Piper diagrams, 

modified Stiff diagrams, and 3-D Site visualizations.  Data will be updated and evaluated iteratively to refine the CSM 

and database as new information becomes available. 
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7.0 BASELINE RISK ASSESSMENT AND RI REPORT 
 

Results of Site characterization and CSM development will be used to determine if Site-related constituents have 

migrated in groundwater beyond Site boundaries at concentrations above risk-based screening levels/MCLs or ACLs to 

evaluate human health and environmental risks posed by groundwater at and near the Site.  Potential exposure of 

receptors in comparison to background groundwater conditions will be incorporated into the BRA.  The BRA will be 

comprised of the Human Health Risk Assessment (HHRA) and the Ecological Risk Assessment (ERA).  Information 

from this task will be incorporated into the RI/FS Report(s) and applicable appendices.  

 

7.1 BASELINE RISK ASSESSMENT 
A BRA will be conducted to assess the potential human health and environmental risks posed by groundwater at and 

near the Site in the absence of any remedial action.  This effort will involve four components:  data collection and 

evaluation, exposure assessment, toxicity assessment, and risk characterization.  These components are briefly 

summarized as follows. 

 

7.1.1 DATA COLLECTION AND EVALUATION  
Site data will be analyzed relevant to the human health evaluation.  Substances present at the Site that are the focus of 

the risk assessment process will be identified.  COCs will be selected based on intrinsic toxicological properties 

because they are present at the Site and because they are currently in, or potentially may migrate into critical exposure 

pathways (e.g., drinking water and surface water).  Previous studies and investigations conducted for the Site will be 

used in conjunction with data from the OU-3 investigation to determine the specific COCs in groundwater. 

 

7.1.2 EXPOSURE ASSESSMENT 
The magnitude of actual and/or potential human exposures, the frequency and duration of these exposures, and the 

pathways by which humans are potentially exposed will be estimated.  The existing and predicted nature and extent of 

impacts will be evaluated.  This will be compared to potential exposure pathways identified during the OU-3 well 

inventory and RI/FS process. 

 

7.1.3 TOXICITY ASSESSMENT 
A toxicity assessment of those chemicals found to be of concern for the Site will be conducted.  The toxicity assessment 

component of the BRA will consider:  (1) the types of adverse health effects associated with chemical exposures; (2) 
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the relationship between magnitude of exposure and adverse effects; and (3) related uncertainties such as the weight of 

evidence of a particular chemical’s carcinogenicity in humans. 

 

7.1.4 RISK CHARACTERIZATION 
Outputs of the exposure and toxicity assessments will be summarized and combined to characterize baseline risk, both 

in quantitative expressions and qualitative statements.  During risk characterization, chemical-specific toxicity 

information will be compared against both measured contaminant exposure levels and those levels predicted through 

appropriate modeling to determine whether current or future levels at and/or near the Site are of potential concern.  

Further, the BRA shall be separated into two components:  (1) HHRA; and (2) ERA. 

 

7.1.5 HUMAN HEALTH RISK ASSESSMENT 
The HHRA shall address the following: 

 Hazard identification; 

 Dose-response assessment; 

 Exposure assessment; 

 Risk characterization; and 

 Limitations/uncertainties. 

 

7.1.6 ECOLOGICAL RISK ASSESSMENT 
The ERA shall address the following: 

 Definition of objectives; 

 Characterization of Site and potential receptors; 

 Selection of chemicals, species and end points for risk evaluation; 

 Exposure assessment; 

 Toxicity assessment; 

 Risk characterization; and 

 Limitations/uncertainties. 
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The BRA will be submitted to the EPA as part of the RI Report.  Additionally, the methods used to evaluate risks in this 

assessment will be consistent with current EPA guidelines for HHRA at Superfund sites. 

 

7.2 RI REPORT 
The RI Report will summarize the findings of the RI process and provide information to assess risks to human health 

and the environment and, as warranted, support the development, evaluation, and selection of appropriate response 

alternatives.  This task will be completed once sufficient data has been collected and fully evaluated and the CSM has 

been updated.  The task includes all draft and final reports.  The RI Report at a minimum will include the following 

sections. 

 

7.2.1 INTRODUCTION AND SITE BACKGROUND 
The RI Report will include an introduction and Site background section that presents a brief description of the Site, 

including the location, an overview of past and current operations, a summary of previous investigations, and a 

discussion of activities occurring adjacent to the Site.  A summary of pertinent information, that will expand upon 

Section 2 of this Work Plan, as needed, will be provided.   

 

7.2.2 STUDY AREA INVESTIGATION 
Phase I and additional Site characterization activities will be summarized in this section.  The field investigation and 

technical approach/rationale will be presented.  Surface features, contaminant sources, surface water, geological, soil and 

vadose zone, groundwater, and ecological investigations will be compiled, and the results of chemical and analytical 

analyses will be provided.   

 

7.2.3 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 
An updated CSM will be presented in this section of the RI Report.  Site characteristics will include geology, 

hydrogeology, geochemistry, meteorology, ecology, demographics, land use, and a reuse assessment. 

 

7.2.4 NATURE AND EXTENT OF CONTAMINATION 
The results of the Phase I and additional Site characterization will be presented in this section of the RI Report.  Both 

natural chemical components and contaminants of some, but not necessarily all, of the following media will be 

discussed:  sources, soil and vadose zone, groundwater, surface water, and air.  Contaminant distribution and trends, 

and background groundwater quality will be included. 
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7.2.5 CONTAMINANT FATE AND TRANSPORT 
Potential routes of migration, contaminant persistence, and contaminant migration will be reported in this section of the 

RI Report.  If applicable, the estimated persistence of the COCs in the study area environment and physical, chemical, 

and/or biological factors of importance for the media of interest will be reviewed; factors affecting contaminant 

migration for the affected media of importance will be reviewed; and modeling methods and results will be discussed. 

 

7.2.6 BASELINE RISK ASSESSMENT 
Results of the BRA, including the HHRA and ERA, will be included in this section of the RI Report.   

 

7.2.7 SUMMARY AND CONCLUSIONS 
A summary of the nature and extent of contamination, fate and transport and risk assessment will be presented in this 

section of the RI Report.  Conclusions will include data limitations and recommendations for future investigations as 

well as recommended remedial action objectives or the need for a FS.  
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8.0 FEASIBILITY STUDY 
 

An FS may be conducted based upon the findings of the RI, once the investigation is agreed to be complete.  This work 

element includes the preparation and presentation of findings for potential remedial alternatives that have been screened 

and evaluated.  If required, the FS will be completed using SMART remedial objectives.  The FS Report for OU-3 shall 

include, but is not limited to, a discussion of the following: 

 

8.1 INTRODUCTION AND BACKGROUND INFORMATION 
This section will present the purpose and organization of the report and summarize the background information 

presented in the RI Report.  Feasibility Study Objectives will also be presented. 

 

8.2 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 
This section will present the remedial action objectives for each medium of interest (e.g., groundwater, surface water, 

etc.).  For each medium, the contaminants of interest, the allowable exposure based on risk assessment (including 

ARARs), and the development of remediation goals will be discussed.  General response actions will be presented and 

for each medium of interest, and an estimation of areas or volumes will be described to which treatment, containment, 

or exposure technologies may be applied.  For each medium of interest, an identification and screening of technologies 

will be discussed, and an evaluation will be performed for a selection of technologies. 

 

8.3 DEVELOPMENT AND SCREENING OF ALTERNATIVES 
This section will describe the rationale for the combination of technologies/media into alternatives.  The screening of 

alternatives will present each option, provide a description, and discuss the evaluation.   

 

8.4 DETAILED ANALYSIS OF ALTERNATIVES 
Individual analysis of alternatives will be presented in this section, including, but not limited to, the presentation of the 

alternative, a description, and an assessment of the alternative.  A comparative analysis will be presented for all of the 

alternatives, including institutional controls and screenings.  This will include a summary and conclusions. 
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9.0 RI/FS REPORTING 
 

The following sections summarize the deliverables that will document the results of the OU-3 RI/FS at the Site.  

Additional submittals may be added to those detailed below based upon the scoping process that will continue 

throughout the project.  Deliverables listed below, as well as any additional deliverables required during the course of 

the project, will be initially submitted to the EPA as draft documents.  Following receipt of EPA comments, the 

documents will be revised as needed and submitted in final form for approval by EPA.  A summary of the submittals, 

including a schedule for each submittal, is provided in Section 10.3. 

 

9.1 WELL INVENTORY SUMMARY REPORT 
The Well Inventory Summary Report will provide a narrative summary of each well’s current condition.  The summary 

will include survey and GPS coordinates, construction details on the existing Site wells, and recommendations/reports 

of performed or proposed redevelopment, repair, replacement, or abandonment of existing wells to support the OU-3 

RI.  The report will also include a review of previous/historic data sets associated with the existing wells in accordance 

with the QAPP to determine if data quality issues may be present for any of the existing monitoring wells and evaluate 

the adequacy and usability of data from Site-associated former/abandoned wells.  Following the EPA review and 

approval of this report, the unsuitable, damaged or inoperative wells will be repaired, replaced, and/or abandoned per 

applicable state requirements.  Recommendations will be provided to address identified data gaps at the 

former/abandoned well locations, if they exist. 

 

9.2 ANNUAL HYDROGEOLOGIC INVESTIGATION AND GROUNDWATER 
CHARACTERIZATION REPORT 

An Annual Hydrogeologic Investigation and Groundwater Characterization Report will be submitted on March 1 of 

each calendar year to summarize the prior year’s results of the hydrogeologic investigation and groundwater 

characterization activities necessary to support the CSM, groundwater model, and other remedial investigation tasks at 

and near the Site.  Development of groundwater recharge/flow and evaluation of natural attenuation processes will be 

performed in accordance with approved planning documents.  Results from the sampling program will provide a 

detailed estimate of the horizontal and vertical distribution of contaminants, the mobility of contaminants, estimates of 

attenuation rates from well transects, and prediction of long-term disposition of contaminants.  This will include the 

collection of sufficient data in and near the Site to produce a statistically valid background range and a statistically valid 

baseline range of contaminant concentrations and geochemistry parameters.  This effort may provide a means to 

potentially differentiate leachate-induced and/or landfill gas effects from background concentrations onsite and/or near 

the Site. 

DRAFT



 

 
 
9-2 201906_Draft-RIFS_WP_RPT.docx 

9.3 GROUNDWATER MODELING WORK PLAN 
The Groundwater Modeling Work Plan will establish the base parameters for a groundwater modeling plan that 

incorporates relevant Site data contained within the OU-3 geologic/hydrogeologic database and identifies existing data 

gaps.  A groundwater modeling plan will be based on the CSM that incorporates existing data and Site information to 

support a groundwater model.  The database and modeling plan will provide the basis for filling data gaps, the 

development of a groundwater flow model with simulation of the alluvial and bedrock aquifers, and effects of the 

leachate collection system on groundwater flow.   

 

The modeling plan will include the modeling software to be used, the conceptual model of the flow system and how it 

will be represented in the modeling software to include:  the extent of the model area, model discretization (number of 

model layers, cell size, stress period lengths), model boundaries and boundary conditions (recharge, faults,  streams, 

springs, lakes, no flow, head dependent, etc.), model calibration (manual and/or parameter estimation, closure criteria, 

rules for comparison of simulated and measured head and flow targets), model stresses (historic and future pumping, 

recharge, river stage changes, lake stage changes, impervious surface changes, etc.), model aquifer and confining unit 

hydraulic properties, and predictive scenarios to be evaluated.  The plan, once finalized and approved as appropriate, 

will also detail how the model will be used to simulate contaminant transport, describe the methods of determining 

calibration and predictive uncertainty in the model, and model archival processes.  The groundwater model will be used 

to update the CSM and to evaluate current Site conditions, provide future prediction simulations on potential long-term 

groundwater impacts, and assist with the placement of additional monitoring wells for long-term understanding of 

groundwater. 

 

9.4 GROUNDWATER MODELING REPORT 
The Groundwater Modeling Report will document the groundwater modeling approach and outputs.  It will include the 

modeling software(s) used, the conceptual model of the flow system and how it was represented in the modeling 

software based on model extent, model discretization, model boundaries and boundary conditions, model calibration, 

model stresses, model aquifer and confining unit hydraulic properties, and predictive scenarios which were evaluated.  

The report will also detail how the model(s) was used to simulate contaminant transport, describe the methods of 

determining calibration and predictive uncertainty in the model, and model archival processes.  The report will provide 

an updated CSM, evaluate current Site conditions, provide future prediction simulations on potential long-term 

groundwater impacts, and assist with the placement of additional monitoring wells for long-term understanding of 

groundwater. 
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9.5 VAPOR INTRUSION INVESTIGATION REPORT 
The potential for contaminant vapors to emanate from impacted vadose zone material and/or the partitioning of 

contaminants of concern from groundwater located beneath the Site and adjacent study area will be investigated and 

results will be incorporated into a Vapor Intrusion Investigation Report.  This effort will assess the potential for 

completion of the vapor intrusion pathway in on-Site or off-Site occupied structures.  When determining potential off-

Site actions, this investigation will consider the results of the background data and take into consideration appropriate 

EPA guidance, data evaluation, and, if warranted by sampling results, installation of mitigation systems. 

 

9.6 BASELINE RISK ASSESSMENT WORK PLAN 
A Baseline Risk Assessment Work Plan (BRAWP) will be prepared following the completion of the Annual 

Hydrogeologic Investigation and Groundwater Characterization Reports, the Groundwater Modeling Report, and the 

Vapor Intrusion Investigation Report.  Data gaps relevant to the risk assessment that are identified following the review 

of the groundwater characterization, modeling and vapor intrusion investigation, if any, will be identified and discussed 

in the BRAWP.   

 

9.7 RI REPORT 
After completion of all phases of the RI, a comprehensive RI report will be prepared to present and evaluate the data 

for meeting all the stated RI objectives.  The RI report will include the Site background, investigation, Site 

characteristics, nature and extent of contamination, fate and transport evaluation, and the results of the BRA.  The RI 

Report will be prepared in accordance with the Work Plan and SOW. 

 

9.8 FEASIBILITY STUDY REPORT 
A FS Report will be prepared to document the process if a FS is deemed appropriate.  The FS Report will be consistent 

with the most recent EPA guidelines.  The FS Report will include detailed evaluation of alternatives as discussed in 

Section 8.0. 
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10.0 PROJECT MANAGEMENT PLAN 
 

A project management plan (PMP) was developed for use by the OU-3 RI/FS project team.  The PMP includes the 

work breakdown structure, personnel resources loading, project team roles and responsibilities, project communication, 

document distribution, subcontracted services, materials, and equipment; which will be implemented to assist the OU-3 

Respondents and EPA with the RI/FS process.  A proposed project schedule is also included in this section. 

 

10.1 PROJECT PERSONNEL 
OU-3 respondents designated Trihydro Corporation as the contractor for overall support of the RI/FS process.  A team 

of individuals and subcontractors will provide additional support and be involved in the collection, management, and 

evaluation of data.  Project team members will have designated responsibilities throughout the RI/FS process.  

Personnel with designated responsibilities are shown on Figure 10-1 and listed below: 

 Project Director 

 Project Manager 

 Assistant Project Manager 

 Trihydro Health and Safety Systems 

 Project Site Health and Safety Officer 

 Radiation Safety Officer 

 Certified Health Physicist 

 Radiological Control Supervisor 

 Field Team Leader 

 Field Team Members 

 Site Quality Control Officer 

 Laboratory Specific Project Management and Quality Assurance Officers 

 Quality Assurance Director 
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10.2 COORDINATION WITH EPA 
Community involvement activities in support of the EPA will be provided by the OU-3 Respondents, as necessary.  This 

communication program will be integrated closely with the remedial investigation activities to help ensure community 

understanding of the actions being taken and to obtain community input on the OU-3 RI/FS process.  The EPA will 

provide additional information and direction regarding this item as the OU-3 investigation progresses and will largely 

focus on communications with community members and other stakeholders as OU-3 related milestones and associated 

submittals/information become available.  This task may include conducting community interviews, preparing a 

community relations plan, preparing fact sheets, providing public meeting support, providing technical support for 

community relations, implementing community relations, managing tasks, and conducting quality control. 

 

10.3 PROJECT SCHEDULE 
The OU-3 Respondents will provide a field schedule in Microsoft Project format that details proposed investigative 

work such as new well installations, direct push sampling locations, and/or piezometer installations upon approval of 

the RI/FS Work Plan.  The schedule will be updated monthly during the project.  Details regarding planned sampling 

events and/or supplemental sampling events will be included with the FSP or included with other appropriate project 

documentation. 

 

The tentative project schedule is the following: 

 Deliver Draft RI/FS Work Plan to EPA for review:   June 6, 2019 

 EPA provides comments on Work Plan:    August 6, 2019 

 OU-3 Respondents reply to comments/submit revised Work Plan: September 6, 2019 

 EPA Work Plan approval:      September 20, 2019 

 Fieldwork mobilization Phase I Site Characterization   October 7, 2019 

 Well construction activities completed/begin monitoring  December 2019 

 1st Annual Hydrogeological/GW Characterization Report  March 1, 2020 

 Well Inventory Summary Report     March 1, 2020 

 Additional Site Characterization (as necessary)    October 2020 

 2nd Annual Hydrogeological/GW Characterization Report  March 1, 2021 

 Modeling Work Plan       March 1, 2021 
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 Baseline Risk Assessment Work Plan     December 2021 

 Groundwater Modeling Report     December 2021 

 RI Report and Baseline Risk Assessment    April 2022 
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TABLE 2-1. SITE HISTORY SUMMARY
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Year(s) Investigation Conducted for: Description

1973 West Lake Landfill Four wells at unknown locations were sampled for five sampling rounds; samples were analyzed for general inorganic 
parameters, metals, and phenol.

1976 West Lake Quarry Three wells along the western property boundary were sampled in one sampling round; samples were analyzed for general 
inorganic parameters, metals, and phenol.

1976-1984 West Lake Quarry
Wells around the perimeter of the inactive landfill on the western portion of the site, and after 1981 near the leachate retention 
pond, were sampled intermittently. Samples were analyzed for a varying list of parameters which included general inorganic 
parameters, ions, metals, and radionuclides.

1979-1982 Missouri Department of Natural
Resources

Wells around the perimeter of the inactive landfill and the perimeter of the site, as well as site surface water bodies and off-site 
private wells, were sample intermittently. The samples were analyzed for a varying list of general inorganic parameters, ions, 
metals, and radionuclides.

1982 Nuclear Regulatory Commission The Radiological Survey of the West Lake Landfill, St, Louis County, Missouri identified two areas of radiological contamination 
on-site, and concluded that there is no indication of off-site migration of the contaminants.

1983 College of Engineering,
University of Missouri-Columbia

The Engineering Evaluation of Options for Disposition of Radioactively Contaminated Residues Presently in the West Lake 
Landfill, St. Louis County, Missouri, Draft identified radiological contamination and concluded that radon gas release from the site 
would increase.

1984 Nuclear Regulatory Commission The perimeter berm around the northern extent of the site was surveyed for radiological contamination and inspected for erosion. 
Migration of contamination and slope failure were observed on selected portions of the berm west of OU-2 Area 2.

1986 West Lake Landfill

Existing and new wells around the inactive landfill on the western portion of the site, and the leachate retention pond, were 
included in a thorough hydrogeologic investigation. The hydrogeologic characterization concluded that three levels of the alluvial 
aquifer (shallow, intermediate, and deep) were in complete communication, and that groundwater flow was generally towards the 
northwest. Groundwater samples were collected and analyzed for volatile organic compounds, acid-base neutral extractables, 
pesticides and polychlorinated biphenyls, phenol, cyanide, and metals. Concentrations of certain parameters exceeded 
applicable standards, but the distribution was erratic and generally could not be attributed specifically to site activities. 
Concentrations of parameters which exceeded standards were likely to be diluted below standards prior to exposure to any 
downgradient uses.

1986 Nuclear Regulatory Commission Eighteen groundwater monitoring wells were sampled and analyzed for radionuclides.

1989 and 1991 Environmental Protection
Agency

A review of historical aerial photographs, from 1941 through 1991, was conducted to identify areas of potential environmental 
concern. Solid waste and mine spoils areas were identified.

1989 to Present Laidlaw Waste Systems
Groundwater samples were collected from wells throughout the site on an intermittent basis, focusing specifically on wells around 
the active landfill area in recent years. Samples were analyzed for a variable list of parameters, including general inorganics, 
metals, radionuclides, volatile organic compounds, pesticides, herbicides, polychlorinated biphenyls, cyanide, and phenol.

1990-1991 Earth City Industrial Park An investigation of potential radiological impacts to neighboring properties was conducted in three phases. Radiological 
contamination reportedly originating from OU-1 Area 2 was identified in soils at two hot spots near the property boundary.

1991 Agency for Toxic Substances
and Disease Registry

A review of available information concluded that the site presented no apparent health hazard, although exposure could occur if 
groundwater contamination increased and migrated off-site.

1991 Laidlaw Waste Systems A subsurface soil gas survey conducted in the vicinity of MW-F2 identified BTEX and TPH impacts to subsurface soils in an area 
extending 150 feet north and 300 feet south of MW-F2.

1992 Laidlaw Waste Systems An environmental investigation for the development of a site Health and Safety Plan identified radon in the landfill gas collection 
system.

1992 Laidlaw Waste Systems The slope of the berm along the western portion of the inactive landfill was reworked to 3H:1V slope, recovered, and revegetated.

1993 Laidlaw Waste Systems A health impact assessment concluded that radiological contaminants from site sources were not a threat to site workers, the 
general public, or the environment.

1994 Laidlaw Waste Systems A health assessment analyzed chemical constituents of the landfill gas collection system and concluded that landfill gas 
composition was similar to EPA-reported averages, and that exposures to site workers were below analytical detection limits.

1994 OU-1 Respondent Group An overland gamma survey conducted in and in the immediate vicinity of OU-1 identified radiologically-contaminated hot spots 
both inside and outside of OU-1 boundaries, and recommended alteration of those boundaries.

1996 Laidlaw Waste Systems A hydrogeology study of the West Lake Landfill site and proposed sampling locations for groundwater, leachate, surface water 
and sediments.

1996 West Lake Respondent Group A study of the installation of groundwater monitoring wells, collection of groundwater samples, groundwater elevation monitoring, 
and aquifer testing in and adjacent to Radiological Areas 1 and 2 at the West Lake Landfill.
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TABLE 2-1. SITE HISTORY SUMMARY
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Year(s) Investigation Conducted for: Description

1997 West Lake OU-1 Respondents Group

A summary to present the various site characterization activities for use in completing the RI, BRA and FS for OU-1.  
Summarized investigative activities that have taken place, description and display of the data documenting the location and 
characteristics of subsurface and surface features, description and display of the data documenting contamination at the Site 
including the affected media, location, types, physical state, contaminant concentrations and quantities, and documentation of the 
location, dimensions, physical condition, and varying concentration of each contaminant throughout each source and the extent 
of contaminant migration through each of the affected media.

1997 Allied Waste Industries, Inc.

Results of site characterization activities conducted as par of the West Lake Landfill OU-2 RI/FS.  A review of investigative 
activities that have taken place, a description of data collected to document the location and characteristics of surface and 
subsurface features and contamination including affected media, location, types, physical state, concentration of the 
contamination, and quantity, and the location, dimensions, physical condition and varying concentrations of each contaminant 
throughout each source and the extent of contaminant migration through each of the affected media.

2000 West Lake OU-1 Respondents Group
Presents the results of the various site cauterization activities for OU-1 at the West Lake Landfill.  The report summarizes the 
results of field activities conducted to characterize the conditions at the Site, the sources of contaminants, the nature and extent 
of contaminants and associated impacts, and the fate and transport of the contaminants.

2005 Allied Waste Industries, Inc.

Present the results of the various site characterization activities for OU-2 at the West Lake Landfill and summarize the results of 
the activities being conducted to characterize site physical and biological characteristics, sources of contamination, site 
hydrogeologic conditions, quality of groundwater, surface water and sediments, and prepare a conceptual site model that 
identifies contaminant migration pathways and potential receptors.  

2006 West Lake OU-1 Respondents Group Feasibility study for OU-1 at West Lake Landfill to develop an appropriate range of waste management options that ensure the 
protection of human health and the environment and to assess each alternative.

2008 West Lake OU-1 Respondents Group

ROD for OU-1 at West Lake Landfill.  Presents the selected remedy from the EPA, and accepted by the MDNR.  The major 
components are installation of a landfill cover, consolidation of radiologically contaminated surface soil from the Buffer 
Zone/Crossroad Property to the containment area, apply groundwater monitoring and protection standards, surface water runoff 
control, gas monitoring and control, institutional controls to prevent land and resource uses that are inconsistent with a closed 
sanitary landfill containing long-lived radionuclides, and long term surveillance and maintenance of the remedy.

2008 Allied Waste Industries, Inc.

ROD for OU-2 at West Lake Landfill.  Presents the selected remedy from the EPA, and accepted by the MDNR.  Major 
components for the Inactive Sanitary Landfill are install landfill cover, apply groundwater monitoring and protection standards, 
surface water runoff control, gas monitoring and control, institutional controls to prevent land uses, and long term surveillance 
and maintenance of the remedy.

2011 West Lake Landfill OU-1 Respondents

The SFS was performed to provide additional evaluation of a select group of potential remedial alternatives for OU-1 at the West 
Lake Landfill.  The EPA requested the SFS consisting of an engineering cost and analysis of the ROD selected remedy, and two 
remedial alternatives that would remove all material containing radionuclides at levels greater than those that would allow for 
unrestricted use of the radiologically contaminated areas in OU-1.

2015 USEPA, Region 7 Administrative report prepared by the USGS for the groundwater quality and potential origin of radium at the West Lake Landfill.  

2016 Bridgeton Landfill, LLC
Technical report regarding the West Lake Landfill's groundwater monitoring network that evaluates groundwater quality at 
monitoring wells that are located near the North and South Quarry, but are not currently sampled as part of the facility's detection 
or assessment monitoring programs and an evaluation of the facility's current groundwater monitoring well network.

2018 West Lake OU-1 Respondents Group

OU-1 ROD Amendment that provided an Amended Remedy based on a better understanding of the volume, concentration and 
location of RIM that may present an unacceptable risk, new information regarding the potential for RIM to leach under certain 
circumstances, concern that should a subsurface heating event occur, the heat could dry and desiccate a cap providing a 
conduit for increased release of radon from the subsurface and potentially for the leaching of RIM, and a determination that 
implementation of the 2008 ROD could not be accomplished without disturbance of both putrescible waste and RIM.

2018 West Lake OU-1 Respondents Group RI Addendum to update discussion of the Site conditions, nature and extent of radionuclide and chemical occurrences, and other 
evaluations presented in the original RI for OU-1.

2018 West Lake Landfill OU-1 Respondents

Final FS for OU-1 which incorporates four additional measures or performance standards from the EPA, which are:  the proposed 
landfill cover should meet UMTRCA guidance for a 1,000-year design period including additional thickness as necessary to 
prevent radiation emissions, air monitoring station for radioactive materials should be installed on-site and off-site, groundwater 
monitoring should be implemented at the waste management unit boundary and also at off-site locations, and flood control 
measures should meet or exceed design standards for a 500-year storm event under the assumption that the existing levee 
system is breached.

Notes:
BRA - Baseline Risk Assessment
BTEX - Benzene, Toluene, Ethylbenzene, and Xylene
EPA - Environmental Protection Agency
FS -  Feasibility Study
MDNR - Missouri Department of Natural Resources
MW - Monitoring Well 
OU - Inoperable Unit
RI - Remedial Investigation
ROD - Record of Decision
SFS -  Supplemental Feasibility Study
TPH - Total Petroleum Hydrocarbons
UMTRCA - Uranium Mill Tailings Radiation Control Act 
USGS - United States Geological Survey
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TABLE 2-2. DATA SUMMARY
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Date Ranges Groundwater 
Elevations

Analytical 
Data

Surface Water 
Elevations

St. Charles USGS 
River Gauge 
Elevations

Field 
Parameters Slug Tests Packer Tests

Borehole Logs and 
Well Construction 

Diagrams
Report ID Pertinent to Date Ranges

1979, Reitz & Jens Inc., Historic Fluid Levels 
1986, Burns & McDonnell, Hydrogeologic Investigation Report 
1989, NRC, Site Characterization and Remedial Action Concepts
1996, Golder, Physical Characterization Technical Memorandum 
1996, McLaren Hart, Groundwater Conditions Report West Lake Landfill (WLL) Areas 1 and 2
1997, EMSI, Site Characterization Summary Report OU-1
1997, Water Management Consultants, WLL OU-2 RI/FS Site Characterization Summary Report
2000, EMSI, OU-1 RI
2005, Herst & Associates, OU-2 RI
2006, EMSI, OU-1 FS
2008, OU-1 & OU-2 ROD
2011, EMSI, Supplemental FS
2015, USGS, Background Study
2016, Feezor Engineering, Groundwater Technical Report
2018, EMSI, OU-1 RI Addendum
2018, EMSI, OU-1 Final FS
2018, USGS St. Charles Stream Gauge Historical Records

Totals: 6,812 222,764 137 11,962 7,456 77 49 121

Notes:
EMSI - Engineering Management Support, Inc
FS -  Feasibility Study
NRC - Nuclear Regulatory Commission
OU - Inoperable Unit
RI - Remedial Investigation
USGS - United States Geological Survey
WLL - West Lake Landfill
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TABLE 3-1a. GENERALIZED STATIGRAPHIC COLUMN
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

System Series Group Symbol Formation Thickness (ft) Description Dominant Lithology Water-Bearing Character
Holocene Qal Alluvium 10-215 Sand, gravel, silt, and clay on floodplains of major rivers and smaller streams Sand, gravel, silt, and clay Some wells yield over 2,000 gpm.

Loess
Glacial Till

1-110
0-55

Silt
Pebbly clay and silt Not water yielding.

Qt Terrace Deposits Sand, gravel, and silt Sand, gravel, and silt

Tertiary Pliocene or Miocene Tg Grover Gravel High level deposits of gravel, sand, and clay Rounded, polished, light-brown chert 
pebbles

Missourian Pleasanton Pp Undivided 0-100 Shale and sandstone
Marmaton Pm Undivided 80 Intercalated shale, limestone, clay, and coal
Cherokee Pc Undivided 0-100 Cycles of sandstone, siltstone, shale, clay, and coal

Atokan Cheltenham Formation Unknown

Msg Ste. Genevieve Limestone 0-150 White, massive, coarsely crystaline, sandy, clastic limestone with oolitic beds and gray, black, or red chert.  Some fine grained calcaerous sandstones 
separated by argillaceous limestone present in the upper part of the formation.

Msl St. Louis Limestone 100-250 Dark-gray, finely crystalline to lithographic, thin- to medium-bedded to massive limestone with thin beds of bluish gray shale.  Also contains dolomite, 
cherty limestone, fossiliferous limestone, and evaporites.  Some beds are sandy and cross laminated

Ms Salem Formation 70-180 Fossiliferous calcarenite consisting of broken fossil fragments and small fossils set in a matrix that ranges from micrite to sparite with common banded 
overgrowths around fossils.  Also contains minor lithologies including fine-grained limestone, sandstone, chert, and evaporites.

Mw Warsaw Formation 60-100 Dark, fissile shale and intercalated argillaceous and silty dolomite or dolomitic limestone in upper half; shaly to argillaceous, cherty, very fossiliferous, 
finely crystalline, dolomitic limestone in the lower half.  Contains abundance of corkscrew byrozoan Archimedes .

Shales and silty dolomite in upper half,  
dolomitic limestone in lower half

Mkbf Keokuk and Burlington Limestones 175-200

Keokuk Limestone - Medium crystalline limestone and lesser finely and coarsely crystalline limestone with common crinoidal fossil horizons and light-
gray, nodular chert.  Keokuk contains greater heterogeneity of fossils with more abundant bryozoans, corals, and brachiopods.

Burlington Limestone - Light-colored, medium to coarsely crystalline limestone with abundant large crinoid stems.  Medium to thick beds are 
commonly cross stratified and occasionally glauconitic.  Erratic occurrence of 1-10 ft chert zones separated by 30-50 ft of chert free zones. 

Cherty limestone

Mkbf Fern Glen Formation 30-60 Red and green calcareous shale, shaly limestone, and a basal bed of massive, dolomitic limestone. Red limestone and shale

Kinderhookian Mc Chouteau Limestone 3-70 Gray, argillaceous limestone in irregular beds less than 1 ft thick that have wavy bedding planes and shale partings.  Beds are fossiliferous with 
crinoids dominant. Argillaceous limestone

Du Bushberg Sandstone
Du Glen Park Limestone
Du Grassy Creek Shale 0-50 Fissile, carbonaceous shale

Silurian Sou Undivided 0-200 Dolomite containing sparse fossils and oolitic limestone. Cherty limestone

Om Maquoketa Shale 0-150 Massive platy mudstone to fissile claystone or shale with basal argillaceous dolomite and calcareous mudstone.  Thin layers in lowermost beds 
contain small phosphatic grains and microscopic fossils. Silty, calcareous or dolomititc shale Probably constitutes an confining influence of 

water movement

- Cape Limestone 0-5 Argillaceous limestone Yields small to moderate quantities of water to 
wells ranging between 3 to 50 gpm.

Ok Kimmswick Formation 60-120 Coarsely crystalline, light-colored, medium-bedded to massive fossiliferous limestone. Receptaculites  is an index fossil Massive limestone

Od Decorah Formation 30-60

Guttenberg Limestone - light-gray, thick-bedded, sublithographic limestone and intercalated red to reddish-brown shale.
Kings Lake Limestone - thinly bedded, silty and dolomitic, fossiliferous, finely crystalline to coquinoidal limestone with shale partings.

Spechts Ferry Formation - green to brown shale and minor calcarenite, argillaceous limestone, and limestone over massive bed of fine-grained, 
slightly argillaceous limestone with basal shale.

Shale with interbedded limestone Probably acts as a confining bed locally.

Op Plattin Formation 80-300 Gray mudstone interbedded with thin, laminated to cross-laminated grainstone Finely crystalline limestone
- Rock Levee Formation 0-93 Dolomite and limestone, some shale

Oj Joachim Dolomite 60-160

Consists of five members: Metz, Matson, Defiance, Boles, and Augusta.
Metz Member - Yellow-brown, laminated, shaly dolomite with algal stromatolies, mud cracks, scour surfaces, and birdseye structures.

Matson Member - Dense, dark-brown, fetid, algal dolomite.
Defiance Member - Silty, shaly dolomite

Boles Member - Silty, shaly dolomite containing seven discontinuous layers of white to black chert
Augusta Member - Alternating layers of shale, siltstone, and dolomitic sandstone.

Primarily argillaceous dolomite

Osp St. Peter Sandstone 60-165 Well-sorted, medium- to fine-grained quartzose sandstone and orthoquartzite with rounded spherical grains
- Everton Formation 0-130

Opow Powell Dolomite 30-150 Medium to finely crystalline dolomite containing thin beds of green shale and fine-grained sandstone.
Oc Cotter Dolomite 180-330 Brown to gray, medium to finely crystalline dolomite containing localized thin beds of green shale and sandstone and highly variable chert content.
Ojc Jefferson City Dolomite 140-275 Brown, medium to finely crystalline dolomite and agrillaceous dolomite and localized lenses of orthoquartzite, conglomerate, and shale.
Or Roubidoux Formation 110-170 Interbedded sandstone, sandy dolomite, chert, sandy chert, and cherty dolomite

Og Gasconade Dolomite Gunter 
Sandstone Member 230-290

Thin- to medium-beded, medium to finely crystalline dolomite with varying amounts of chert and minor sandstone lenses.
Gunter Sandstone Member - 25 to 30 feet of medium-grained quartzose sandstone and sandy dolomite.

OꞒe Eminence Dolomite 110-285 Sandy, fine- to medium-grained dolomitized oolitic to coquinoidal calcarenite.
Ꞓp Potosi Dolomite 100-550 Slightly argillaceous, medium to finely crystalline dolomite.
Ꞓdd Derby-Doerun Dolomite 120-155 Dense, medium to finely crystalline dolomite over irregularly bedded, shaly to silty, glauconitic dolomititzed cacarenite.
Ꞓd Davis Formation 30-240 Repeating sequences of shale, siltstone, and silty dolomite or limestone.

Precambrian Yi Igneous Crystalline Basement Gabbro, norite, and diorite intruded by granitic dikes and leucogranite. Igneous and metamorphic rocks Does not yield water to wells in this area

Notes:
Highlighted formations are regional aquifers
Descriptions and Thickness adapted from Harrison 1997
Dominant Lithology and Water-Bearing Character from Miller et al. 1974
ft - feet
gpm - gallons per minute

Yields moderate to large quantities to wells 
ranging between 10 to 400 gpm.

Limestone, sandstone, calcareous siltstone, and hard fissile, carbonaceous shale.  Uppermost beds are non-calcareous friable sandstone or very 
sandy limestone.  Lower beds are massive well-indurated, very fossiliferous, crystalline limestone and fine-grained, poorly indurated, cherty, 

moderately fossiliferous sandy limestone.

Elvins

Yields small to moderate quantities of water to 
wells ranging between 5 to 50 gpm.  Higher yields 

are reported locally.

Yields moderate quantities of water to wells 
ranging between 10 to 140 gpm.

Yields small to large quantities of water to wells 
ranging between 10 to 300 gm.  Upper part of 

aquifer group yields only small amounts of water 
to wells.

Cherty dolomites, siltstones, sandstone, 
and shale

0-60 Limestone and sandstone

Silty sandstone, cherty limestone 
grading upward into quartzose 

Sandy and cherty dolomites and 
sandstone

Sulphur 
Springs

Pleistocene

UpperCambrian

Quaternary

DesmoinesianPennsylvanian

Meramecian

Osagean

Mississippian

Upper

Ordovician

Cincinnation

Champlainian

Canadian

Devonian

Generally yields very small quantities of water to 
wells between 0 to 10 gpm.

Shales, siltstones, "dirty" sandstones, 
coal beds, and thin limestone beds.

Argillaceous to arenaceous limestone
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TABLE 3-1b. SITE-SPECIFIC STATIGRAPHIC COLUMN
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Era System Series Formation
Thickness 

(ft.) Dominant Lithology Regional Aquifer Unit

Alluvium Missouri River deposits consisting primarily of sand and gravel with minor silt interbeds.

Terrace Deposit Sand, gravel and silt deposited during fluvial events; minor lacustrine clay.

Pleistocene Loess Windblown silt, clayey silt and silty loam. Not Classified

St. Louis Limestone 100-250
Thin to medium-bedded limestone, containing minor dolomite, cherty limestone, 
fossiliferous limestone, and evaporite lithologies.  Thin beds of shale are present 

throughout the formation.

Salem 70-180
Fossiliferous calcarenite, characterized by a distinct chert zone near the top of the 

formation in the St. Louis area.  Numerous minor lithologies are present, including fine-
grained limestone, sandstone, chert, and evaporites.

Warsaw 60-100
Upper half of the formation is comprised of fissile shale and intercalated argillaceous and
silty dolomite or dolomitic limestone.  Lower half is composed of fossiliferous, dolomitic 

limestone that is shaly and argillaceous.

Osagean
Keokuk-Burlington 

Limestones 
(undivided)

175-200

Keokuk limestone is characterized by medium crystalline limestone with an abundance 
of fossils.  Nodular chert is common in the lowermost and uppermost thirds of the 

formation.

The Burlington limestone is similar limestone in composition to the Keokuk into which it 
grades.  Beds are medium to thick and commonly cross-stratified with some glauconite. 
Chert occurs erratically, in high concentrated zones 1-10 feet thick, separated by chert-

free zones 30-50 feet thick.

Note:
ft. - feet

Meramecian

Post-Maquoketa AquiferMississippianPaleozoic

Missouri River Alluvial Aquifer
10-215

Holocene
QuaternaryCenozoic

Unconformity
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TABLE 3-2. MONITORING WELL SURVEY AND CONSTRUCTION DATA
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Borehole ID

Env. 
Control 
Prefix

Env. Control 
Point 

Number
Hydro 
Zone

Monitoring 
Status Alias

 Install 
Date

Northing 
(ft)

Easting 
(ft)

MPE 
(ft msl)

GSE 
(ft msl) Survey Source

2012 Cap Ht. 
Above Grade  Borehole diameter (in)

D-3 D 3 AD I WL-105A 34912 1069177.97 836047 468.338 465.118 EMSI 2012 Survey 3.22 8.25
D-6 D 6 AD I WL-206 34912 1070235.1 834723.492 447.623 444.332 EMSI 2012 Survey 3.291 8.25
D-12 D 12 AD I WL-216A 34973 1069877.227 835110.755 479.736 477.157 EMSI 2012 Survey 2.579 8.25
D-13 D 13 AD I WL-224 34973 1070527.015 835776.5617 470.2467 467.7344 EMSI 2012 Survey 2.5123 8.25
D-14 D 14 LR X WL-109B 34973 1068988.873 836700.023 482.9692 480.7088 EMSI 2012 Survey 2.2604 8.25
D-81 D 81 AD I 30907 1067378.728 834638.553 450.654 448.074 EMSI 2012 Survey 2.58 5" (0 - 15 ft), 4 1/2" (15 - 61.5 ft)
D-83 D 83 AD I 30910 1070970.858 834807.7922 448.2116 444.8426 EMSI 2012 Survey 3.369 5" (0-15 ft) 4 1/2" (15-115.3 ft)
D-85 D 85 AD A 30895 1069667.265 836605.173 457.264 454.257 EMSI 2012 Survey 3.007 5" (0-10 ft) 4 1/2" (10-84.1 ft)
D-87 D 87 AD I 30895 1069252.38 835579.372 464.472 461.221 EMSI 2012 Survey 3.251 5" (0 - 30 ft) 4 1/2" (30-111.7 ft)
D-89 D 89 AI I 30921 1067010.97 835274.7 456.698 453.698 EMSI 2018 - Calculated n/a 5" (0-25 ft) 4 1/2" (25-49 ft)
D-90 D 90 AI X 31266 1066200.97 834474.7 450.198 445.598 EMSI 2018 - Calculated n/a 4", 3 7/8"

D-91 D 91 AI X 31260 1065260.97 833944.7 452.968 447.598 EMSI 2018 - Calculated n/a 4", 3 7/8"

D-92 D 92 AD X 31146 1069800.97 835264.7 474.968 475.098 EMSI 2018 - Calculated n/a 4" (0 - 40 ft), 3 7/8" (40 -143.6 ft)
D-93 D 93 AD I 31155 1069369.757 834443.556 450.839 448.283 EMSI 2012 Survey 2.556 6" (0-8 ft) 4 7/8" (8-119.2ft)
D-94 D 94 AD X 31138 1070685.97 835994.7 442.278 438.098 EMSI 2018 - Calculated n/a 3 7/8"
D-95 D 95 AD X 31138 1070861.545 836524.5192 452.688 449.598 Georeferenced/Calculated n/a 3 7/8"
F-1-D F 1 AD X 33086 1068649.65 836034.74 461.228 458.378 McLaren Hart 1996 n/a 8"
F-1-S F 1 AS X 33086 1068643.97 836040.05 460.948 458.698 McLaren Hart 1996 n/a 8"
F-2 F 2 AS X 33095 1067725.97 834591.7 449.698 447.498 EMSI 2018 n/a 8"
F-3 F 3 AS X 33086 1070530.77 835994.53 468.828 466.528 McLaren Hart 1996 n/a 8"
I-2 I 2 AI X Unknown 1069739.23 834386.88 446.008 442.798 McLaren Hart 1996 n/a 8.25
I-4 I 4 AI I WL-105B 34912 1069189.97 836064.6 465.74 462.951 EMSI 2012 Survey 2.789 8.25
I-7 I 7 AI U WL-207 Unknown 1070784.02 834474.57 446.568 444.098 McLaren Hart 1996 n/a 8.25
I-9 I 9 AI I WL-229 34943 1069358.403 834444.232 449.879 447.915 EMSI 2012 Survey 1.964 8.25
I-11 I 11 AI I WL-216C 34912 1069860.187 835099.736 480.108 477.582 EMSI 2012 Survey 2.526 8.25
I-50 I 50 AI X N-1 30590 1065231.29 834006.66 453.258 448.598 McLaren Hart 1996 n/a n/a
I-55 I 55 AI X 35 28667 1067827.97 834649.7 n/a 471.498 EMSI 2018 n/a 6"
I-56 I 56 AI X 34 28668 1068097.97 834661.7 n/a 474.698 EMSI 2018 n/a 6"
I-58 I 58 AI X 40 28669 1068914.97 834632.7 n/a 477.098 EMSI 2018 n/a 6"
I-59 I 59 AI X N-2 30590 1069372.97 834463.7 n/a 444.498 EMSI 2018 n/a n/a
I-62 I 62 AI I N-3 30590 1070979.147 834821.3336 446.1413 444.3429 EMSI 2012 Survey 1.7984 n/a
I-65 I 65 AI I N-4 30590 1070994.104 835507.9937 441.257 438.9301 EMSI 2012 Survey 2.3269 n/a
I-66 I 66 AI I N-5 30590 1070645.385 836025.9553 441.696 438.9587 EMSI 2012 Survey 2.7373 n/a
I-67 I 67 AI I N-6 30590 1070142.391 836418.549 441.683 439.341 EMSI 2012 Survey 2.342 n/a
I-68 I 68 AI A N-7 30590 1069612.97 836861.2 450.199 447.405 EMSI 2012 Survey 2.794 n/a
I-72 I 72 AI X 39 28642 1067930.97 835519.7 464.998 462.298 EMSI 2018 - Calculated n/a n/a
I-73 I 73 AI A 38 28642 1067735.843 835745.2921 461.0784 457.9765 EMSI 2012 Survey 3.1019 n/a

LR-100 LR 100 LR I 34976 1067334.448 835068.653 468.113 465.343 EMSI 2012 Survey 2.77 8 1/4"
LR-101 LR 101 LR X 34982 1068443.22 834893.11 NA NA Golder 1996 n/a n/a
LR-102 LR 102 LR X 34980 1068978.18 834962.83 513.118 511.598 Golder 1996 n/a 8 1/4"
LR-103 LR 103 LR I 34992 1068567.541 835392.1821 470.2369 466.8659 EMSI 2012 Survey 3.371 8 1/4"
LR-104 LR 104 LR I 34990 1068105.763 835808.4902 459.6505 457.7914 EMSI 2012 Survey 1.8591 8 1/4"
LR-105 LR 105 LR I 34975 1067750.35 834699.951 485.205 482.362 EMSI 2012 Survey 2.843 8 1/4"
MW-41 MW 41 X 28642 1069327.97 834551.7 n/a n/a EMSI 2018 n/a n/a
MW-101 MW 101 AS X 32964 1070871.45 834598.7 446.428 444.958 McLaren Hart 1996 n/a 8
MW-102 MW 102 AS X 32964 1070135.676 834707.412 447.833 445.66 EMSI 2012 Survey 2.173 8
MW-103 MW 103 AS I 32964 1068668.893 834508.8 438.915 437.065 EMSI 2012 Survey 1.85 8
MW-104 MW 104 AS I 32964 1067565.651 834513.706 440.812 437.809 EMSI 2012 Survey 3.003 8
MW-105 MW 105 AS X 4/12/1990 1067565.651 833405.95 439.768 442.068 McLaren Hart 1996* n/a 8
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TABLE 3-2. MONITORING WELL SURVEY AND CONSTRUCTION DATA
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Borehole ID
D-3
D-6
D-12
D-13
D-14
D-81
D-83
D-85
D-87
D-89
D-90

D-91

D-92
D-93
D-94
D-95
F-1-D
F-1-S
F-2
F-3
I-2
I-4
I-7
I-9
I-11
I-50
I-55
I-56
I-58
I-59
I-62
I-65
I-66
I-67
I-68
I-72
I-73

LR-100
LR-101
LR-102
LR-103
LR-104
LR-105
MW-41
MW-101
MW-102
MW-103
MW-104
MW-105

Pipe 
Size 
(in) Pipe Type Perforation detail Surface Casing

Total 
Pipe 

Length 
(ft)

Boring 
Depth 

(ft)

Bottom 
Elev 

(ft MSL)

Cap Ht. 
Above 
Grade 

(ft)

Solid 
Length1  

(ft)

Screen 
Length 

(ft)
Screen 
From

Screen 
To

Top Screen 
Elevation 

(msl)

Bottom 
Screen 

Elevation 
(msl)

Total Pipe Length 
(ft)

Construction 
Source

2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 109.62 106.5 357.798 3.12 96.5 10 96.5 106.5 370.298 360.298 109.62 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 109.7 106.5 334.998 3.2 96.5 10 96.5 106.5 347.498 337.498 109.7 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 146.21 143.7 330.798 2.51 133.7 10 133.7 143.7 343.298 333.298 146.21 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 135.7 133 334.998 2.7 123 10 123 133 344.998 334.998 135.7 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 61.77 58.5 425.098 3.27 53.5 5 53.5 58.5 430.598 425.598 61.77 As-built
2 PVC 0.01 inch machine slot n/a 61.5 385.898 3 48 15 45 60 402.398 387.398 60 RIA
2 PVC 0.01 inch machine slot n/a 115.3 328.698 3.2 80.2 20 77 97 366.998 346.998 97 RIA
2 PVC 0.01 inch machine slot n/a 84.1 372.648 3 65 20 62 82 390.698 370.698 82 RIA
2 PVC 0.01 inch machine slot n/a 111.7 347.898 3 94 20 91 111 368.598 348.598 111 RIA
2 PVC 0.01 inch machine slot n/a 49 404.698 3 36 15 33 48 420.698 405.698 48 RIA
2 PVC 0.01 inch machine slot n/a 47 398.598 n/a n/a n/a 37 47 408.598 398.598 47 RIA

2 Sch 50 PVC Riser, 
Sch 20 PVC Screen 200 slots n/a 45 402.598 5 40 10 35 45 412.598 402.598 45 RIA

2 PVC 0.01 inch machine slot n/a 143.6 331.498 -0.2 122.8 20 123 143 352.098 332.098 143 RIA
2 PVC 0.01 inch machine slot n/a 119.2 337.798 3.3 95.3 20 92 112 358.298 338.298 112 RIA
2 PVC 0.01 inch machine slot n/a 109 329.098 2.6 91.6 20 86 106 352.098 332.098 106 RIA
2 PVC 0.01 inch machine slot n/a 101 348.598 3.3 84.3 20 81 101 368.598 348.598 101 RIA
2 Sch 40 PVC 10 slot Locking steel protective cover 79.5 n/a 2.85 76.95 5 n/a n/a n/a n/a 79.1 RIA
2 Sch 40 PVC 10 slot Locking steel protective cover 34.9 32.9 n/a 2.4 22.5 10 22.5 32.5 436.198 426.198 34.9 As-built
2 Sch 40 PVC 10 slot Locking steel protective cover 27.55 25.7 n/a 2.25 10.3 15 10.3 25.3 437.198 422.198 27.55 As-built
2 Sch 40 PVC 10 slot Locking steel protective cover 45.1 46 n/a 2.3 32.8 10 32.8 42.8 433.728 423.728 45.1 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 52.71 52 393.298 3.21 39.5 10 39.5 49.5 403.298 393.298 52.71 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 79.07 79 389.098 2.57 66.5 10 66.5 76.5 399.098 389.098 79.07 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 49.97 50 396.598 2.47 37.5 10 37.5 47.5 406.598 396.598 49.97 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 55.59 55.6 394.998 2.49 43.1 10 43.1 53.1 404.998 394.998 55.59 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 93.17 93 386.698 2.67 80.5 10 80.5 90.5 396.698 386.698 93.17 As-built
0 0 0 n/a 40.6 407.998 4.48 35.08 10 30.6 40.6 417.998 407.998 40.6 RIA
2 PVC n/a n/a 60 n/a n/a n/a n/a n/a n/a n/a n/a 60 RIA
2 PVC n/a n/a 60 n/a n/a n/a n/a n/a n/a n/a n/a 60 (61.1 well schedule) RIA
2 PVC n/a n/a 60 n/a n/a n/a n/a n/a n/a n/a n/a 60 RIA

n/a n/a n/a n/a 43.5 n/a n/a n/a n/a n/a n/a n/a n/a 43.5 RIA
n/a n/a n/a n/a 44 399.698 1.98 35.98 10 34 44 409.698 399.698 44 RIA
n/a n/a n/a n/a 36 402.098 3.3 29.3 10 26 36 412.098 402.098 36 RIA
n/a n/a n/a n/a 36.9 400.398 4.1 31 10 26.9 36.9 410.398 400.398 36.9 RIA
n/a n/a n/a n/a 35.4 400.698 2.58 27.98 10 25.4 35.4 410.698 400.698 35.4 RIA
n/a n/a n/a n/a 31.2 409.298 7.42 28.62 10 21.2 31.2 419.298 409.298 31.2 RIA
n/a n/a n/a n/a 50 412.298 2.7 49.7 3 47 50 415.298 412.298 50 RIA
n/a n/a n/a n/a 50 412.298 3.7 50.7 3 43.2 46.2 415.298 412.298 50 RIA
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 26.72 26 442.298 1.92 19.7 4.8 19.7 24.5 447.098 442.298 26.72 As-built

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a RIA
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 61.52 76 451.898 1.52 54.9 4.8 54.9 59.7 456.698 451.898 61.52 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 39.8 40 420.998 1.1 28.6 9.8 28.6 38.4 431.098 421.298 39.8 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 40.23 40 419.098 1.73 28.4 9.8 28.4 38.2 429.198 419.398 40.23 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 38.89 38 447.498 2.59 26.2 9.8 26.2 36 457.598 447.798 38.89 As-built

n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a RIA
2 PVC 0.010 slotted Locking steel protective cover 29.6 25 n/a 2.3 17.3 10 17.3 27.3 427.658 417.658 29.6 As-built
2 PVC 0.010 slotted Locking steel protective cover 29.1 25 n/a 2.3 16.8 10 16.8 26.8 428.86 418.86 29.1 As-built
2 PVC 0.010 slotted Locking steel protective cover 21.1 18 n/a 2.7 8.4 10 8.4 18.4 428.665 418.665 21.1 As-built
2 PVC 0.010 slotted Locking steel protective cover 22.8 17 n/a 2.9 9.9 10 9.9 19.9 427.909 417.909 22.8 As-built
2 PVC 0.010 slotted Locking steel protective cover 17.3 15 15 2.3 7.3 10 5 15 437.068 427.068 n/a As-built
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TABLE 3-2. MONITORING WELL SURVEY AND CONSTRUCTION DATA
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Borehole ID

Env. 
Control 
Prefix

Env. Control 
Point 

Number
Hydro 
Zone

Monitoring 
Status Alias

 Install 
Date

Northing 
(ft)

Easting 
(ft)

MPE 
(ft msl)

GSE 
(ft msl) Survey Source

2012 Cap Ht. 
Above Grade  Borehole diameter (in)

MW-106 MW 106 AS X 4/12/1990 1065996.72 833791.62 443.378 439.768 McLaren Hart 1996 n/a 8
MW-107 MW 107 AS X 32964 1064711.71 833775.82 447.738 n/a McLaren Hart 1996 n/a 8

MW-1201 MW 1201 AS I PZ-1201-SS 
& 1201 31107 1067343.97 837077.7 482.438 480.198 EMSI 2018 n/a n/a

MW-1202 MW 1202 AS X 31107 1067383.97 837049.7 482.178 480.098 EMSI 2018 n/a n/a
MW-1203 MW 1203 AS X 31229 1067229.97 837129.7 483.608 480.698 EMSI 2018 n/a n/a
MW-1204 MW 1204 SD A 33329 1066461.146 835998.972 485.358 483.091 EMSI 2012 Survey 2.267 8
MW-1205 MW 1205 AS X 33329 1067428.36 835795.45 386.368 384.098 Foth & Van Dyke 1991 n/a 11 and 6
MW-1206 MW 1206 AS X 33298 1067437.24 835799.07 388.078 385.798 Foth & Van Dyke 1991 n/a 8
PZ-100-KS PZ 100 KS A 1209 34747 1068883.062 837386.265 485.954 484.82 EMSI 2012 Survey 1.134 10 1/4" (0-34 ft) 5 7/8" (34-391 ft)
PZ-100-SD PZ 100 SD A 1208 34753 1068892.808 837369.99 486.084 484.492 EMSI 2012 Survey 1.592 10 1/4 "(0-51 ft) 5 7/8" (51-246 ft)
PZ-100-SS PZ 100 SS A 1207 34755 1068908.761 837349.65 486.147 484.835 EMSI 2012 Survey 1.312 10 1/4 "(0-51 ft) 5 7/8" (51-94.5 ft)
PZ-101-SS PZ 101 SS A 1210 34764 1068513.92 836797.322 491.161 488.947 EMSI 2012 Survey 2.214 10 1/4 "(0-14 ft) 5 7/8" (14-140 ft)

PZ-102R-SS PZ 102 SS A 1211 34868 1068172.734 837033.545 486.05 484.176 EMSI 2012 Survey 1.874 10 1/4 "(0-35 ft) 5 7/8" (35-90.3 ft)
PZ-102-SS PZ 102 SS A 34770 1068128.683 837062.591 484.245 482.06 EMSI 2012 Survey 2.185 10 1/4 "(0-37 ft) 5 7/8" (37-90.4 ft)
PZ-103-SS PZ 103 SS A 1212 34756 1067701.303 836897.822 483.803 479.904 EMSI 2012 Survey 3.899 10 1/4 "(0-51 ft) 5 7/8" (51-145.5 ft)
PZ-104-KS PZ 104 KS A 1215 34869 1067034.018 836995.216 484.197 481.838 EMSI 2012 Survey 2.359 10 1/4 "(0-249 ft) 5 7/8" (249-408 ft)
PZ-104-SD PZ 104 SD A 1214 34867 1067054.135 837009.268 483.751 481.474 EMSI 2012 Survey 2.277 10 1/4 "(0-38 ft) 5 7/8" (38-252.5 ft)
PZ-104-SS PZ 104 SS A 1213 34854 1067068.815 837021.987 483.596 481.648 EMSI 2012 Survey 1.948 10 1/4 "(0-37 ft) 5 7/8" (37-145 ft)
PZ-105-SS PZ 105 SS A 1216 34843 1066462.138 836405.054 483.635 480.805 EMSI 2012 Survey 2.83 10 1/4 "(0-45 ft) 5 7/8" (45-149 ft)
PZ-106-KS PZ 106 KS A 1219 34781 1066744.652 835606.899 464.324 462.143 EMSI 2012 Survey 2.181 10 1/4 "(0-204 ft) 5 7/8" (204-375 ft)
PZ-106-SD PZ 106 SD A 1218 34782 1066755.685 835590.703 463.435 461.418 EMSI 2012 Survey 2.017 10 1/4 "(0-26 ft) 5 7/8" (26-201.1 ft)
PZ-106-SS PZ 106 SS A 1217 34794 1066767.07 835574.642 462.704 460.952 EMSI 2012 Survey 1.752 10 1/4 "(0-23 ft) 5 7/8" (23-165.4 ft)
PZ-107-SS PZ 107 SS A 1220 34841 1067204.044 835429.345 465.003 462.852 EMSI 2012 Survey 2.151 10 1/4 "(0-32ft) 5 7/8" (32-103 ft)
PZ-108-SS PZ 108 SS X 1221 34787 1067719.34 836147.31 455.798 453.698 Golder 1996 n/a 10 1/4 "(0-20ft) 5 7/8" (20-143.9 ft)
PZ-109-SS PZ 109 SS A 1222 34814 1068052.306 836318.4981 458.8977 456.8957 EMSI 2012 Survey 2.002 10 1/4 "(0-15ft) 5 7/8" (15-135.7 ft)
PZ-110-SS PZ 110 SS I 1223 34839 1068376.97 836094.3 461.0591 458.0299 EMSI 2012 Survey 3.0292 10 1/4 "(0-61ft) 5 7/8" (61-111.5 ft)

PZ-111-KS PZ 111 KS A 1225 34825 1068661.958 836025.2057 465.3987 461.3366 EMSI 2012 Survey 4.0621 14 3/4 "(0-84ft) 10" (84.0-215.5) 
5 7/8" (215.5-368.8 ft)

PZ-111-SD PZ 111 SD A 1224 34810 1068678.166 836009.0044 466.1727 461.9501 EMSI 2012 Survey 4.2226 10" (0-98 ft) 5 7/8" (98-210 ft)
PZ-111-SS PZ 111 SS A 42976 1068631.93 835989.4 464.228 461.708 Feezor 2017 n/a 8"
PZ-112-AS PZ 112 AS A 1226 34799 1069042.848 835849.449 462.132 458.41 EMSI 2012 Survey 3.722 8 1/4"
PZ-113-AD PZ 113 AD A 1228 34822 1069273.97 835934.5 461.835 459.467 EMSI 2012 Survey 2.368 10 1/4" 
PZ-113-AS PZ 113 AS A 1227 34800 1069264.97 835922.4 461.783 459.58 EMSI 2012 Survey 2.203 8 1/4"
PZ-113-SS PZ 113 SS A 1229 34839 1069282.97 835951.3 462.255 459.654 EMSI 2012 Survey 2.601 9 3/4" (0-115 ft) 5 7/8" (115-159 ft)
PZ-114-AS PZ 114 AS A 1230 34809 1069459.999 836942.992 451.739 449.564 EMSI 2012 Survey 2.175 10 1/4"
PZ-115-SS PZ 115 SS A 1231 34840 1069449.628 836929.871 452.497 450.213 EMSI 2012 Survey 2.284 9 7/8" (0-39ft) 5 7/8" (39-85ft)
PZ-116-SS PZ 116 SS A 1232 34870 1066451.146 836018.584 486.038 483.548 EMSI 2012 Survey 2.49 10 1/4 "(0-33ft) 5 7/8" (33-162 ft)
PZ-200-SS PZ 200 SS A 34758 1068537.089 837146.557 485.828 483.548 EMSI 2012 Survey 2.28 10 1/4 "(0-27.5ft) 5 7/8" (27.5-98.3 ft)

PZ-201A-SS PZ 201 SS A 1223 34812 1067872.76 837021.163 481.928 479.87 EMSI 2012 Survey 2.058 10 1/4 "(0-33ft) 5 7/8" (33-90 ft)
PZ-201-SS PZ 201 SS X 34764 1067860.52 837036.76 479.928 477.598 Golder 1996 n/a 10 1/4 "(0-33ft) 5 7/8" (33-39 ft)
PZ-202-SS PZ 202 SS A 1234 34770 1067361.152 837276.124 481.416 479.474 EMSI 2012 Survey 1.942 10 1/4" (0-33.5 ft) 5 7/8" (33.5-90 ft)
PZ-203-SS PZ 203 SS A 1235 34853 1066702.372 836782.546 486.783 484.123 EMSI 2012 Survey 2.66 10 1/4" (0-56 ft) 5 7/8" (56-110 ft)

PZ-204A-SS PZ 204A SS A 1236 34932 1066470.424 835731.2717 464.8759 464.8759 EMSI 2012 Survey 0 10 1/4" (0.0-14 ft) 5 7/8" (14-90 ft)
PZ-204-SS PZ 204 SS A 34768 1066470.424 835731.2717 464.8759 464.8759 EMSI 2012 Survey 0 10 1/4" (0-14 ft) 5 7/8" (14-90.3 ft)
PZ-205-AS PZ 205 AS A 1237 34824 1067504.507 835637.878 460.482 458.538 EMSI 2012 Survey 1.944 14 3/4 "(0-29ft) 8 1/4" (29-49ft) 
PZ-205-SS PZ 205 SS A 1238 34840 1067524.521 835652.192 461.872 459.616 EMSI 2012 Survey 2.256 9 3/4" (0-54 ft) 5 7/8" (54-90 ft)
PZ-206-SS PZ 206 SS A 1239 34813 1068071.821 835984.0148 460.3876 458.1918 EMSI 2012 Survey 2.1958 10" (0-52 ft) 5 7/8" (52-125.5 ft)
PZ-207-AS PZ 207 AS A 1240 34799 1069685.45 836212.47 462.244 460.156 EMSI 2012 Survey 2.088 8 1/4"
PZ-208-SS PZ 208 SS A 1241 34868 1069260.125 837344.084 474.791 472.48 EMSI 2012 Survey 2.311 10 1/4" (0-17 ft) 5 7/8" (17-99.2 ft)
PZ-209-SS PZ 209 SS A 41562 1067112.511 837283.267 489.278 486.988 H&A As-Built 9" for soil, 6" for rock
PZ-209-SD PZ 209 SD A 41551 1067116.709 837279.115 489.178 486.838 H&A As-Built 9" for soil, 6" for rock
PZ-210-SS PZ 210 SS A 41563 1066869.351 836952.107 486.498 484.128 H&A As-Built 9" for soil, 6" for rock
PZ-210-SD PZ 210 SD A 41563 1066865.005 836947.817 486.598 484.078 H&A As-Built 9" for soil, 6" for rock
PZ-211-SS PZ 211 SS A 41555 1067101.755 837195.851 487.008 484.658 H&A As-Built 9" for soil, 6" for rock
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TABLE 3-2. MONITORING WELL SURVEY AND CONSTRUCTION DATA
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Borehole ID
MW-106
MW-107

MW-1201

MW-1202
MW-1203
MW-1204
MW-1205
MW-1206
PZ-100-KS
PZ-100-SD
PZ-100-SS
PZ-101-SS

PZ-102R-SS
PZ-102-SS
PZ-103-SS
PZ-104-KS
PZ-104-SD
PZ-104-SS
PZ-105-SS
PZ-106-KS
PZ-106-SD
PZ-106-SS
PZ-107-SS
PZ-108-SS
PZ-109-SS
PZ-110-SS

PZ-111-KS

PZ-111-SD
PZ-111-SS
PZ-112-AS
PZ-113-AD
PZ-113-AS
PZ-113-SS
PZ-114-AS
PZ-115-SS
PZ-116-SS
PZ-200-SS

PZ-201A-SS
PZ-201-SS
PZ-202-SS
PZ-203-SS

PZ-204A-SS
PZ-204-SS
PZ-205-AS
PZ-205-SS
PZ-206-SS
PZ-207-AS
PZ-208-SS
PZ-209-SS
PZ-209-SD
PZ-210-SS
PZ-210-SD
PZ-211-SS

Pipe 
Size 
(in) Pipe Type Perforation detail Surface Casing

Total 
Pipe 

Length 
(ft)

Boring 
Depth 

(ft)

Bottom 
Elev 

(ft MSL)

Cap Ht. 
Above 
Grade 

(ft)

Solid 
Length1  

(ft)

Screen 
Length 

(ft)
Screen 
From

Screen 
To

Top Screen 
Elevation 

(msl)

Bottom 
Screen 

Elevation 
(msl)

Total Pipe Length 
(ft)

Construction 
Source

2 PVC 0.010 slotted Locking steel protective cover n/a 15 n/a n/a 10 5 15 434.768 424.768 n/a As-built
2 PVC 0.010 slotted Locking steel protective cover na 15 n/a n/a 5 10 5 10 n/a n/a na As-built

n/a n/a n/a n/a 250 230.198 2.24 53 197 53 250 427.198 230.198 250 RIA

n/a n/a n/a n/a 250 230.098 2.08 n/a n/a n/a n/a n/a n/a 250 RIA
n/a n/a n/a n/a 250 230.698 2.91 n/a n/a n/a n/a n/a n/a 250 RIA
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 225.8 227 n/a 2.3 213.5 10 213.5 223.5 269.591 259.591 225.8 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 125.3 132 n/a 2.3 113 10 113 123 271.098 261.098 125.3 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 75.3 73 n/a 2.3 63 10 63 73 322.798 312.798 75.3 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 386.01 391.2 99.228 1.88 374 9.8 374 383.8 109.358 99.558 386.01 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 246.4 246 239.018 1.47 234.8 9.8 234.8 244.6 249.148 239.348 246.4 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 95.42 94.5 390.018 1.49 73.96 19.64 73.96 93.6 409.988 390.348 95.42 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 141.4 140 334.878 1.79 129.48 9.8 129.48 139.28 345.008 335.208 141.4 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 91.08 90.3 394.138 1.12 79.83 9.8 79.83 89.63 404.268 394.468 91.08 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 92.63 90.4 390.818 1.8 79.7 9.8 79.7 89.5 401.948 392.148 92.63 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 147.22 145.5 332.548 2.39 134.7 9.8 134.7 144.5 342.678 332.878 147.22 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 483.3 - 233.32 409.22 408 74.418 1.72 397.37 9.8 397.37 407.17 84.548 74.748 409.22 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 246.92 252.5 236.368 1.59 235.2 9.8 235.2 245 246.498 236.698 246.92 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 146.7 145 336.528 2.07 134.5 9.8 134.5 144.3 346.658 336.858 146.7 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 482.7 - 436.22 151.02 149 332.188 2.39 138.5 9.8 138.5 148.3 342.318 332.518 151.02 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 463.3 - 257.77 376.39 375 87.468 2.49 363.75 9.8 363.75 373.57 97.618 87.798 376.39 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 202.9 201.1 260.118 1.97 190.79 9.8 190.79 200.59 270.258 260.458 202.9 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 297.2 165.4 295.118 1.75 155.3 9.8 155.3 165.1 305.248 295.448 297.2 As-built
2 Sch 80 PVC 0.01 inch machine slot  6 5/8" Steel Casing elev 463.6 - 407.63 104.76 103 359.498 2.03 92.6 9.8 92.6 102.4 369.628 359.828 104.76 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 145.76 143.9 310.038 2.08 133.54 9.8 133.54 143.35 320.178 310.368 145.76 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 137.56 135.7 320.538 1.73 125.7 9.8 125.7 135.5 330.668 320.868 137.56 As-built
2 Sch 80 PVC 0.01 inch machine slot  6 5/8" Steel Casing elev 457.3 - 395.84 113.37 111.5 345.138 2.07 100.9 9.8 100.9 110.7 355.538 345.738 113.37 As-built

2 Sch 80 PVC 0.01 inch machine slot 10 7/8" Steel Casing elev 459.9 - 375.38; 
6 5/8" Steel Casing elev 460.2 - 243.88 368.99 368.8 91.478 1.69 357.15 9.8 357.15 366.96 101.628 91.818 368.99 As-built

2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 459.7 - 361.22 211.83 210 249.318 2.33 199.4 9.8 199.4 209.2 259.418 249.618 211.83 As-built
2 Sch 80 PVC 0.01 inch machine slot 6" Steel Casing 0 - 93 ft bgs 0 0 0 0 0 462.11 462.11 0 0 0 RIA
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 36.63 36 422.798 1.9 29.6 4.8 29.6 34.4 427.928 423.128 36.63 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 110.33 108.7 350.728 1.6 98.6 9.8 98.6 108.4 360.858 351.058 110.33 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 40.53 40 420.488 1.5 28.9 9.8 28.9 38.7 430.618 420.818 40.53 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 460.4 - 344.96 160.51 159 300.858 1.81 148.57 9.8 148.57 158.37 310.988 301.188 160.51 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 31.56 30.5 419.348 1.53 19.9 9.8 19.9 29.7 429.478 419.678 31.56 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 86.5 85 365.398 1.69 74.68 9.8 74.68 84.48 375.528 365.728 86.5 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 451.6 - 411.61 163.13 162 321.338 1.8 151.4 9.8 151.4 161 331.268 331.668 163.13 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 99.99 98.7 385.238 2.02 9.62 88.02 9.62 97.64 473.588 385.568 99.99 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 91.94 90 387.818 1.81 80 9.8 80 89.8 397.948 388.148 91.94 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 90.96 89 388.968 2.32 9.75 78.56 9.75 88.31 467.858 389.298 90.96 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 480 - 445.01 91.59 90 389.178 2.16 40.2 48.9 40.2 89.1 438.408 389.508 91.59 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 484.7 - 428.08 112.11 110 374.078 2.41 99.6 9.8 99.6 109.4 384.178 374.378 112.11 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 90.93 90 376.828 1.5 79.5 9.6 79.5 89.1 386.758 377.158 90.93 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 92.28 90.3 376.948 2.6 10.95 78.4 10.95 89.35 455.678 377.278 92.28 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 460 - 430.33 50.34 49 410.248 1.66 38.55 9.8 38.55 48.35 420.378 410.578 50.34 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 460.5 - 405.53 100.36 99 360.428 1.66 88.57 9.8 88.57 98.37 370.558 360.758 100.36 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 459.1 - 406.38 126.82 125.5 332.978 1.82 115 9.8 115 124.8 342.978 333.178 126.82 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 41.72 40 421.448 1.69 34.9 4.8 34.9 39.7 426.578 421.778 41.72 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 100.55 99.2 373.298 1.72 88.7 9.8 88.7 98.5 383.428 373.628 100.55 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 152.29 150 336.988 2.29 140 10 140 150 346.988 336.988 152.29 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 252.34 250 236.838 2.34 240 10 240 250 246.838 236.838 252.34 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 150.37 148 336.128 2.37 138 10 138 148 346.128 336.128 150.37 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 250.52 248 236.078 2.52 238 10 238 248 246.078 236.078 250.52 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 149.35 147 337.658 2.35 137 10 137 147 347.658 337.658 149.35 As-built
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TABLE 3-2. MONITORING WELL SURVEY AND CONSTRUCTION DATA
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Borehole ID

Env. 
Control 
Prefix

Env. Control 
Point 

Number
Hydro 
Zone

Monitoring 
Status Alias

 Install 
Date

Northing 
(ft)

Easting 
(ft)

MPE 
(ft msl)

GSE 
(ft msl) Survey Source

2012 Cap Ht. 
Above Grade  Borehole diameter (in)

PZ-211-SD PZ 211 SD A 41554 1067097.668 837191.308 487.058 484.428 H&A As-Built 9" for soil, 6" for rock
PZ-212-SS PZ 212 SS A 41565 1067531.957 838151.155 482.388 479.758 H&A As-Built 9" for soil, 6" for rock
PZ-212-SD PZ 212 SD A 41568 1067536.663 838155.084 482.318 480.078 H&A As-Built 7.25
PZ-300-AD PZ 300 AI X 34966 1065254.81 834002.76 449.218 447.698 Golder 1996 n/a 8 1/4"
PZ-300-AS PZ 300 AS X 34968 1065539.41 834042.53 450.258 448.098 Golder 1996 n/a 8 1/4"
PZ-300-SS PZ 300 SS X 34968 1065245.72 834024.51 449.198 447.998 Golder 1996 n/a 9 7/8" (0-46ft) 5 7/8" (46-93ft)
PZ-301-SS PZ 301 SS X 34965 1064842.65 835691.69 514.308 512.698 Golder 1996 n/a 8 1/4" (0-19 ft) 5 7/8" (19-161.5 ft)
PZ-302-AI PZ 302 AI I 34968 1067250.868 834895.669 451.194 449.771 EMSI 2012 Survey 1.423 8 1/4"
PZ-302-AS PZ 302 AS I 34967 1067238.22 834912.693 451.572 449.355 EMSI 2012 Survey 2.217 8 1/4"
PZ-303-AS PZ 303 AS I 34977 1067703.94 834600.481 453.277 451.04 EMSI 2012 Survey 2.237 8 1/4"
PZ-304-AI PZ 304 AI I 34974 1068166.325 834609.398 454.151 451.756 EMSI 2012 Survey 2.395 8 1/4"
PZ-304-AS PZ 304 AS I 34969 1068187.019 834609.304 453.89 451.731 EMSI 2012 Survey 2.159 8 1/4"
PZ-305-AI PZ 305 AI I 34991 1068119.659 835797.8921 459.9808 458.0891 EMSI 2012 Survey 1.8917 8 1/4"

PZ-1201-SS PZ 1201 SS X 34887 1067343.39 837078.26 482.018 479.998 Golder 1996 n/a Unknown (0-53 ft) 5 7/8" (53-250)
S-1 S 1 AS X 1981 1069726.8 834379.71 446.108 442.898 McLaren Hart 1996 n/a 8.25
S-5 S 5 AS I WL-105C 34912 1069196.97 836075.6 466.225 463.022 EMSI 2012 Survey 3.203 8.25
S-8 S 8 AS I Wl-228 34943 1071085.014 834898.6739 443.9346 441.5499 EMSI 2012 Survey 2.3847 8.25
S-10 S 10 AS I WL-216C; WL-232 34943 1069868.787 835106.242 480.1 477.603 EMSI 2012 Survey 2.497 8.25
S-51 S 51 AS X HL-3 1981 1066202.28 834495.42 449.168 445.898 McLaren Hart 1996 n/a n/a
S-52 S 52 AS X HL-2 1981 1066510.97 834374.7 446.678 444.298 EMSI 2018 - Calculated n/a n/a
S-53 S 53 AS I HL-1 1981 1066911.169 834671.966 444.099 441.041 EMSI 2012 Survey 3.058 n/a
S-54 S 54 AS X 36 Unknown 1067646.97 834642.7 n/a 469.598 EMSI 2018 n/a n/a
S-60 S 60 AS X S-2 29768 1069790.97 834484.7 446.528 442.698 EMSI 2018 - Calculated n/a n/a
S-61 S 61 AS X S-1 29768 1070200.944 834754.559 449.202 445.496 EMSI 2012 Survey 3.706 n/a
S-75 S 75 AS X 37 Unknown 1067291.38 834893.45 461.678 458.398 McLaren Hart 1996 n/a n/a
S-76 S 76 AS X 37A 28642 1067446.97 834743.7 n/a 473.998 EMSI 2018 n/a n/a
S-80 S 80 AS X 30922 1065232.74 834033.05 452.708 447.998 McLaren Hart 1996 n/a 5"
S-82 S 82 AS I 30921 1069352.643 834447.496 450.113 448.172 EMSI 2012 Survey 1.941 5" 
S-84 S 84 AS A 30895 1069674.22 836614.269 457.044 454.24 EMSI 2012 Survey 2.804 5"
S-88 S 88 AS X 30895 1068439.36 835408.73 462.358 459.598 McLaren Hart 1996 n/a 5" (0-30 ft), 4 1/2" (30-41.5)
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TABLE 3-2. MONITORING WELL SURVEY AND CONSTRUCTION DATA
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Borehole ID
PZ-211-SD
PZ-212-SS
PZ-212-SD
PZ-300-AD
PZ-300-AS
PZ-300-SS
PZ-301-SS
PZ-302-AI
PZ-302-AS
PZ-303-AS
PZ-304-AI
PZ-304-AS
PZ-305-AI

PZ-1201-SS
S-1
S-5
S-8
S-10
S-51
S-52
S-53
S-54
S-60
S-61
S-75
S-76
S-80
S-82
S-84
S-88

Pipe 
Size 
(in) Pipe Type Perforation detail Surface Casing

Total 
Pipe 

Length 
(ft)

Boring 
Depth 

(ft)

Bottom 
Elev 

(ft MSL)

Cap Ht. 
Above 
Grade 

(ft)

Solid 
Length1  

(ft)

Screen 
Length 

(ft)
Screen 
From

Screen 
To

Top Screen 
Elevation 

(msl)

Bottom 
Screen 

Elevation 
(msl)

Total Pipe Length 
(ft)

Construction 
Source

2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 240.46 247 237.428 2.63 237 10 237 247 347.428 237.428 240.46 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 146.63 150 329.758 2.63 134 10 134 144 345.758 335.758 146.63 As-built
2 Sch. 80 PVC 0.010 slotted Locking steel protective cover 246.24 245 235.078 2.24 234 10 234 244 246.078 236.078 246.24 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 43.72 42.2 405.498 1.52 37.1 4.8 37.1 41.9 410.598 405.798 43.72 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 22.16 20 428.098 2.16 9.9 9.8 9.9 19.7 438.198 428.398 22.16 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 447.6 - 402.4 95.2 94.5 353.998 1.2 83.88 9.8 83.88 93.7 364.118 354.298 95.2 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 162.61 161.5 351.698 1.61 150.9 9.8 150.9 160.7 361.798 351.998 162.61 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 43.85 43 406.898 1.15 32.6 9.8 32.6 42.4 416.998 407.198 43.85 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 24.22 22.3 426.798 1.92 12.2 9.8 12.2 22 436.898 427.098 24.22 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 28.48 26.5 424.298 2.38 16 9.8 16 25.8 434.398 424.598 28.48 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 51.52 50 402.098 2.42 39 9.8 39 48.8 412.198 402.398 51.52 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 29.51 28 423.798 2.31 17.1 9.8 17.1 26.9 433.898 424.098 29.51 As-built
2 Sch 80 PVC 0.01 inch machine slot Locking steel protective cover 64.98 64 393.898 1.68 53.2 9.8 53.2 63 403.998 394.198 64.98 As-built
2 Sch 80 PVC 0.01 inch machine slot 6 5/8" Steel Casing elev 483-427.41 250 229.998 2.01 139.71, 0.33 9.6 137.69 147.29 342.308 332.708 147.63 RIA
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 25.71 25 417.898 3.21 2.5 20 2.5 22.5 440.398 420.398 25.71 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 42.95 49.3 415.998 2.95 30 10 30 40 435.298 425.298 42.95 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 29.23 29.3 411.898 2.43 6.8 20 6.8 26.8 434.398 414.398 29.23 As-built
2 Sch. 40 PVC 0.010 slotted Locking steel protective cover 49.22 54.5 422.598 2.78 32 20 32 52 445.098 425.098 49.22 As-built

n/a n/a n/a n/a 25.8 420.098 1.42 24.22 3 22.8 25.8 423.098 420.098 25.8 RIA
n/a n/a n/a n/a 25.2 419.098 2.38 24.58 3 22.2 25.2 422.098 419.098 25.2 RIA
n/a n/a n/a n/a 23.7 420.698 4.2 24.9 3 20.7 23.7 423.698 420.698 23.7 RIA
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 40.4 RIA
n/a n/a n/a n/a 21 421.698 3.83 n/a n/a n/a 21 n/a 421.698 21 RIA
n/a n/a n/a n/a 21.5 423.698 4.57 n/a n/a n/a 21.5 n/a 423.698 21.5 RIA
n/a n/a n/a n/a 26 432.398 1.1 24.1 3 23 26 435.398 432.398 26 RIA
n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 50 RIA
2 PVC 0.01 inch machine slot n/a 22 425.998 5 15 10 10 20 437.998 427.998 20 RIA
2 PVC 0.01 inch machine slot n/a 26.5 420.798 3 18.5 10 15.5 25.5 431.798 421.798 25.5 RIA
2 PVC 0.01 inch machine slot n/a 31.5 420.998 4 24.9 10 20.9 30.9 431.598 421.598 30.9 RIA
2 PVC 0.01 inch machine slot n/a 41.5 418.098 2.7 33 10 30 40 429.598 419.598 40 RIA

Notes: EMSI - Environmental Management Support, Inc Monitoring Status
ft - feet RIA - Remedial Investigation Addendum A - Active
in - inches MPE -  Measuring Point Elevation I - Inactive
msl - mean sea level GSE - Ground Surface Elevation U - Unknown
n/a - not applicable PVC - Polyvinyl Chloride X - Abandoned

Sch - Schedule

Environmental Control Prefix Hydrological Zone
D - Deep AD -  Deep Alluvial
F - Foth AS -  Shallow Alluvial
I - Intermediate AI -  Intermediate Alluvial
LR - Leachate Riser LR -  Leachate Riser
MW - Monitoring Well KS -  Keokuk Formation
PZ - Piezometer SD -  Salem Formation
S - Shallow SS -  Upper Salem/St. Louis Formation
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TABLE 3-3. SLUG TESTING RESULTS
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Zone Well ID Test Zone
Northing 

(ft)
Easting 

(ft) Test ID
Hvorslev
(cm/sec)

Hvorslev 
(ft/min)

B-R 
(cm/sec)

B-R 
(ft/min)

C-P 
(cm/sec)

C-P 
(ft/min)

Mean 
Hvorslev B-R 

(cm/sec)

Mean 
Hvorslev B-R 

(ft/min)

Mean 
Hvorslev B-R 

(ft/day) Source
Min 

(ft/day)
Max

(ft/day)

Geometric 
Mean 

(ft/day)
PZ-112-AS RH AS 1069042.848 835849.449 PZ-112-AS-RH1 1.90E-03 3.70E-03 1.10E-03 2.20E-03 NA NA 1.50E-03 3.00E-03 4.32 Golder 1996
PZ-112-AS FH AS 1069042.848 835849.449 PZ-112-AS-FH1 3.00E-03 5.90E-03 1.70E-03 3.30E-03 NA NA 2.40E-03 4.60E-03 6.62 Golder 1996
PZ-113-AS RH AS 1069264.97 835922.4 PZ-113-AS-RH1 1.40E-02 2.80E-02 5.30E-02 1.00E-01 NA NA 3.40E-02 6.60E-02 95.04 Golder 1996
PZ-113-AS FH AS 1069264.97 835922.4 PZ-113-AS-FH1 8.00E-03 1.60E-02 5.10E-03 1.00E-02 NA NA 6.60E-03 1.30E-02 18.72 Golder 1996
PZ-114-AS FH AS 1069459.999 836942.992 PZ-114-AS-FH1 3.10E-03 6.10E-03 1.70E-03 3.30E-03 NA NA 2.40E-03 4.70E-03 6.77 Golder 1996
PZ-114-AS FH AS 1069459.999 836942.992 PZ-114-AS-FH2 4.50E-03 8.90E-03 2.70E-03 5.30E-03 NA NA 3.60E-03 7.10E-03 10.22 Golder 1996
PZ-205-AS AS 1067504.507 835637.878 PZ-205-AS 6.00E-04 1.20E-03 4.40E-04 8.70E-04 NA NA 5.20E-04 1.00E-03 1.44 Golder 1996
PZ-207-AS AS 1069685.45 836212.47 PZ-207-AS 7.60E-03 1.50E-02 4.80E-03 9.40E-03 NA NA 6.20E-03 1.20E-02 17.28 Golder 1996
PZ-300-AS FH2 AS 1065539.41 834042.53 PZ-300-AS-FH2 5.80E-04 1.10E-03 NA NA NA NA 5.80E-04 1.10E-03 1.58 Golder 1996
PZ-300-AS RH AS 1065539.41 834042.53 PZ-300-AS-RH 7.10E-04 1.40E-03 2.10E-03 4.10E-03 NA NA 1.40E-03 2.80E-03 4.03 Golder 1996
PZ-302-AS FH2 AS 1067238.22 834912.693 PZ-302-AS-FH2 1.10E-04 2.20E-04 NA NA NA NA 1.10E-04 2.20E-04 0.32 Golder 1996
PZ-302-AS RH AS 1067238.22 834912.693 PZ-302-AS-RH 1.20E-04 2.40E-04 NA NA NA NA 1.20E-04 2.40E-04 0.35 Golder 1996
PZ-303-AS FH2 AS 1067703.94 834600.481 PZ-303-AS-FH12 4.00E-04 7.90E-04 NA NA NA NA 4.00E-04 7.90E-04 1.14 Golder 1996
PZ-303-AS FH2 AS 1067703.94 834600.481 PZ-303-AS-FH22 6.00E-04 1.20E-03 NA NA NA NA 6.00E-04 1.20E-03 1.73 Golder 1996
PZ-303-AS RH AS 1067703.94 834600.481 PZ-303-AS-RH 3.70E-03 7.30E-03 1.50E-02 3.00E-02 NA NA 9.40E-03 1.80E-02 25.92 Golder 1996
PZ-304-AS FH2 AS 1068187.019 834609.304 PZ-304-AS-FH2 8.70E-04 1.70E-03 NA NA NA NA 8.70E-04 1.70E-03 2.45 Golder 1996
PZ-304-AS RH AS 1068187.019 834609.304 PZ-304-AS-RH 5.90E-03 1.20E-02 1.80E-02 3.50E-02 NA NA 1.20E-02 2.40E-02 34.56 Golder 1996

S-1 RH AS 1069726.8 834379.71 S-1 NA NA 3.78E-03 7.44E-03 NA NA NA NA 10.71 McLaren Hart 1996
S-5 RH AS 1069196.97 836075.6 S-5 NA NA 8.76E-04 1.72E-03 NA NA NA NA 2.48 McLaren Hart 1996
S-8 RH AS 1071085.014 834898.6739 S-8 NA NA 3.43E-02 6.75E-02 NA NA NA NA 97.23 McLaren Hart 1996
S-84 RH AS 1069674.22 836614.269 S-84 NA NA 2.32E-03 4.57E-03 NA NA NA NA 6.58 McLaren Hart 1996

MW-101 RH AS 1070871.45 834598.7 MW-101 NA NA 4.17E-03 8.21E-03 NA NA NA NA 11.82 McLaren Hart 1996
F-3 RH AS 1070530.77 835994.53 MW-F3 NA NA 3.83E-03 7.54E-03 NA NA NA NA 10.86 McLaren Hart 1996

PZ-300-AD FH AI 1065254.81 834002.76 PZ-300-AD-FH 3.70E-04 7.30E-04 2.70E-04 5.30E-04 NA NA 3.20E-04 6.30E-04 0.91 Golder 1996
PZ-300-AD RH AI 1065254.81 834002.76 PZ-300-AD-RH 1.60E-04 3.10E-04 1.10E-04 2.20E-04 NA NA 1.40E-04 2.70E-04 0.39 Golder 1996
PZ-302-AI FH AI 1067250.868 834895.669 PZ-302-AI-FH 1.50E-02 3.00E-02 9.80E-03 1.90E-02 NA NA 1.20E-02 2.40E-02 34.56 Golder 1996
PZ-302-AI RH AI 1067250.868 834895.669 PZ-302-AI-RH 1.50E-02 3.00E-02 1.00E-02 2.00E-02 NA NA 1.30E-02 2.50E-02 36.00 Golder 1996
PZ-304-AI FH AI 1068166.325 834609.398 PZ-304-AI-FH 2.40E-02 4.70E-02 1.70E-02 3.30E-02 NA NA 2.10E-02 4.00E-02 57.60 Golder 1996
PZ-305-AI FH1 AI 1068119.659 835797.8921 PZ-305-AI-FH1 1.80E-02 3.50E-02 1.40E-02 2.80E-02 NA NA 1.60E-02 3.10E-02 44.64 Golder 1996
PZ-305-AI FH2 AI 1068119.659 835797.8921 PZ-305-AI-FH2 1.90E-04 3.70E-04 1.70E-04 3.30E-04 NA NA 1.80E-04 3.50E-04 0.50 Golder 1996

I-2 RH AI 1069739.23 834386.88 I-2 NA NA 3.27E-02 6.44E-02 NA NA NA NA 92.69 McLaren Hart 1996
I-4 RH AI 1069189.97 836064.6 I-4 NA NA 5.41E-02 1.06E-01 NA NA NA NA 153.35 McLaren Hart 1996
I-7 RH AI 1070784.02 834474.57 I-7 NA NA 6.68E-02 1.31E-01 NA NA NA NA 189.35 McLaren Hart 1996
I-9 RH AI 1069358.403 834444.232 I-9 NA NA 5.47E-02 1.08E-01 NA NA NA NA 155.06 McLaren Hart 1996
I-11 RH AI 1069860.187 835099.736 I-11 NA NA 4.63E-02 9.11E-02 NA NA NA NA 131.24 McLaren Hart 1996
I-68 RH AI 1069612.97 836861.2 I-68 NA NA 1.22E-02 2.40E-02 NA NA NA NA 34.58 McLaren Hart 1996

PZ-113-AD FH AD 1069273.97 835934.5 PZ-113-AD-FH1 1.80E-03 3.50E-03 1.50E-03 3.00E-03 NA NA 1.70E-03 3.20E-03 4.61 Golder 1996
PZ-113-AD FH AD 1069273.97 835934.5 PZ-113-AD-FH2 1.90E-03 3.70E-03 1.40E-03 2.80E-03 NA NA 1.70E-03 3.20E-03 4.61 Golder 1996

D-3 RH AD 1069177.97 836047 D-3 NA NA 3.15E-02 6.20E-02 NA NA NA NA 89.29 McLaren Hart 1996
D-6 RH AD 1070235.1 834723.492 D-6 NA NA 4.29E-02 8.44E-02 NA NA NA NA 121.61 McLaren Hart 1996
D-12 RH AD 1069877.227 835110.755 D-12 NA NA 4.14E-02 8.15E-02 NA NA NA NA 117.35 McLaren Hart 1996
D-13 RH AD 1070527.015 835776.5617 D-13 NA NA 8.85E-02 1.74E-01 NA NA NA NA 250.87 McLaren Hart 1996
D-85 RH AD 1069667.265 836605.173 D-85 NA NA 4.50E-03 8.86E-03 NA NA NA NA 12.76 McLaren Hart 1996
D-93 RH AD 1069369.757 834443.556 D-93 NA NA 4.78E-02 9.41E-02 NA NA NA NA 135.50 McLaren Hart 1996
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TABLE 3-3. SLUG TESTING RESULTS
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Zone Well ID Test Zone
Northing 

(ft)
Easting 

(ft) Test ID
Hvorslev
(cm/sec)

Hvorslev 
(ft/min)

B-R 
(cm/sec)

B-R 
(ft/min)

C-P 
(cm/sec)

C-P 
(ft/min)

Mean 
Hvorslev B-R 

(cm/sec)

Mean 
Hvorslev B-R 

(ft/min)

Mean 
Hvorslev B-R 

(ft/day) Source
Min 

(ft/day)
Max

(ft/day)

Geometric 
Mean 

(ft/day)
PZ-100-SS SS 1068908.761 837349.65 PZ-100-SS 1.00E-07 2.00E-07 5.70E-08 1.10E-07 NA NA 7.90E-08 1.50E-07 0.00 Golder 1996
PZ-101-SS SS 1068513.92 836797.322 PZ-101-SS 8.60E-07 1.70E-06 5.10E-07 1.00E-06 NA NA 6.90E-07 1.30E-06 0.00 Golder 1996

PZ-102R-SS SS 1068172.734 837033.545 PZ-102R-SS 4.70E-08 9.30E-08 3.00E-08 5.90E-08 NA NA 3.90E-08 7.60E-08 0.00 Golder 1996
PZ-103-SS SS 1067701.303 836897.822 PZ-103-SS 8.40E-07 1.70E-06 1.70E-06 3.30E-06 NA NA 1.30E-06 2.50E-06 0.00 Golder 1996
PZ-104-SS SS 1067068.815 837021.987 PZ-104-SS 6.00E-07 1.20E-06 1.30E-06 2.60E-06 NA NA 9.50E-07 1.90E-06 0.00 Golder 1996
PZ-105-SS SS 1066462.138 836405.054 PZ-105-SS 3.50E-06 6.90E-06 8.50E-06 1.70E-05 NA NA 6.00E-06 1.20E-05 0.02 Golder 1996
PZ-106-SS SS 1066767.07 835574.642 PZ-106-SS 3.90E-06 7.70E-06 2.50E-06 4.90E-06 NA NA 3.20E-06 6.30E-06 0.01 Golder 1996
PZ-107-SS SS 1067204.044 835429.345 PZ-107-SS 1.60E-06 3.10E-06 1.20E-06 2.40E-06 NA NA 1.40E-06 2.80E-06 0.00 Golder 1996
PZ-108-SS SS 1067719.34 836147.31 PZ-108-SS 6.30E-07 1.20E-06 4.30E-07 8.50E-07 NA NA 5.30E-07 1.00E-06 0.00 Golder 1996
PZ-109-SS SS 1068052.306 836318.4981 PZ-109-SS 1.80E-07 3.50E-07 8.70E-08 1.70E-07 NA NA 1.30E-07 2.60E-07 0.00 Golder 1996
PZ-110-SS SS 1068376.97 836094.3 PZ-110-SS1 1.60E-06 3.10E-06 8.90E-07 1.80E-06 NA NA 1.20E-06 2.50E-06 0.00 Golder 1996
PZ-113-SS SS 1069282.97 835951.3 PZ-113-SS 5.20E-06 1.00E-05 4.90E-06 9.60E-06 NA NA 5.10E-06 9.90E-06 0.01 Golder 1996
PZ-115-SS SS 1069449.628 836929.871 PZ-115-SS 2.90E-05 5.70E-05 2.40E-05 4.70E-05 NA NA 2.70E-05 5.2E-05 0.07 Golder 1996
PZ-116-SS SS 1066451.146 836018.584 PZ-116-SS 2.90E-08 5.70E-08 1.70E-08 3.30E-08 NA NA 2.30E-08 4.50E-08 0.00 Golder 1996
PZ-200-SS SS 1068537.089 837146.557 PZ-200-SS 1.50E-06 3.00E-06 2.80E-06 5.50E-06 NA NA 2.20E-06 4.20E-06 0.01 Golder 1996
PZ-201-SS SS 1067860.52 837036.76 PZ-201-SS 3.30E-05 6.50E-05 5.40E-05 1.10E-04 NA NA 4.40E-05 8.60E-05 0.12 Golder 1996

PZ-201A-SS SS 1067872.76 837021.163 PZ-201A-SS 1.30E-07 2.60E-07 8.30E-08 1.60E-07 NA NA 1.10E-07 2.10E-07 0.00 Golder 1996
PZ-202-SS SS 1067361.152 837276.124 PZ-202-SS 3.00E-03 5.90E-03 2.50E-03 4.90E-03 NA NA 2.80E-03 5.40E-03 7.78 Golder 1996
PZ-204-SS SS 1066470.424 835731.2717 PZ-204-SS 1.80E-06 3.50E-06 2.80E-06 5.50E-06 NA NA 2.30E-06 4.50E-06 0.01 Golder 1996

PZ-204A-SS SS 1066470.424 835731.2717 PZ-204A-SS 3.50E-07 6.90E-07 2.30E-07 4.50E-07 NA NA 2.90E-07 5.70E-07 0.00 Golder 1996
PZ-205-SS SS 1067524.521 835652.192 PZ-205-SS 4.40E-07 8.70E-07 3.90E-07 7.70E-07 NA NA 4.20E-07 8.20E-07 0.00 Golder 1996
PZ-206-SS SS 1068071.821 835984.0148 PZ-206-SS 1.80E-05 3.50E-05 1.10E-05 2.20E-05 NA NA 1.50E-05 2.90E-05 0.04 Golder 1996
PZ-208-SS SS 1069260.125 837344.084 PZ-208-SS 4.30E-07 8.50E-07 2.70E-07 5.30E-07 NA NA 3.50E-07 6.90E-07 0.00 Golder 1996
PZ-300-SS SS 1065245.72 834024.51 PZ-300-SS 9.00E-07 1.80E-06 7.70E-07 1.50E-06 NA NA 8.40E-07 1.60E-06 0.00 Golder 1996
PZ-301-SS SS 1064842.65 835691.69 PZ-301-SS1 7.50E-07 1.50E-06 NA NA NA NA 7.50E-07 1.50E-06 0.00 Golder 1996
PZ-100-SD SD 1068892.808 837369.99 PZ-100-SD 9.10E-07 1.80E-06 6.40E-07 1.30E-06 NA NA 7.80E-07 1.50E-06 0.00 Golder 1996
PZ-104-SD SD 1067054.135 837009.268 PZ-104-SD 1.80E-05 3.50E-05 1.20E-05 2.30E-05 NA NA 1.50E-05 2.90E-05 0.04 Golder 1996
PZ-106-SD SD 1066755.685 835590.703 PZ-106-SD 3.00E-07 5.90E-07 1.60E-07 3.10E-07 NA NA 2.30E-07 4.50E-07 0.00 Golder 1996
PZ-111-SD SD 1068678.166 836009.0044 PZ-111-SD 1.00E-07 2.00E-07 6.80E-08 1.30E-07 NA NA 8.40E-08 1.70E-07 0.00 Golder 1996
PZ-100-KS KS 1068883.062 837386.265 PZ-100-KS NA NA NA NA 6.00E-07 1.20E-06 NA NA 0.00 Golder 1996
PZ-104-KS KS 1067034.018 836995.216 PZ-104-KS NA NA NA NA 2.50E-06 4.90E-06 NA NA 0.01 Golder 1996
PZ-106-KS KS 1066744.652 835606.899 PZ-106-KS NA NA NA NA 3.10E-06 6.10E-06 NA NA 0.01 Golder 1996
PZ-111-KS KS 1068661.958 836025.2057 PZ-111-KS NA NA NA NA 3.80E-06 7.50E-06 NA NA 0.01 Golder 1996

Notes:
cm/sec - centimeters per second
ft/min - feet per minute
ft/day - feet per day
Form. - Formation
RH - Rising Head
FH - Falling Head
B-R - Bouwer & Rice
C-P - Cooper Papadopulos
Min - minimum
Max - maximum
1 Slug tests conducted before piezometer reached equilibrium; data presented but not included in geometric means.
2 Falling head slug tests conducted within sand pack zone of well; data presented but not included in geometric means.
Rising Head test used to calculate geometric mean; falling head test used if rising head test unavailable
Wells shown in gray not included in geometric mean
Burns & McDonnell slug testing results not included in summary
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TABLE 3-4. PACKER TESING RESULTS
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Borehole ID GSE 
(ft msl)

GSE 
(ft msl)

Test Interval 
(ft bgs)

Interval Top 
(ft bgs)

Interval Bottom 
(ft bgs)

Interval 
Top 

(ft msl)

Interval
Bottom 
(ft msl)

Interval
Mid Point

(ft msl)

Interval
Thickness 

(ft)

K 
(cm/s)

K 
(ft/min)

K 
(ft/day) Formation Comments Minimum

(ft/day)
Maximum

(ft/day)

Geometric 
Mean

(ft/day)
PZ-100-KS 438.3 484.82 37.3-42.3 37.3 42.3 447.5 442.5 445.0 5 7.50E-04 1.50E-03 2.16E+00 St. Louis Unsaturated
PZ-100-KS 438.3 484.82 50.0-55.0 50.0 55.0 434.8 429.8 432.3 5 3.30E-06 6.60E-06 9.50E-03 St. Louis Unsaturated
PZ-104-KS 482.3 481.838 50.0-55.0 50.0 55.0 431.8 426.8 429.3 5 2.90E-06 5.70E-06 8.21E-03 St. Louis Unsaturated
PZ-106-KS 460.8 462.143 42.0-47.0 42.0 47.0 420.1 415.1 417.6 5 6.00E-06 1.20E-05 1.73E-02 St. Louis Unsaturated
PZ-106-KS 460.8 462.143 61.0-66.0 61.0 66.0 401.1 396.1 398.6 5 2.10E-06 4.10E-06 5.90E-03 St. Louis Unsaturated
PZ-100-KS 438.3 484.82 110.0-115.0 110.0 115.0 374.8 369.8 372.3 5 3.70E-07 7.20E-07 1.04E-03 St. Louis Saturated
PZ-104-KS 482.3 481.838 113.0-118.0 113.0 118.0 368.8 363.8 366.3 5 1.50E-07 2.90E-07 4.18E-04 St. Louis Unsaturated
PZ-111-KS 459.2 461.3366 105.0-127.0 105.0 127.0 356.3 334.3 345.3 22 4.40E-06 8.60E-06 1.24E-02 St. Louis Saturated
PZ-111-KS 459.2 461.3366 125.0-130.0 125.0 130.0 336.3 331.3 333.8 5 5.40E-07 1.10E-06 1.58E-03 St. Louis Saturated
PZ-106-KS 460.8 462.143 148.0-153.0 148.0 153.0 314.1 309.1 311.6 5 4.50E-06 8.80E-06 1.27E-02 Salem
PZ-111-KS 459.2 461.3366 162.0-167.0 162.0 167.0 299.3 294.3 296.8 5 7.90E-07 1.50E-06 2.16E-03 Salem
PZ-111-KS 459.2 461.3366 127.0-210.0 127.0 210.0 334.3 251.3 292.8 83 1.30E-06 2.60E-06 3.74E-03 Salem
PZ-106-KS 460.8 462.143 140.0-201.0 140.0 201.0 322.1 261.1 291.6 61 2.50E-05 5.00E-05 7.20E-02 Salem
PZ-100-KS 438.3 484.82 195.0-200.0 195.0 200.0 289.8 284.8 287.3 5 3.90E-06 7.70E-06 1.11E-02 Salem
PZ-111-KS 459.2 461.3366 140.0-210.0 140.0 210.0 321.3 251.3 286.3 70 3.30E-06 6.40E-06 9.22E-03 Salem
PZ-104-KS 482.3 481.838 162.0-252.5 162.0 252.5 319.8 229.3 274.6 90.5 4.90E-06 9.70E-06 1.40E-02 Salem
PZ-104-KS 482.3 481.838 208.0-213.0 208.0 213.0 273.8 268.8 271.3 5 8.40E-06 1.70E-05 2.45E-02 Salem
PZ-111-KS 459.2 461.3366 175.0-210.0 175.0 210.0 286.3 251.3 268.8 35 1.20E-06 2.40E-06 3.46E-03 Salem
PZ-106-KS 460.8 462.143 187.0-201.0 187.0 201.0 275.1 261.1 268.1 14 1.80E-07 3.50E-07 5.04E-04 Salem
PZ-111-KS 459.2 461.3366 195.0-200.0 195.0 200.0 266.3 261.3 263.8 5 5.80E-08 1.10E-07 1.58E-04 Salem
PZ-100-KS 438.3 484.82 220.0-225.0 220.0 225.0 264.8 259.8 262.3 5 2.10E-06 4.10E-06 5.90E-03 Salem
PZ-104-KS 482.3 481.838 235.0-252.5 235.0 252.5 246.8 229.3 238.1 17.5 3.20E-07 6.40E-07 9.22E-04 Salem
PZ-106-KS 460.8 462.143 215.0-220.0 215.0 220.0 247.1 242.1 244.6 5 2.60E-07 5.10E-07 7.34E-04 Warsaw
PZ-111-KS 459.2 461.3366 221.0-226.0 221.0 226.0 240.3 235.3 237.8 5 9.50E-07 1.90E-06 2.74E-03 Warsaw
PZ-111-KS 459.2 461.3366 226.0-231.0 226.0 231.0 235.3 230.3 232.8 5 1.70E-06 3.30E-06 4.75E-03 Warsaw
PZ-106-KS 460.8 462.143 237.0-242.0 237.0 242.0 225.1 220.1 222.6 5 2.40E-06 4.80E-06 6.91E-03 Warsaw
PZ-111-KS 459.2 461.3366 220.0-260.0 220.0 260.0 241.3 201.3 221.3 40 1.30E-06 2.50E-06 3.60E-03 Warsaw
PZ-104-KS 482.3 481.838 270.0-290.0 270.0 290.0 211.8 191.8 201.8 20 4.40E-06 8.70E-07 1.25E-03 Warsaw
PZ-111-KS 459.2 461.3366 260.0-265.0 260.0 265.0 201.3 196.3 198.8 5 2.00E-06 3.80E-06 5.47E-03 Warsaw
PZ-100-KS 438.3 484.82 290.0-295.0 290.0 295.0 194.8 189.8 192.3 5 5.60E+05 1.10E-04 1.58E-01 Warsaw
PZ-104-KS 482.3 481.838 287.0-292.5 287.0 292.5 194.8 189.3 192.1 5.5 2.70E-06 5.30E-06 7.63E-03 Warsaw
PZ-111-KS 459.2 461.3366 260.0-290.0 260.0 290.0 201.3 171.3 186.3 30 1.10E-06 2.20E-06 3.17E-03 Warsaw
PZ-104-KS 482.3 481.838 290.0-320.0 290.0 320.0 191.8 161.8 176.8 30 7.10E-07 1.40E-06 2.02E-03 Warsaw
PZ-100-KS 438.3 484.82 265.0-357.6 265.0 357.6 219.8 127.2 173.5 92.6 5.30E-06 1.00E-05 1.44E-02 Warsaw
PZ-111-KS 459.2 461.3366 290.0-343.7 290.0 343.7 171.3 117.6 144.5 53.7 3.10E-06 6.10E-06 8.78E-03 Warsaw
PZ-104-KS 482.3 481.838 320.0-358.3 320.0 358.3 161.8 123.5 142.7 38.3 3.40E-06 6.60E-07 9.50E-04 Warsaw
PZ-106-KS 460.8 462.143 301.0-346.4 301.0 346.4 161.1 115.7 138.4 45.4 3.30E-05 6.60E-05 9.50E-02 Warsaw
PZ-104-KS 482.3 481.838 343.0-348.0 343.0 348.0 138.8 133.8 136.3 5 1.90E-06 3.70E-06 5.33E-03 Warsaw
PZ-111-KS 459.2 461.3366 343.0-348.0 343.0 348.0 118.3 113.3 115.8 5 2.50E-05 4.90E-05 7.06E-02 Keokuk
PZ-104-KS 482.3 481.838 366.0-371.0 366.0 371.0 115.8 110.8 113.3 5 4.00E-06 7.90E-06 1.14E-02 Keokuk
PZ-100-KS 438.3 484.82 366.0-391.0 366.0 391.0 118.8 93.8 106.3 25 7.60E-07 1.50E-06 2.16E-03 Keokuk
PZ-111-KS 459.2 461.3366 343.0-368.0 343.0 368.0 118.3 93.3 105.8 25 2.10E-05 4.10E-05 5.90E-02 Keokuk
PZ-111-KS 459.2 461.3366 355.0-360.0 355.0 360.0 106.3 101.3 103.8 5 4.30E-05 8.50E-05 1.22E-01 Keokuk
PZ-106-KS 460.8 462.143 357.0-362.2 357.0 362.2 105.1 99.9 102.5 5.2 2.80E-05 5.50E-05 7.92E-02 Keokuk
PZ-106-KS 460.8 462.143 346.0-374.1 346.0 374.1 116.1 88.0 102.1 28.1 2.20E-05 4.30E-05 6.19E-02 Keokuk
PZ-100-KS 438.3 484.82 377.0-391.0 377.0 391.0 107.8 93.8 100.8 14 1.40E-06 2.70E-06 3.89E-03 Keokuk
PZ-104-KS 482.3 481.838 360.0-408.0 360.0 408.0 121.8 73.8 97.8 48 5.70E-06 1.10E-05 1.58E-02 Keokuk
PZ-106-KS 460.8 462.143 364.0-374.0 364.0 374.0 98.1 88.1 93.1 10 1.70E-05 3.40E-05 4.90E-02 Keokuk
PZ-104-KS 482.3 481.838 390.0-408.0 390.0 408.0 91.8 73.8 82.8 18 1.30E-05 2.60E-05 3.74E-02 Keokuk

Notes:
ft - feet
min - minute
cm/sec - centimeters per second
bgs - below ground surface
msl - above mean sea level
GSE - Ground Surface Elevation
K - Hydraulic Conductivity
Minimum, maximum, and geometric means calculated using saturated intervals

1.0E-03 1.2E-02 2.7E-03

1.6E-04 4.6E-037.2E-02

2.2E-03 1.2E-01 2.8E-02

7.3E-04 1.6E-01 5.5E-03
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TABLE 3-5. LABORATORY PERMEABILITY TESTING RESULTS
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Sample Number
Sample 
Length 

(cm)

Sample 
Diameter 

(cm)

Sample 
Dry 

Density 
(pcf)

Maximum 
Dry Density 

(pcf)

Compaction 
(%)

Initial 
Moisture 
Content 

(%)

Optimum 
Moisture 
Content 

(%)

Effective 
Pressure 

(psi)

Back 
Pressure 

(psi)
Gradient

Average 
Permeability 

(cm/sec)

Average 
Permeability 

(ft/day)

PZ-101-SS
6-8 7.99 7.22 91.7 --- --- 24.4 --- 6 94 2 3 x 10-4 8.5E-01

PZ-102-SS
4-6 8.82 7.07 92.2 --- --- 28.2 --- 5 95 9 8 x 10-7 2.3E-03

PZ-103-SS
14-16 7.73 7.18 97.7 --- --- 28.3 --- 13 87 4 2 x 10-6 5.7E-03

PZ-104-KS
6-8 9.11 7.14 95.7 --- --- 23.6 --- 6 94 24 2 x 10-7 5.7E-04

PZ-106-KS
6-8 8.89 7.14 103.0 --- --- 22.2 --- 6 94 5 3 x 10-6 8.5E-03

PZ-106-KS
GTS-1

201.9-202.5
7.63 4.50 151.9 --- --- 4.5 --- 153 98 129 <1.1 x 10-10 3.1E-07

PZ-106-KS
GTS-2

229.6-230.1
7.66 4.47 148.0 --- --- 4.4 --- 170 88 94 1.5 x 10-10 4.3E-07

PZ-200-SS
6-8 9.59 7.17 95.3 --- --- 27.5 --- 6 94 4 2 x 10-6 5.7E-03

PZ-201-SS
26-28 8.11 7.13 86.4 --- --- 34.5 --- 23 77 14 3 x 10-6 8.5E-03

PZ-202-SS
6-8 8.08 7.10 96.4 --- --- 26.7 --- 6 94 10 3 x 10-7 8.5E-04

PS-1
10 9.56 7.23 100.8 105.0 96 18.4 19.0 5 95 6 2 x 10-7 5.7E-04

PS-2
7 9.55 7.24 101.7 106.0 96 17.5 17.5 5 95 10 3 x 10-7 8.5E-04

LR-103 10.16 7.22 79.9 --- --- 37.4 17.5 5 95 3 2 x 10-4 5.7E-01
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TABLE 3-6. PRELIMINARY IDENTIFICATION OF POTENTIAL CHEMICAL-SPECIFIC ARARS 
WEST LAKE LANDFILL OU-3 

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN 

1 of 19 

Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
40 C.F.R. Part 192, 
Subpart A Health 
and Environmental 
Protection 
Standards for 
Uranium and 
Thorium Mill 
Tailings, Standards 
for the Control of 
Residual 
Radioactive 
Material from 
Inactive Uranium 
Processing Sites 
 
40 C.F.R. 
Appendix Table 1 
to Subpart A of 
Part 192, 
Maximum 
Concentration of 
Constituents for 
Groundwater 
Protection 

Radium, uranium, 
and trace metals 
in groundwater 
Radium-226 
(Radium-228) in 
soil 

Maximum constituent concentration: Not applicable, but 
potentially relevant 
and appropriate for 
OU- 3. 

West Lake Landfill OU-3 is not a 
designated Title I uranium mill tailings site; 
therefore, this requirement would not be 
applicable.  As potential leaching of 
radionuclides and trace metals from the 
radiologically impacted materials at the 
Site is a possible issue of concern, these 
standards are potentially relevant and 
appropriate to the ROD-selected remedy 
and the partial excavation alternatives.  
The EPA has determined that the residual 
radioactive materials considered in 40 
C.F.R. § 192.12 are similar to RIM present 
in OU-1.  EPA has concluded that the 
cleanup standards in 40 C.F.R. § 192.12 
are relevant and appropriate for all of OU-
1, except for the areas covered by an 
engineered cap compliant with standards 
in UMTRCA Subpart A. 

Combined Ra-226 and Ra-228 5 pCi/L 
Combined U-234 and U-238 30 pCi/L 
Gross alpha (excluding radon & 15 pCi/L 
uranium) 
Arsenic 0.05 mg/L 
Barium 1.0 mg/L 
Cadmium 0.01 mg/L 
Chromium 0.05 mg/L 
Lead 0.05 mg/L 
Mercury 0.002 mg/L 
Selenium 0.01 mg/L 
Silver 0.05 mg/L 
Nitrate (as N) 10 mg/L 
Molybdenum 0.1 mg/L 

 

  

   

   

   Missouri Water 
Quality Standards, 
10 C.S.R. 
§ 20-7.031(5) 

Groundwater Water contaminants shall not cause or contribute 
to an exceedance of the following: 
 
Inorganics (mg/L) 

Fluoride 4 
Nitrate 10 

Trace metals (ug/L) 
Antimony 6 
Arsenic 50 
Barium 2000 
Beryllium 4 

Not applicable, but 
potentially relevant 
and appropriate for 
OU-3. 

These standards are only applicable to 
public drinking water systems; however, 
these standards may potentially be 
relevant and appropriate standards for 
groundwater. 
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TABLE 3-6. PRELIMINARY IDENTIFICATION OF POTENTIAL CHEMICAL-SPECIFIC ARARS 
WEST LAKE LANDFILL OU-3 

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN 

2 of 19 

Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  Boron 2000 

Cadmium 5 
Chromium III 100 
Cobalt 1000 
Copper 1300 
Iron 300 
Lead 15 
Manganese 50 
Mercury 2 
Nickel 100 
Selenium 50 
Silver 50 
Thallium 2 
Zinc 5000 

Organics (ug/L) 
Acrolein 320 
Bis-2-chloroisopropyl ether 1400 
2, chlorophenol 0.1 
2,4-dichlorophenol 93 
2,4-dinitrophenol 70 
2,4-dimethylphenol 540 
2,4,5-trichlorophenol 2600 
2,4,6-trichlorophenol 2 
2-methyl-4,6-dinitrophenol 13 
Ethylbenzene 700 

  

    
    
    

  

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

Hexachlorocyclopentadiene 
Isophorone 
Nitrobenzene 
Phenol 
Dichloropropene 
Para(1,4)-dichlorobenzene 
Other Dichlorobenzenes 
1,2,4-trichlorobenzene 
1,2,4,5-tetrachlorobenzene 
Pentachlorobenzene 

50 
36 
17 
300 
87 
75 
600 
70 
2.3 
3.5 

  

      1,1,1-trichloroethane 200   
  1,1,2-trichloroethane 0.04   
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Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  2,4-dinitrotoluene 

1,2-diphenylhydrazine 
di (2-ethylhexyl) adipate 

Pesticides (ug/L) 
2,4-D 
2,4,5-TP 
Alachlor 
Atrazine 
Carbofuran 
Dalapon 
Dibromochloropropane 
Dinoseb 
Diquat 
Endothall 
Ethylene dibromide 
Oxamyl (vydate) 
Picloram 
Simazine 
Glyphosate 

0.04 
0.04 
400 
70 
50 
2 
3 
40 
200 
0.2 
7 
20 
100 
0.05 
200 
500 
4 
700 

  
 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
  Bioaccumulatie Anthropogenic Toxics (ug/L) 

PCBs 0.000045 
  

    DDT 
DDE 
DDD 
Endrin 
Endrin aldehyde 
Aldrin 
Dieldrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

  

0.00059 
0.00059 
0.00083 
2 
0.75 
0.00013 
0.00014 
0.4 
0.2 
40 
3 

 

  
    
    
    
    
    
    
    
    
    
    
    

Alpha,beta,delta-BHC 
Chlordane 
Benzidine 
2,3,7,8-TCDD (dioxin) 
Pentachlorophenol 

0.0022 
2 
0.00012 
0.000000013 
1 
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Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  Anthropogenic Carcinogens (ug/L) 

Acrylonitrile 
Hexachlorobenzene 

 
0.058 
1 

 
 

 

  Bis (2-chloroethyl) ether 
Bis (chloromethyl) ether 
Hexachloroethane 
3,3'-dichlorobenzidine 
Hexachlorobutadiene 
n-nitrosodimethylamine 

Volatile Organic Compounds (ug/L) 
Chlorobenzene 
Carbon Tetrachloride 
Trihalomethanes 
Bromoform 
Chlorodibromomethane 
Dichlorobromomethane 
Chloroform 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
1,2-dichloroethane 
1,1,2,2-tetrachloroethane 
1,1-dichloroethylene 
1,2-trans-dichloroethylene 
1,2-cis-dichloroethylene 
Trichloroethylene 
Tetrachloroethylene 
Benzene 
Toluene 
Xylenes (total) 
Vinyl chloride 
Styrene 
1 2 di hl  

0.03 
0.00013 
1.9 
0.04 
0.456 
0.0007 

  
    
    
    

    
    
  100 

5 
80 

4.3 
0.41 
0.56 
5.7 
48 
5 

4.7 
5 

0.17 
7 
100 
70 
5 

0.8 
5 
1000 
10000 
2 
100 

 

  
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
  Polynuclear Aromatic Hydrocarbons (ug/L) 

Anthracene 9600 
  

    

  Fluoranthene 
Fluorene 

300 
1300 

  
    
    

DRAFT



TABLE 3-6. PRELIMINARY IDENTIFICATION OF POTENTIAL CHEMICAL-SPECIFIC ARARS 
WEST LAKE LANDFILL OU-3 

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN 

5 of 19 

Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  Pyrene 

Benzo(a)pyrene 
960 

0.2 
  

  Other polynuclear aromatic hydroca 0.0044   
Acenaphthene 

Phthalate Esters (ug/L) 
Bis(2-ethylhexyl) phthalate 

1200 
 

   6       
  Butylbenzyl phthalate 

Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 

 
Health Advisory Levels (ug/L) 

Ametryn 
Baygon 
Bentazon 
Bis-2-chloroisopropyl ether 
Bromacil 
Bromochloromethane 
Bromomethane 
Butylate 
Carbaryl 
Carboxin 
Chloramben 
o-chlorotoluene 
p-chlorotoluene 
Chlorpyrifos 
DCPA (dacthal) 
Diazinon 
Dicamba 
Diisopropyl methylphosphonate 
Dimethyl methylphosphonate 
1,3-dinitrobenzene 
Diphenamid 
Diphenylamine 
Disulfoton 
1,4-dithiane 

3000 
23000 
313000 
2700 

  
    
    
    

  60 
3 
20 
300 
90 
90 
10 
350 
700 
700 
100 
100 
100 
20 
4000 
0.6 
200 
600 
100 
1 
200 
200 
0.3 
80 
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Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  Diuron 

Fenamiphos 
Fluometron 
Fluorotrichloromethane 
Fonofos 
Hexazinone 
Malathion 
Maleic hydrazide 
MCPA 
Methyl parathion 
Metolachlor 
Metribuzin 
Naphthalene 

10 
2 
90 
2000 
10 
200 
200 
4000 
10 
2 
70 
100 
20 

  
 

    
    
    
    
    
    
    
    
    
    

Nitroguanidine 700 
p-nitrophenol 60 
Paraquat 30 
Pronamide 50 
Propachlor 90 
Propazine 10 
Propham 100 
2,4,5-T 70 
Tebuthiuron 500 
Terbacil 90 
Terbufos 0.9 
1,1,1,2-Tetrachloroethane 70 
1,2,3-trichloropropane 40 
Trifluralin 5 
Trinitroglycerol 5 
Trinitrotoluene 2 DRAFT



TABLE 3-6. PRELIMINARY IDENTIFICATION OF POTENTIAL CHEMICAL-SPECIFIC ARARS 
WEST LAKE LANDFILL OU-3 

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN 

7 of 19 

Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
Missouri Public 
Drinking Water 
Program, 
Contaminant 
Levels and 
Monitoring 
10 C.S.R. § 60-4 

Inorganics, 
Synthetic Organic 
Compounds, 
Radionuclides, 
Secondary 
Contaminants, 
and Volatile 
Organic 
Compounds 

Maximum contaminant levels for public water 
systems. 

Not applicable, but 
potentially relevant 
and appropriate for 
OU-3. 

These standards apply to public water 
systems and therefore are not applicable 
to West Lake Landfill OU-3. As these 
standards provide for maximum 
concentrations in drinking water and the 
alluvial aquifer could be used for drinking 
water, these standards are potentially 
relevant and appropriate for groundwater 
at the Site. 

Maximum Contaminant Levels 

Inorganics 
Antimony 0.006 mg/L 
Arsenic 0.01 mg/L 
Asbestos 7 x 106 
fibers/L 
Barium 2 mg/L 
Beryllium 0.004 mg/L 
Cadmium 0.005 mg/L 
Chromium 0.1 mg/L 
Cyanide 0.2 mg/L 
Fluoride 4.0 mg/L 
Mercury 0.002 mg/L 
Nitrate (as N) 10 mg/L 
Nitrite (as N) 1 mg/L 
Total Nitrate + Nitrite (as N) 10 mg/L 
Selenium 0.05 mg/L 
Thallium 0.002 mg/L 
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Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
Synthetic Organic Compounds 

Alachlor 0.002 mg/L 
Atrazine 0.003 mg/L 
Benzo(a)pyrene 0.0002 mg/L 
Carbonfugran 0.04 mg/L 
Chlordane 0.002 mg/L 
Dalapon 0.2 mg/L 
Di(2-ethylhexyl) adipate 0.4 mg/L 
Dibromochloropropane (DBCP) 0.0002 mg/L 
Di(2-ethylhexyl) phthalate 0.006 mg/L 
Dinoseb 0.007 mg/L 
Diquat 0.02 mg/L 

      Endothall 0.1 mg/L 
Endrin 0.002 mg/L 
2,4-D 0.07 mg/L 
Ethylene dibromide (EDB) 0.00005 mg/L 
Glyphosoate 0.7 mg/L 
Heptachlor 0.0004 mg/L 
Heptachlor Epoxide 0.0002 mg/L 
Hexachlorobenzene 0.001 mg/L 
Hexachlorocyclopentadiene 0.05 mg/L 
Lindane 0.0002 mg/L 
Methoxychlor 0.04 mg/L 
Oxamyl (Vydate) 0.2 mg/L 
Picloram 0.5 mg/L 
Polychlorinated biphenyls (PCBs) 0.0005 mg/L 
Pentachlorophenol 0.001 mg/L 
Simazine 0.004 mg/L 
Toxaphene 0.003 mg/L 
2,3,7,8-TCDD (Dioxin) 0.00000003 mg/L 
2,4,5-TP (Silvex) 0.05 mg/L 

Radionuclides 
Combined Ra226 and Ra228 5 pCi/L 
Gross alpha (excluding radon & urn 15 pCi/L 
Uranium 30 ug/L 
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Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  Secondary Contaminants 

Aluminum 0.05 - 0.2 mg/L 
Chloride 250 mg/L 
Copper 1.0 mg/L 
Fluoride 2.0 mg/L 
Benzene 0.005 mg/L 
C b  t t hl id  0 005 /L 

   

  

    
    
    
    

  1,1-dichloroethylene 0.007 mg/L 
para-dichlorobenzene 0.075 mg/L 
1,1,1-trichloroethane 0.2 mg/L 
Trichloroethylene 0.005 mg/L 

  

    
    
  Vinyl chloride 0.002 mg/L 

cis-1,2-dichloroethylene 0.07 mg/L 
Dichloromethane 0.005 mg/L 
1,2-dichloropropane 0.005 mg/L 
Ethylbenzene 0.7 mg/L 

  

    
    
  Monodichlorobenzene 0.1 mg/L 

o-dichlorobenzene 0.6 mg/L 
Styrene 0.1 mg/L 
Tetrachloroethylene 0.005 mg/L 
Toluene 1 mg/L 
1,2,4-Trichlorobenzene 0.07 mg/L 

  

    
    
    
    

  1,1,2-Trichloroethane 0.005 mg/L 
trans-1,2-dischloroethylene 0.1 mg/L 
Xylenes (total) 10 mg/L 

  

    

40 C.F.R. Part 141 Various 
  

 

Establishes standards including maximum 
contaminant levels (MCLs) and Contaminant 
 
 MCLG (mg/L) MCL (mg/L) 

Not applicable, but 
potentially relevant 
and appropriate for 
OU-3.   

These standards are only applicable to 
public drinking water systems; 
however, MCLs and non-zero MCLGs 
may potentially be relevant and 
appropriate standards for OU-3 
groundwater. 

National Primary 
Drinking 
Water Regulations 
40 C.F.R. § 141.50 
40 C.F.R. § 141.51 
40 C.F.R. § 141.52 
40 C.F.R. § 141.53 
40 C.F.R. § 141.54 
40 C.F.R. § 141.55 

 

Trace metals 
Antimony 0.006 0.006 
Asbestos 7 x 106 fibers/liter 7 mfl 
Barium 2 2 
Cyanide 0.2 0.2 
Fluoride 4 4 
Lead 0.015 zero 
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Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  Mercury (inorganic) 0.002 0.002 

Nitrate (as N) 10 10 
Nitrite (as N) 1 1 
Selenium 0.05 0.05 
Thallium 0.0005 0.002 

Organic Chemicals 
Alachlor zero 0.002 
Atrazine 0.003 0.003 
Benzene zero 0.005 
Benzo(a)pyrene (PAHs) zero 0.0002 
Carbofuran 0.04 0.04 
Carbon tetrachloride zero 0.005 
Chlordane zero 0.002 
Chlorobenzene 0.1 0.1 
2,4-D 0.07 0.07 
Dalapon 0.2 0.2 

  
    

    
    
    
    
    

    
    
    
    
    
    
  1,2-Dibromo-3-chloropropane zero 0.0002 

o-Dichlorobenzene 0.6 0.6 
p-Dichlorobenzene 0.075 0.075 
1,2-Dichloroethane zero 0.005 
1,1-Dichloroethylene 0.007 0.007 
cis-1,2-Dichloroethene 0.07 0.07 
trans-1,2-Dichloroethene 0.1 0.1 
Dichloromethane zero 0.005 
1,2-Dichloropropane zero 0.005 
Di(2-ethylhexyl) adipate 0.4 0.4 
Di(2-ethylhexyl) phthalate zero 0.006 
Dinoseb 0.007 0.007 
Dioxin (2,3,7,8-TCDD) zero 0.00000003 
Diquat 0.02 0.02 
Endothall 0.1 0.1 
Endrin 0.002 0.002 
Ethylbenzene 0.7 0.7 
Ethylene dibromide zero 0.00005 
Glyphosate 0.7 0.7 
Heptachlor zero 0.0004 
Heptachlor epoxide zero 0.0002 
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Citation Chemical & 
Medium Requirement Preliminary 

Determination Remarks 
  Hexachlorobenzene zero 0.001 

Hexachlorocyclopentadiene 0.05 0.05 
Lindane 0.0002 0.0002 
Methoxychlor 0.04 0.04 
Oxamyl (Vydate) 0.2 0.2 
PCBs zero 0.0005 
Pentachlorophenol zero 0.001 
Picloram 0.5 0.5 
Simazine 0.004 0.004 
Styrene 0.1 0.1 
Tetrachloroethylene zero 0.005 
Toluene 1 1 
Toxaphene zero 0.003 
2,4,5-TP (Silvex) 0.05 0.05 
1,2,4-Trichlorobenzene 0.07 0.07 
1,1,1-Trichloroethane 0.2 0.2 
1,1,2-Trichloroethane 0.003 0.005 
Trichloroethylene zero 0.005 
Vinyl chloride zero 0.002 
Xylenes (total) 10 10 

Radionuclides (picocuries per liter [pCi/L]) 
Alpha particles zero 15 
Beta particles and photon emitters zero 4 
(millirems per year) 
Radium-226 and Radium-228 5 
(combined) 
Uranium (ug/L) zero 30 
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Chemical 
Maximum 

Concentration 
Allowed 

Medium 
Reason Why  

Requirement May 
Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Toxic 
Substances 

Water contaminants 
shall not cause an 
exceedance of 
criteria in Tables A 
and B to be 
exceeded; 
Concentrations of 
these substances in 
bottom sediments 
or waters shall not 
harm benthic 
organism and shall 
not accumulate 
through the food 
chain in harmful 
concentrations, nor 
shall state and 
federal maximum 
fish tissue levels for 
fish consumption be 
exceeded. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(B)(1) The specific criteria 
shall apply to waters contained in Tables G and 
H of this rule and the Missouri Use Designation 
Dataset. (B) Toxic Substances. 1. Water 
contaminants shall not cause the criteria in 
Tables A and B to be exceeded. Concentrations 
of these substances in bottom sediments or 
waters shall not harm benthic organisms and 
shall not accumulate through the food chain in 
harmful concentrations, nor shall state and 
federal maximum fish tissue levels for fish 
consumption be exceeded. More stringent 
criteria may be imposed if there is evidence of 
additive or synergistic effects. 

These standards are potentially 
applicable to discharges to waters of 
the state which may occur as part of a 
groundwater treatment remedy. 
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Chemical 
Maximum 

Concentration 
Allowed 

Medium 
Reason Why  

Requirement May 
Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Toxic 
Substances 

Analysis methods 
for metals are 
specified. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(B)(2) 
(5) Specific Criteria. (B) Toxic Substances. 2. 
For compliance with this rule, metals shall be 
analyzed by the following methods: A. Aquatic 
life protection and human health protection—
fish consumption. (I) Mercury—total recoverable 
metals. (II) All other metals—dissolved metals; 
B. Drinking water supply—total recoverable 
metals; and C all other beneficial uses – total 
recoverable metals. 

These standards are potentially 
applicable to discharges to waters of 
the state which may occur as part of a 
groundwater treatment remedy. 

Toxic 
Substances 

Other toxic 
substances for 
which sufficient 
toxicity data are not 
available may not 
be released to 
waters of the state 
until safe levels are 
demonstrated 
through studies. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(B)(3) 
Other potentially toxic substances for which 
sufficient toxicity data are not available may 
not be released to waters of the state until safe 
levels are demonstrated through adequate 
bioassay studies. 

If contaminated media treatment 
generated free liquids that are 
discharged to a surface water body, 
these standards are potentially 
applicable. 

pH Shall not cause pH 
to be outside the 
range of 6.5 - 9.0 
standard units. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(E) 
Water contaminants shall not cause pH to be 
outside of the range of 6.5 to 9.0 standard pH 
units. 

If contaminated media treatment 
generated free liquids that are 
discharged to a surface water body, 
these standards are potentially 
applicable. DRAFT
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Chemical 
Maximum 

Concentration 
Allowed 

Medium 
Reason Why  

Requirement May 
Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Taste- and 
Odor- 
Producing 
Substance s 

Shall not interfere 
with beneficial 
uses. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(F) 
Taste- and Odor-Producing Substances 
Taste- and odor-producing substances shall 
be limited to concentrations in the streams or 
lakes that will not interfere with beneficial uses 
of the water. For those streams and lakes 
designated for drinking water supply use, the 
taste- and odor-producing substances shall be 
limited to concentrations that will not interfere 
with the production of potable water by 
reasonable water treatment processes. 

These standards are potentially 
applicable to discharges to waters of 
the state. 

Turbidity and 
Color 

Shall not cause or 
contribute 
substantial visual 
contrast with natural 
appearance or 
interfere with 
beneficial uses. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(G) 
Turbidity and Color. Water contaminants shall 
not cause or contribute to turbidity or color 
that will cause substantial visible contrast with 
the natural appearance of the stream or lake 
or interfere with beneficial uses. 

If turbidity and color are elevated in 
any potential discharge, these 
standards are potentially applicable. 

Solids Shall not cause or 
contribute to excess 
of a level that will 
interfere with 
beneficial uses. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(H) 
Solids. Water contaminants shall not cause or 
contribute to solids in excess of a level that will 
interfere with beneficial uses.  The stream or 
lake bottom shall be free of materials which will 
adversely alter the composition of the benthos, 
interfere with the spawning of fish or 
development of their eggs, or adversely change 
the physical or chemical nature of the bottom. 

If elevated Total Suspended Solids 
(TSS) is present in any potential 
discharge, these standards are 
potentially applicable which may 
occur as part of a groundwater 
treatment remedy. 

Radioactive 
Materials 

Shall conform to 
state and federal 
limits for drinking 
water supply. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(I); cross-reference 10 
C.S.R. 60-4.060 Radioactive Materials. All 
streams and lakes shall conform to state and 
federal limits for radionuclides established for 
drinking water supply. 

As these standards provide for 
maximum concentrations in drinking 
water and the alluvial aquifer could be 
used for drinking water outside of the 
West Lake Landfill boundaries, these 
standards are potentially applicable. 
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Chemical 
Maximum 

Concentration 
Allowed 

Medium 
Reason Why  

Requirement May 
Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Dissolved 
Oxygen 

Shall not cause 
levels lower than 
described in Table 
A or Table K. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 2-7.031(5)(J) 
Dissolved Oxygen. Water contaminants 
shall not cause the dissolved oxygen to be 
lower than the levels described in Table A 
or Table K—Site-Specific Criteria. 

If DO is not within the acceptable range 
in any potential discharge, these 
standards are potentially applicable. 

Total Dissolved 
Gases 

Operation of 
impoundments shall 
not to exceed 110% 
of the saturation 
value for gases at 
the existing 
atmospheric and 
hydrostatic 
pressures. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(K) 
Total Dissolved Gases. Operation of 
impoundments shall not cause the total 
dissolved gas concentrations to exceed one 
hundred ten percent (110%) of the saturation 
value for gases at the existing atmospheric and 
hydrostatic pressures. 

If dissolved gases are present in 
any potential discharge, these 
standards are potentially 
applicable. 

Sulfates 
and 
Chlorides 

Shall not cause or 
contribute to levels 
in excess of Table 
A from 2009 
version of the 
Missouri Water 
Quality Standards. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(L), 10 C.S.R. 20-7.031 
Table A (2009) 

If sulfides and chlorides are elevated in 
any potential discharge, these 
standards are potentially applicable. 

DRAFT



TABLE 3-6. PRELIMINARY IDENTIFICATION OF POTENTIAL CHEMICAL-SPECIFIC ARARS 
WEST LAKE LANDFILL OU-3 

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN 

16 of 19 

Chemical 
Maximum 

Concentration 
Allowed 

Medium 
Reason Why  

Requirement May 
Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Carcinogenic 
Substances 

Shall not exceed 
concentrations in 
water which 
correspond to the 
10-6 cancer risk 
rate, at average fish 
and water 
consumption 
amounts. Federal 
limits for drinking 
water supply shall 
supersede criteria 
developed in this 
manner. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(M) 
Sulfate and Chloride Limit for Protection of 
Aquatic Life. Water contaminants shall not 
cause sulfate or chloride criteria to exceed the 
levels described in Table A. 
Carcinogenic Substances. Carcinogenic 
substances shall not exceed concentration in 
water which correspond to the 10-6 cancer risk 
rate. This risk rate equates to one (1) additional 
cancer case in a population of one (1) million 
with lifetime exposure. Derivation of this 
concentration assumes average water and fish 
consumption amounts. Assumptions are two (2) 
liters of water and six and one-half (6.5) grams 
of fish consumed per day. Federally established 
final maximum contaminant levels for drinking 
water supply shall supersede drinking water 
supply criteria developed in this manner. 

If carcinogenic substances are 
elevated in any potential discharge, 
these standards are potentially 
applicable. 

All 
Pollutants 

Sample collection 
shall be performed 
per Standard 
Methods, 40 CFR 
136, for the 
examination of 
water and 
wastewater or other 
procedures 
approved by EPA 
and the 
Department. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(0) 
All methods of sample collection, preservation, 
and analysis used in applying criteria in these 
standards shall be in accord with those 
prescribed in the latest edition of Standard 
Methods for the Examination of Water and 
Wastewater or other procedures approved by 
the Environmental Protection Agency and the 
Missouri Department of Natural Resources. 

These standards are potentially 
applicable to sample collection and 
analysis of discharges to waters of the 
state. 
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Chemical 
Maximum 

Concentration 
Allowed 

Medium 
Reason Why  

Requirement May 
Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Whole Effluent 
Toxicity (WET) 

Chronic WET tests 
performed at the 
percent effluent at 
the edge of the 
missing zone shall 
not be toxic to the 
more sensitive of at 
least two 
representative, 
diverse species. 
Pollutant 
attenuation will be 
considered. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031(5)(Q) 
WET Chronic Tests. Chronic WET tests 
performed at the percent effluent at the edge of 
the mixing zone shall not be toxic to the more 
sensitive of at least two (2) representative, 
diverse species. Pollutant attenuation 
processes such as volatilization and 
biodegradation which may occur within the 
allowable mixing zone will be considered in 
interpreting results. 

If WET is elevated in any potential 
discharge, these standards are 
potentially applicable. 

Biocriteria Receiving waters 
shall not be 
significantly 
different than 
reference waters. 

Water May be an ARAR if 
groundwater 
discharges to 
surface water. 

10 C.S.R. 20-7.031 (5)(R) 
Biocriteria. The biological integrity of waters, as 
measured by lists or numeric indices of benthic 
invertebrates, fish, algae, or other appropriate 
biological indicators, shall not be significantly 
different from reference waters. Waters 
targeted for numeric biological criteria 
assessment must be contained within the 
Missouri Use Designation Dataset and shall be 
compared to reference waters of similar size, 
scale within the stream network, habitat type, 
and aquatic ecoregion type. Reference water 
locations for some aquatic habitat types are 
listed in Table I. 

If biocriteria are met in any potential 
discharge, these standards are 
potentially applicable. 
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Chemical 
Maximum 

Concentration 
Allowed 

Medium 
Reason Why  

Requirement May 
Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Water Quality Appendix 1 
Appendix 2 

Water Continue to 
monitor 

10 C.S.R. 80-3.010(11)B.4 10 C.S.R. 80-3.010 
Appendix 1 10 C.S.R. 80-3.010 Appendix 2 
Groundwater Monitoring. (A) Requirements. The 
owner/operator of a sanitary landfill shall 
implement a groundwater monitoring program 
capable of determining the sanitary landfill’s 
impact on the quality of groundwater underlying 
the sanitary landfill. (B) Satisfactory 
Compliance-Design 

Not applicable to CERCLA sites, but 
may be relevant and appropriate if 
water is required to be monitored. 

Water Quality TMDLs Water Continue to 
monitor 

TMDL for Missouri Load 
Missouri’s Water Quality Standards, 10 C.S.R. 
20- 7.031, Table A, under Persistent, 
Bioaccumulative, Man-made Toxics.  
Satisfactory Compliance-Design 

Not applicable to CERCLA sites, but 
may be relevant and appropriate if 
water is required to be monitored. 

Water 
pollutants 

Safe Drinking Water 
Law and specified 
regulatory 
contaminant limits 

Water Drinking water 
protection 

640.100-640.140 RSMo 
Drinking water 
regulations 

Not applicable to CERCLA sites since 
these pertain to drinking water, but 
may be relevant and appropriate if 
water pollutants are present in any 
water discharged or to groundwater. 
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OSWER Directives and Other Guidance Documents Identified as TBCs 

Citation Chemical Medium Requirement Preliminary  
Determination Remarks 

EPA Memo 
“Considering a 
Noncancer Oral 
Reference Dose 
for Uranium for 
Superfund 
Human Health 
Risk 
Assessments" 
(Dated 
December 1, 
2016) 

Soluble 
uranium 

Various This memorandum provides information 
and recommendations about an oral 
reference dose (RfD) for non-radiological 
toxicity of soluble uranium. 
This memorandum recommends the use of 
the ATSDR intermediate MRL for soluble 
uranium without further adjustment, in lieu 
of the RfD currently published in IRIS, for 
assessment of chronic exposures also. 
Specifically, evaluation of the non- 
carcinogenic risks posed by uranium 
should use a toxicity value of 0.0002 
mg/kg-day. 

Potential TBC As this is only guidance, it is not an ARAR. 
This guidance may be a TBC if soluble 
uranium is identified as a COPC. 

OSWER 
4283.1- 14 
("Use of 
Uranium 
Drinking Water 
Standards 
under 40 CFR 
141 and 40 
CFR 192 as 
Remediation 
Goals 
for 
Groundwater 
at CERCLA 
Sites") 

Radionuclides Ground- 
water 

OSWER Directive 9283.1-14 addresses the 
use of uranium drinking water standards for 
groundwater remediation at CERCLA sites. 
This directive specifies that both the 
uranium MCL (40 CFR 141) and the 
UMTRCA standards (40 CFR 192) are 
potentially relevant and appropriate. 
This directive also provides guidance on the 
groundwater point of compliance standard in 
40 C.F.R. 192.02(c)(4) relative to the 
CERCLA approach for conducting 
groundwater responses. 

Potential TBC As this is only guidance, it is not an ARAR. 
This guidance may be a TBC, insofar as it 
specifies certain standards as ARARs. 
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Citation Action Medium Requirement 

Preliminary  
Determination Remarks 

Resource 
Conservation and 
Recovery Act 
(RCRA) Subtitle C 
(40 C.F.R. 240 et 

Hazardous 
waste 
management 

 Establishes standards for identification 
of and treatment, storage and disposal 
of hazardous wastes including 
hazardous wastes disposed in 
landfills.  
Standards for Identification of 
hazardous wastes (40 C.F.R. 261)  
Standards for Generators of hazardous 
wastes (40 C.F.R. 262)  
Standards for Transporters of 
hazardous wastes (40 C.F.R. 263)  
Use and Management of Containers 
(40 C.F.R. 264 Subpart I)  
Land Disposal Restrictions (40 C.F.R. 
264 Subpart N)  
Staging Piles (40 C.F.R. 264.554) 
Specifically, must determine if 
solid waste is a hazardous waste 
using the following method: 

Potentially 
applicable in the 
event that 
hazardous wastes 
or 

Extracted groundwater may be considered 
hazardous waste per TCLP results and may 
require treatment prior to disposal; therefore,  
these requirements may be potentially 
applicable. 

 
 

  
  

seq.)   materials that 
potentially could 
be hazardous 
wastes are 
encountered 
during remedy 
implementation 

 

     

    

    Should first determine if waste is 
excluded from regulation under 40 
C.F.R. 261.4; and 

  

     
    Must then determine if waste is 

listed as a hazardous waste under 
subpart D 40 C.F.R. part 261 or 

    

  

     
   (characteristic waste) identified 

in subpart C of 40 C.F.R. part 
261 by either: 

  

   (1) Testing the waste according 
to the methods set forth in subpart 
C of 40 C.F.R. part 261, or 
according to an equivalent method 
approved by the Administrator 
under 40 C.F.R. §260.21; or 
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Citation Action Medium Requirement 

Preliminary  
Determination Remarks 

   (2) Applying knowledge of the 
hazard characteristic of the waste 
in light of the materials or the 
processes used.   

  

   A generator may accumulate 
hazardous waste at the facility 
provided that  
(accumulation of RCRA hazardous 
waste on site as defined in 40 C.F.R. 
§260.10): 

  

    waste is placed in containers that 
comply with 40 C.F.R. 265.171–173; 
and 

  

    the date upon which accumulation 
begins is clearly marked and visible 
for inspection on each container; 
 container is marked with the words 
“hazardous waste”; or 

  

     

    container may be marked with other 
words that identify the contents if 
accumulation of 55 gal. or less of RCRA 
hazardous waste or one quart of acutely 
hazardous waste listed in §261.33(e) at 
or near any point of generation. 

  

CERCLA Offsite 
Rule 
40 C.F.R. 300.440 

Off-site 
disposal 

 Wastes can only be disposed at 
offsite facilities operating in 
compliance with applicable 
regulations as verified by EPA. 

Applicable to 
off-site 
disposal 

These requirements would be applicable to 
hazardous groundwater results as 
determined TCLP analyses as part of a 
groundwater remedy. 
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Citation Action Medium Requirement 

Preliminary  
Determination Remarks 

DOT and NRC 
regulations for 
shipment of 
radioactive 
materials 
49 C.F.R. Parts 
171-180 and 
10 C.F.R. Part 71 

Off-site 
disposal 

 Specifies requirements for 
shipment of radioactive materials 
including hazard communications, 
labeling, manifests, security, 
emergency response, and 
planning. 

Applicable to 
off-site 
disposal. 

These requirements would be applicable to 
hazardous groundwater results as 
determined TCLP analyses as part of a 
groundwater remedy. 

Offsite disposal 
Waste 
Acceptance 
Criteria 

Off-site 
disposal 

 Lists the types of materials and 
activity levels of waste materials 
that can be accepted by off-site 
disposal facilities. 

Applicable to 
off-site 
disposal. 

These requirements would be applicable to 
hazardous groundwater results as 
determined TCLP analyses as part of a 
groundwater remedy. 

40 C.F.R. Part 131 
(Water Quality 
Standards) 
40 C.F.R. § 131.36 

Sets forth 
requirements 
and 
procedures for 
developing, 
reviewing, 
revising and 
approving 
water quality 
standards by 
the States as 
authorized by 
the Clean 
Water Act 

Groundwater 40 C.F.R. Part 131 describes the 
requirements and procedures for 
developing, reviewing, revising, and 
approving water quality standards by 
the States as authorized by section 
303(c) of the Clean Water Act.  
40 C.F.R. Part 131 does not lay out 
specific standards to be applied, but 
rather serves as a framework by which 
States must develop water quality 
standards for water bodies, including 
uses that may be made of such bodies, 
and standards to promote the safety of 
water as used.  It also provides for the 
process by which EPA reviews, revises 
and approves of water quality 
standards developed by States. 

Not applicable, 
but potentially 
relevant and 
appropriate for 
OU-3. 

It does not appear that these 
standards are applicable to Missouri.  
It should be noted that Missouri has 
adopted Water Quality Standards 
under 10 C.S.R. 20-7.031(5), which 
regulate concentrations of inorganics, 
trace metals, organics, pesticides, 
man-made volatiles, PAHs, phthalates 
and other chemicals. 
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Action Subject to  
Requirement Requirement 

Reason Why  
Requirement May 

Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Release of Pollutants 
to Waters of the State 

Unlawful to pollute 
waters of the state, 
reduce quality below 
water quality standards, 
violate pretreatment 
and toxic material 
control regulations, 
discharge radiological, 
chemical or biological 
gen or high-level 
radioactive wastes into 
waters of the state. 

To protect water 
quality and ensure 

existing or proposed 
discharges do not 

degrade water 
quality beyond the 
bounds of the law. 

644.051.1 It is unlawful for any person to 
cause pollution of any waters of the state or 
to place or cause or permit to be placed 
any water contaminant in a location where 
it is reasonably certain to cause pollution of 
any waters of the state. 

Substantive elements of 
these chapters may be 
applicable if implementing a 
remedial action to include a 
groundwater treatment 
remedy. 

Corrective Measures Groundwater quality Landfill location 10 C.S.R. 80-3.010(12)(C) Requirement 
related to the establishment and 
implementation of a corrective action 
groundwater monitoring program. 

Not applicable to CERCLA 
sites, but may be relevant and 
appropriate if water pollutants 
are present in groundwater or 
any water discharge. 

Installation of 
observation or 

monitoring wells 

Regulates drilling, 
construction, 
registration, and 
abandonment of 
monitoring wells in 
Missouri 

Groundwater 
protection 

10 C.S.R. 23-4 Monitoring Well 
Construction Code 

Substantive portions of 
Division 23 may be relevant 
and appropriate if wells are 
constructed and/or 
abandoned as part of the 
remedy, but will mostly be 
administrative. 

Practice of geology Regulates practice Health and safety 4 C.S.R. 145-1.010 Board of 
Geologist Registration 

Substantive portions of 
4 C.S.R. 145-1.010 may be 
relevant and appropriate if a 
PG stamp and seal on 
drawings are necessary as 
part of the remedy.  
Otherwise mostly 
administrative. 
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Action Subject to  
Requirement Requirement 

Reason Why  
Requirement May 

Be an  
ARAR 

Regulatory Citation Discussion/Analysis 

Abandonment of 
unused domestic 

supply wells 

Regulates activity Groundwater 
protection 

10 C.S.R. 23-3.110 Plugging of Wells Although abandonment of 
unused domestic supply wells 
are not envisioned; could be 
relevant and appropriate if 
monitoring wells are required 
to be abandoned. 

Groundwater tracing Registration and 
reporting of results to 
Missouri Geological 
Survey 

Groundwater 
protection 

L.1991 S.B.221, an Act RSMo 256.621 All 
persons engaged in groundwater or surface 
water tracing, for any purpose, shall register 
with the division.  The registrant shall report 
in writing all proposed injections of tracers to 
the division prior to actual injection.  Written 
and graphical documentation of traces shall 
be provided to the division within thirty days 
of completion of each trace.  The division 
shall maintain records of all injections and 
traces reported and will provide this 
information to interested parties upon 
request. 

If groundwater tracing is 
required, this might be 
considered an ARAR, but note 
that this activity is not part of 
the proposed RI activities. 

Hazardous Waste 
Generation, storage, 

treatment, 
transportation and 

disposal 

Follow all applicable 
state and federal 
hazardous waste laws 
and regulations 

Health and safety Hazardous Waste Management Law 
260.350- 260.1039 Hazardous Waste 
Regulations 10 C.S.R. 25-1 through 19. 
 

Substantive portions of 
Division 25 may be Relevant 
and Appropriate if hazardous 
waste is required to be 
managed under the selected 
remedial options. 
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Location Subject 
to Requirement Requirement 

Reason Why 
Requirement 

May Be an 
ARAR 

Regulatory Citation Discussion/Analysis 

Fee Fee Creek 
Watershed 

Effluent Limitations for 
Metropolitan No-Discharge 
Streams.  Discharge is prohibited 
except as specifically permitted 
under the Water Quality 
Standards 10 C.S.R 20-7031(7). 

To ensure 
existing or 
proposed 
discharges are 
in compliance. 

10 C.S.R 20-7.015(5) (A) Discharge to 
metropolitan no-discharge streams is 
prohibited, except as specifically 
permitted under the Water Quality 
Standards 10 C.S.R 20-7.031 and 
noncontaminated storm water flows. 

These standards are potentially 
applicable if water pollutants are 
present in any water discharge. 

Waters of the 
State of Missouri 

Protection of designated uses. To ensure 
existing or 
proposed 
discharges are 
in compliance. 

10 C.S.R 20-7.031(2)(A)-(C) (2) 
Designation of Uses.  (A) Rebuttable 
presumption.  (B) Presumed Uses.  All 
waters described in subsection (2)(A) 
shall also be assigned Livestock and 
wildlife protection and Irrigation 
designated uses, as defined in this rule.  
(C) Other Uses 

These standards are potentially 
applicable if water pollutants are 
present in any water discharge. 

Waters of the 
State of Missouri 

Waters of the state are subject 
to applicable Anti- Degradation 
Tiers 1 & 2. 

To ensure 
existing or 
proposed 
discharges are 
in compliance. 

10 C.S.R 20-7.031(3) The 
antidegradation policy shall provide three 
(3) levels of protection. 

These standards are potentially 
applicable if water pollutants are 
present in any water discharge. 

Waters of the 
State of Missouri 

General criteria are applicable to 
all waters of the state at all 
times, including mixing zones. 

To ensure 
existing or 
proposed 
discharges are 
in compliance. 

10 C.S.R 20-7.031(4) The following water 
quality criteria shall be applicable to all 
waters of the state at all times including 
mixing zones. 

These standards are potentially 
applicable if water pollutants are 
present in any water discharge. DRAFT
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Location Subject 
to Requirement Requirement 

Reason Why 
Requirement 

May Be an 
ARAR 

Regulatory Citation Discussion/Analysis 

Mixing Zones Where mixing zones are 
applicable, they will be based on 
7Q10 low flow. 

To ensure 
existing or 
proposed 
discharges are 
in compliance. 

10 C.S.R 20-7.031(5)(A) Specific Criteria.  
The specific criteria shall apply to waters 
contained in Tables G and H of this rule 
and the Missouri Use Designation 
Dataset.  Protection of drinking water 
supply is limited to surface waters 
designated for raw drinking water supply 
and aquifers.  Protection of whole body 
contact recreation is limited to waters 
designated for that use.  (A) The 
maximum chronic toxicity criteria in 
Tables A and B shall apply to waters 
designated for the indicated uses given in 
the Missouri Use Designation Dataset 
and Tables G and H. 

These standards are potentially 
applicable if water pollutants are present 
in any water discharge.  The immediate 
receiving stream is not classified for 
mixing zone to apply. 
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Well ID
DTW

(ft bmp)
TD

(ft bmp) Construction Comments
D-13 40.19 135.57 2" SCH 80 PVC SILTY, WATERRA
I-65 11.61 38.48 2" SCH 40 PVC WATERRA
I-65 11.68 41.14 2" SCH 40 PVC SOFT, WATERRA
I-67 11.53 40.56 2" SCH 40 PVC
D-12 49.63 148.55 2" SCH 80 PVC WATERRA
S-10 49.98 56.63 2" SCH 40 PVC WATERRA
I-11 49.95 94.48 2" SCH 80 PVC WATERRA
D-6 17.35 108.09 2" SCH 80 PVC WATERRA
I-9 20.5 56.8 2" SCH 40 PVC STICK UP MISLABELED, WATERRA

S-82 19.73 26.42 2" SCH 40 PVC WATERRA
D-93 19.6 114.52 2" SCH 40 PVC STICK UP MISLABELED, WATERRA

MW-103 8.42 14.35 2" SCH 40 PVC WATERRA
I-62 16.1 44.78 2" SCH 40 PVC WATERRA
D-83 18.4 98.09 2" SCH 40 PVC WATERRA
D-3 37.57 107.7 2" SCH 80 PVC WATERRA
I-4 34.91 35.9 2" SCH 40 PVC PINCHED CASING, WATERRA
S-5 34.19 43.43 2" SCH 40 PVC WATERRA

D-89 26.25 50.46 2" SCH 40 PVC NO SURVEY DATA
D-81 20.05 62.56 2" SCH 40 PVC NO SURVEY DATA
D-87 34.2 115.25 2" SCH 40 PVC

Notes:
DTW - depth to water
ft bmp - feet below measuring point
TD - total depth
SCH - schedule
PVC - polyvinyl chloride
WATERRA - contains Waterra check valve and tubing

6-201906_Piezometer-TBL-5-1thru5-4_TBL.xlsx 1 of 1
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Prefix Series Zone Borehole ID
Total Depth

(ft bgs)

Ground 
Surface 

Elevation
(ft msl)

Bottom 
Screen 

Elevation
(ft msl)

Borehole 
Diameter 
(inches) Well Construction Nearby Wells/Piezometers/Staff Gauges

Data Gaps 
Addressed Additional Rationale Drilling Method Property Owner

MW 304 AD MW-304-AD 111 451 340 9 2-inch Sch. 80 PVC PZ-304 Cluster 2, 3, 5, 6, 7, 9 No deep or bedrock wells exist at PZ-304 cluster Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 304 SS MW-304-SS 151 451 300 9/6 2-inch Sch. 80 PVC PZ-304 Cluster 2, 3, 5, 6, 7, 9 No deep or bedrock wells exist at PZ-304 cluster Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 304 SD MW-304-SD 211 451 240 9/6 2-inch Sch. 80 PVC PZ-304 Cluster 2, 3, 5, 6, 7, 9 No deep or bedrock wells exist at PZ-304 cluster Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 400 AS MW-400-AS 26 446 420 12 2-inch triple nested Sch. 80 PVC S-61, MW-102, D-6 2, 3, 5, 6, 7, 9 S-61 and MW-102 abandoned, D-6 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 400 AI MW-400-AI 51 446 395 12 2-inch triple nested Sch. 80 PVC S-61, MW-102, D-6 2, 3, 5, 6, 7, 9 S-61 and MW-102 abandoned, D-6 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 400 AD MW-400-AD 106 446 340 12 2-inch triple nested Sch. 80 PVC S-61, MW-102, D-6 2, 3, 5, 6, 7, 9 S-61 and MW-102 abandoned, D-6 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 400 SS* MW-400-SS* 146 446 300 9/6 2-inch Sch. 80 PVC S-61, MW-102, D-6 2, 3, 5, 6, 7, 9 S-61 and MW-102 abandoned, D-6 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 400 SD MW-400-SD 206 446 240 9/6 2-inch Sch. 80 PVC S-61, MW-102, D-6 2, 3, 5, 6, 7, 9 S-61 and MW-102 abandoned, D-6 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 401 AS MW-401-AS 25 445 420 12 2-inch triple nested Sch. 80 PVC S-8, I-62, D-83 2, 3, 5, 6, 7, 9 S-8, I-62, and D-83 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 401 AI MW-401-AI 50 445 395 12 2-inch triple nested Sch. 80 PVC S-8, I-62, D-83 2, 3, 5, 6, 7, 9 S-8, I-62, and D-83 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 401 AD MW-401-AD 105 445 340 12 2-inch triple nested Sch. 80 PVC S-8, I-62, D-83 2, 3, 5, 6, 7, 9 S-8, I-62, and D-83 slated for abandonment Air/Sonic/Continuous Core AAA Trailers
MW 401 SS* MW-401-SS* 145 445 300 9/6 2-inch Sch. 80 PVC S-8, I-62, D-83 2, 3, 5, 6, 7, 9 No bedrock wells exist at this location Air/Sonic/Continuous Core AAA Trailers
MW 401 SD MW-401-SD 205 445 240 9/6 2-inch Sch. 80 PVC S-8, I-62, D-83 2, 3, 5, 6, 7, 9 No bedrock wells exist at this location Air/Sonic/Continuous Core AAA Trailers
MW 402 AS MW-402-AS 34 454 420 12 2-inch triple nested Sch. 80 PVC I-66, D-13 2, 3, 5, 6, 7, 9, 10 No shallow alluvial well exists at this location Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 402 AI MW-402-AI 59 454 395 12 2-inch triple nested Sch. 80 PVC I-66, D-13 2, 3, 5, 6, 7, 9 No intermediate alluvial well exists at this location Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 402 AD MW-402-AD 114 454 340 12 2-inch triple nested Sch. 80 PVC I-66, D-13 2, 3, 5, 6, 7, 9 Replace well D-6 Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 402 SS* MW-402-SS* 154 454 300 9/6 2-inch Sch. 80 PVC I-66, D-13 2, 3, 5, 6, 7, 9 No bedrock wells exist at this on-site location Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 402 SD MW-402-SD 214 454 240 9/6 2-inch Sch. 80 PVC I-66, D-13 2, 3, 5, 6, 7, 9 No bedrock wells exist at this on-site location Air/Sonic/Continuous Core Bridgeton Landfill, LLC
MW 500 AS MW-500-AS 19 439 420 12 2-inch triple nested Sch. 80 PVC SG-500 2, 3, 5, 6, 8, 9,10 Downgradient of Inactive Sanitary Landfill Air/Sonic/Continuous Core Earth City Right-of-Way
MW 500 AI MW-500-AI 44 439 395 12 2-inch triple nested Sch. 80 PVC SG-500 2, 3, 5, 6, 9,10 Downgradient of Inactive Sanitary Landfill Air/Sonic/Continuous Core Earth City Right-of-Way
MW 500 AD MW-500-AD 99 439 340 12 2-inch triple nested Sch. 80 PVC SG-500 2, 3, 5, 6, 9,10 Downgradient of Inactive Sanitary Landfill Air/Sonic/Continuous Core Earth City Right-of-Way
MW 500 SS* MW-500-SS* 139 439 300 9/6 2-inch Sch. 80 PVC SG-500 2, 3, 5, 6, 9,10 Downgradient of Inactive Sanitary Landfill Air/Sonic/Continuous Core Earth City Right-of-Way
MW 500 SD MW-500-SD 199 439 240 9/6 2-inch Sch. 80 PVC SG-500 2, 3, 5, 6, 9,10 Downgradient of Inactive Sanitary Landfill Air/Sonic/Continuous Core Earth City Right-of-Way
MW 501 AS MW-501-AS 18 438 420 12 2-inch triple nested Sch. 80 PVC SG-400 2, 3, 5, 6, 8, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Right-of-Way
MW 501 AI MW-501-AI 43 438 395 12 2-inch triple nested Sch. 80 PVC SG-400 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Right-of-Way
MW 501 AD MW-501-AD 98 438 340 12 2-inch triple nested Sch. 80 PVC SG-400 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Right-of-Way
MW 501 SS* MW-501-SS* 138 438 300 9/6 2-inch Sch. 80 PVC SG-400 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Right-of-Way
MW 501 SD MW-501-SD 198 438 240 9/6 2-inch Sch. 80 PVC SG-400 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Right-of-Way
MW 502 AS MW-502-AS 25 445 420 12 2-inch triple nested Sch. 80 PVC USGS St. Charles Missouri River Gauge 2, 3, 5, 6, 8, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Levee District
MW 502 AI MW-502-AI 50 445 395 12 2-inch triple nested Sch. 80 PVC USGS St. Charles Missouri River Gauge 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Levee District
MW 502 AD MW-502-AD 105 445 340 12 2-inch triple nested Sch. 80 PVC USGS St. Charles Missouri River Gauge 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Levee District
MW 500 SS* MW-500-SS* 145 445 300 9/6 2-inch Sch. 80 PVC USGS St. Charles Missouri River Gauge 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Levee District
MW 502 SD MW-502-SD 205 445 240 9/6 2-inch Sch. 80 PVC USGS St. Charles Missouri River Gauge 2, 3, 5, 6, 9,10 Downgradient of wells D-83 and D-6 Air/Sonic/Continuous Core Earth City Levee District
MW 600 AS MW-600-AS 25 445 420 12 2-inch double/triple nested Sch. 80 PVC SG-600 2, 3, 4, 5, 6, 9 Sidegradient background alluvial well Air/Sonic/Continuous Core City of Bridgeton
MW 600 AI MW-600-AI 50 445 395 12 2-inch double/triple nested Sch. 80 PVC SG-600 2, 3, 4, 5, 6, 9 Sidegradient background alluvial well Air/Sonic/Continuous Core City of Bridgeton
MW 600 AD* MW-600-AD* 105 445 340 12 2-inch triple nested Sch. 80 PVC SG-600 2, 3, 4, 5, 6, 9 Sidegradient background alluvial well Air/Sonic/Continuous Core City of Bridgeton
MW 600 SS* MW-600-SS* 145 445 300 9/6 2-inch Sch. 80 PVC SG-600 2, 3, 4, 5, 6, 9 Sidegradient background bedrock well Air/Sonic/Continuous Core City of Bridgeton
MW 600 SD MW-600-SD 205 445 240 9/6 2-inch Sch. 80 PVC SG-600 2, 3, 4, 5, 6, 9 Sidegradient background bedrock well Air/Sonic/Continuous Core City of Bridgeton
MW 601 SS MW-601-SS 232 532 300 9/6 2-inch Sch. 80 PVC N/A 2, 3, 4, 5, 6, 9 Background bedrock wells Air/Sonic/Continuous Core City of Bridgeton
MW 601 SD MW-601-SD 292 532 240 9/6 2-inch Sch. 80 PVC N/A 2, 3, 4, 5, 6, 9 Background bedrock wells Air/Sonic/Continuous Core City of Bridgeton
MW 602 SS MW-602-SS 214 514 300 9/6 2-inch Sch. 80 PVC N/A 2, 3, 4, 5, 6, 9 Background bedrock wells Air/Sonic/Continuous Core City of Bridgeton
MW 602 SD MW-602-SD 274 514 240 9/6 2-inch Sch. 80 PVC N/A 2, 3, 4, 5, 6, 9 Background bedrock wells Air/Sonic/Continuous Core City of Bridgeton
MW 603 AS MW-603-AS 14 434 420 12 2-inch double/triple nested Sch. 80 PVC SG-600 2, 3, 5, 6, 8, 9,10 Sidegradient background alluvial well Air/Sonic/Continuous Core EarthCity Right-of-Way
MW 603 AI MW-603-AI 39 434 395 12 2-inch double/triple nested Sch. 80 PVC SG-600 2, 3, 5, 6, 9,10 Sidegradient background alluvial well Air/Sonic/Continuous Core EarthCity Right-of-Way
MW 603 AD* MW-603-AD* 94 434 340 12 2-inch triple nested Sch. 80 PVC SG-600 2, 3, 5, 6, 9,10 Sidegradient background alluvial well Air/Sonic/Continuous Core EarthCity Right-of-Way
MW 603 SS* MW-603-SS* 134 434 300 9/6 2-inch Sch. 80 PVC SG-600 2, 3, 5, 6, 9,10 Sidegradient background bedrock well Air/Sonic/Continuous Core EarthCity Right-of-Way
MW 603 SD MW-603-SD 194 434 240 9/6 2-inch Sch. 80 PVC SG-600 2, 3, 5, 6, 9,10 Sidegradient background bedrock well Air/Sonic/Continuous Core EarthCity Right-of-Way

Notes:
Data Gaps

1 Adequacy, usability, and status of existing and abandoned on-site and perimeter monitoring wells and associated data;
2 Aquifer properties, including recharge/discharge rates and hydraulic conductivities;
3 Regional and localized hydraulic gradients and flow directions within and between the alluvial aquifer and shallow and deep units (upper and lower intervals) of the bedrock aquifer system (Mississippian age);
4 Background groundwater quality of aquifers located at and near the Site;
5 Occurrence and extent of groundwater contamination;
6 Groundwater geochemistry parameters, redox couples, and organic content;
7 Effects of the Bridgeton Landfill related infrastructure (leachate extraction system, EVOH cover, etc.) and hydraulic characteristics of landfill material on the groundwater system, and leachate chemistry/occurrence;
8 Vapor intrusion;
9 Temporal variability in groundwater levels and flow direction;

10 Temporal and spatial water elevation effects from nearby surface water features (Missouri River) and storm events.

Series Explanation
100 Immediately adjacent to the perimeter of the active sanitary landfill
200 Within 500 feet of the active sanitary landfill
300 Adjacent to inactive landfill areas in western portion of site and upgradient of site
400 Within 500 feet of Area 2
500 Downgradient
600 Background

Zone Explanation
AS Shallow Alluvial
AI Intermediate Alluvial

AD Deep Alluvial
SS Deep St. Louis/Shallow Salem Formation
SD Salem Formation
KS Keokuk Formation

* - installed if encountered
Staff gauges proposed in RI/FS WP
All boreholes drilled using air/sonic drilling techniques and piezometers constructed using 0.005-inch factory slotted PVC screen
PVC - polyvinyl chloride
Sch. - Schedule
N/A - not applicable
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TABLE 5-3. GROUNDWATER VELOCITIES AND ADVECTIVE TRANSPORT DISTANCES
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Zone Minimum Maximum
Geometric 

Mean Minimum Maximum
Geometric 

Mean Minimum Maximum
Geometric 

Mean
Shallow Alluvium 0.35 97 8.9 0.0006 0.15 0.50 142 13.1 25 7,103 654

Intermediate Alluvium 0.39 190 49 0.0006 0.2 0.43 208 53 21 10,410 2,666
Deep Alluvium 4.6 250 59 0.0006 0.2 5.0 274 65 252 13,697 3,243

St. Louis Formation 0.000065 7.8 0.0037 0.003 0.008 0.01 1065 0.505 0.4 53,253 25
Salem Formation 0.00024 0.042 0.0019 0.003 0.008 0.0335 5.72 0.266 1.7 286 13
Keokuk Formation 0.0017 0.011 0.0058 0.003 0.008 0.237 1.48 0.80 12 74 40

Notes:
ft/day - feet per day
ft/ft - feet per foot
ft/year - feet per year
ft - feet

Average 
Regional 
Gradient 

(ft/ft)

Effective 
Porosity

(-)

Groundwater Velocity 
(ft/year)

50 Year Travel Distance 
(ft)

Hydraulic Conductivity 
(ft/day)
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TABLE 5-4. PROPOSED MONITORING WELL NETWORK
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Prefix Series Zone Well ID

Current 
Monitoring 

Status
PZ 112 AS PZ-112-AS A
PZ 113 AS PZ-113-AS A
PZ 114 AS PZ-114-AS A
PZ 205 AS PZ-205-AS A
PZ 207 AS PZ-207-AS A
S 84 AS S-84 A

MW 103 AS MW-103 I
MW 104 AS MW-104 I
MW 1201 AS MW-1201 I
PZ 302 AS PZ-302-AS I
PZ 303 AS PZ-303-AS I
PZ 304 AS PZ-304-AS I
S 5 AS S-5 I
S 8 AS S-8 I
S 10 AS S-10 I
S 53 AS S-53 I
S 82 AS S-82 I

MW 400 AS MW-400-AS P
MW 401 AS MW-401-AS P
MW 402 AS MW-402-AS P
MW 500 AS MW-500-AS P
MW 501 AS MW-501-AS P
MW 502 AS MW-502-AS P
MW 600 AS MW-600-AS P
MW 603 AS MW-603-AS P

I 68 AI I-68 A
I 73 AI I-73 A
D 89 AI D-89 I
I 4 AI I-4 I
I 9 AI I-9 I
I 11 AI I-11 I
I 62 AI I-62 I
I 65 AI I-65 I
I 66 AI I-66 I
I 67 AI I-67 I

PZ 302 AI PZ-302-AI I
PZ 304 AI PZ-304-AI I
PZ 305 AI PZ-305-AI I
MW 400 AI MW-400-AI P
MW 401 AI MW-401-AI P
MW 402 AI MW-402-AI P
MW 500 AI MW-500-AI P
MW 501 AI MW-501-AI P
MW 502 AI MW-502-AI P
MW 600 AI MW-600-AI P
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TABLE 5-4. PROPOSED MONITORING WELL NETWORK
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Prefix Series Zone Well ID

Current 
Monitoring 

Status
MW 603 AI MW-603-AI P

I 7 AI I-7 U
D 85 AD D-85 A
PZ 113 AD PZ-113-AD A
D 3 AD D-3 I
D 6 AD D-6 I
D 12 AD D-12 I
D 13 AD D-13 I
D 81 AD D-81 I
D 83 AD D-83 I
D 87 AD D-87 I
D 93 AD D-93 I

MW 304 AD MW-304-AD P
MW 400 AD MW-400-AD P
MW 401 AD MW-401-AD P
MW 402 AD MW-402-AD P
MW 500 AD MW-500-AD P
MW 501 AD MW-501-AD P
MW 502 AD MW-502-AD P
MW 600 AD* MW-600-AD* P
MW 603 AD* MW-603-AD* P
LR 100 LR LR-100 I
LR 103 LR LR-103 I
LR 104 LR LR-104 I
LR 105 LR LR-105 I
PZ 100 SS PZ-100-SS A
PZ 101 SS PZ-101-SS A
PZ 102 SS PZ-102R-SS A
PZ 102 SS PZ-102-SS A
PZ 103 SS PZ-103-SS A
PZ 104 SS PZ-104-SS A
PZ 105 SS PZ-105-SS A
PZ 106 SS PZ-106-SS A
PZ 107 SS PZ-107-SS A
PZ 109 SS PZ-109-SS A
PZ 111 SS PZ-111-SS A
PZ 113 SS PZ-113-SS A
PZ 115 SS PZ-115-SS A
PZ 116 SS PZ-116-SS A
PZ 200 SS PZ-200-SS A
PZ 201 SS PZ-201A-SS A
PZ 202 SS PZ-202-SS A
PZ 203 SS PZ-203-SS A
PZ 204A SS PZ-204A-SS A
PZ 204 SS PZ-204-SS A
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TABLE 5-4. PROPOSED MONITORING WELL NETWORK
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Prefix Series Zone Well ID

Current 
Monitoring 

Status
PZ 205 SS PZ-205-SS A
PZ 206 SS PZ-206-SS A
PZ 208 SS PZ-208-SS A
PZ 209 SS PZ-209-SS A
PZ 210 SS PZ-210-SS A
PZ 211 SS PZ-211-SS A
PZ 212 SS PZ-212-SS A
PZ 110 SS PZ-110-SS I
MW 304 SS MW-304-SS P
MW 601 SS MW-601-SS P
MW 602 SS MW-602-SS P
MW 400 SS* MW-400-SS* P
MW 401 SS* MW-401-SS* P
MW 402 SS* MW-402-SS* P
MW 500 SS* MW-500-SS* P
MW 500 SS* MW-500-SS* P
MW 500 SS* MW-500-SS* P
MW 600 SS* MW-600-SS* P
MW 603 SS* MW-603-SS* P
MW 1204 SD MW-1204 A
PZ 100 SD PZ-100-SD A
PZ 104 SD PZ-104-SD A
PZ 106 SD PZ-106-SD A
PZ 111 SD PZ-111-SD A
PZ 209 SD PZ-209-SD A
PZ 210 SD PZ-210-SD A
PZ 211 SD PZ-211-SD A
PZ 212 SD PZ-212-SD A
MW 304 SD MW-304-SD P
MW 400 SD MW-400-SD P
MW 401 SD MW-401-SD P
MW 402 SD MW-402-SD P
MW 500 SD MW-500-SD P
MW 501 SD MW-501-SD P
MW 502 SD MW-502-SD P
MW 600 SD MW-600-SD P
MW 601 SD MW-601-SD P
MW 602 SD MW-602-SD P
MW 603 SD MW-603-SD P
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TABLE 5-4. PROPOSED MONITORING WELL NETWORK
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Prefix Series Zone Well ID

Current 
Monitoring 

Status
PZ 100 KS PZ-100-KS A
PZ 104 KS PZ-104-KS A
PZ 106 KS PZ-106-KS A
PZ 111 KS PZ-111-KS A

Notes:
Environmental Control Prefix
S - Shallow
I - Intermediate
D - Deep
LR - Leachate Riser
MW - Monitoring Well
PZ - Piezometer

Hydrological Zone
AS -  Shallow Alluvial
AI -  Intermediate Alluvial
AD -  Deep Alluvial
LR -  Leachate Riser
SS -  Upper Salem/St. Louis Formation
SD -  Salem Formation
KS -  Keokuk Formation

Monitoring Status
A - Active
I - Inactive
U - Unknown
P - Proposed

Samples will not be collected from well I-4 due to compromised casing
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TABLE 5-5. WELL NEST LOCATIONS TO CONSIDER FOR DATALOGGER PLACEMENT
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN

Well ID AS AI AD SS SD KS
MW-500 X X X X
MW-502 X X X X
MW-600 X X X X X
MW-600 X X

Well ID AS AI AD SS SD KS
S-8 X
I-62 X
D-83 X

S-82 X
I-9 X
D-93 X

PZ-202 X
PZ-209 X X
PZ-211 X X

PZ-113 X X X
PZ-100 X X X

Notes:
AS = Shallow Alluvium
AI = Intermediate Alluvium
AD = Deep Alluvium
SS = St. Louis and Upper Salem Formations
SD = The base of the Salem Formation
KS = Keokuk Formation

Aquifer Monitoring Intervals

Aquifer Monitoring Intervals

NEW OFFSITE WELL LOCATIONS

EXISTING ONSITE WELL LOCATIONS
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EXPLANATION

!U PROPOSED MONITORING WELL

!A PROPOSED STAFF GAUGE

MONITORING WELL STATUS

U PHASE I ACTIVE

HYDROGEOLOGIC ZONE

! LEACHATE RISER

! SHALLOW ALLUVIUM

! INTERMEDIATE ALLUVIUM

! DEEP ALLUVIUM

! ST LOUIS FORMATION

! SALEM FORMATION

! KEOKUK FORMATION

EDGE OF ALLUVIUM (APPROXIMATE)

SITE FEATURES
OU-1

LANDFILL BOUNDARY

SUPERFUND SITE BOUNDARY

NOTES:

AS - SHALLOW ALLUVIUM
AI - INTERMEDIATE ALLUVIUM
AD - DEEP ALLUVIUM
SS - UPPER SALEM/ST LOUIS FORMATION
SD - SALEM FORMATION
* - INSTALLED IF ENCOUNTERED AT LOCATION

0 1,200 '
­
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EXAMPLE MONITORING WELL

CONSTRUCTION DETAILS

WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY

WORK PLAN

Checked By: Scale: Date:Drawn By: File:

www.trihydro.com

1252 Commerce Drive

Laramie, Wyoming 82070

(P) 307/745.7474    (F) 307/745.7729

FIGURE  5-6

63N_MONWELLDETAIL2019034/5/2019NONEMGSDMB

NOTES:

1. DRAWING IS SCALED VERTICALLY TO SHOW DEPTH.

HORIZONTAL SCALE IS ADJUSTED TO SHOW

FEATURES AND IS INDEPENDENT OF VERTICAL SCALE.

2. BGS = BELOW GROUND SURFACE

3. ACTUAL INTERVALS MAY VARY BASED ON FIELD

CONDITIONS.

4. WELL CLUSTERS MAY BE COMPLETED AS NESTED

WELLS BASED ON SPATIAL LIMITATIONS.
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GROUNDWATER MODELING PROCESS

FLOW DIAGRAM

WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY

WORK PLAN

Checked By: Scale: Date:Drawn By: File:

www.trihydro.com

1252 Commerce Drive

Laramie, Wyoming 82070

(P) 307/745.7474    (F) 307/745.7729

FIGURE  5-7

63N-RIFSWP_FLOWCHART2_201905095/9/19NONEMHREP
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PROJECT ORGANIZATIONAL CHART

WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY

WORK PLAN

Checked By: Scale: Date:Drawn By: File:

www.trihydro.com

1252 Commerce Drive

Laramie, Wyoming 82070

(P) 307/745.7474    (F) 307/745.7729

FIGURE  10-1

63N-RIFSWP_ORGCHART_201905095/14/19NONEMHREP
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AERIAL PHOTOGRAPHY



���������
������������	
��



�������������
����������	
����
�


��� � ��� ����

��
��� � ��� ����

�	
��



��������
������������	
��



�������������
����������	
����
�
 �

��� � ��� ����

���	




������������
������������	
��



�������������
����������	
����
�
 �

��� � ��� ����

	
��








��������

����������	
����
�

������������	
��


������������� �

��� � ��� ����

��	
�



���������
������������	
��



�������������
����������	
����
�
 �

��� � ��� ����

��	
�



���������
������������	
��



�������������
����������	
�������

 �

��� � ��� ����

��	
�



���������
������������	
��



�������������
����������	
�����
�������� �

��� � ��� ����

	
��




���������
������������	
��



�������������
����������	
����
� �

��� � ��� ����

��	
�



����������
������������	
��



�������������
����������	
�����
� �

��� � ��� ����

��	
�



���������
������������	
��



�������������
����������	
�����
�������� �

��� � ��� ����

���	




���������
������������	
��



�������������
����������	
�����
�������� �

��� � ��� ����

��	
�



���������
������������	
��



�������������
����������	
�����
����� �

��� � ��� ����

���	




��������
������������	
��



�������������
����������	
�����
� �

��� � ��� ����

�	
��



���������
������������	
��



�������������
����������	
�����
� �

��� � ��� ����

�	
��



���������
������������	
��



�������������
����������	
�����
�������� �

��� � ��� ����

�	
��



���������
������������	
��



�������������
����������	
����
� �

��� � ��� ����

����	



����������
������������	
��



�������������
����������	
����
�
� �

��� � ��� ����

��	
�



���������
������������	
��



�������������
����������	
�������



��	
�

��� � ��� ����

�



��������
������������	
��



�������������
����������	
�����
�

��	
�

��� � ��� ����

�



���������
������������	
��



�������������
����������	
�����
�

��	
�

��� � ��� ����

�



���������
������������	
��



�������������
����������	
����
�

�	
��

��� � ��� ����

�



���������
������������	
��



�������������
����������	
����
�
�

��	
�

��� � ��� ����

�



���������
������������	
��



�������������
����������	
�����
� �

��� � ��� ����

���	




��������
������������	
��



�������������
����������	
�������



�	
��

��� � ��� ����

�



���������
������������	
��



�������������
����������	
���������
��

���	


��� � ��� ����

�



��������
������������	
��



�������������
����������	
�����
�

�	
��

��� � ��� ����

�



��������
������������	
��



�������������
����������	
�������



�	
��

��� � ��� ����

�



���������
������������	
��



�������������
����������	
����
�
�

��� � ��� ����

�

�	
��



��������
������������	
��



�������������
����������	
����
�

��� � ��� ����

�

��	
�



���������
������������	
��



�������������
����������	
�����
�

��� � ��� ����

�

�	
��



���������
������������	
��



�������������
����������	
����
�

��� � ��� ����

�

��	
�





���������
������������	
��



�������������
����������	
�����
�

��� � ��� ����

�

���	




���������
������������	
��



�������������
����������	
�����
�

��� � ��� ����

�

���	




���������
������������	
��



�������������
����������	
����
�

��� � ��� ����

�

��	
�





���������
������������	
��



�������������
����������	
����
�
�

��� � ��� ����

�

��	
�



���������
������������	
��



�������������
����������	
�����
�

��� � ��� ����

�

�	
��







��������

����������	
���
�

������������	
��


�������������

��� � ��� ����

�

���	






����������
������������	
��



�������������
����������	
�����
�

��� � ��� ����

�

��	
�















Project Property: West Lake Landfill
 13570 Saint Charles Rock Road 

 Bridgeton, MO 63044
Project No: 63N-001-001 
Requested By: Trihydro Corpora on 
Order No: 20190301185 
Date Completed: March 4, 2019

 
 
 
 
 
 



Search Results Summary
Year Source Scale Comment

2018 NAIP - Na onal Agriculture Informa on Program 1"=700'

2016 NAIP - Na onal Agriculture Informa on Program 1"=700'

2014 NAIP - Na onal Agriculture Informa on Program 1"=700'

2009 NAIP - Na onal Agriculture Informa on Program 1"=700'

2007 NAIP - Na onal Agriculture Informa on Program 1"=700'

2004 NAIP - Na onal Agriculture Informa on Program 1"=700'

1996 USGS - US Geological Survey 1"=700'

1990 USGS - US Geological Survey 1"=700'

1985 USGS - US Geological Survey 1"=700'

1979 USGS - US Geological Survey 1"=700'

1968 USGS - US Geological Survey 1"=700'

1955 ASCS - Agriculture and Soil Conserva on Service 1"=700'

1937 ASCS - Agriculture and Soil Conserva on Service 1"=700'



Year: 2018
 Source: NAIP
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 2016
 Source: NAIP
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 2014
 Source: NAIP
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 2009
 Source: NAIP
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 2007
 Source: NAIP
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 2004
 Source: NAIP
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 1996
 Source: USGS
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 1990
 Source: USGS
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 1985
 Source: USGS
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 1979
 Source: USGS
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 1968
 Source: USGS
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 1955
 Source: ASCS
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



Year: 1937
 Source: ASCS
 Scale: 1" to 700'

 Comments:
  

Site Address: 13570 Saint Charles Rock Road Bridgeton MO
 Approx Center: 38.76769 / -90.44429

Order No: 20190301185

 www.erisinfo.com | 1.866.517.5204

 
 



 
 
 

APPENDIX B 
 

HISTORIC MONITORING WELL NETWORKS
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D-85
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I-65

I-66

I-67

I-68

I-73

I-9 

LR-100 

LR-103
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LR-105

MW-102 

MW-103 

MW-104

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102R-SS 

PZ-102-SS 

PZ-103-SS 

PZ-104-KS PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS

PZ-110-SS

PZ-111-KS

PZ-111-SD
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PZ-209-SD
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LSC-1D

LSC-2D
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LSC-5A

NORTH QUARRY

PORTION OF
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EMSI Engineering Management Support, Inc.

West Lake Landfill OU-1 RI Addendum

Figure 4-10

Location of Groundwater

Monitoring Wells

2012-2013 Monitoring Events

Bedrock Groundwater Well

Property Line

OU-1 Area Boundary

Alluvial Intermediate Well

St. Louis Formation Well

Salem Formation Well

Keokuk Formation Well

I or AI:

SS:

SD:

KS:

Alluvial Shallow WellS or AS:

Undifferentiated LR or MW:

WELL FORMATION DESIGNATIONS 

Alluvial Deep WellD or AD:

Alluvium Groundwater Well

LEGEND

Sand, gravel, silt, and clay.

Silt.
Pebbly clay and silt.
Shales, siltstones, "dirty" sandstones, coal
beds and thin limestone beds.

Argillaceous to arenaceous limestone.

Shales in upper portion, limestone in lower
portions.
Cherty limestone.

Red limestone and shale.

Dominant LithologyThickness (ft)FormationGroupSystem Series
0-150

1-110
0-55
0-75

0-90

0-200
unknown

0-160

0-180

0-180

0-110

0-240

0-105

Alluvium

Loess
Glacial Till

Undifferentiated

Undifferentiated

Undifferentiated
Cheltenham Formation

Ste. Genevieve Formation

St. Louis Limestone

Salem Formation

Warsaw Formation

Burlington-Keokuk Formation

Fern Glen Formation

Holocene

Pleasanton

Marmaton

Cherokee

Quaternary

Pennsylvanian

Mississippian

Pleistocene

Missourian

Desmoinesian

Atokan

Meremacian

Osagean

Generalized Stratagraphic Column

Source:

EMSI, 2014, Groundwater Monitoring Report, October 2013 Additional

Groundwater Sampling Event, West Lake Landfill OU-1, February 21.

Leachate Collection Sump

Index Contour

Building/Structure

Paved Road

Unpaved Road

Fence

X X X

Water Body/Stream

NOTES:

• AERIAL TOPOGRAPHY PROVIDED BY

COOPER AERIAL SURVEYS CO. AND IS

DATED DECEMBER 2, 2016

• ALL ELEVATIONS ARE ABOVE MEAN SEA LEVEL (AMSL)

M:\clients\EMSI\westlake\2017\RI-Addendum-edits\Section-4\FIG-4-10-GW-Well-Locs.dwg 6/1/17



 
 
 

APPENDIX C 
 

REGIONAL GEOLOGIC CROSS SECTIONS



msweetenham
Line
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APPENDIX D 
 

BOREHOLE LOGS AND WELL CONSTRUCTION DIAGRAMS



INTERIOR LANDFILL GAS EXTRACTION WELLS 
  



Alnerican 
Environmental 

. Group Ltd. 
PROJECT NAME 

PROJBC'l'# 

DRILLING 
GEW 2 WELL NUMBER OR NAME 

1-1-36_. __ UNEAR FEET OF DRILLING 

Well Log 

DA'l'K 7/S/2004 

Well Asbuild 

511.63 TOP 

136' LINEAR FEET OF COMPLETlON 

Top of ground 

Bac,kfi!I Ma\e(iat 2' 1111111111 11111111111 -"-------
Benlonite plug .::2_· ____ _ >----
Length of Solid _2_s·---"-~·-ffi++l+H+H.+.-
Backfil! Material ~1~6' ______ _, 

,.CO-' ___ LINEAR FEET OF ABANDONMENT 

Time in: Time out -------l Isolation Layer J1=· ===:==::::::w~-~·~·· wm 
Weather conditions: Sunny l//1}'.\:'.·: -:-
:: :::ditions: Length ;::ravel _1~1.c.3'__ !::/:::::_~:::-::-::: ~ ~O, 

••• , •••• <1-----1 

SeNice: OJlfOK RaidiatorJOK Grease/OK LengthofPerf 111' I.·.::-:-_<::,.-.·. O 

:N:o:T:E=s~-~--::::!_~_-:::·~-~~::::-_:::~~~:::_~:=_~::::_~:~~:~~::.:;_~:~~:~~:~::::-_::::~~ styteP~~:ipe -6-"S-C-H60 ~"'c"-----1-"-'-'-"'-t_ :/c. .•. '_. ::...i·· ~ ~ I 
1--------------------------l 

MONITORING LOG 

Time OXYGEN H2S LEL I CO 

7:00 20.9 00 O GEW2 
6:00 00 0 -
9:00 00 0 

10:00 00 0 

11:00 ;21.1 00 0 

00 0 ~'~2~,o~o~----·-1-----"I"'-~ 
1:00 00 0 --
2:00 20.9 00 0 

3:00 0 0 0 

00 0 

0 0 0 

6:00 00 0 

Notes 

northino 1068816 

easting 516765 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

Bottom of bore 

Bore diameter 36" 
Well Borine: LM 

Degree of 

Deoth Cornoosltion Q_~com"' 
0~10 DIRT-MS\'\ LIGHT 

10~20 MSW LIGHT 

20-30 MSW LIGHT --
30-40 MS\'\/ LIGHT 

40-50 MSW LIGHT 

50-60 MSW LIGHT 

60-70 MSW LIGHT 
70-60 MSW LIGHT 
80-90 DIRT UGHT 

90-100 DIRT LIGHT 
100M110 MSW HEAVY 
110~120 MSW HEAVY 

120-130 MSW HEAVY 

130-140 MSW HEAVY 

140-150 

BRETT WILLIS 

.·.· 
: 

. 0 o­
..,_.,_, 

. 

Degree of 

Moisture 
DRY 
DRY 
DRY 
DRY -
DRY 

DRY 
DRY 
DRY 
DRY 
Moisture 
WET ··-·· 
WET 
WET 

WET 

71812004 
AEGL SITE SUPERV1SOR DATE 

. 

Temo 
70 

70 

74 

78 

62 

86 

91 

91 

95 

98 

106 
110 

116 

TD 136 



i~ American 
· Environrnent,Ll 

Group Ltd. 
PROJECT NAMR 

PRO.JEC'I'# 

DRILLING 
GEW3 WELL NUMBER OR NAME 

115' UNE:AR FEET OF DR!LUNG 

100' LINEAR FEET OF COMPLET!ON 

O' . UNEAR FEET OF ABANDONMENT 

Time in: Time out: 

Weather conditions: Sunny 

Site conditions· 

Rig hrs: 

Well Log 

Top of ground e!v 

Backfill Material 

Bentonite plug 

Length of Solid 

Backfill Material 

Bentonlte plug 

Isolation Layer 

Length of Gravel 

Pack 

Service: OH/ OK Raidfator/ OK Grease/ OK Length of Perf. 

NOTES: Pipe 

Style of Pipe 

-
Bottom of bore ·-
Bore diatneler 

MONJTOR!NG LOG 

--
Time OXYGEN H2S LEL/ CO Deotn 

7:00 20.9 0 0 O GEW 52 0-10 

B:OIJ 20.9 0 0 O GEW4 10-20 

9:00 . 0 0 0 20"30 

10:00 0 0 0 30-40 

11:00 .. 0 0 0 40-50 

12:00 20.9 0 0 O GEW3 50·60 .. 
1:00 .. 0 0 0 60-70 

2:00 " 0 0 0 70-80 

3:00 .. 0 0 0 80-90 . 
4:00 20.9 0 0 O GEW2 90-100 

5.ilo 20.9 0 0 0 6-24-04 100-110 
6:00 .. 0 0 0 110-i2D 

Notes 120-130 

northina 1068810 130-140 

easting 516606 140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TlTLE 

DA'l'E: 6/25/2004 

Well Asbuild 

t ~ 
FT 5' 

517.98 J. TOP 

~: {lllillllll illllllllll! 
25'"·-----·-> 

15' ----
2' .. - .... 
1' .. 

"{) 
.· . 

77' --. . ' 0 
·. ·.· •.• 0 

r· ••···••· 75' ,·.·_·,. ··:-. 0 
·. . 0 

0 

:Iii) ... •· 6"SCH80 PVC 0 
0 0 

: : =- •· .· 99' 
100' 

.·· 36" 

Well Borin~ Log 

0€gree of Degree of 

Comoosltion Decamp. Moisture Temo 

DIRT-HHT LIGHT DRY 64 ... 
HHT LIGHT DRY 68 
HHT UGHT DRY 70 
HHT LIGHT DRY 76 
HHT LIGHT DRY 83 ·-HHT HEAVY WET 88 
HHT HEAVY WET 96 
HHT HEAVY WET 101 . 
HHT-WOOO HEAVY WET .~!2ll 

HEAVY WET TD 100' 

BRETT WILLIS 6/25/2004 
AEGL S!T8 SUP8RVlSOR DATE 



American 
-·--- 121wiro11rnental 

C, roup Ltd. 
Well Log 

f)ATE: 6/2512004 

PRO,JECT NAME BRIDGETON 

PRO,JECT# ______ 1..:0c..<cc-Occ2c.8 __ _ 

DRILLING Well Asbuild 
GEW4 \!'./ELL NUMBER OR NAME t ~ 
n· LINEAR FEET OF DRILLING FT 5' 

Top of ground elv. 522.11 -·--..- ! TOP 

72' LINEAR FEET Of COMPLETJON Backfill Material 2' 111111 ii I I i Ill I 
Bentontte plug 2' 

O' UNEAR FEET OF ABANDONMENT Length of Solid 22' 

Backfill Material 18' _ __, 
Bentonile plug 2' 

Time in; lime oul: Isolation Layer 1' 

Weather conditions: Sunny .< ··~ 
Site conditions: Length of Gravel 51' .-• 0 0 

·-
Rig hrn: Pack 

. - 0 o, • 
Service: OHi OK Raidlator/ OK Grease/ OK Length of Part. 49' •·- , ... <· .. 0 ~I> •• 
NOTES: Pipe 0 

I 
0 0 . -- -

Style of Pipe s~scHBO PVC 0 0 
· .. 0 0 

Bottom of bore 72' 
_.-,. -

Bore diameter 36" ·---··-· 
... - ·. 71' 

MON!TOR!NG LOG Well Borin,r Lo,r 

----- Degree of Degree of 

Time OXYGEN H2S LEL/CO Depth Com osilion Deco!!'P- Moisture Terno 

7:00 20 9 0 0 O GEW 52 0·10 D!RT-HHT LIGHT DRY 64 

800 20.9 0 0 O GEW4 10-20 HHT LIGHT ORY 72 
9:00 a o 0 20-30 HHT UGHT DRY 72 

10:00 0 0 0 30-40 HHT LIGHT DRY 76 

11:00 0 0 0 40-50 HHT LIGHT DRY 81 .. 
12:00 20.9 0 0 O GEW3 50-60 HHT HEAVY WET 85 

1:00 0 0 0 60·70 HHT HEAVY WET 93 
2:00 0 0 0 70·80 HHT HEAVY WET ID 72' 
3:00 0 0 0 80-90 -- ... 
4:i)() 20.9 0 0 OGEW2 90-100 

5:00 20.9 0 0 0 &24--04 100..110 
6:00 " 0 0 0 110"120 

Notes 120-130 

northinq 1068787 i30-140 

easting 5"16510 140-150 

BRED WiLLIS 612512004 
CLIENT REPRESENTATIVE DATE AEGL SITE SUPERVISOR DATE 

NAME &TITLE 



Aquaterra Driiling log 

BAC!\l'lUFJ) 

FIELD 8CRElSNING GEOTtCH 8AM1'LE 
R.E-SUL.1$ RG'SULTG 

[}!C'SCRJPJ'ID!s (!l" MATERIALS 
REMARKS 

AQUA TERRA 



ENVIRONMENTAL SOLU'!'IONS, INC. 
6980 West 153rd Street 

Overland Park, Kansas 66223 

/NSTALLA T/ON 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gos System CQA 

WELL LOCATION: Tcf" w'f' t.-/tf. {,t 
COMPLETION DATE:. 5:/r /r)) 

DRILLER: --"-'-""-.:::.L-1--M~~!.,L.,t--------------
\ j 

INSPECTOR:--=-·~-..,,(lP=·/i';,..(='""·-~·l'---------

MOUNDED TOPSOIL~ 

I -1 

I ? ft I .. 

I 

I r-
It 

ft 

+---

ft 

FLEXIBLE HOSE 

....i..--·- SOIL BACKFILL 

---..,_ HYDRATED BENTON/TE SEAL 

--- SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAt 

--ISOLATION SOIL I.AYER 

1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 



Rug !2 05 03,l3p p.2 

I 

OVER& EN THICKNESS 

0€PTH Dfllli,ED IN'rO ROCV, 

GE:OTECHNiCAL SAMPLES JTOTAq 

SAMPLES FOH CHEMICAL ANA~ YSIS 
liOTALJ 

i.) =I 
l':3 
l,.i'" -1,e\, 
! 9·' 
I -17::: !,,1·''''·' i 

1 
j 

i 
,.QUA TERRA 

CNVIRONM:il'.N'f/\L :!>OUlTJOl,IJ;', <NC. 

Aquaterra Drilling Log HOLE NO. SHEET 1 

(!:, EJ,.J Lo tl 
SH!';E'TS 

DRILLING SUBCOfiT CTOR 

A,E 
NAME Of lJRJLtE~(SJ 

I 'I 
·.), 

SIZ!;:S ANO T'r'PES or- DR1JJNr, 

ANOSAMPUr·IG EOU!PMENT f-------------------·---···--·----~ 

DIST'URBFD !Jf,IOl TURefC: T01 AL NUMBER OF COf'.E SOXE'C 

(SPECIFY) (Sl"ECIFY) ISPeCIFY) 

BI\CKFJL(.€0 M NITQR!NC WELL Ct HER (SPEJCFV} 

Fl ELD SCREENING GEO TECH SAMPLE ANALYrrCAL 
Rl::SULTS 1'1:£;$\J~TS SAMPL!n~o. 

I 

(SPECtFY) 

I 

(SPE:C!l''f) 

l)v'.H; ::\ 

TO'!AL CORel 
RECOVERY 

1,--cj------'------"----+c,o~,~,~"°~-----'---------------~ 

I &*~; z vtl{p C. Cl.'· ,..-,\,.::;:.. ,-,,...J 



ENVJRONMENTAL SOLUTIONS, INC. 
6980 West 153rd Street 

Overland Pork, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMB£R: --'-==c:'---------- PROJECT NAME: 2005 Brldgelon Gas System CQA 

GAS WELL NO.: ----=c::__;:;:_._:___ _____ _ WELL LOCATION:-----------------· 

COMPLETION 

INSPECTOR: __J.:>LW~c.::.:._LJ.o~,&.Lc.s.c)~.-------·-

FLEXIBLE HOSE 
WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL-~ 

"" - ' ·z_ft -J---- SOIL BACKFILL 

k>i•S: ft 

I 

' 

ft 

1,oft 

rr-
1 fi 

f--
fl 

f-j ft~ 

HYDRATED BENTONITE SEAL 

-· SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 

--- ISOLATION SOIL LAYER 

\ fi 

1 l/2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

~- 6" SLOTTED PVC 
WELL SCREEN 



AQUATERRA 
ENVIRONMENTAL SOLUTIONS, lNC, 

6980 West 15Jrd Street 
lverland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: -"'"'16'-"52=.'-"10---------
GAS WELL NO.: r.::ri;w - Co I\ 

PROJECT NAME: 2005 Bridgeton Gos System CQA 

INSTALLATION START DATE: --'=-'fS...,_\ :..:.11-_c:\~:.;:5 _____ _ 

WELL LOCATION:------------­

COMPLETION DATE: _ _..,.1;~[_11..~!..;.."""--------­
INSPECTOR: Ne.th"-" 1A·,u« &• '""-0R1LLER, A Ge.,· lb. w-.,\ . .,, 

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL 

-Z.-ft 

Tl 
'2. ft 

t-
i ft 

t-
,, 

\'? ft 

't,o ft 

di.l 

FLEXIBLE HOSE 

-J.--- SOIL BACKFILL 

HYDRATED BENTONITE SEAL 

-----SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
-,----ISOLATION SOIL LAYER 

~~~~; I S!;J~i 

·t[~~ii~ft \ ft 
I-J f!--1 

1 1 /2" TO 3• DIA. WASHED NON-CALCAREOUS GRAVEL 

6" SLOTIED PVC 
WELL SCREEN 



American 
EnvironrnenlRI 
Group Ltd. 

PRO,mCT NAME 

PROJJ,(~f# 

BRIDGETON 

____ _;_1-.04-028 

DRILLING 
GEW 7 WELL NUMBER OR NAME 

67' LINEAR FEET OF DRILLING 

~6:.:7 .. ' -- LINEAR FEET OF COMPLETION 

1-0:.' ___ LINEAR FE.ET OF ABANDONMENT 

Well Log 

.!)ATE: 

Well Asbuild 

t 2.:S. 
FT 5' 

Top of ground elv. 479.04 J. 

Backfill Mate<ial _2'-·--~~~::_:..U 1111111111 
Bentonile plug . .?' },: 
Length of Solid _1..,g._· -------l+l-l+I-H+H-14+ 
Backfill Material _1c-O .. ' __ ---•I 

Time in: Time out: 
Benlonite plug 02:.' --- -=·=·=imi· ·1;·§· m~ --------! Isolation Layer.;__ 1' _____ _ 

711412004 

TOP 

11111 1111 

• > •<> •. .. ••. '<~<>.: ~. 1----1 

--+ •• ~ ...... "". <•·· 0 0 

Weather conditions: Sunny 
Sile CO(tditions: Length of Gravel .::5.:.0' __ _ 
Rig hrs: Pack 

l'Se.:::.rv::ice::::;.• _;0:.::i:.:11.::0;:.K;... _ _:R.::•:;:id:;:ia::to:;:r:.I ;;;O;.:K...,:;G:.:re=ase:,l.;:O:;K::___-l Length of Perf. _4_7' __ _ 
Pipe NOTES 

!-------------·-------~ Style of Pipe 6"SCH8Q.fVC 

Bottom of bore 67' 

Bore diameter 36" 

I < ~ r <• 
I ::< ·.: :: 0 0 

I<> > • .2. o ···•·.·· I < :'---- . .· 
MONITORING LOG Well Borin" Lo!!' 

Degree of Degree of 

. 66' 

Decomo. Moisture Temn 

LIGHT DRY 64 
Time OXYGEN H2S LEL I CO Oeo0t,h'--,--'C,coe,me,noc,o"is,;,iti,cOnc_, -~..-''°"""-''!C.--..-=""""'-~'.""c'l'.___.j 

1----r~•O~Ol-----,f------l--------+~0--1~0'-----TD~l~R~T-~M~S~~----l"" 
LIGHT ORY 64 
UGHT DRY 72 

LIGHT ORY 87 

-·-~8~0~0+---·-°""'+----~0TO'---"-O~G~E~W:._;;13'---l~1~0~-2~0----l~M~S~W:._ _____ ..j!C::C:!.:.'------!"'.:.C.--+.---""1 
1--~9~.0~01------+-----"'ofo'---"o .. ___ _,_2~0~-3~0------l"'M~s~w,__ ____ fc""'-''------l"'.:.:.--1---'-~ 

10:00 0 0 0 30~40 MSW 

- 20.9 

. 

. LIGHT DRY 91 . UGHT DRY 94 ·---·" . LIGHT DRY TD67' . 
" 
20.9 
" 

4 00 O O O GEW,_70 __ f9e.,0;;_;·1c:0"-0---+-----·--f------i-----li-----1 
5:00 0 0 0 100-110 -----·--+----+----l 
6:00 0 0 0 i10-120 

Notes --·-----------------+'~2~0~-1~3~0---+--------1-------'i-----1----I 
northlno 1008231 130-140 

easting 516129 

BRETT WILLIS 7-14-04 

CLIENT REPRESENTATIVE DATE AEGL SITE SUPERVISOR DATE 

NAME & TITLE 



AQUA TERRA 
£N'.!lRONMCt.r.r,L ffiQLUr1om,, H•lC. 

Aquaterra Drilling Log 

ANALYTICAi. 
SAMl'>t.f:NO 

TIME 



ENVIRONMENTAL SOLll'l'IONS, INC. 
6980 West 153rd Street 

IJverland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUM8ER:~_1:.;;6::.:52"-.1"i'O________ PROJECT NAME: 2005 Bridgeton Gos System CQA 

GAS WELL NO.: _~_Ec:.··.o.:.\{_ .. ,..,${"-·---------- WELL LOCATION: [k,J,eior, , M.:uouF i 
INSTALLATION ;,T'A~T OAff:_ ...lL~, /c,S,.. . COMPLETION DIITE: _:zliciji c,~ 
ORILLER: .. __ll I·(.. J~ .,h.JW:_ ·--- INSPECTOR:. j),.,r,c k._ .. Herrn1•5c), 

COMMENTS:---· 

MOUNDED TOPSOIL 

1 ft 

Tl 

ft 

L\b fi 

\ 

FLEXIBLE HOSE 

-4--- SOIL BACKFILL 

.__..__ HYDRATED BENTONITE SEAL 

-..._____ SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 

- ISOLATION SOIL LAYER 

1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEi 

,,,.,-- 6" SLOTIED PVC 
__-- WELL SCREEN 

\ ft 



AQUA TERRA 
SNVlf{ONMfit-lT AL SOl lJTIONS, !NC· 

!PROJECT NAME 

I " I I JO(J:; 

[ ! ,) 

Aqoaterra Drilling Log 

HOi£t,l0 

C[\rv 



A.Q11..,.rr, .. 
ENVIRONMENTAL SOLUTIONS, INC. 

6980 West 153rd Street 
0verland Pork, Kansas 66223 

COMMENTS: 

MOUNDED TOPSOIL· 

1-
1 

\ () ft 
1.0 ft 

GAS WELL 
CONSTRUCTION 

DIAGRAM 

- FLEXIBLE HOSE 

....!---- SOIL BACKFILL 

HYDRATED BENTONITE SEAt 

i --- SOIL BACKFILL 

5 Ii µ___ 
ft 

i ft Rn· 

ft 

SOLID PVC 

HYDRATED BENTON/TE SEAL 
--·· ISOLATION SOIL LAYER 

~·~ 1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

~-6" SLOTTED PVC 
WELL SCREEN 

I tt 



Aquaterra Drilling 

1.,ESCf{fP1'fON OF M,\TEP.IALS 

,, 

' 11)..\ 



GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: --r-=~::._-----------­
GAS WELL NO.: __ ..;::..c.a4,'---=---------

PROJECT NAME: • 200~ Bridgeton Gos System CQA 

WELL LOCATION: isrd9vic,n, M,s.('uar· 
COMPLETION OATE: 7hr\ / ;; r; ------
INSPECTOR: 'i")?t f 1"C.. \ ( ff<()rye .~'(_' b 

·--------·------·-"" _______ _ 

MOUNDED TOPSOIL~ 

n 
t----

I ;; rt 
~; ft 

FLEXIBLE HOSE 

--1---- SOIL BACKFILL 

HYDRATED BENTONITE SEAL 

---- SOIL BACKFILL 

SOLID PVC 

·---HYDRATED BENTONITE SEAL 
,--_ ·- ISOLATION SOIL LAYER 

1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

6" SLOlTED PVC 
WELL SCREEN 



Aquaterra Drilling Log 

- / i 



ENVIRONMEN'l'l!L SOLUT!ONS, INC. 
6980 West 153rd Street 

?verland Park, Kansas 66223 

GA.S WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: n-c;,.;:.::~'-;-----------·­
GAS WELL NO.:-~""'----,---------­

PROJECT NAME: 2005 Bridgeton Gas System CQA 

WELL LOCA170N: \:>,r;dqe.\nll IV!r't:;:,C'ouf! 
COMPLETION DATE: '7/•:tfj /o 5; , INSTALLATION 

DRILLER: -.-/:'.LL-c,L _ _L'1c...!f.,;'._~.d--·--------· INSPECTOR: ____ fl {Off: ( i( l1"e((r1P.5ch 

COMMENTS: 

WELL HEAD iiSSEMBL Y 

MOUNDED TOPSOIL~ 

1'.t f! 

rr-· 
ft 

ft \ s ft 

I 
t-

ft 

----------

FLEXIBLE HOSE 

...!---- SOIL BACKFILL 

HYDRATED BENTONITE SEAL 

---- SOIL BACKFILL 

,_ 
'~souo PVC 

HYDRATED BENTONITE SEAL 
r--~--ISOLATION SOIL LAYER 

,,,,_ .. 1 1/2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

,.,-,- 6" SLOITED PVC 
WELL SCREEN 

I ti 



Aquaterra DriUing Log HOLE NO, SH!$1'1~ •=» 
Grew - t-z...A 2. 

/JP,ROJECT~ O~G.sua ........ ,~.,,...OR 

C,E'W • l ",!,.A r .. s-1,..t\,. !->-v.~ c;,Q,J, !"I:>-:!.-
'ECTNUMBER NAM!; OF.DR!U.ER{S) 

J°14L{, lP N\',t.:..h. 
LOCATION MANUFACTURER'S JESlGNATJON OF'DRILL 

':E,/, J,,,.J.,,,_ , ,'1%,, t:,,.c!.f:; t I I e.I tt,,n. ~" y L. ,J..o o 
HOLi: LOCATION S~.ANDTYPE~·Of DR!LyNG 

I\µ.,_,- C..ew -11.. AND SAMPLING EOU!PMENT 

S!Jf:U=ACEEl..t;VA)ION 3 1./ ,, li>"'t,~, 1<,,,l 
OVERBURDEN THICKNESS 

DRJUJ&G/;"i %: DRILLING END DATE 

DEPTH 'DRiil.ED INTO ROCK oer,n GROUNDWATER =<CO~ -
TOTA1. Dl:PTHOFl'IOLE O,:;r,n TO WATl:RAND CIJ\PSED >JflllC AFTl'ifl: DRILLING COMPLETED -
GEPTECHNICALSAMPU:S {TOTAL} OISTURBcO 

I 
lJNDJ;,,, uru,EO to'TAL NUMSEfl.OF.COREBOXES 

-- - -· -
SAM~ FOR CHEMICAL ANALYSIS (SPECIFY} {SPECIFY {SPECIFY) (S.PECIFV) {SPECIFY) 10TALCO~ 
(TOTAL) -R\ - - -· --·· --,...--,· ·---,· 

"' / 
DISPOSITION OP , ...,...e BACKFILLED MONITORING '""""" OTHER (SPE.lCFY} 1:?ZZ:0

~~~ 
-· -- '--.-

OSSCRIPTION OF MATERIALS 
Fla.b SCREENING GEP1:£01'1'5AMPI.E ANALYTICAL " TIME REW,RKS OEPTH 

Rl:SUI.TS RESULTS SAMPU:NO. 

- ~/ r·_f LJ_,_{ I~ (p if 5' D~ .. --. \\t~ ~-,,.. = 1<I fr. fv "' --- I '/,.' .-! S</, 1 l<!JV.,_.,.. 

I - - klu.1 ic------
I ---- --lio_: 

---
I ----- wiv.\.,,_ -,io: ~""" ---
I ---
-\£..:: --
I -- /400 - : • -
1srL: 

---
I 

- -
\~w.\L --

' i.:lcl~ 
PROJECT NAMF. HOLE NO. 

AQUAT.ERRA 
Gi;;.1tJ. \ 1. A r,,. \ h< I\ ,l\--1 u"' UlA Ct - ' 1i A £'.N\IIRONh'j!affTA,L SOl.UTIQNS-1 JNC. - G l,..,I . 



Aquaterra Drilling Log 
PROJECT NAME 

c::rG 0 - l 'l..V\ ~ ;I,:.,\ {" \.'; ,, 

'" O!;SCRJl>TION OF MA.l'ER!AlS 
FIELDSCR£ai!ING GEOTECHSAMPLE AWILY'llGAL TIME 

REStn.. T$ RESUt. IS SAMPLE NO. 

---
---
--:i,"_ 
-
-
--- --
-

'i!'~ LI I _ iv;1.r '-

-
-

-- ---
q.L 

---
1~s;· f -----

-
-

-- j,\.;1- .. ,. f...v.,i ...... f l C' t, { ..._.. ..,.,_J. 
- -- .!. w: "'a &lttc,0-

-
-(!-''_ 

I : --
---
---
-

I ---= ---
I --= --

--
i ---: 

--
-

PROJECT NAME HOLE NP. 

AQUATERRA 
.EN!{IRONJ,\ENTAL ~LUtiotllf, U,U::, 



AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Mark¢t Place Drive 
Fairvefw Heights, Illinois 622/JB 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _.:..:19;.,.44:.:...1:_::D ________ _ PROJECT NAME: (,r!:{1,.:) -1 '1:. A ::S: ~ ' kl\,.-+~~ "' 
GAS WELL NO.: C, (;: "-' - I '1- •"'< 
INSTALLATION START DATE: (,, f 1'3/o<. 

DRILLER: fl~ p D l. I /...,..-.. l""""' '-
' 

MOUNDED TOPSOIL 

, 
7-.::, ft 

I, o rt 

'b ft 

WELL LOCATION: rJ ~ Ccfu'"I...:>- I<-
COMPLETION DATE: ----'(P""~"'-{-'-'3/"-.b,;, _______ _ 

INSPECTOR: /J lj ~",) ws O 
"-

FLEXIBLE HOSE 

....J--- SOIL BACKFILL 

HYDRATED BtNTONITE SEAL 

SOLID PVC 

HYDRAiID BENTONITE SEAL 
,---ISOLATION SOIL LAYER 

ft 

1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

6" SLOITED PVC 
WELL SCREEN 



..._•American 
Environmental 
Group Ltd. 

Pl!OJEC1' NAMlc 

PROJIM:T# 

BRIDGETON 

1-04-028 

DRILLING 
GEW 13 WELL NUMBER OR NAME 

100· UNEAR FEET OF DRlLUNG 

100' UNEAR FEET OF COMPLEIION 

O' UNEAR FEET OF ABANDONMENT 

TJmein: Time out: 

Weather eonditions: Sunny 
Site conditions: 

RJg hrs: 

Service: Oij/QK Raidiator/ OK Grease/ OK 

NOTES: 

MONITORING LOG 

Time OXYGEN H2S Lf.L/ CO 

7:00 20.9 0 0 0 

8:00 .. 0 0 0 ·- ~· 
9:00 00 0 

10:00 0 0 0 

11:00 00 0 
12:00 OD D 
too . 0 0 0 

2:00 DO 0 

3:00 . DO 0 

4:00 0 0 0 

5:00 . 00 0 
6:00 " 0 0 0 

Noles 

northlno 1067463 

easting 515985 

CLIENT REPRESENTAT[VE DATE 

NA.ME&TlTLE 

Well Log 

Top of ground efv 

Backfill Material 

Bentonite plug 

length of Solid 

Backti!I Material 

Bentonite plug 

Isolation Layer 

Length of Gravel 

Pack 

Length of Pert 

Pipe 

Style of Pipe 

Bottom of bore 

Sore diameler 

Death 

0.10 

10-20 

20-30 

30--40 

40-50 

50-60 

60-70 

70-80 

80-90 
90~100 

100-110 

110-120 

120·130 

130-140 

140-150 

DA'f'E: ____ 11_1_412004 

Well Ashuild 
• 2S, I 

FT 5' 

504 ·-- • TOP 
2· 111 I 11111111 1111 i 111111 --· 2· 

25' 

13' 

2' 

1' 

.:· :: ·.· ·.·. .·. 
BO' >-~ 0 

0 
75' .·· ... -.·: 0 0 

........ :.:: ........ ~ 0 
0 

,. 

O"SCHBO PVC ::<: 0 0 ••···.: > o_o 
100' 

3e· I > > 77"" ·.·.·. 99' 

Well Horim! LoP 

Degree of Oegree of 

Comoosition Decomo Moisture Temo 

DIRT~MS\11 ll(eHT DRY' 70 
MSW LIGHT DRY 71 

MSW LIGlfT DRY 78 

MSW LIGHT DRY 82 

MSW LIGHT DRY BB 
MSW LIGHT DRY 92 

MSW LIGHT DRY 99 
MSVI UGH/ ORY 108 

SLUGE HEAVY WET 116 
SLUGE HEAVY WET TD 100' 

BRETT WILLIS 7114/2004 
A.EGL S!TE~S"'UP=EccRccVI"'s""occRc---DATE 



]

PROJECT NAM£ 

';<>05 

J, { 0 
ON 

~-. I r r:iL;;t:.', /v v, 
HOLE OC tON 

G 

OVERBURDEN TK!CKNF.SS 

DEPTH DRrf.lED (NTO ROCK 

[TOTA!. DEPTH Of HOLE 

SAMPLES FOR CHEMrCAl ANAL YS1S 
(fOTAL) 

OlSPO..<:;IT!Oti OF H01.f; 

{$Pf.:C1FY} 

8ACKFILLEO 

DEPTH DESCRIPTION OF MATERIALS 

PROJECT NAME 

AQUA TERRA 
E:NV!RONMENTA[.. Sot.UTIONS, INC. 

Aquaterra Drilling Log HOl,ENO, 

1GJ r 
SHt:F.TS 

I 
DRl!..UNG SUBCONT CTOR 

11,,,,,:hCci!!, A, r; Cti 
NAME OF ~fl R($) 

(j {Nil/,' s 
MANUFACTUR S DESfGNATION OF DRJLL 

C""' +er f//1 ()ct I r-,T 10 
SIZES ANO TYPES OF OR!UlNG 
ANOSAMPLlf.lG EQUIPMENT f-·---------------------

DRILLING START DATE 0RrLL1NG 

DEPTH CrlOUN WATER ENCOUNTERED 

DEPTH TO WATER ANO ELAPSED TIME AFTER OR!LUNG COMPLETl'iD 

(SPECIFY) (Sf>ECWY) (SPECJFY) 

,--
MONITORING WELL 

FIELOSCREEN!NG Gl::OTECHSAMPLE ANALYTICAL TIME 
RESULTS ttE$ULTS SAMPLE NO. 

HOLE NO. 

{SPECIFY) 

REMAR:KS 

J),- '// 1·2;. S},')(./(-'<'"'c I 

TOTALCO!sE 
RECDVEHY 

12 11J i:;· r'/4 .. ,/[" ~) ,F'., 

/cf Jo 
I·'-/'. 

) \ ' 
(j,,:1\ 1 {. i "•·\ (.,-./\ 

,-,J ~5' J.i 
'I /0/cc: 

V' ~\Ju"' Jz) •. _, 

1-:Jv , J. C, "·, \..:, .. 

,,,',P, 



ENVIRONMENTAL SOLUTIONS, INC. 
6980 West 15.3rd Street 

Overland Park, Kansas 6622.3 

PROJECT NUMBER: 1652.10 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
--- PROJECT NAME: 2005 Bridgeton Gas System CQA 

GAS WELL NO.: _ ___,,ci=:_ _ _:..c..;..;._ ______ _ WELL LOCATION:----------·------

COMMENTS: _______________ _ 

MOUNDED TOPSOIL~ 

I 
'1-11 

rr-
3 n 

i--
z}. ft \~ 

-,, ft 

b" ft 

--·------·--·----·-------

FLEXIBLE HOSE 

- SOil BACKFILL 

HYDRATED BENTONITE SEAL 

·- SOIL BACKFILL 

SOLID PVC 

..____ HYDRATED BENTONITE SEAL 
-......... __ ISOLATION SOIL LAYER 

I . 
! ft 

· 1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 



Aquaterra Drilling Log 

GECITECH SAMPtf ANAi. YTICAL 
Rl::B~ILTS gt,;t;t.lL TS SAMPLE NO 

(), J, 

P·L. ... [.,-1Li. 

rlME 

' !,J, 



. !~fE~TQN~E 
_ .. L .&v -:o- L.·-·c"" 

\IECT NUMBF-R 

HOLE LOCATION 

SURFACE !::LEVAT!Of.l 

OVti.RBUHOEN THICKNESS 

Aquaterra Drilling Log 
t'H.IU..ING SlJSCONTRAC'fOR 

~E Of DRILL.ER(S) 

(). 1.;,::;, \Ls 
W.ANUFACTURER'S 0€SJGNATION 0-F DRlLL 

(~( \ .. ,- () I \(£<.v -:;-· r"---\ l 
SIZES AND TYPES OF DRILLING 
AND SAMPUNG EQlJiPMEM'r 

SH[ET 1 OF SHEETS 

l 

1\\"10 

DRILLING S!~RT DA~ ORILL!NG END DATE , 

""=r.,,=====----------------+.=,,·,.,,·1,±i ·iii2-~·1i,,,l,."'~''~-;===,-,~---·~-'-·,_i' -_c_"_·.;-'·(_c_, ._c_··-·---·~----- -------
DEPTH DRILLED INTO ROCK DE.!MH GROtJNDWATf:P f'NCOUNTEl'{!;:0 

TOTALDfcPTH Of HOLE 

GF..1)<ECHNICAL SAMPLE:S (TOTAL) 

$AMPLtS FOR CkEMICAL ANALYSIS 

ffOTAL) 

DISTURBED 

I , ....... 
(SPEClf'Y} 

BACKFILLED 

\JNOISTURBf'D TOTAL t1UM8ER OF CORE BOXES 

(SPl:'ClfY) {SPF-ClfY) 

•·---·"--·--v,_., __ 

(SPECIFY} (S?EClFY} TOTAL CORE 
Rt'.COVERV 

MOt~ITO~fNGwELL OTHER SPEICFY) SIGNATURE-9,PiNS. PECTOR l 
1--------+-----f----------, I j I ., A ,1.!/i,. ·11J.7t··/0,.11r·· ----··· 

DISPOSITION Of ,-,OLE 

OEP-TH DESCRIPTION OF MATERIALS 

--
)'J-= \1),. ,. 

--
4p__: 

-

-- l;J; .. 1 -
\-''" ~ ,._ 

---,a..:: 
\A.1

)(1--\L ---
)'.·<::;--=-~·---·----~----·-·---·---.. -~ 

- (:,,,,{ & \ --
'1.z:--= 

---
10L.: -----

AQUA TERRA 
F.NV1RONMENl'Al. SOlWlONS. INC. 

r1,o·(' 
;-.._v(; J 

FlELD SCREENING G!:OTECH SAMPl.E ANA!.VTICA!. 
RF.SUL TS RESULTS SAMPLI':: NO 

r ,. 

TIME ".;/ REMARKS 

0 

10~ .. ,. 1 · l ' . 

(1• 
0ia:) \.f.Y\;i..,<:'-_ 

,I 

" 



PROJECT NUMBE:R: --'-=='-''------

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: --=20"-'0c:;5,_;Bc.cri""dg"'e""to"-n ...=G.:::as:_=.,Sy::.:st""em"--"CQA=:... __ _ 

GAS WELL. NO.:------'"~-"---'..::;_ __ .. ____ _ WELL LOCAJ"ION: __ h;;o.;'· .:_V;_(i..R-4,~L..L._P\)--._. _:_' _.:.fl_ll_'..cr r.:_"_'v-r--'; ___ _ 

COMMENTS: ---

MOUNDED TOPSOIL~ 

-,-- > J_. 
I z n 

Tt 
':, ft 

ft 

1-j ft-I 

COMPLETION DATE: "=) i~z-:;{ i> g 
INSPECTOR: _ ____ill,-1,d-,1'-,,----'f+,L~D. csw.; Pc~. --------

c,7;; 

FLEXIBLE HOSE 

--- SOIL BACKF1LL 

· HYDRA1ED BENTONITE SEAL 

..._____ __ SOIL BACKFILL ---SOLID PVC 

~ HYDRATED 8£NTONffE SEAL 

---ISOLATION SOIL LAYER 

~ 1 1 /2" TO 3• DIA. WASHED NON-CALCAREOUS GRAVEL 

...---· 6" SLOITED PVC 
WELL SCREEN 

I fl 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~ -~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
-~~~~~~~~~~~~~~-

Well No.: 16R Elevation: Ground 507.5 

Exact Location (Coordinates): N:1067385.1 E:515724.6 

Date Started: 9/12/2009 Date Completed: 9/12/2009 
---~--~~-~ ----------------~ 

Boring Size: 36 inch Total Depth: 56 
~~~~~~~~~~~~~~~-

Length of Perforated Pipe: 35 Length of Solid Pipe: 20 ------
Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 97 

6-10 soil/dry 98 

10-15 soil/trash/dry 98 

15-20 trash/dry 98 

20-25 trash/dry 100 

25-30 trash/dry 101 

30-35 trash/dry 101 

35-40 trash/dry 104 

40-45 trash/dry 106 

45-50 trash/dry 109 

50-55 trash/dry 111 

55-60 trash/dry 115 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 



Record of Gos Well Installation 
Job Number: c,1.;i6-L31- I 't- Job Name: ;;J..c.,'l ~:<S ,system. W.ell Nut11ber: I his 
Dr ii Ii n g Contra ct or: A, E: , c;. L Ob served By: -~-"·""""l,.""w,.""'-J{LlJ,ot?~"-------
S ta rt ed Install.: 'l -P.-~'j Completed lnstall.: _ __,_e,-'. /"",l,~-""o.,_'1 _____ _ 
Time: IX 3ew,.._ Time: -""·''c.::'3-=iOfl"-"''-'---------
Top of Flange Elevation: 
Ground Surface Elevation: c:;~ 7.S 

Actual Depth 

Y FT 
(All Depth Below Ground Surface) 

O FT 

FT 

FT 

FT 

/ 15 FT 
.:Zo FT 

ss FT 
FT 

Location: N (J(;1,-es-. 1 E S'i srVt c.. 

q 36" I--
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gav\, 1 \aC bel\h,o '1 tt­
lJ... P,JS 

G,,M l,( /~c mf\hr, ·, t:lc, 
/;,.. thJ• 

. " 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

. 'roject Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 17R Elevation: Ground 501.0 

Exact Location (Coordinates): N:1067204.8 E:515576.6 

Date Started: 9/1512009 Date Completed: 9/15/2009 

Boring Size: 36inch Total Depth: 95 

Length of Perforated Pipe: 74 Length of Solid Pipe: 20 

Comments: 15 feet NE of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 

2-4 soil/dry 95 

4-6 soil/dry 95 

6-10 soil/dry 95 

10-15 trash/dry 100 

15-20 trash/dry 101 

20-25 trash/dry 102 

25-30 trash/dry 104 

30-35 trash/dry 106 

35-40 trash/dry 108 

40-45 trash/dry 109 

45-50 trash/dry 111 

50-55 trash/dry 112 

55-60 trash/dry 112 

60-65 trash/dry 115 

65-70 trash/dry 116 

70-75 trash/dry 117 

75-80 trash/dry 117 

80-85 trash/dry 117 

85-90 trash/dry 119 

90-95 trash/dry 121 



Record of Gas Well Installation 
Jo~. Number: 01~0-i31- 1_9: Job Name: d-"'<>'1 ~-<.s c>y.s'tem We.II Number: I t:f !( 
Dnll1ng Contractor: A,e..G.,L Observed By: ,'5otlv;,. J{o,~ 
Started Install.: '1-15~ o'l Completed lnstall.:=:'.'.'.:j~-::,s;~-~6:f========== 
Time: f,·,,;,o.,,.,. Time: -~'o=;o=ru=-~=-------

Top of Flange Elevation: 
Ground Surface Elevation: '>o\,<> 

Actual Depth 

lJ FT 
(All Depth Below Ground Surface) 

O FT 

FT 

FT 

lb FT 

/ 'o FT 
;;)._ D FT 

FT 
FT 

Location: N \o(, ,2o'f .s E s 1s·~,& ·"-

q 
36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

(.,r,i\ 11. \aC be~l\:ho ', t:t. 
tJ.. b,.y 

btfo~ !,,1,1..i- kc,-+--r-'.rt. 
);l_ h,,;i:~ 

111 i I to 3 3fsve-l 

C.. l':{L 
,;t.~ Fee.'J: 

. " 

c..?1/c. 
')~ 
t,\f' 

fu-;;.. c..c..p 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name: 2009 Gas System Project Number: 0120-131-17 
-~~~~~~~~~~~~~ 

-~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 18R Elevation: Ground 483.3 
-~~~~~~~~~~~~~~~ 

Exact Location (Coordinates): N:1067089.9 E:515454.3 

Dale Started: 9/12/2009 Date Completed: 9112/2009 
~~~~~~~~~~~~~~~~ 

Boring Size: 36inch Total Depth: 94 
~~~~~~~~~~~~~~-

Length of Perforated Pipe: 73 Length of Solid Pipe: 20 
~~~~~~~~~~~ 

Comments: 20 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 92 

6-10 soil/trash/dry 96 

10-15 soil/trash/dry 96 

15-20 trash/dry 97 

20-25 trash/dry 98 

25-30 trash/dry 98 

30-35 trash/dry 103 

35-40 trash/dry 104 

40-45 trash/dry 104 

45-50 trash/dry 107 

50-55 trash/damp 109 

55-60 trash/moist 109 

60-65 trash/sludge/wet 111 

65-70 sludge/wet 119 

70-75 sludge/wet 120 

75-80 sludge/wet 121 

80-85 sludge/wet 121 

85-90 sludge/wet 126 

90-95 sludge/wet 128 



Record of Gas Well !nstal!ation 
Job Number: Ol.lti-i.31- l '1- Job Name: ::l.co.'l 'a-<S ;;y.s+em Well Nurriber: 16 R 
Drilling Contractor: 4.e:.G.L Observed By: -~-"·""""1"'f<"-~K~,~~'"-------
Started Install.: 7-J:J_-c'/ Completed Install._· ~1'---'-1~2_-_o_,_f _____ _ 
Time: C,;o'"""" Time: ~i=:i'-:",_"'c..;f'..,.,.,.,~------
Top of 
Ground 

Flange Elevation: 
Surface Elevation: 'iS3,7i 

Actual Depth 

y FT 

(All Depth Below Ground Surface) Materials 
0 FT Intermediate or Final Cover: 

Material: d,y 6<>l I P'•t:e~:,, / 

d. FT Top Seal: 
Material: Gx--m \'" \gC bel\j:b" ·, t:e.. 

Lf FT 
Quntity: 
Hydrated: 

IJ... bs:y 

Backfill: 
Material: 

/"=, FT Bottom Seal: 
Material: Gc~ouk, hec,k'.k 
Quntity: l"J... h-.;a 

) 'i5 FT Hydrated: 

::2_o FT 

Filter Pack: 
Material: 

l 11 1 I to 3 ~tsvec I 

Riser: 
Material: c. \>Ye.. 
Quantity: 2-Y Fee:'t 
Diameter: 

J ·" FT 
91./ FT q 36" ~ Screen: 

c.'iJl/c.. Material: 
BOREHOLE Quantity: 9:3 

Diameter: b\f' 
Plug: fu ; " c..c., p 

L Weaver Boos Consultants 
----~--



PROJECT NAME 

'7 QD":/ t V' G t1J t.1.h Ffe,\d.tv 
'··:/EC; NiJM;ER 

10 

,·v"I' -
I l· ' 1 ~ £, .. ,, f• 

HOLE U)CA !ON 

SAMPLES FOR CHEMICAL ANAL Y81S 
(TOTAL) 

(SPECIFY) 

OESCRlPirON OF MATERIALS 

PROJECT NAME 

AQUA TERRA 
F.NVlRONM!tiNT A~- SOUlT!ONS, INC. 

Aquaterra Drilling Log 

MANUFACTURER'-S DESIGNATION OF DRILL 

f /'if,_ 1- ,q-p:'! 0 

(St>ECIFY) jSf>EClFY} {SPECIFY) 

FIF.:tO SCREENfNG 
RES'JJLTS 

GEOTI;CH SAMPLE' ANALYTICAL 
RESULTS SAMPLE'.NO. 

I u .. 

HOLE NO. 

HOLE 0, 

G Cc) 
SHEET 1 Off SHEETS 

(SPECIFY) 

REMARKS 

.) 
0;1: /, !, C,1 ·'\ 

TOTAL CORE 
RECOVER 

r:::·~,i_ ,, f /"),;./ '· iv t... c,,, .. ·1 f , l) > 
~~;,_-1,:_~~.:'.:s:. J'.J.- .. LA .. : ... 

f<Jc l.!<~(\h,J> 

r,-,,c \-,.4, , .. (', ,, b J <'·,•v<A 



ENVIRONMENTAL SOLUTIONS, INC, 
6980 West 153rd Street 

Overland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: -'-=~'---------­
GAS WELL NO.; __ ,.,..c.:;;...... __ .:._:.c.c.......-------

PROJECT NAME: 2005 Bridgeton Gos System CQA 

COMMENTS: ---

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL 

ft 

COMPLETION 

INSPECTOR: __l.~Qbi~.l:L.~Jdl!J!ti.~:c.G5:._,::;_ _____ _ 

FLEXIBLE HOSE 

..+---- SOIL BACKFILL 

..___ HYDRATED BENTONITE SEAL 

-....____ SOIL BACKFILi. 

SOLID PVC 

HYDRATED BENTONITE SEAL 

--· !SOLA TION SOIL LA YER 

1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

- 6" SLOTTED PVC 
WELL SCREEN 

I ft 



PROJECT NAME 

l-, t.:,"' C"' LAJ t 
NUMBER 

OEPTH DRlLlF.D INTO ROC'.K 

TOTAL DEPTH OF HOLE 

GEOTF.CHN!CAL SJ;MPL.ES (TOTAL)-

SAWJ>LES !"Oft CHEMICAi. ANALYSIS 
\TOTAL) 

OJSPOSffJON Of' HOLE 

DlSTURBBD 

(Sf'EClfY) 

13;\CKF!LL!cD 

DEPTH DESCRJPTION OF MATER!At.8 

AQUATERRA 
l'!:MVIRoNMt;:Nl'AL sOL!JTJQNS. !NC 

Aquaterra Drilling Log 
ORIUJ !$ S BCO\lft1W::TDR 

MANUFACi REF<'S DESIGNATION OF ORIL.L 

C' r;,~:rr\ 

UNUSTURBEO TOTAL NUMBER Of CORE BOXES 

(SPECJl''Y) (SPEClf'"Y} 

MONlTORfNG Vl<'ELl. 

FIELD SCRSl;NJNG GEOTl!CH SAMPLE I\NAL YTICAL 
RESULTS RESULTS BAMPI.Ei NO. 

~GNA 

d 
I 

(SP!:ClfY) 

\\'}JC) 

HOLE NO, 

(~ t~tw 
SHEET 1 OF , SHEETS 

,,) t.\ I 

(Si>EC!FY} 

, .. I 

f.Jt O~ibe.:s,\,,\ c,;.,.J.,,;,,i 

(>\() i·<:'.f''.'\.,A." 

TOTP.LCOR 
RECOVER 



ENVIRONMENTAL SOLIJ'l'lONS, INC. 
6980 West 153rd Street 

Overland Pork, Kansas 66223 

PROJECT NUMBER: -~~~----

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gos System CQA 

GAS WELL NO.:--'=-"=--=--'-------- WELL LOCATION:-------------

COMMENTS: 

MOUNDED TOPSOIL-~ 

I 

ft 

(!; 0 fi 

~J ft 

J i-
fl 

--------·--· ---

FLEXIBLE HOSE 

-J---- SOIL BACKFILL 

---..__ HYDRATED BENTON/TE SEAL 

----. SOIL BACKFILL 

SOLID NC 

HYDRATED BENTON/TE SEAL 

--- ISOLATION SOIL LAYER 

~ 1 1 /2' TO 3' DIA. WASHED NON-CALCAREOUS GRAVEL 

.,,---- 6' SLOTTED PVC 
.-- WELL SCREEN 



PROJE.CT NAl'AE 

~Loo,-:: l \:: r;A vJ,J1 
"'BOJECT NUM8Ef< 

:G,52. 10 
Olj 
(! 
i')/ I 

HOlE lOCATION 

SURFACE ELEVATION 

OVERBURDEN THICKNESS 

DEPTH DRILLED lNTO ROCK 

TOTAL DEPTH OF HOLE 

GEOTECHNICAt SAMPLES (TOTAL) 

SAMPLES FOR CHEM!CALANAL YSIS 
(TOTAL) 

DJSPOSlTION OF HOLE 

(SPECj ') 

EACKF!U.EO 

Aquaterra Drilling Log 

DJ.,.f'iK ROUNDWATE ENCOUlff!::"RED 

U 016TU BED TOTAL N M.oER Of CO'RE BOX£ 

(S?ECIFYJ {SPECIFY) 

MONITOR G WELL OTHER {SPEtCFY) 

OLE NO. 

(~ ::, (..s>. 2.( 

{SPECIFY} (SPECIFY) 

SHEE'J 1 or SHEETS 

--------

TOTAlCOR 
RECOVER: 

SIGNATURE OF INSPECT:,-/ f--------+------~--+--------, / 
DEPTH 

,J~ 
,J ' I I .,., i.' . > '. 

l·cf. ,, 

I 

ii o H· 

AQUA TERRA 
!i:NVfROHMS>nAL SOL!JTIONS. Jl~c. 

/ 

f'ffl..LD SCREENING GEO TECH SAMPLE ANALYTICP-.L 
Rl::StJLT$ RESULTS SAMPlENO, 

·~+--~~~-'--1-------'"---~--~~~--l 

,J C' l 
·c? h (e. 

D(· )1 b 
(]_)() 

,A." 

(..<,'"'/,f..._' ,. )) -~~ -/,: • .,,- •.• ( 



ElllVIIWNMENTAL SOLUTIONS, INC, 
6980 West 153rd Street 

Overland Pork, Kansas 66223 

PROJECT NUMBER: 1652, 10 

GAS WELL NO.:~~.~---~ 

GAS WELL 
CONSTRUCTION 

DIAGRAM 

COMPLETION INSTAUATION ST~RT. DAT;' . 7 ~p//;· 
DRILLER: AP(, !Ji,&~·((._)) _______ _ INSPECTOR: --...""-.~°'=ce:Jc::.c.. ___________ _ 

WELL HfAD ASSEMBLY·/,,.---r~()r:~,,,...,.-FLEXIBLE HOSE 

MOUNDED TOPSOIL~ 

2 7 ft 

ID~ ft 

I 
7)Ji 

.J fl 

ff 
3 fl 
J __ 
t 

:rlo ft 

.-i---- SOIL BACKFILL 

-~ HYDRATED BENTONITE SEAL 

--· SOIL BACKFILL 

"'--· SOLID PVC 

HYDRATED BENTONITE SEAL 

/;1 -- ISOlATION SOIL LAYER 

,...,,-- 1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

... 5' SLOTTED PVC 
WELL SCREEN 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

.'roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
~~~~~~~~~~~~~~~~ 

Well No.: 22R Elevation: Ground 497.6 

Exact Location (Coordinates): N:1066784.5 E:515579.1 

Date Started: 9/11/2009 Date Completed: 9/11/2009 
~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~ 

Boring Size: 36 inch Total Depth: 94 
~~~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 73 Length of Solid Pipe: 20 

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 

2-4 soil/dry 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 soil/trash/dry 94 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 103 

35-40 trash/dry 105 

40-45 trash/dry 108 

45-50 trash/dry 108 

50-55 trash/dry 109 

55-60 trash/dry 113 

60-65 trash/dry 113 

65-70 trash/dry 113 

70-75 trash/damp 117 

75-80 trash/moist 118 

80-85 trash/sludge/wet 118 

85-90 sludge/wet 123 

90-95 sludge/wet 125 



Record of Gas Well Installation 
Jo!). Number: Ol.lt-i31- t.'1- Job Name: ;)_c,,') !{"'5 ,sy.sl:em Wei" Nuryiber: ,2,2 Is.. 
Drilling Contractor: A, e:, &, L Observed By: _ _fu~·~=).,'*"""~K~,o,=•------
Started Install.: '?-lt-c '/ Completed Install._· _9._-.!!//_-""'o_,_9 ______ _ 
Time: ('.;,:co.,"' Time: __,5'-';'-"3"'"'1'-fcc ______ _ 

Top of Flange Elevation: 
Ground Surface Elevation: ':1"11.{;, Location: N \o(,Glel\s E S\s;S-,''l.l 

(All Depth Below 

Actual Depth 

y FT 
Ground Surface) 

0 FT 

J.. FT 

y FT 

FT 

) 'o FT 
::Zo FT 

FT 
q 36" ~ FT 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GcAA 11, \ec he"Th" ·, t:e.. 
/J.. hsJS 

Ci,rc.o 1...d • .c renrn '. \-e. 
,~ O'!JS 

c.. 91/ c.. 

Weaver Boos Consultants 



Aquaterra DrilHng Log HO!.f:NO, SHEET 010F SHEETS 

r-e.w. ""'"" '2. 
Jf~ROJECTNAME DRll,1,1~$ SLJaQONTRACTPR 

.. C..1:..w 2.,-b. " 'k' ~ C..Q t>. l'D't 
>)J!:CT NUMB.l;R l''UWll;·OF ORILLi:R{Sj 

')_~. \'<';; ~\"{ 'N\\.~., .. ~~N 
LOCATION MANUFACT 0ESfGNA.110N Of DRILL 

~e...101,1!:.,..,,., (t\,S!lo~\ 
.. . 

'E..A.t-l A.. .... - .... ~~ ('~ ' ~ 't"\n • • 
HOLE LOCATION 'l.V~<>IC<"- ,.. lrl!.IN':!.~ ~=%~a:J~ -- • ' ...... t_ -~- ' .. 
.. . ............ ':).~ t'.. , ....... C' ..,,, • 

II ::;URFACE ELEVATION "l"i l!.vtAo.<c."', '5D;,...., '- ;(!l -··b, .... 
OVfffiSURDEN THICKNESS' DroLLING·START DATE ORll..llNG ENO.,..,, ... ,, :t ,,,,_..., -~!.. \"' - '":!.- "' (. 
DEPTH 'DRIU.ED INTO ROCK DEPTH GROUNDWATER ENCOUNTI!:F\EO 

\\o ~.,, 
TOTAL DEPTI-1 OF HOL£ 1....-- ,. TO WATI:R ANO EJ.APSl:0 TIME AfttR, DRILLII-IG COMPLETED 

\ I::)~ I ~o 
GEOTECHl~ICAI. SAMPLES (TOTAL) DISTURBED 

I 
IJND1STIJRBED TOTAL N\JMBEROF·C= BOXES - - - -

. 51,,f~SrORCHEMICAI.ANALYSIS {SPECIFY) (SPECIFY} (SPE .... n} (SPECIF() (SPECIFY) T()TAL, 00" 
, {TOTAL) RECOVER'I - - - - - - -

...... POsrr10N OF HOLE· BACl9'IU,ED MONITORING WElt OTHER iSP.ElCFY) SIGNATUREUF INSPECTOR 

Fit.i...i:..o -'I!!.)., - (,,M,~ ... 
~~~~ 

1'1"E.1~<>\1,.. :'I I.. • t<\\Jli).I...~ 

DEPTH DE&GRIPTION Of: MATfRlALS 
FJELD SCREENING GeOTECH SAMPLE ANALYTICAL TIME REMARKS 

- ' - rutsui.:rs RESL(."TS SAMf'LENO, -~ -
- ,,. ~J:<>11.. - C.1. - ,V,O'l. ,.._ -- vl«.ra,o 'Ii, - ~ - Cl-1-tn 'Ot\l$ - .> -001,::, - 6'. -

·.:>----: ".!' ..,-So, ... -
' ..t' -- 0 -- Vl 

- <.l'<li • ..... -- "i,,--!IE"11>• ,'('(:. 

'l.~ 0<'.L I) 
,_ 

-so11... 
Ot'l. I - ~ 'i' - \t,V,STh ---- 1)1\,..., ---

~ I~ ---- ~"'"~" i"""fl..llli>.Wl\1',. - ,J 
11:.L-~o·F - (:)~~ "" - ... -\-:)~~ 

¥-<-: :0 
,:, J 

- Ii "' - i j - I ~ ,; - \r-1 A>. !,'I''<. 
...!) 

--
;'>~ 
I - ()t S";, 

- \\<:)~ I -- --- \Nl>s!r!'t. 
1 { - --- PRO)ECT NAME HDlENO. 

AQUA iJ::RRA 
(,_1:,~ ~ t\.':i..1A r c::.."' . (~£.\N ltNVJf1'cJ11MENf'AL SbLtmoui;. 1Nc. 'l_'<.h. 



Aquaterra Drilling Log 
""qOJECT NAM!= 

(, i:.c'N '2.'&A t, ?.. , t,. r n !>,. 

FIELD f!C~EEN!NG GEOTE.CH SAMPLE AJ:,IAL Ync,AL 
RESULTS RESULTS SAMPLE NO. 

DEPTH DESCR!PTI.ON Of MATERIALS 

-- ---
- ---
~ 'N~,ia --

--
-=i----~02+1~be.._ ___ --+ - \',t,C, 

v 
l .. 

- " -
::, 9 J 

.~ "' I E 1- \I\CICI Ii! .!) ..!> () 

-- --
I!. 

- ~ 
- II.I - IL -
---

- - -\51$ - ,..._ -1+1>2 
\S\S -

I ....:: 
-
-

l11e-= ---
I -: 

---
I: 

---
I -----
I 

------

I ---- --
I ------I -

PROJECT NAME HQLE1110, 

AQUA TERRA bt-\N 'l.':!,1>. t 1-l A. c..~ ENVll'IONN£NTAL !IOl.LmoNS, !NC, 

IHOLE NO. ·. ISl'.fEET'2, -OF 2 
\:,6,\N-?.f3,l> SHEElS 

\,lo$. 1<:. '~"'{~t\lf'(\)((..'c 
~<i,·-,~·f 

)\ 
4( 
Cl 

i 
,_ ()+';'l. DAr<\f' 

J, 

LJ'o +<;>1, '\Nli:i'" 
Lo 

_r \-1()'3 ~«Ai<ill 

U>\,\.(> "1<$1' ~t<'>l>'J '".....,.,. 

"'"'11.'t:. M il WAS -r~ Stiuf'( • 

~ 1>1,e,~'\(l~ l'<\.,_'l"at11>LS 
t)ll,~~\;(...\l'i:r> 

~~~ 



AQUATERRA, 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Falrveiw Heights, Illinois 62208 

PROJECT NUMBER: 2.D~ ,\<::, 

GAS WELL 
CONSTRUCTION 

DIAGRAM 

GAS WELL NO.: _ _,,'2.,,,~=-----------
PROJECT NAME: (,.e, 'N '.l:c,A lie '):)A C1*, 

~ 1 't,lbQ..'1" bll t,.~w ~"; 
WELL LOCATiON:V:i\'m\\-'l'o oti'f>'>s,'<i'j\l,Wti\::S !.\..;,0£: b1 'lm;f.. 'f:i.1# {',;,Jr.,n, 

INSTALLATION START DATE: __ .i:\<:l,,_·_,1..._·_,()"-'b"------ COMPLETION DATE: _\_.,.)'.._-_.'2..._--'t:>:::.\o,.,_ ________ _ 

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL 

'k fl 

Tl 
3 fi 

t-
it fl 

t-
l 02. ft 

INSPECTOR: \ l:iN'..)' I... • ~ '-' l\.'-'-~I>.. 

FLEXIBLE HOSE 

-l---- SOIL BACKFILL 

HYDRATED BENTONITE SEAL 

--SOIL BACl(F/LL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
•--- ISOLATION SOIL LAYER 

1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

P~a:, 
6"~PVC 
WELL SCREEN 



Aquaterra Drilling Log 
DRllUNG SIJECONTRACTOR 

/'.\t:; 
NAME O OR:IL,LER(S} 

11,. t,,'.><1\:, 
MANUFACTURE:l~'S DESIGNATION OF OR1!.L 

S[ZES ANO TYPES DRlUJNG 
· (, ANO SA.MPUNG EOUlPMEN1 

i_ ___ -.;;:;::,:::~::l:_:c:_-'~::,~o'..!'P.e ---·------------' 
SURFACE ELEVATION 

DEPTH OR!LLP..O !NTO RO(')( 

TOT Al DEPTH OF HO!E 

GF.O'fl:<'..HNICA! SAMPLES (TO~ 

sAMPU!S FOR CHEMJC/\L ANALYSIS 
(TOTAL) 

O!SPOSlTI N OF OLE 

Dl, IJJf:!_BED 

(SPECIFY) 

8 CKF!U.EO 

DEP1H DES~IPTlON Of MATER1AL$ 

,o 

I 
PROJECTti.O.ME 

AQUA TERRA 

Ole. TH TO WATER AND ELAPSED TIME fTER DRU.LING COMPLETED 

UNDl8TUR6ED TOTAL NUMSER OF CORie SOXl?:S 

{SPECIFY) (SPE !FY) {SPEClr--Y} 

MONITORJNG WEU. OTHER (SPEICFY} 

FIELD SCRE!:NING GEOTE:CH SAMPLE ANALYTICAL 
Rl:SUlT's FtF.SUli'S SAMPLf.,Nd. 

//t)ll 

HOLE NO. 

(SPECIFY) 

(). \ 

SHEET 1 OF SHEETS 

( 

TOTAL CORE 
RECOVER 



EN11IR(Jlm!1ENT,11 SOLUTIONS, !NC. 
6980 West 153rd Street 

Overland Park, Kansas 66223 

PROJECT NUMBER: -------

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gas System CQA 

GAS WELL NO.: --.!L....L.:..-'----·,-r-:c------ WELL wcATION: $o;,,rf~ Slu/X-
coMPLa10N DATE: C:'-""h-"'-·-'-7~· -----

MOUNDED TOPSOIL~ 

lj fl 

rr-
,3 tt 

t---
r 1 ff ,) 

INSPECTOR· ,J · , \drdUA --------

...\---- SOIL BACKFILL 

f-3 n-\ 

"------ HYDRA TED BENTONITE SEAL 

--_ SOIL BACKFILL 

~ 
"'----- SOLID PVC 

·-·- HYDRATED BENTONITE SEAL 
ISOLATIOij SOIL LAYER 

1 1 /2'' TO 3" DIA. WASHED NDN··CI\LC/\REOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 



Aquaterra Drilling Log HOLE NO $HE'ET10F SHEETS 
'L~t(\- I 

f>FI.OJECT NAME DRILLING SUSCONTRAC'TOR 

)cJ05 0-;~1.\ ·-JI I Ji ;t;J. ('.,Q,+ /:,,,;;. c;,, I , _, .. _. -<.r 
"'QJECT NUMBER 

t'' 0' 
NAME OF ORILl..ER\"'I 

h cf (o 13 ,,0· Ii ' s 
' 

fa::. f!•z:/ch,,"" 
. .,, 

G /,·ct"' ;, .. Lh.,,(l:·11 
MANUFACTURER'S O!:SJGNATION OF DRH .. t 

!"' .L {", /{c,f i\ f'· I o (T'1 ;1\ 
HOLE tOCATION SIZES ANO TYPE6 Of ORllL!NG s f.J--c.-,1,/£, S(oc><. AND SAMPl'..JNG f"QUIPMEN1" 

SURFACE ELEVATION '":,b 
c',; /)_ , ., ·-

c-5 j} Jo 
OVERBURDEN THJCKNESS ---· ORrltrNGSTARTDATE 

1 
,. DRrUJNG END DA Tl:'. 

~ .. -····-·- &?/;, J/1.6 
DEPTH DRILLED INYO ROCK DEPTH GROUNDW" ,,:R ENCOUNTERED 

·-· --·-
TOTAL DEf>'rHOF HOLE QEPTM TO WAtER AND ELAPSED TIME AFTER DRIU.JNG COMPLETED 

------
GE;OTECHNIGAI. SAMPLE'S {fOTAl; OisTUP:8EO 

I 
lJNb1STURBf.D TOTAL N'Ut"'1Bf.:R Of .......,RE BOXf'S 

·- ---- •.... --.... ----
SAMPLES FOR CHEMICAL ANAL YSfS {SPECIFY) (SPECIFY) ($PEClrr) (SPECIFY) (SPECIFY) iOTALCOm" 
(TOTAL) M!COVER! 

--·"·-,,_ .. ,,.µ' r··-·-. ,-··-. ----- -·" .,.-., 
DISPOSITION OF HOLE BACKFl! ...... D MONITORJNQ V/ELl OTHER {.SPt.:lCfY} SIGNATURE 01' JNSPE'::~/.t I --

·""" -~-- . 0"'"7,,f_-:2 ;;;2---·-
~·-·--- ---- / _..,/ "';:Jfffr' 

DEP<H Df.SCRiPT!ON OF MATERIALS 
FJELD SCREENING GEOTECH SAMPLE ANAlYl'lCAL f!ME REMARKS 

RE$Ui-TS RESULTS SAMPIJ:': NO, 

-- -· c .:;D ;, I I (o c.r\.:> Cf l 

' -- I { ii--: 
( 0 ,)u t)/,; ---

(.,Jo··~, 1 t 

-
; /L ... :: 

----1_.t,·J __ 

---~>'-= 
" - . ' 

- !Iv~';, J.e, ' 7 11.> l)-,·,'(/i·})<; I "t 

- ' --jJ_- .. . Or, ~..,_I"""' j - !' () ii. " --
-

"~ ') l., - ' ---
/d----- l:--.,,,.'.· \.,. -#,-

-
hJr11 (.'"" -

I -- r 'i r:> ,).,...__... ,, I - i (.',J l:., ~ ' - '"'"-'··""-"="-·--·-·--·=---~--"'•=,.._....,.-.. ----.--·"-'"'"- ,,,,_,_,, ...... - ---------- ,,_ .. ,, ,,,. - -----··- --.·--·-.... .. _ ... " 
____ ,,.- .. 

)-= ,;,,~....J. £:(',! ,. t ,._\· iJ~~-,\ LJl°-'J ' ( i,-.,:, .f-t, ... k/ ,,... . "' ''- /i:::, 
- los f 1· ,.-t't;:-1M~-. /,) c::,, ,, 

' 
elc:;.,1,-,_,..--v·, . .i. " 

PROJECT NAME HOLi'.::NO. 

AQUA TERRA r) . .;.r1:t; C; ij t .. c.tf /!l I (. ,t 11. ENVIRONMEHTA!. !SOLUTIONS, !NC. 



ENVmONMENTJIL SOLUTIONS, INC, 
6980 West 15Jrd Street 

Overland Pork, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: _..:.:16:.;c5=:2.'-"10:.__ _____ _ PROJECT NAME: 2005 Brid@ton Gos System CQA 
GAS WE:LL NO.: _ d (.; \ .: ··· 1.5 {,\ 
INSTALLATION START DA'(E: _____l; }18 { 05 

DRILLER: 'f, l,J, \\ , , __ _ 

COMMENTS: 

MOUNDED TOPSOIL~ 

·--.----------4-- ' 
1/f\ 

1-r-
; fl 

7..? ft 
' 

ft 

COMPLETION 

INSPECTOR: __ !:;,!ii:iliQ::C....:::\c;i;c;JlJ:~c"----·-------

FLEXIBLE HOSE 

-I---- SOIL BACKFILL 

"------- HYDRATED BENTONITE SEAL 

---SOil BACKFILL 

SOLID PVC 

-..___ __ HYDRATED BENTONITE SEAL 

---- ISOLATION SOIL LAYER 

1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

-~ 6" SLOTTED PVC 
WELL SCREEN 

I I 

JJ _________ l?iU,.e:c'~+ 

\ ff 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 26R Elevation: Ground 518.4 

Exact Location (Coordinates): N:1066515.7 E:516006.9 

Date Started: 9/1/2009 Date Completed: 9/1/2009 

Boring Size: 36 inch Total Depth: 105 

Length of Perforated Pipe: 84 Length of Solid Pipe: 20 

Comments: 20 feet East of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 

2-4 soil/dry 95 

4-6 soil/dry 95 

6-10 soil/dry 96 

10-15 trash/dry 99 

15-20 trash/dry 100 

20-25 trash/dry 102 

25-30 trash/dry 106 

30-35 trash/dry 107 

35-40 trash/dry 110 

40-45 trash/dry 115 

45-50 trash/dry 115 

50-55 trash/dry 115 

55-60 trash/dry 118 

60-65 trash/dry 119 

65-70 trash/dry 119 

70-75 trash/dry 121 

75-80 trash/dry 122 

80-85 trash/dry 124 

85-90 trash/dry 124 

90-95 trash/dry 128 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 128 

100-105 trash/dry 129 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well In stall at ion 

Top of Flange Elevation: 
Ground Surface Elevation:_~'>~!~£-· ._4_. ___ _ Location: N loC,(,:51S-.1 E S-1t.ooc;.9 

(All Depth Below 

Actual Depth 

y FT 
Ground Surface) 

0 FT 

d. FT 

'-/ FT 

FT 

/ 'o FT 
;;2._o FT 

I r, FT 
q 36" [-FT 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Ge-@ 1 1, \aC bel'\;ho ·, t::t. 
lJ- b,ys 

G,r:M <..J 1 .. c WQ-br, '. k­
/ ;;L b-<Js 

c.~Vc.. 

c.. 91/ (._ 

Weaver Boos Consultants 



Aquaterra Drilling Log Hat.ENO, SHEET1QF SHEETS 

'-1:.."'4· '2. "'l.1' "l .. ..'~OJ!zc:T ~E DRILLING SJJBCO,:,, ""CTOR 

(,.'t),-\ 7..1,/,\ t.~,t>- (-C,p.. Qic! 
..lJECT NUMBER NAME-OFOR!l..LERJS) 

')J:)"'~ • ',(:, tr\ \iU,I. ~ \\.)<' •• ., ~ .... 
LOCA110N MANUFACTURER'S O!;SIGNATION OF 0.RlU. 
~~,o~~L~ lf"t\.!,~-.'V"'. ',,\ le.S'I'. ..... ' !'< - ~ :' "'- '\), 

HOI._E LOCATION ~'t)' '°"~ Ibl' (k.,l'i1 SJZES AN.Q-TYPEftOF ORtµ.ltfil ~~·"""'~:'(~-· , .. _ '·~~ .... " .... r. . -11:i·-........ , ... ~\tllf' ~1 ........... , ., . " ,..,_ ~-·-
AND-SAMPLING EOUJf:'MEIIT 

SURFACE E!..EVATION ,, 
S"ll":. :!: "l_ '\ ll,V~"'I 

~ .. 0 \ .... '""' .. _.,_ ~, .. :~. 
OVERBURDEN THICKNESS 6t- I DRill!NG START OA1E ORll..LING ENO DATE 

\ t:,-1,-t:,I.- \l:l-">. ..cl,, 
DEFTH DRlllEO INTO ROCK DEPTH GROUNOWA, <=n ENCOUNTERED 

~"' ~A 
TOrALOEPTHOFHOLE I DEPTH TO WATE;R ANO ELAPSED TIME AFTER DRILLING COMPLETED 

\ <::)1 ~fl,. 
GEOTECHNICAL SAMPLES (TOTAL) PISTURBED 

I UNDISTURBED OTJ\L N1J¥BER OF COf'U: BOXES - - - -
SAMPLf:S FOR CHEMICAi.. :ANALYSIS ($PE{;;IFY} (SPECIFY) {SPECIFY} {SPECIFY) (SPECIFY) TQT.AL<:q~ {TOTAL) 

RECOVER - - - ~ - --DISPOSmON OF HOLE 6ACKFlLL£D MONITORING WEl;L OTHER (Sf>EICFY) SlGNA~ INSPECTOR 

f \U.IEP 
~l::)\''-J ~" "'"' >-:,.. ~ ~, ...... - ~~ '-11:.U. '""" =. ~ \... .. :<\\) 'w..a 

DEPTii DEsbRIPTIOt~ Of MA tERlAtS FJELD SCRl:ENING GEOTEC:H $AM?I.E ANALYTICA\. TiME R.Ef..li\ftKS 

Cot~ RESULTS RE.Sl)L1S SAMPLE NO. Cl'!.~-- . C.L ().\<:,'>, - .st,\\.. -- "'-".II. 
- 1:i1,eS 

,-n~ ~\'\'<. 
---

~ -,..)-: 
~ - J J - .J (1 

~ - 15 VI - \/l - ~ -- \1\1 A !,1 €. l:s>--:: o;.':LI 
i,-ll(;t'\1:: •\"\'<a. -- o...-:iJ4 1\1 - ()+7.,!, 51:,\ .. - - C+'l.b • . - l)<:f 

J, --
•<>-: --- ('; + :?,t-. - i--0"100 .., - .,. - 0. -!<:>-:: :, -

I -- .J 
~i.SHa."\~'iaUT!lt<.E. - ., 

~ .. - -....:iosTE. i -
j I i•t-';)~f - .... 

S.O-: • ..., 
- t>tSI\--

- -\~~;:, --- """' !,'i" It. ,,~- -
PROJECT NAME HOLE NO, 

AG!lJATERRA \>-t.W 2.:;A \. ':l.;"/ A ~"' (,.t. vs\ '"<,"") A EUVl'RONMitNrAL)!IOLUTJOH&,,l}lt:, 



jPROJ,ECT·NAME -

. (,.'cc',,\ "'l.:11>. \ ~'lh. r ,,,.,,.._ 
..-1:PTH O:EsbR!PTJON-OF MATERIAL$ , 

- ----- -
-
~ ----- ----
- --!l: --- ----

----- ---
II'.!:!,------ -

--
\IC,------ ---
I»-: 

----
I = ,x:r= -
I : - --
J _: 

---
I -= ---
I -

PROJE:CT'NAME 

AQUATE.RRA 
'ENY1AONM!lNT AL SOLUTj014S, INC, 

HOLE NO, ,·. HEET ~ -OF '2,. Aquaterra Drilling Log l.-1:.\11! ~, 1>. sHEErs 

FIELD SCREENING GEOTEC_H $!,MPU: J\NA!. YTlc:AL 
RESUl TS RESULTS BAMPLE NO, 

•,.g 

\)~I!.\..!:,~ 
Y(.NE.1"'1!J.i\, 

'i'<>li\">1 1 

-1~ 

-\~ 

. 
"""'""" 

\ii!J,.\'I'<.. i'<.r\l>w-,v!IJ:. 
",S."-\O<:,~f 

1~0-

~ A!,'ll,ll,$\"o! ....,,~~ 
<:ISSl~<:.i:, 

~~~ 



AQUATERRA" 
ENVIRONMENTAL SOLUTlONS, INC. 

141 Market Place Drive 
Fairveiw Heights, Illinois 62208 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJ£CT NUMBER: --"""<-'-"'-'-""'--------­

GAS WELL NO.:---'---=---------­

INSTALLATION START DATE: -~\<:,~-~"~·~O~!.~-----­
DRILLER: '\!\".SW. \N\'-'<JirlsH \' b :S: 

PROJECT NAM£: C..\;.'1:1 ;i.:l,~,J,,;~:7~ ~J;i:-, 
WELL LOCATION: m\rmtr,DF '»YW:C.""t.:t ~\P9f tif"';,~Lflw::, wem. 
COMPLETION DATE: _--1\0,,__·_,'?>c.:~:...;().....,l, _______ _ 

INSPECTOR:\\,.."'-"-'! L · tl\ux,'-Lli;IL 

FLEXIBLE HOSE 
WELL HEAD ASSEMBLY 

MOUNDED TOPSOI\~ 

1! ft 

\()lo ft 

$) ft 

'l. ft 

Tl 
3 ft 

t-
\~ ft 

t-
3 ft · 

µ___ 
\i1_ 
fTtt 

-1--- SOIL BACKFILL 

HYDRATED BENTONITE SEAL 

----SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
i----lSOLATION SOIL LAYER 

I tt 

1-J rt-I 

1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

t f.l<.t'<:11tA"l'~D 
6" Sl,,ODtl:) PVC 
WELL SCREEN 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 28R Elevation: Ground 507.9 

Exact Location (Coordinates): N:1066580.4 E:516154.9 

Date Started: 8/25/2009 Date Completed: 8/25/2009 
~~~~~~~~~~~~~~~~ 

Boring Size: 36 inch Total Depth: 84 
~~~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 63 Length of Solid Pipe: 20 

Comments: 15 feet west of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 93 

6-10 soil/dry 94 

10-15 trash/dry 96 

15-20 trash/dry 96 

20-25 trash/dry 98 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 99 

40-45 trash/dry 99 

45-50 trash/dry 105 

50-55 trash/dry 106 

55-60 trash/dry 106 

60-65 trash/damp 108 

65-70 trash/damp 109 

70-75 sludge/wet 111 

75-80 sludge/wet 113 

80-85 sludge/wet 115 

85-90 

90-95 



Record of Gas Well Installation 
Job Number:Ol.:lti-i31-l't Job Name: ~c.:."1 ~-<S ;;ystcm W.ell Nuryiber:~~~g~··-«~-
O ri 11 in g Contra ctor:_,A_,_,,,. i::"-'· ,._,e.'""~.,,.L~---- Ob served By: -~_,.,. .. 1._,h,.,,,,,"'--".K"',QL""', _____ _ 
Started Install.: i-,;11, -c,'I Completed lnstall.· _ _,t,_-_,,,.;i._=[:_-_,,o~1'-------
Time: t:<-1s-: Time: _1._,,;1""':oc=,-f="'~------

Top of Flange Elevation: 
Ground Surface Elevation :_-=.S-=o'-7'--'-. "\..,__ __ _ Location: N l&b(,$'81.l.i-j E S1(, 1 s·y ."i 

Actual Depth 

(All Depth Below Ground Materials 
0 Intermediate or Final Cover: 

Material: d")' 6Cl I !)l;ttr:,, I 

Top Seal: 
Material: (;,n;)I\\ .1.,\ac bet\h(\ ·, tt-. 
Quntity: 
Hydrated: 

IJ... b,3s 

Backfill: 
Material: 

/1:::, FT Bottom Sea.I: 
Material: G2no.n 1..,(/._c heC\1'>r>. ', l::1'. 
Ountity: I ;i_ b.. ,l ~ 

) "o FT Hydrated: 

~o FT 

Filter Pack: I ,1 ii 

5"'""'' Material: to ~ 

Riser: 
Material: c.~yc::_ 
Quantity: 2:-Y Fee:\: 
Diameter: ,(\. 

FT 
FT -I 36" ~ Screen: 

c.?Vc Material: 
BOREHOLE Quantity: "? 

Diameter: b\f' 
Plug: 

"i" u.,p 

Weaver Boos Consultants 



Df:BCRlf"flOU OF MATER!ALS 

AQUA TERRA 

,· \ 
\ .J 

PROJECT t4AME 

Aquaterra Drilling Log 

!"' 

' 

HOLE NO 

C' I 

. ( "-·\_... 
(J 



GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJ[CT NUMB[R: -~='-''-------- PROJECT NAME: 2005 Bridgeton Gas System CQA 

GAS WELL NO.:----'~"---"'--'""-'---------- WELL LOCATION:--------·-·--------

COMMENTS:·--

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL~ 

·2J) 
K ft 

I 

ft 

~ 
'2.-ft 

s ft 

i--
\ \) ft 

·}--
3 ft 

u.__ 
' 

1.11 L __ 
~ --, 

COMPLETION DATE: -LL:::.!..=."'-. ________ _ 

INSP[CTOR: _ __llJ!Zi:\C\i~~~,:Jl::::_ _______ _ 

- FLEXIBLE HOSE 

--4---·· SOIL BACKFIU. 

HYDRATED BENTONITE SEAL 

"--SOLID PVC 

-....__ HYDRATED BENTONITE SEAL 

---- ISOLATION SOIL LAYER 

.,/ 
- 1 1 /2'' TO 3' DIA. WASHED NON··CALCAREOUS GRAVEi 

.,.,--- 6' SLOTTED PVC 
WELL SCREEN 

\ ft 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 ---------------~ 
Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 30R Elevation: Ground 515.0 

Exact Location (Coordinates): N:1066744.2 E:516286.8 

Date Started: 8/24/2009 Date Completed: 8/24/2009 
-----------------

Boring Size: 36 inch Tot a I Depth: 97 
-----------------

Length of Perforated Pipe: 76 Length of Solid Pipe: 20 
-------

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 94 

4-6 soil/dry 93 

6-10 soil/dry 95 

10-15 trash/dry 99 

15-20 trash/dry 99 

20-25 trash/dry 101 

25-30 trash/dry 100 

30-35 trash/dry 102 

35-40 trash/dry 100 

40-45 trash/dry 104 

45-50 trash/dry 104 

50-55 trash/dry 104 

55-60 trash/dry 104 

60-65 trash/dry 107 

65-70 trash/dry 108 

70-75 trash/dry 111 

75-80 trash/dry 115 

80-85 trash/wet 118 

85-90 trash/dry 119 

90-95 trash/wet 119 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill Q Al QC Monitor: Joshua Ross 

95-100 trash/dry 121 

100-105 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Jo~. Number: 01.:lt>- L31- l_'f.. Job Name: ;;i.eo,'l ~"'"s ,sybl:eO'.\ Well Number: 3 0 I\ 
Drilling Contractor: A,e:.C,.L Observed By: -~-'·""*,.""'""'"'~R"""""'-~-----
Started Install.: li'-:l.'1- 0 '] Completed lnstall.:. _ _,~,_-..,,2'"">1_-:c:.o_,_·~------
Time: h,bo .. ,,, Time: __ ':ii'""'bo"'ffl"'='--------

Top of Flange Elevation: 
Ground Surface Elevation: SiS::.o 

Actual Depth 

lJ FT 
(All Depth Below Ground Surface) 

O FT 

FT 

FT 

FT 

) "o FT 
FT 

FT 
FT 

Location: N lo(,b1'i'1·'2. E 5'",(, 2Bb. CJ 

-I 36" ~ 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GcM 1" \o.C be":ho '1 t:e... 
/J... ksJS 

G>r~"...., k bx,+-r, '. tt 
I~ PA;J• 

I 
11 , { h .,,, I 

L!2 <) 3{s11e, 

'" 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 31R Elevation: Ground 511.4 

Exact Location (Coordinates): N:1066860.6 E:516426.6 

Date Started: 8/24/2009 Date Completed: 8/24/2009 
~~~~~~~~~~~~~~~~-

Boring Size: 36inch Tot a I Depth: 97 feet 
~~~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 91 Length of Solid Pipe: 20 

Comments: 15 feet west of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 soil/dry 91 

4-6 soil/dry 92 

6-10 soil/dry 95 

10-15 trash/dry 94 

15-20 trash/dry 95 

20-25 trash/dry 97 

25-30 trash/dry 99 

30-35 trash/dry 100 

35-40 trash/dry 101 

40-45 trash/dry 104 

45-50 trash/damp 106 

50-55 trash/damp 108 

55-60 trash/moist 108 

60-65 trash/moist 110 

65-70 trash/moist 111 

70-75 trash/moist 116 

75-80 trash/wet 114 

80-85 trash/wet 115 

85-90 trash/wet 115 

90-95 trash/wet 116 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

r'roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/wet 118 

100-105 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Jo~. Number: 01~ti-i31- t.'1- Job Name: .).c,,,.9 ~"'.s ;;y.skm We.0 Nurnber:--'-J_/-'~--
Dr1ll1ng Contractor: A.c:.G..L Observed By: -~-"·"""',l"'w.""'='K"''Of'-'l'------
Started Install.: r.1S-·o 1 Completed lnstall. ·--,;:-,'f,f,...·~=.C~·0_1-'--------
Time: 12:'10!,,.. Time: __ 9,_·~··3">ioF"'fl'~------r , 

Top of Fla~e Elevation: 
Ground Sur ace Elevation: SI . Location: N r0 <,(,Sv:,, <,. E S'\(,':l '2.G,G 

Actual Depth 

y FT 

(All Depth Below Ground Surface) 

0 
~--~------c:------'-'.:7!77"71---+:777 __ M_aterials 

FT 

;;)., FT 

L/ FT 

FT 

} 'o FT 

:2.o FT 

11 I 
112 

FT 

q 36" f-FT 

BOREHOLE 

Intermediate or Final Cover: 
Material: e,(,)' ,s~ll m•b:~:sa I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gu:--e.J\ 1 J. \eC bel\:h,f\ '1 t:e., 
lJ... b,Js 

(i,f«M.d!>C tJc~\\;~ 
/~ lr;ys 

11 .( 

I to 3 ' ~ou,.,, I 

. 'I\ 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

<'roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 32R Elevation: Ground 522.6 

Exact Location (Coordinates): N:1066994.2 E:516510.5 

Date Started: 8/21/2009 Date Completed: 8/21/2009 
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~-

Boring Size: 36 inch Tot a I Depth: 75 feet 

Length of Perforated Pipe: 54 Length of Solid Pipe: 20 

Comments: 15 feet west of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 93 

4-6 soil/dry 92 

6-10 soil/dry 93 

10-15 trash/dry 96 

15-20 trash/dry 97 

20-25 trash/dry 96 

25-30 trash/dry 96 

30-35 trash/dry 98 

35-40 trash/dry 104 

40-45 trash/dry 102 

45-50 trash/dry 105 

50-55 trash/dry 108 

55-60 trash/dry 113 

60-65 trash/dry 112 

65-70 trash/dry 114 

70-75 trash/dry 116 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 
Jo~. Number: 01.:lt>-t.31-1_'+- Job Name: d-C<:>'l ~"'s ay.s:1-em W..eJI Nurnber:--'3'---"o1,=-'-{< __ 
Dr 1111 n g Contra ct or: A, i::, G, L Observed By: -~_,·,,,,,,,,A""'i<a,."'"'-R..,,,ot:""s..._ ____ _ 
Started Install.: 8 ·21-0'1 Completed lnstall.:. _ _,B'.~·~i~l. -_o~'1~-----
Time: tvoe(h, Time: -~·'i=:==,.af"'~------

Top of Flange Elevation: 
Ground Surface Elevation:_~5~·:i~J.~-< .... a ___ _ Location: N ID~b'l'li.f ,2 Ejf(,S-fD.5" 

Actual Depth 

LJ FT 

(All Depth Below Ground Surface) Materials 
----'--:71777!--b-7,-----"'-"-"-'"-'-'~--------~ 

O FT 

/1::, 

I 'i5 
::Zo 

'1-5 

Intermediate or Final Cover: 
Material: 

FT Top Seal: 
Material: 
Quntity: 

FT Hydrated: 

Backfill: 
Material: 

FT Bottom Seal: 
Material: 
Quntity: 

FT Hydrated: 

FT 
Filter Pack: 

Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

FT 
~ FT q 36" 

Screen: 
Material: 

BOREHOLE Quantity: 
Diameter: 
Plug: 

Weaver Boos Consultants 

G;;rM, 1 \a.C beAThf\ ·, ts. 
tJ.. b.,,, 

G,t<-n w l"c t;o,Q+,,,,. ', rs:, 
I ;1_ h.. ;i· s 

I ,1 I I 
t1:, 3 ~rsveJ 

c..pyc.. 
d-Y F,,.e.t 

,I\, 

c..?1/c.. 
SY 
b\A 

fu'•" c..c..p 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 33R Elevation: Ground 513.4 

Exact Location (Coordinates}: N:1067105.9 E:516655.0 

Date Started: 8/21/2009 Date Completed: 8/21/2009 
~~~~~~~~~~~~~~-

Boring Size: 36 inch Tot a I Depth: 75 feet 
~~~~~~~~~~~~~~-

Length of Perforated Pipe: 54 Length of Solid Pipe: 20 

Comments: 15 feet north of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 93 

4-6 soil/dry 94 

6-10 soil/dry 97 

10-15 trash/dry 98 

15-20 trash/dry 100 

20-25 trash/dry 101 

25-30 trash/dry 103 

30-35 trash/dry 102 

35-40 trash/dry 104 

40-45 trash/dry 106 

45-50 trash/dry 109 

50-55 trash/dry 108 

55-60 trash/dry 107 

60-65 trash/dry 109 

65-70 trash/dry 109 

70-75 trash/dry 111 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 
Jo!=>. Number: Oi.:l.t>-i31- 1.'t- Job Name: ~c,,,"t ~-q; ,5ys:l:ero We.II Nurpber:___,d"-· ·=-3_,_R::__ 
Drilling Contractor: A,e:,(,,J.. Observed By: -~--'·"""".s""l""""""~R..,,o<,.~~-----
S tarted Inst a 11.: 15' -,;u -o 'T Comp I et ed l n st al I.:_€'."-,"·;µ,._--o"-'I.,__ _____ _ 
Time: "I'' ca~"" Time: _ _,_I ;J,,,.'cs· "'"""''-l'f/'-""'"-------
Top of 
Ground 

Flan?ce Elevation: 
Sur ace Elevation: )1>-'i Location: N \ob'1tos, 9 E 5i6(,,,5.o 

Actual Depth 

y 
(All Depth Below Ground 

0 

d. 

'-/ 

/lo 

/ 'o 
.:Zo 

'rl.1 
s 

FT 
Surface) Materials 

FT Intermediate or Final Cover: 
Material: 

FT Top Seal: 
Material: 
Quntity: 

FT Hydrated: 

Backfill: 
Material: 

FT Bottom Seal: 
Material: 
Quntity: 

FT Hydrated: 

FT 
Filter Pack: 

Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

FT 
f-FT q 36" 

Screen: 
Material: 

BOREHOLE Quantity: 
Diameter: 
Plug: 

Weaver Boos Consultants 

(;,QM, 1 \eC bel\Thf\ ', ts.. 
lJ.. b,3, 

Gor~~ '-' !-.i:: h,,_M,t,.·, \:!;, 
I ;;i_ h,,. ,j s 

I ,, , 1 
to 3 ~rsve-l 

c:. j>yc_ 
ol-.~ ~et 
b,I\. 

c..f!fc 
SY 

t,11' 

fu ;, " c..c..p 



OVEJ';.!!3URPEM iH!CKl~ESS 

OEP H ORlLLfW INTO ROCK 

TOTAL D PTH OF Horr: 

GCOTECJ1N!CAL SAMPLES (TOT Al) 

SAMPU.:S f'OR CHEMICAi.. ANAL YS!S 
{TOTAL) 

DISPOSITION CW HOLE 

D!STURBEif"' 

DEPTH OF..SCRIPTION OF MATERJAtS 

/b 

PROJECT NAME 

AQUATE:RRA 

Aquaterra Drilling Log 
OR!UJNG SUBCONTRACTOR 

I Cr 
NAME OF OR!LLER(S) 

p:). \J5'1\ ~::, 
Mi'\NUFACTlJRE SOE$10NATIONOfD IU 

c: .. ,o. \-v{ (5. \ ~,_( 
S!ZE:S AND TYPES OF NG 
AND SAMPLING EQUIPMENT 

EPTH TO WATER AND E.lAPSEOTIME AFTER DRILL! G COMPLETED 

LlNDJSTURB!cD TOTA!.. NUMB R or CO~E BOXES 

(SPECIFY) (SPECIFY) (SPEC. Y) 

f'Jt::LD SCREl::Nll\lG Gf;OTl:,'.CH SAMPLE ANAL YT!CAL TlMB 
RESULTS RESULIB SAMPLE NO. 

.... , 10:; 

HOLE NO. 

{SPECIFY) 

,....£), 1,,-,_ 
1) ! 

\),, II ,,(, 

'" ' l, ' ,\ ' 

REMARKS 

iCTM,COR 
RF.CO VERY 

C, .. -, "); f-z 
t, / 'q0 

~.'.\, I r J /u,. 
,, 

6~/(-,; ., ·~ 

t 



ENV!ROIDIENTAL SOLUTIONS, INC. 
6980 West 15Jrd street 

Overland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUM8£R: --'-'-"'='-'-=--- ·------- PROJECT NAME:_.=..,;.c.._,cc.=="'-"-=-=cccc...c=-'-----
GAS WELL NO.: ---~=.::::::__:::c:::_ ________ _ WELL LOCATION: ---"=+"=-..c::::=..:..:.::_ _____ . 

COMMENTS:------------

MOUNDED TOPSOIL 

t. ft 

Tl 
J ft 

f--
1. \ ft 

' 

ft 

COMPLETION DATE: -~'-'-"c::..:___:_ _____________ . 

INSPECTOR: __ __!~fu;:s_.l:ji;+,+L<.U:""---------·---· 

...1---- SOIL BACKFILL 

----__. HYDRATED BENTONITE SEAL 

----- SOIL BACKFILL 

SOLID PVC 

..__ HYDRATED BENTONITE SEAL 

-·--ISOLATION SOIL LAYER 

I .. 
\ ft 

1 1 /2' TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

- 6' SLOTTED PVC 
WELL SCREEN 



( 

I.PROJECT NAME 

<).()()":) L. r-·· (\ l,0,11 s 
JECTNUMSER 

OVE.f!BURDEN T flCKNESS 

Aquaterra Drilling Log 
DRlU!NG SU CONTRACTOR 

NAME OF ORI LER{S) 

\:', , CS:l'; I I ',,,1 
MANUFACTU ER'S OES!GNATION OF DRILL 

j ·; \\c1 \!' ,:r- f\_,\ ... r 
SIZES ANO TYPES OF OR LUNG 
AND SAMPLING EQUIPMENT 

ORILUNG END DATE 

SMEF.T10F ( SHEF.nl I 

·.~1J2~3 ·o:s 
"o"'sr"'n"'rn'°R'""'"'Fos,,"'"'°"o"'Ro"'c"'" ___ ,_____ ----------

TOT Al DEPTH OF HOLE 

SAMPLES FOR CHEMICAL ANAL YS!S 
(TO'fALI 

DISPOSITION OF HOLE: 

DISTURBED 

iSPEC1FY) 

BACKF1ll£D 

DEPTH DESCRIPTION Of MATERJA\.S 

'"] . f \ j 
_ vJ./~- l-, 

i::;c 

AQUA TERRA 
l!NV(RONMl":N.T AL soUJT!ONS, INC. 

DEPTH TO WATER AND ELAPSED TIME AFTSR DRILLING C',OMPLE!ED 

UNOISTURBfO T01AL NUMBER OF CORE BOXES 

(SPECfFYj (SPECIFY) (SPECIFY) 

MONITORING WELL OTHER (SPEICFY} 

FIE\.O SCRH!MNG GEOfECH SAMPLE ANAL VTtCAL TIME 
RESUl TS RESULTS SAMl"'LE NO. 

(SPECIFY) 

REMARK$ 

1{, ~ '- r f i 
-.) 

TOTAL CORE 
RECOVER 

... .- · F') z,.-r· t· 
i '.1 (;;,•" fc· 

+J 11,·-/·\ 
\-t ,-·-·'"'" j,, "'""""' '1,:: ::::,,:,:: ,:_;-,:_- :,.;.... ,,,: 

,"'-,1{) jJ:;, <.-ce.t(:,t (,::, ,,.+"' ·;,- /, ·J--
1:'>V, !.,_, ,; c, L (' !,-; ; e (·' '-'''· ,J 



AQ'fuJW~. 
ENV!ROIDl:ENTAL SOLUTIONS, INC. 

6980 West 153rd Street 
Overland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: __ .1_6~52~.1~0 ________ _ PROJECT NAME: 2005 Bridgeton Gos System CQA 

GAS WELL NO.: --------'=~:2..;'-----------
COMPLETION 

INSPECTOR: .....liliili&ui........b:,~,s:..L;,;,:,~----------

COMMENTS:-----------------

--------·--

FLEXIBLE KOSE 

MOUNDED TOPSOIL 

·z. ft \.---- SOIL BACKFILL 

Tt 
"3 ft 

t--
ro It 

'2 i> ft +--

I 
:;, ;:, ft 

·---.___ HYDRATED 8ENTONIT£ SEAL 

-----·SOIL BACKFlll 

SOLID PVC 

·-··-· KYDRATED BENTONITE SEAL 

--ISOlATION SOIL LAYER 

/~-- 1 1 /2' TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

-- 6" SLOTTED PVC 
WELL SCREEN 

i ft 

I 1-t f-- 3 ft--j 



Aqua.terra Drilling Log 
HOLE NO. SHEET 1 OF { SHEETS 

(.,tG·v....>, ; ·i-I PROJECT NAME DRILLING SUBCONTRACTOR 

2oo5 ( F C, Ss c;J k,·. 1,'"J~. t! r /ilto,A qr C(.L1.0, (.l, G G: 
~oJECT NUMBER NAME OF OR!LlER(S) 

i0'"7 ;_. '() (),, \,,' " J',\\\;, 
·10N MANUFACTURER'S DESIGNAlfON Of DRILL 

tJ,c;I • I (11 ~SS~, 0,: C.-{;,,\li.1-~', \\t" "Y; t'i\T ('\FIO 
HOLE LOCA TlON v SlZES ANO TYPES Of: DR!LUNG 

Cs.[ v,,) ... ::; :1 AND SAMPLING EOiJ!PMENT 

SURFACE ELEVA ION 

':7!() .\.'; ' ).k, "1r· ' j •j 

OVERt1UR.DEN THlCKMCSS DRllUNG START DATE ORfLllt.JG F.ND DATE 
. .. '=! ! I 0\ /o, C:\ 10 :"' /-cc 

!A.J' '.J . 
DEPTH DRILLED INTO ROCK OPPTH GRC!JNDWATf:R ENC::OWITERED 

~ TOTAL DEPTH of HOLE 

}7 
OEYTH TO WAI ER ,\NO ELAPSED TfME AFTER DRlLUNG COMPLETED 

f/ 
. • '""''"" ! , v"" I 

rn TOT/<.l NUMBER OF CORE BOXES 

SAMPLES FOJ:I CHEMiCAL ANAf.. YS!S (SPECIFY) {SPECJFY) (SPECIFY) (Sf'ECJl'Y) (SPECll'Y) TOTAL CORE 
(TOTAL) RECOVER'i 

, ......... -~-e"' ·--··- ~.,-·-

DISPOSITION or HOLE BACKFILLED MONITORING Wl'ill. OTHER (SPE1Cf'Y} S!-SNATURE OF ~CTOR 

,,_._ ... ., .... )," ;/.7 / ;! ~--.. -- -- --·---.. -··· _//(/ t:., '.fw( . ,1 

··-· 
! " PIE.LO SCREENING GEOTEC!I SAMl>U': ANAl YT!CA.!., TIME REMARKS 

DEPTH DESCl'1JPT!ON Of :MATERIALS 
Rf3SULTS RESULTS SAMPLE NO. 

- .. / .. ' Lz··· .·· ,. 
f ZVt:- '))r ; (\~ '·\ ~r 01 I ''1/.'5 ,.; (1 .. , 

- ,cf u 
-

1, ' I 
:,; ~' ! 

G -I··- •. 

---- I . 

I ' -
- I I -·~c-

---
°iC·-= 

I , .. ,;_ 

---
r:.. -:,·;;-

---
jy.:, -

\IJ"" c - -- j !, ·1/r1!,,c 
I 

.. - .) 

{~so_::. 
... 

,., 1· ,.!""'-·' ,.I· --:: 1,..,,/ue; 

- \t:;""&,"I" t 1--1.s· '., 
. "'"·"·'! "" 11!zc1,, - ,:, c p ['i' .,, ~ 

p,-;,1; 'J 
- ------····-- -----·--·- ......... ,., .. o,, ··-.-....... .,,1,IN.\,. J.,,, { 

'g0__: 
~~---·--"-' ·- c,. I ~·,~ 

('.'.-,.-,.} ' I i"·;;c~r .. ~.-\) oj "i ~, \' \. 
-~::t,-.:'.,L f{ ,)...,,, .. f"' ft, \JL, '--·')t.. .. ,k 

-- \ ~··"(\.i',,">.CJ-,,-?C-C, - f,J,J r.,.,.d,~Jc' L, 
-'rv- (ty. (·i';,\,,' .. , '.I, i'<-d0-i ..... , ... \ ,.l ) 
-- c· b re,, V'--·<\ 
-

rt>\, : 

I I 
L''c~ 

I 
' 

-l 
PROJECT NAME HOLE NO 

AQUA TERRA z,oo·c:: c1:·· G, Su,k"", P"·'b / t\~,.L., CG!"\ !_,'-) '? l eNVIR'ONMlot-lTAL $0!.lftJONS. !NC. 



SOLUTIONS, INC. 
6980 West 153rd Street 

Overland Park, Kansas 66223 

PROJECT NUMBER: --~---

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gas System GQA 

GAS WELL NO.: ----'~~-'"-'----------- WELL LOCATION:-------------

COMMENTS: 

MOUNDED TOPSOIL 

~------i- ,,,...., 
-12 ft 

ft 
3 11 

.q ft 
ft 

ft 

(,,o fj 

-!---- SOIL BACKFILL 

~-3 ft--1 

..__....__ HYDRATED BENTONITE SEAL 

SOLID PVC 

HYDRATED BENTONITE SEAL 

·----- ISOLATION SOIL LAYER 

\ ft 

1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

· 6' SLOTTED PVC 
WELL SCREEN 



,J.~2~~0T ~AM~, F. (;\ 

IECTt,ltJMBER 

HOLE LOCATION 

TOT At DEPTH OF HOLE 

12EOTECHN'fCAl SAMPLE$ (TOTAL) 

SAMPLES FOR CHEMfCAL ANAL YS!S 
(fOTAL) 

D!$PO$)T!ON OF HOLE 

(•I\' 
I \! \, t S:::i.;: i 

D!S!URBED 

B.ACKFILLEO 

DESCRIPTION OF MATERIALS 

, I ··~2 q 

PROJECT NAME 

AQUA TERRA 
E:NVll'IONMJ:.::NT AL soi.u·nol'IS, INC' 

Aqual:erra Drilling Log HOLE NO. SfiEET 1 OF SHEET$ 
/ ') '" c,c;:c~ ·· J ff 

;qr= t.{.> 

DEPTH TO WATER AflD ElAPSED TIME Af-TER DR!i.LJNG COM:PlETEO 

UNDIST1JRSE'.) TOTAL NUMBER OF CORE BOXES 

(SPECIFY) (S C!FY) {SPECIFY) 

ONffORINOWEU. OTHER {SPEICFY) 

FIE!.D SCREENING GEO TECH SAMf'Lt ANALYTICAL 
RESULTS Rf'S\JL TS SAMPLE: NO. 

HOLE NO. 

TOiALCb 
RECOVfRY 



Effi'l:RO,NMJl!!N'l:t!L SOLU'l'lONS, !NC. 
6980 West 153rd Street 

Overland Park, Kansas 66223 

COMMENTS: 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME.: 2005 Bridgeton Gos System CQA 

WE.LL LOCATION:-------

COMPLETION DATE: --4-L.i\OL'-----------­

INSPE.CTOR: __ f:,J..0j:\iMJ::i;q"4L-Di:L~------

,,,_,,.---[1PJt}r:~.,.,,,,- FLEXIBLE HOSE 
WELL HEAD ASSEMBLY,,,, 

MOUNDED TOPSOIL~ 

' 

,Jo ft 

1---- SOIL BACKFILL 

HYDRAT£0 BENTONITE SEAL 

SOLID PVC 

HYDRATI:D BENTONITE SEAL 

- ISOLATION SOIL LAYER 

~- 1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

\ ft 

-· 6" SLOTTED PVC 
WELL SCREEN 



Aquaterra Drilling Log HOLE NO, SHEET1 OF SHEETS 

r481,,.; · 3 (1 ! 
}PROJECT NAME ~ ' ' I I I 

~, II.UNG SUBCO,, RJl.CTOR 

.. ?j)Q-5 lS C, vJ_:.\13 f· l;.C,.O,>r- C QP, !!\, t'.' G, 
JECTNUMBER NAME OF DR!LlERtS:) 

l(o sz. \Q Y;, V,,)j l.\ .1-'\. 

>N 

/6r, ,L~"h,,, , 
MANUFACTURER'S OESIGNAT!ON Ov DRILL 

(V'\'.5s1; Ur"·1 ( ,,I.,., ,i, 11,,, T. t"\l ;::, r- \0 
HOLE LOCATION 

c.::; (:; 
SIZES AND TYPES OF DRIUlNG 

(A) 
'<'_ Cj ANO SAMPur~G EQUIPMENT ., I 

-SURFACE ELEVATrON 

,;·u + '. I ~J1,,·, 70, ~ ,.l, 
ovERt!URDEN THICKNESS ''"'''''" \"''''"- ~-:i\\''7J o 5 ...... ·-· ·-··-·--·- -::, t1! o ,;; 
DEPTH DRILLED lf•ffO ROCK 

··---.. - .. __ . ·----
TOTAL DEPTH OF HOLE -- DEPTH TO WATl:R AND ELAPSED T!Mf:c AFTER OR!LLING COMPLETED 

S5 5 [ -·-----· 
Glc:OTE.CHN!C/\L SAMPLES {rOTAt)" O!BTURBEO ~NimffURBED TOTAL NUf,.<iBER OF CORE BOXES 

, ..... ----··---- ----·· I - --·-··--·-··-

SAMPLES FOR Ct1EM!CAL ANAL YS1S (SPECrFY) ($PECWY} (SPECIFY) (SPECIFY) ($PEC!fV) TOTAi.CORE 
(TOTAL) RECOVER~ 

' ----· ·----- - ·--·--·-·- ---~-·--·--··- -·--·-·- ---.. -
DISl"Qs/TION" OF nvLE BACICFJLU,:D MONITORING WELL O'rHER ($PE!Cr, / SIGNATURE OF INSPEC10R . 

--·--·- ------- .-· ·- --· 
-

OE.PTli DESCRIPTION Of MATE~\ALS 
FIELD SCREENJNG GF.O'fECH SAMfl.f.i ANALYTICAL TIME REMA~KS 

RESULTS RESULTS WIMPLE NO. ----·-- --~-· .-~- ' ----·----·" 0 <> - .....-:::"" ·- ··--- Li fr So, I I I\U1 I 
I ·~ [Ju"l,_ 

'!/.; 

--
·.O -'·"··-- ' --

[e;o_: l,,,)uJ:.,,-

---
1LF·' (!';0 - ' \ ) 

- ' 
-- = \f'c.' A ,,, 

(;;.S 11 

-;p_: 
---

'{,<>_._: -, {h, ~; ;~ ,t.~/\(. 

- "'l ) il {or ,,4 
:f:'50i;J; (!. .. titJ ~ , ____ ·------·-·,--------· ---·· ---~- -----~------- ------ -~-------·-----·-··· ___ , .. 

°\() :_ J<-1. [~ G~-1 •· .. \ ([) [~ t\Jo O...lb ,, l.<,,, ,k; '·, 
- rv1.4..,k,,.-; ... l~ o\.:,·r'-"v,,c..J. --

,)"C -- ' -
/1-= 

-

I - PROJECT NAME HOLE NO. 

AQUA TERRA 
''[rD<Y'., 1.\'r,, ,J,:i,/1'.1,,,L. ( c,:,f:+. G, i::. ,,J -· 3 '1. ttNV!RONMti:lllTAl. SQU.ITIONs, lNC. 



ENVIRONMENT,U, SOLUTIONS, INC. 
6980 West 15Jrd Street 

Overfond Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER; --=:=.:..:.-=----------- PROJECT NAME: 2005 Bridgeton_ Gos System CQA 
GAS WELL NO,; ----'=__;;;,---;c..::_ ________ _ 

INSTAUATJON START DATE: --'-L-J-.l-"+"'-"--------·-­
DRILLER; _j\'G: C:! h , ·,:II ,i 

COMMENTS;------

WELL LOCATION:·--------

• FLEXIBLE HOSE 

-..\---- SOIL BACKFILL 

ft 

HYDRATED BENTON!TE SEAL 

-------- SOIL BACKFILL 

'•-- SOLID PVC 

--- HYDRATED BENTON!TE SEAL 
------- ISOLATION SOIL I.AYER 

1 1 /2" TO 3" DIA WASHED NON--CALCAREOUS GRAVEL 

- 6" SLOTTED PVC 
WELL SCREEN 

I rt 



American 
Environmental 
Group Ltd. 

l'HO,mCT NAME 

I' 1tu.rne1'# 
BRIDGETON 

1-04-028 

DRILLING 
GEW40 WELL NUMBER OR NAME 

31' LINEAR FEET OF DRILLING 

31' UNEAR FEET OF COMPLETION 

o· UNEAR FEET OF ABANDONMENT 

Time in: Time out 
Weather eQnditH>ns: Sunny 

Site conditions: 

Rig hrs: 

Service: Oil!OK Raldiator/ OK Grease/ OK 

NOTES: 
' 

northinq 106I~eo 
eastinq 516561 

' 

---~ 
MONITORING LOG 

Time OXYGEN H2S LEL/ CO 
7:00 20.9 0 0 0 GEW 50 

6:00 0 0 0 -· 
9:00 20.9 0 0 O GEW40 

10:00 0 0 0 

11:00 00 0 

12:00 20.9 0 0 0 GEW41 

~:oo . 
0 0 0 

2:00 . 0 0 0 
' 

3:00 
'' 

4:00 
-·-··-

5:00 
6:00 

Notes 

CLIENT REPRESENTATIVE DATE 

NAME&TJTLE 

Well Log 

Top of ground elv 

Backfill Material 

Ben!onite plug 

Length of Solid 

Baek.fill Material 

Bentoni!e plug 

Isolation Layer 

Length of Gravel 

Pack: 

Lenglh of Pert. 

Pipe 

Style of Pipe 

Bottom of bore 

Bore diameter 

Depth 

0~10 
10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80·90 
90·100 
100-110 

110-120 

120·130 

1~Q·140 

140-150 

DATE: ___ s_12_s1_2_00_4 

Well Asbuild 

t ~ 
FT 5' 

-496.74 J. TOP .----~ 
11111111111 111111111~ 2' 

2' --
14' 

5' 

2' 

1' 

s> I? <i 18' __ ,,_ .•. ·.·. 0 0 < 

':/ 0 0 : · : 

/\ 16' .·. 0 0 : 

.::::< .. / 0 0 : 

<<\\ o ol< ·· ... ,',·, ' 

6"'SCH80 PVC ,. ..·.·. 0 o, } : •.. : 

31' 

36' 
\ > :_:,><< ', ...... _ 30' 

Well Boring Log 

Degree of 

Comoositlon Decomn 

DIRT··HHT ltGHT 
' 

UGHT 
HHT LIGHT 

HHT LIGHT 

' 

BRETT WILLIS 
A.EGL SITE SUPERVISOR 

' 

Degree of 

Mofslure 

DRY 
DRY 
DRY 
DRY 

612612004 
DATE 

Temo 

-~ 
73 --
79 

TO 31' 

- .... --



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
~~~~~~~~~~~~~~ 

Well No.: 41R Elevation Ground 507.0 

Exact Location (Coordinates): N:1068086.2 E:516649.1 

Date Started: 9/28/2009 Date Completed: 9/28/2009 
~~~~~~~~~~~~~~~-

Boring Size: 36 inch Total Depth: 109 

Length of Perforated Pipe: 88 Length of Solid Pipe: 20 

Comments: 4 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 trash/dry 96 

15-20 trash/dry 96 

20-25 trash/dry 97 

25-30 trash/dry 98 

30-35 trash/dry 99 

35-40 trash/dry 101 

40-45 trash/dry 101 

45-50 trash/dry 104 

50-55 trash/dry 107 

55-60 trash/dry 110 

60-65 trash/dry 113 

65-70 trash/dry 113 

70-75 trash/dry 117 

75-80 trash/dry 118 

80-85 trash/dry 121 

85-90 trash/damp 124 

90-95 trash/wet 128 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/wet 129 

100-105 sludge/wet 136 

105-110 sludge/wet 136 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



1- Record of Gas Well inst-~~~~~-- -------

I g~~ _ Number: OJ.2t>- l31- I}: Job Name: ;;i__ct,', ~"'.:;; r>ystern _ W.eJI Nuryiber: 41 1( 
Drilling Con tractor: A, 7, <o, L Observed By: ...fu/.'* )$0€• ,_ 
Started Install.: c1.;J,%-o"l Completed lnstall.: CJ ·.2r~,., · 
Time: t;;.,·o'D<;,,.. Time: /-1:ut>c,"" 

Top of Flange Elevation: 
Ground Surface Elevation: S"<n.o Location: N (b(,'1306(,.z. E S"ibb<ii''l-11 

Actual Depth 

LJ FT 

(All Depth Below Ground Materials 
0 Intermediate or Final Cover: 

Material: c..15)1 6<>)1 P'•h~:,, J 

;}., FT Top Seal: 
Gcw11,\0C be.":h," ·, J:,: Material: 

l/ 
Quntity: IJ.. ~"iV 

FT Hydrated: 'f"'-'6 

Backfill: 
lbA f-ec: ;, I Material: C..l<ty ,Sr,',I 

/(;._, FT Bottom Seal: 
Material: G,c~ ~ '--' le£ kc,~·.\--,'< 
Quntity: l'J... h..Js 

I '6 FT Hydrated: 

~o FT 

Filter Pock: I ,1 , 1 
3rsveJ Material: ft, 3 

Riser: 
Material: c.. j>yc.. 
Quantity: 3,Y Feet: 

lu s Diameter: . " 
FT 

IV°! FT q 36" I- Screen: 
c.. \11/c.. Material: 

BOREHOLE Quantity: ;fl:, 
Diameter: bll' 
Plug: fu :·" c..,,_ p 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 42R Elevation: Ground 507.1 

Exact Location (Coordinates): N:1068161.5 E:516689.7 

Date Started: 8/18/2009 Date Completed: 8/18/2009 

Boring Size: 36in Total Depth: 101 feet 

Length of Perforated Pipe: 97 Length of Solid Pipe: 20 

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 trash/dry 94 

4-6 trash/dry 95 

6-10 trash/dry 91 

10-15 trash/dry 94 

15-20 trash/dry 97 

20-25 trash/dry 96 

25-30 trash/dry 93 

30-35 trash/dry 91 

35-40 trash/dry 94 

40-45 trash/dry 96 

45-50 trash/dry 93 

50-55 trash/dry 98 

55-60 trash/dry 99 

60-65 trash/dry 102 

65-70 trash/dry 108 

70-75 trash/dry 104 

75-80 trash/dry 107 

80-85 trash/dry 109 

85-90 trash/damp 110 

90-95 trash/damp 119 



. Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/damp 117 

100-105 trash/damp 118 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Jo~. Number: Of~(). t31- l_'f. Job Name: ;;i.o.:,', ~..,s ,sys+em Well Number:_L/~o(-'-'-f<_"'---
D ri 111 n g Con tr a ct or: A , E., G 1- Observed By: -~_,·.....,,,.,A.,.,.,,.,,_"'--"R"'"'""'-------
St a rt ed Install.: "l·t1f'·o 'i Completed lnstall._· ....:cs,,..~.,...-1=c>tr'-·-"o:..:.1 _____ _ 
Time: c.· Do"~ Time: _....J.ll::..) =~icfil. _____ _ 
Top of Flange Elevation: 
Ground Surface Elevation : _ __,,;,c.:-,n'--'-',_,_1 ___ _ Location: N !o(,'31(;,{., E s·r.(,681,1 

(All Depth Below 

Actual Depth 

y FT 
Ground Surface) 

0 FT 

d,. FT 

y FT 

/b FT 

/ fJ FT 
::Zo FT 

1 OD FT 
I FT q 

36" ~ 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GcM l,. \aC bel\h,o ', t-e... 
lJ.. b,Js 

G,r.,n u 1.,,- ~~ '. l:s:. 
/ ;J_ b,. ;i· $ 

I ,1 11 
tD 3 ~L9\Je-! 

c. ~Y'.c.. 
d-~ Fee.I. 

·" 

c...?Vc 
~ 
blf' 

',~- ..... u.p 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 43R Elevation: Ground 511.6 

Exact Location (Coordinates): N:1068294.8 E:516575.9 

Date Started: 8/15/2009 Date Completed: 8/15/2009 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

Boring Size: 36in Total Depth: 118 
~~~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 97 Length of Solid Pipe: 20 

Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 

2-4 soil/dry 95 

4-6 soil/dry 96 

6-10 soil/dry 94 

10-15 trash/dry 97 

15-20 trash/dry 96 

20-25 trash/dry 99 

25-30 trash/dry 97 

30-35 trash/dry 96 

35-40 trash/dry 99 

40-45 trash/dry 101 

45-50 trash/dry 99 

50-55 trash/dry 99 

55-60 trash/dry 104 

60-65 trash/dry 102 

65-70 trash/dry 103 

70-75 trash/dry 105 

75-80 trash/dry 108 

80-85 trash/dry 109 

85-90 trash/dry 110 

90-95 trash/dry 110 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 107 

100-105 trash/damp 115 

105-110 trash/damp 112 

110-115 trash/damp 113 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Job Number: Ol~D- (.31- I 't- Job Name: ;;l_c.:,', ~""5 rSybiem Well Number: 
Drilling Contractor: A, e:. 1o, L Observed By: -~---""'"'i"'l""".._,_,,_R~,QE.,,,sc_ ____ _ 
St a rte d Ins ta 11.: &: -t,;· -o 'I Comp I et e d l n st al I. :__,1!''--""'"""s-_-_0 _,_1' _____ _ 

Time: k:ioo,.~. Time: __,f~f~,a=o='=&~------

Top of 
Ground 

Flange Elevation: 
Surface Elevation: 5' i l, (. 

Actual Depth 

LJ FT 

(All Depth Below Ground Materials 
0 Intermediate or Final Cover: 

Material: e,1 5) 1 61>1 I pr,,:/::e~:" / 

a FT Top Seal: 
Material: G,GV\ l 1..\etC he1vho ·1 t:t. 

'-/ FT 
Quntity: 
Hydrated: 

IJ.. b,y 

Backfill: 
Material: 

/fc, FT Bottom Seal: 
Material: G>r-~~ ul.cr- l:;ec,-1,,o.', k 
Quntity: / ',l_ h,,~- s 

} 'o FT Hydrated: 

.:Zo FT 

Filter Pack: I ,1 I ( 

5"'v.,\ Material: to 3 

Riser: 
Material: C.~:{c... 
Quantity: ..:?--~ Fee--\-
Diameter: 

'I\ !Ir FT 

~ i FT q 36" 
Screen: 

c..?lf c.. Material: 
BOREHOLE Quantity: j't-

Diameter: b\1' 
Plug: h ;,-, CA.p 

Weaver Boos Consultants 



American 
Environmental 
Group Ltd. 

Well Log 

BRIDGETON PllO,JECT NAME 

PltO,JRCT# _____ 1:...·c:.0<:...··:,02""8 ---~·-·--

DRILLING 
GEW44 WELL NUMBER OR NAME 

111' LINEAR FEET OF DRILLING 

111' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF ABANDONMENT 

Time in- Time out· 

Weather conditions: Sunny 
Site conditions: 

Rig hn;: 

Service: Oil/OK Raidiator/ OK Greasel OK 

NOTES: 

·-

-

MONITORING LOG 

Time OXYGEN H2S LEL I CO 

7:00 20.9 C O O GEW 44 

8:00 " 0 0 0 

9:00 0 0 0 -··· 
10:00 " 00 0 

11:-00 . 0 0 0 

12:00 20.9 0 0 0 GEW45 

1:00 
2:00 

3:00 

4:0( 
5:00 .. 
6:00 

Notes --
north inn 1068434 

easting 516497 

CLIENT REPRESENTATIVE DATE 

NA.ME & TITLE 

DA'f E: ___ _:.7 l'-'1'-'12c:Oc:0_:.4 

Well Asbuild 

t ~ 
FT 5' 

Top of ground elv -~ 7 .67 ___ J. TOP 

Backfill Material 2' 11111111 11111 1111 
Bentonite plug 2' ----
Length of SoHd 25' . 
Backfill Material 15' 

Bentonite plug . 2' .. 
!solation Layer 1' 

e . 

~ ·.·.• 
Length of Gravel 89' 0 0 

Pack o 01, 
Length of Perf. 86' . O 01 : 

Pipe 

, ..................... 
0 01> 
0 0 . 

Style of Pipe 6"SCH80 PVC 0 0 
[, ...... , ...... 0 0 

Bottom of bore 111' ·: :. 

Bore diameter 36" : >• -:::· .. :· : . .· . 

Well Borinir Loir 

Degree of Degree of 

Deolh Cor.!£.qsition Oecomn. Moisture 

0-10 OlRT-MS\fl. LIGHT DRY 
10-20 MSW LIGHT DRY 
20.30 MSW LIGHT ORY 
30-40 MSW UGHT DRY 

40-50 WOOD-MSW LIGHT DRY 
50-60 MSW HEAVY WET 

60-70 MSW HEAVY WET 

70-80 MSW HEAVY WET 

80·90 MSW HEAVY WET -
90·100 SLUGE HEAVY WET 

100-110 $LUGE HEAVY WET 

110-120 SLUGE HEAVY WET 

120~130 

130-140 

140-150 

BRETT WILLIS 7/1/2004 
AEGL SITE SUPERVISOR DATE 

110 

Te"'!'._ 

62 
66 
71 
71 

77 
79 
61 

86 

94 

96 
100 
102 .. 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 45R Elevation: Ground 501.2 

Exact Location (Coordinates): N:1068616.2 E:516560.5 

Date Started: 8/14/2009 Date Completed: 8/14/2009 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~-

Boring Size: 36in Tot a I Depth: 77 
~~~~~~~~~~~~~~~~-

Length of Perforated Pipe: 60 Length of Solid Pipe: 20 

Comments: 10 foot N of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil 90 

2-4 soil 90 

4-6 soil 90 

6-10 soil 90 

10-15 soil 90 

15-20 soil 95 

20-25 soil/trash/moist 105 

25-30 soil/trash/moist 105 

30-35 trash/moist 108 

35-40 trash/moist 110 

40-45 trash/wet 110 

45-50 trash/wet 110 

50-55 trash/wet 115 

55-60 trash/wet 110 

60-65 trash/wet 115 

65-70 trash/wet 125 

70-75 trash/wet 120 

75-80 trash/wet 129 

80-85 trash/wet 128 

85-90 



Record of Gas Well Installation 
Jo~. Number: Ol.:!t>-l31- I 't- . Job Name: ~c,,,9 'j":.i ,:,y.sl:em. Well N. uf ber: 
Drilling Contractor: A,t::.G,L Observed By: -~~·=ll=v4,=-,_,-"'=--•------
Started Install.: 'S'-l'-t- 0 '1 Completed lnstall.:-1L~-'f~~-o~------
Time: h'.po~·~ Time: _ _..,'"'· JU.-'""'"-------

Top of Flange Elevation: 
Ground Surface Elevation:_~5_o~\·~'2-____ _ Location: N \t>(,8(,lk>,7- E Si<.f(,o.r 

Actual 

L/ 
(All Depth Below Ground 

0 

d-. 

L/ 

) 'o 

Depth 

FT 

Surface) 

FT 

FT 

FT 

FT 

FT 

FT 

FT 

q 36" ~ FT 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: dsy 6c,\ Plohr-:.,/ 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

bo I J. \csC bel\:hn ·, ±:-e.. 
IJ-. bs3s: 

G>ro.o u IM: kohr, '. \::e 
,~ t>,,.Js 

,1 ·l 
I 1

: 3' I ne 3tsve-

c.pyc... 

c..vvc.. 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 46R Elevation: Ground 506.2 
~~~~~~~~~~~~~~~ 

Exact Location (Coordinates): N:1068710.5 E:516665.6 

Date Started: 8/13/2009 Date Completed: 8/13/2009 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~-

Boring Size: 36in Tot a I Depth: 87 
~~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 70 Length of Solid Pipe: 20 

Comments: 5 foot nw of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/trash/moist 95 

2-4 soil/trash/moist 95 

4-6 soil/trash/moist 95 

6-10 soil/trash/moist 98 

10-15 trash/wet 115 

15-20 trash/wet 115 

20-25 trash/wet 115 

25-30 trash/wet 115 

30-35 trash/wet 115 

35-40 trash/wet 125 

40-45 trash/wet 125 

45-50 trash/wet 130 

50-55 trash/wet 127 

55-60 trash/wet 136 

60-65 trash/we\ 137 

65-70 trash/wet 137 

70-75 trash/wet 135 

75-80 trash/wet 139 

80-85 trash/wet 139 

85-90 



Record of Gas Well Installation 
Job Number: Ol.:l.tl- fill- I'+- Job Name: d-c:e"I ~-;s c'iystem Viel! Nuf).lber:__,l/u6.L!.:tz.,___ 
Drilling Contractor: . ..,Au.µ, e:""''--'G,..,.L~---- Observed By: -~---'·"""",..,)...,.,,"""-'JJ<...,,0£,..,,'-------
Started Install.: ff-t3-c'I Completed lnstall.:._.._'?~· tc,Jc..·-o""'.,_r _____ _ 
Time: )'('it:.~ Time: J;;fJo""' 

I 

Top of Flange Elevation: 
Ground Surface Elevation: 5o<,, L 

Actual Depth 

y FT 
(All Depth Below Ground Surface) 

0 FT 

ds FT 

y FT 

FT 

) "o FT 
FT 

Location: N10(,SJ(e>,.> E 51(,bb. SC.:, 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Gr•N\ 11. \o..C be"ht ·, t:e.­
lJ-. b5 ys 

G.rM v:l"c beQ:h" '. \::.:, 
I;,_ &\J s 

c. f'Vc.. 

,I\ 

'i5h FT 
'6 q.. FT q 36" ~ Screen: 

Material: 
BOREHOLE Quantity: 

Diameter: 
Plug: 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 47R Elevation: Ground 521.9 

Exact Location (Coordinates): N:1068692.6 E:516445.2 

Date Started: 8/13/2009 Date Completed: 8/13/2009 
~~~~~~~~~~~~~~~~-

Boring Size: 36 Tot a I Depth: 65 
~~~~~~~~~~~~~~~~-

Length of Perforated Pipe: 48 Length of Solid Pipe: 20 

Comments: from existing well 10 foot sw 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 soil/dry 105 

15-20 soil/trashlrnoilltrashlmoist 110 

20-25 soil/trash/moist 110 

25-30 soil/trash/moist 110 

30-35 soil/trash/moist 116 

35-40 soil/trash/moist 118 

40-45 trash/wet 120 

45-50 trash/wet 120 

50-55 trash/wet 125 

55-60 trash/wet 139 

60-65 trash/wet 137 

65-70 

70-75 

75-80 

80-85 

85-90 



Record of Gas Well Installation 
Job Number: 01.:io-(31- I 't- Job Name: ;).c.,', ~"'.s li•tskm WeJ1 Nuryiber: 1f 9: R 
Drilling Contractor: A.e:.fu.L Observed By: -~~·=l=w...~K...,,D&=•~-----
Started Install.: '?·O-o7 Completed lnstall: .. _~'1('~·~/3~-_-o~? _____ _ 
Time: b .ODo,.. Time: --"~..,_,.a,..o,.,,L,,.e.(".Cs._ _____ _ 

Top of Flange Elevation: 
Ground Surface Elevation:_-=-S-=-2._l_,'l-'-------

Actual Depth 

L/ FT 

(All_ Depth Below Ground Surface) 

O FT 

FT 

FT 

lb FT 

/ 'f5 FT 
::l.o FT 

"4 FT 
"'5" FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c.lsy 61:,, \ rMW'" J 

Top Seal: 
Material: G,rq-.1 J \aC be~l\hC\ ', t:e.. 
Quntity: 
Hydrated: 

IJ.. bs)l 

Backfill: 
Material: 

Bottom Seal: 
Material: G,c~D ,A,c l:xe1ok \ l::f., 
Quntity: I;,.. °";)'. s 
Hydrated: 

Filter Pack: I ,1 . t 
~£!;11e. I Material: to 3' 

Riser: 
Material: c.):yc_ 
Quantity: AY F.:.e:t 
Diameter: 

'" 
Screen: 

Material: c..vVc_ 
Quantity: '14 
Diameter: blf'. 
Plug: b~· .... c...«.p 

Weaver Boos Consultants 



Aquaterra Drilling Log HOLE NO ·- t..J g SHEET'! Of', SHEETS 

vJic,0 A 
' ' 

.[ROJECT NAME 
;:;__oos:· LFG; We 11> / 1lu:,.dcV ,ti !\ 

PRILUNG SUSCON'fRACTOR 

l ,-= ""'\ c, 
"'!OJECT NUMBER JNAME-OF DRILLER(S) 

\ \.'.;;;;; ·z_' lO '\7, l· '\ I\ ' ' - !\,,.} \ \ _, 

'ION MANUFAcruRF..R'S DESIGNATION OF DRILL 

\')v, A, " ( 
' 

({\: i!S,:ur', (" .C { ."C n. i,\kv 'T' . " fV\--( AF ro 
'iOLElOCAT!ON 

, SIZES AND TYPES of DRILLING 

CCt,:) 1 l<Ji A ANO SAMPLING EQUIPMENT 

-SURFACE fiLEVATION 

C;i·Zk : 'iS fJ, l'.3b,~ t (,,,' :nJc I 
OVERBURDEN TH!CKNE$S DRILLING START DA"fE DRIUJNG END OATfc_ 

-'.~ .. ( Lb{05 ·:7 I to/":; 
DEPTH DR11..LED INl'O ROCK DEPTH GROUNDWATER FfJCOtlN'fEREO 

,, 
___ ,, _________ +---~-"-

~ TOTAL DEPTH OF HOLE 

{.ij r· :uEPTH TO WATER AfJO ELAPSED T!ME AFTER ORILUNC COMf'LETIOD 

-, 1 ____ .. _., .. ---~ 

, GEO'l'ECHN!CAL SAMPLES {TOTAL} Dl$TlJRBED 

I 
UNDISTURBf::~ TOTAL NUMBER OF CORE BOXES 

--·· 
-·"·---.. ----____ .. .,,_. 

SAMPLES FOR CHEMICAi. ANALYSIS (SPECIFY) (SPECIFY) (SPECJF\1 (SPECIFY) (SPECIFY) 10TAt. CORE 
(TOTAL) RECOVEff 

------ ----·-·--· --- ~-----·- -··----·--· ----· ' -----·-
DfSPOSfTJON OF HOLE llACKFILLED MONITOR!N"G WELL OTHER (SPEICFY) SIGNATURE Of INSPEC';~ , 

I {//t( _,,) ----- -------"-
--·-····" ./·'{'{;{/ ~-~ .,i.- ,:.:P' 

I I 
FlEI.D SCREENING GEOTECH SAMPLE ANALYTICAL 

DEl"Tli DESCRlf'TION OF MAiERIALS 
TIME REMARKS 

,,, '"~ 
RESULTS RESIJLTS SAMPLE NO. 

- ( ___ (<:. 
--""' I 

("!_c .. \'5 l)1,\li,, v., ''-?"'-; "-··~' - " ,) ', · ,) "" -
t,::.>-= 

---
··:, -

-

-
I,})!'. \f 30 -· 

I -

~v-~ 

I 

r 

I \.'(, :, r~ - I' () 

<i:~ 
-

h)c.-" f_c --
t,O - I 

I re,- ! 1.. .. 1 7 • .., ' (! I '1 
I I Z' i ) L. - I ' ··i '{ - (),,, t ~ , ... 

"' ., 
' -- <'>,! ' ,, 

& '/ fl I ( .. J. 1..J "(;' t-.. J:1 C\ ·:, t.,, ~ 1 L) ' 
(,:,• 1,. , .. -; i"-'· 

' A.> \, .. , 
-1~ 

I 

I 
;-,.,_,., 

'' l, c:. kJ r ,-v v, ,! --
It·~ I - I -
q,L2_-= 

---
tD!?...:: 

---
fie:.__: ' 

-

I 
PROJECT NAME !'!OLE NO. 

J AQUA TERRA j. (\ 'V:" (_\" G, l,\J ,\\\ { \[vd,r f\ G, 1) 11'l, {\ €NVIRONMF-NYfu. soun-10NS, INC. ··-- ,(J,::, I,' ~-' I \ 



• ENVIRONMENTAL SOLUTIONS, INC. 
6980 West 153rd Street 

'Jverland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER; __ 16_5_2._10 ____ _ ----- PROJECT NAME: 2005 Bridgeton Gos System CQA 

GAS WELL NO.: ---"=-=-~c.;_ _____ _ WELL LOCATION:--------·-------

COMMENTS:----------- -------------------

---------------------------------·-------------------

MOUNDED TOPSOIL--~ 

" ---------l---
....+----- SOIL BACKflLL 

------- HYDRATED BENTONITE SEAL 
ft 

y; ft 
/ 

-- SOIL BACKFiil 

'-. 

~SOLID PVC 

......___ HYDRATED B£NTONITE SEAL ...,__ 
·--1soLATION SOIL LAYER 

-- 1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEi. 

_.~ 6" SLOTTED PVC 
_. WELL SCREEN 

\ ft 

I ,., I -- '.) ft--



AQUATER.RA 
ENVIRONMENTAL SOLUTIONS, INC. 
1 6980 West 153rd Street 
· ·,er/and Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: 1652.10 -~~--------~ PROJECT NAME: 2005 Bridgeton Gas System CQA 

GAS WELL NO.: W<7 w - </(Sfr 
INSTALLATION START DATE: 1·) I I:, Io S" 

DRILLER: A<:, c,. . to . w ·, \I ; \ 

WELL LOCATION:------------­

COMPLETION DATE: _"=!-'-'-'\ f..:::!J> J..i,.;_;o5=---------­
INSPECTOR: t,Ja4k"'~ t\1(:)5u,o .,-, 

COMMENTS:--------------------------------

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL 

'b ft 

ft 

'fl, ft 

FLEXIBLE HOSE 

--1--- SOIL BACKFILL 

HYDRATED BENTONfTE SEAL 

:Y----SOil BACKFILL 

SOLID PVC 

HYDRATED BENTONfTE SEAL 
T----ISOLATION SOIL LAYER 

.,: .. :;;· .. ~ 
~j~;\ 

1 1 /2" TO 3" DIA, WASHED NON-CALCAREOUS GRAVEL 

__..-- 6' SL01TED PVC 
WELL SCREEN 

\ ft 



.l~?OJE.CT'.~AM: 
'f)::'J s L,f::·G,. 

JJECT NUMBf:R 

O~PTH OOIU.EO INTO RdCK 

GEO'fECHNICAt SAMPLES (TOTAL) 

SAMPLES FOR CHEMICAL ANALYSIS 
(TOTAL) 

DISPOSITION or HOLE 

AQUA TERRA 
EN:Vll,:QNMEN'fAL. soiJ.rnot,s, lNC, 

OJSTURBED 

CKFlLLf.0 

PROJECT NAME 

Aquaterra Drilling Log 
DRILLING sua ITTRACl'OR 

/'.I e c:; 

1 .. () 

DEP'TH TO WA ER AND ElAPSEP71MEAFTER OOILUNG COMPLETED 

UNDISTUR2F.D 

{SPECIFY) 

MON!TORJNG WELL 

tc;z·'( 

I 5 Z '' (-

{BPECIPY} 

OTHER (SPEJCFY) 

I 
I 
I 

(SPEC/FY) 

HOLSNO. 

(SPEC1Pi) 

fie.\. 

SHEET t OF SHEETS 

TOTALCOR 

RECOVER 



ENV!Rom!ENTAL SOLUTIONS, INC. 
6980 West 153rd Street 

Overland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gos System CQA 

WELL LOCATION: -----

COMPLETION DATE: --'-'-'-"='"'----·----·-·---·-­
INSPECTOR: -1~1H£i,_J:j_c~...Ld.~---·-----

COMMENTS: _____________ _ 

MOUNDED TOPSOIL~ 

ft 

I 
19b ft 

-:) D ft 

?, fi 

·t--
(o fl 

'., ft 

µ___ 
i~ 

I I tt 

.....i---- SOIL BACKFILL 

HYDRATED BENTONITE SEAL 

--·-- SOIL BACKF!Ll 

'""' ~SOLID PVC 

----.. __ HYDRATED BENTONITE SEAL 

---- ISOLAFION SOIL LAYER 

1 1 /2" TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

~-6" SLOTTED PVC 
~ WELL SCREEN 

I ft 

1-- 3 ft~ 



American 
Environmental 
Group Ltd. 

PHOJECT NAME 

PROJECT# 

BRIDGETON 

DRILLING 
GE\N 50 WELL NUMBER OR NAME 

54-' LINEAR FEET OF DRILLING 
1---

!'54"-' __ LINEAR FEET OF COMPLETION 

O' UNEAR FEET OF ABANDONMENT 

Well Log 

Top of ground e!v 

Backfill Materla1 

Ben!onite plug 

Length of Solid 

Backfill Material 

Bentonite plug 

lsolaUon Layer 

DATE 612612004 -------

Well Asbuild 

t ~ 
FT 5' 

524.37 TOP ·---,. 
2' 
----·~1111111111 1111 II 

16' 

7' 

2' 

1' Time in: Time out 
W~ather conditions: Sunny 
Site conditions; 

Rig hrs: 
Length of Gravel _3_9_' __ 

Pack 

I > ... ··:. -·- < \t----i 
--+··cc···=····' .·: 0 0 '<:<·, · 

<< ..... , ~ ~v > < , ~S"'e'-rv"'ice=; _o;.,1 ... 11.;;0 ... K'----'R.;,;ac;idc..ia"l"or ... 1 .;;O ... K.....;G ... ,e;,;a;,;s.;;el ... O;,;K.;.._-l Length ot Pert. 
Pipe NOTES: 

37' 

northina 1068476 

eastino 5'16230 Style of Pipe 

1-----------··--.. ··---------l 
Bottom of bore 54 • 

Bore diameter 

6'"SCH80 PVC 

36" 

._ ... ,,: ·.· 0 01>·.· 
.::. ·. ·. . I: ·. : 

> . . ~ ~,I<·> I.· .· ·····, >< 0 0 ·. .. .. 
·,: - ,,::::1-~~-1 

:-· ·.· . ._. -· ·>.·.· ,: .·.-·-: 53' 

MONITORING LOG Well Borin" Log 

Degree of Degree of 

Time OXYGEN H2S LEL I CO Oeofh Comn"srtion Oecomn. Moisture Temo -
7:00 20.9 00 0 GE\1\:.50 0-10 DIRT-HHT LIGHT ORY 64 
8;00 00 0 10·_?0 " LIGHT DRY 70 
9:00 20.9 0 0 O GEW 40 20-30 WOOD·HHT LIGHT DRY 79 ... ~ 

10:00 " 0 0 0 30-40 HHT LIGHT DRY 84 
11:00 " 0 0 0 40-50 HHT LIGHT DRY 92 -
12:00 20.9 00 0 GEW'11 50-60 HHT LI Giff ORY TD 54' 
1:00 " 0 0 0 60-70 

2:00 0 0 0 70-80 -
3:00 80-90 -----~ . -
4:00 90-100 --
5:00. 100-110 
6:00 110-120 

Notes 120-130 

130-140 

140-150 

BRETT WILLIS 6126/2004 
CLIENT REPRESENTATIVE DATE AEGL SITE SUPERVISOR DATE 

NAME&TITLE 



l!>R~ECT N.AM. ~~, 
•. Z.oo'.:> 1-F c, 

ECTNUMBER 

2,. I U 

HOLE LOCATION 

SURFACE ELEIIATIOM 

Aquaterra Drilling Log 

MANIJf'ACTURER'S SIGNA ON OF OR!U 

(J:cretI(i,'i !(C/ .:{~ f'i!\ "{" 

SIZES ANDTYPES'OF DRILUNG 
ND SAIJ.PUNG EQUIPMENT 

SHEET 1 OF SliEETS 

5" I I 

I() 

,r- z. ~, ls z:; "J; (; "'r ("-. 
"o~Ve~.mR'"BU"'RT,O~E~R-.T7H~,cmK~NE"',s;s:c-"------··-------·---+-oR-,~u~.1N+-G-S;· -A-RT~DA-1"',-"-·-"----·,0-,-11-.u-N_C_E_N_D_~_AT-E-----------------·--i 

Dr:;'.Pif.l DRJLLEP 1N1'0 ROCK -t-OE"'P'"T-::~x-~~irtJN~~~CW\,' kb" ;*,-:~~~TN_C,,-UN=T-E-RE_O,_~. -- ···{. 
1
\ \ (o \ () '5 

TOTAL OEP1H Of Ho·cc--------,-.-----------ho~E~PT1=,-m=w"A-TE-.. ,~A~Nmo~,-.,-A_PS_EO=T-IMT,E-· A~fTE=-,-o-'R1·LTumNmc~co=M-Pl"'ETE""Da-----

:7 c) \ :.\ 
GEOTECHN!CAI. SAMPUCS (TOTAL] 

SAMPLES FOR CH!:.MICAI. ANAL YB!S 
(fO'IAL) 

DISt"OS!TlON OF HOLE 

01STURf3EO 

(SPEClrY} 

BACVJ'ILLED 

DEPTH DESCRIPT!ON OF MATERIALS 

OTAt NUMBER Of CORE BOXES 

(SPECIFY} (SPECIFY) (SPECll'Yj (S!'EClFYJ 

MONITOR! G WELL OTHER (SPE!CFY) 

Flli:Lb SCREENING GEO TECH SAMPLE ANA.L'fTICA.l F TIMI: 
RESOt.TS RESUL'rS SAMPLE W'.l, 

RE'l\l!ARKS 

TOTAL CORE 
RECOVER 

~~--==~-L~=-~-----~ PROJECT NAME OLE NO. 

AQUA TERRA I 



ENVIIWN!\!EN'l'AL SOLUT!ONS, INC. 
6980 West 153rd Street 

Overland Park, Kansas 66223 

PROJECT NUMBER: -~~~-

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gos System CQA 

GAS WELL NO.: --'"'-"''-"-"''---"-'-·.,--·-:---------- WELL LOCATION:----------------­

COMPLETION DATE: ---1..l.'..:"CC::.Ce..------------

COMMENTS: 

MOUNDED TOPSOIL~ 

-~---i--"" 
/,, ft 

fl 
·, fl 

1--1 
,,,!) ft 

t-
? ft 

µ_ __ 
\ fl l 
0 

c\P ft 

lNSPECTOR: __ _.t:,.KiJ,cfilL,_ ____ J:c,s~.L.ScQL'"---------

----------

FLEXIBLE HOSE 

-!--- SOIL BACKflLL 

HYDRATED BENTONITE SEAL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
,----ISOLATION SOIL lAYER 

- 1 1 /2'' TO 3' DIA, WASHED NON-CALCAREOUS GRAVEL 

..----6" SLOTTED PVC 
WELL SCREEN 

i fl 



American 
Environmental 
Group Ltd. 

PJW,JlcCT NAM!, 

PRO,J I,C1'# 

BRIDGETON 

1-04-028 

DRILLING 
GEW52 WELL NUMBER OR NAME 

62' LINEAR FEET OF OR!LUNG 

62' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF ABANOONMENT 

Time in: Timeout 

Weather conditions: Sunny 

Site conditions· 

Rig hrs: 

Service· Oil/OK Raidiator/ OK Grease/ OK 

NOTES: 

--"~ 

-· 
MONITORING LOG 

Time OXYGEN H2S LEL/CO 

7:00 20.9 00 OGE\'\/ 52 

8:00 20.9 00 O GEW4 

900 00 0 

10:00 00 0 

11:00 00 0 

12:00 20.9 0 0 O GEW3 

1:00 00 0 

2:00 00 0 

3:00 00 0 

4:00 20.9 0 0 O GEW2 

5:00 20.9 00 0 6-24-04 

6:00 " 00 0 

Notes 

nol1hioCJ 106325 

easting 516248 

-CLIENT REPRESENTATIVE DATE 

NAME &TfTLE 

Well Log 

Top of ground etv 

Backfill Material 

Bentonite plug 

Length of Solid 

Backfill Material 
Bentonite plug 

Isolation Layer 

length of Gravet 

Pack 

Length of Perf. 

Pipe 

.. - Style of Pipe 

Bottom of bore 

Bore diameter 

Den th 

0·10 
10-20 

20·30 

30-40 

40·50 

50·60 -
60-70 -
70-80 

80·90 

90.100 

100-110 
110.120 

120-130 

130-140 

140--150 

l>A1'E: ___ 6_1_25_12_0_04_ 

Well Asbuild 

t ZS, 

FT 5' 

522.13 ··~ i TOP 

2' 11111 11111111 -
2' 

18' 
' I+ 

13' --·-··---·---------' 
2' 

1' 

1::··· ·_\/'·. __ 

:{/) 4fi' 0 

•• • ••••••• 

0 

44' ' .·. .. ' 0 
-·-: .:·:. 0 0 :· ' 

I 

......... ~ 0 
o· 6"SCH80 PVC ',, ,·, .' . 

i> < 0 o· 

? :61 
62' .. · ... 
36'' ·.:·~ 

Well Boring Loot 

Degree of 

Comriosition Decomo_ 

DIRT-H.HT LiGHT 
HHT UGHT 

HHT UGHT 

HHT LIGHT 

HHT LIGHT 

HHT UGHT ·--- --
HHT-D!RT LIGHT 

-
·--

-

BRETT WILLIS 
AEGL S[TE SUPERV1SOR 

Degree of 

Molstur~. 

DRY 
DRY 
DRY 
DRY 
DRY 
ORY 
DRY 

6/25/2004 
DATE 

Temn 

TD62' 

69 
76 
81 

85 

98 

98 



t.ROJECT NAME 

:z_oo :5 iJ C, we 
JECTNUMBER 

SURFACE ELEVATION 

OVERS 

DEPTH DRILLED INTO Roel( 

TOTAL DEPTH Of' HOLE 

SAMPLE.S FOR CHEMICAL ANALYSIS 
(TOTAL) 

DISPOSITION Of. Hou: 

(SPE !FY) 

OACKFlLLED 

DEsCRlPilON OF MATER!fi.tS 

PROJECT NAME 

AQUATER.RA 
ENVJRONMID-IT A,L !lOLU,JON$, INC. 

Aquaterra Drimng Log HOf.ENO. 

(~ G- f._.L! ,3· 3 
SHEET 1 OF SHEETS ., 

c 
DRUlJNG SUBCONTRACTOR 

f\(5 
NAME OF DRJLLER(S) 

0. w·, lt:, 

1-------------------------

(SPECIFY) 

MONITORING WE 

FIELD SCREENING 
Rt:SULiS 

{SPECIFY) 

OTHE {SP Ere. 

GEOTECH SAMPLE ANALYTICAL 
RESULTS 

(SPECIFY) 

TIM£ 

Ir.:'-' 

HO!.E NO, 

(SPEClt'Y) TOTALCOR 
RECOVER 

-f"{....__ .J,: '! 
,_, 1 1..1 '.tr i. 



,,J,;i,(1-I 
' 

e (,_) r 

'J ,} i ,, 1/,s-/q­
! ·3&, .. ( [_ 



PROJECT NUMBER: 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gas System CQA 

GAS WELL NO.: ---""~:___c:__c__ _______ _ WELL LOCATION:------

COMMENTS: 

WELL HEAD ASSEMBLY 

MOUNDED TOPSOIL~ 

"-
z .. Ii 

Tl 
'J It 

~-

ft 

t-
J fl 

FLEXIBLE HOSE 

J---- SOIL BACKFILL 

HYDRATED BENTONfTE SEAL 

---- SOIL BACKFILL 

SOLID PVC 

--HYDRATED BENTONITE SEAL 

--ISOLATION SOIL LAYER 

1 /2' TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 



PROJECT' NAME 

:/,DD, c. vJ llh ( UoAN c,Q,!\ 
(w':,'.l: ll> 

HOLE. LOCATION 

(A;CW 5'/ 
SURFACE F..!..EVATJON 

c:: 2 2 
OVERBURDEN Tl·llCKNESS 

DEPTH DRILLED 1NTO ROCK 

GEOTECHNICAl SAMPLES froi'At) 

SAMPLES FOR CHEMICAL ANALYSIS 
(TOTAL) 

DISTURBED 

(SPECIFY) 

Aquaterra Drilling Log 
DRIU.JNG SUBCOWrRACTOR 

Pi& Cr 
ME OF ORfLlER{S) 

rj" tJJ.\\;3, 

l l) 

DR!UJNQ ENO DATE 

tY fus· 

UNDfSTURfffD TOTAL Nt.lMSER OF com;; BOXES 

{SP'EClFY) {SPECIFY} {SPECIFY) (BPEClfYJ 

SHEET 1 OF SHEETS 

l'. 

'TOTN..COR 
RECOVER 

'---"'-""'-"'-''"_._o __ .__u_o_"'-__ o"_:-:-:-~-"--'"--o-r_"_~-·"·~-~--~--"-'c_,v_, _ _,S!GNATURE OF INSPE;/;, "" 
/ l7' 

DfSPOSITION or HOLE 

DEPTH DESCRIPTION or MATER!AI.S 
F!ELDS(",REENING GEOTECHSAMPLE' AN'ALYT!CAl 

RESULTS RESULTS l!lfo.MP'LENO, 

1"1'0JECT NAME 

AQUA TERRA 
!':N\'lRONMF.JsITl'.I. SOLtrf!ONS, INC. 

T!Mf: 

HOLE NO. 

REMARK& 

(.._,.u'.: !Jc .'; .. .{,....' 
l/11:\{i~·-· \.'I· 

c1.v ii\ I 
• I 

r, .. 



RS/iARKS 

\ {)c, 
(-: '"- " ,{ ,J,.,, : 

I,_!-



ENl1IRONMl!:N'r,U. SOLUTIONS, !NC. 
6980 Wesi 153rd Street 

')verland Park, Kansas 66223 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: -~=-''----------­
GAS WELL NO.: ----""'·='--=:'.....L----·------

PROJECT NAME: 2005 Bridgeton Gos System CQA 

WELL LOCATION:----------·-­

COMPLETION DATE: --2.~$2'---·--·--------­

!NSPECTOR: ~&1l1!0e--!::L'!\,~::.Di.:l,c------·--------

COMMENTS: 

MOUNDED TOPSOIL 

ft 

ft 

FLEXIBLE HOSE 

...... --- SOIL BACKFILL 

1- 3 ft__j 

-.......___ HYDRATED BENTONffE SEAi. 

----.,_ SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 

--ISOLATION SOIL LAYER 

~- 1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

I ft 

-· 6" SLOITED PVC 
WELL SCREEN 



!". R6JECT NAME 

Zee>?. L. r- 0\: 
/ .- .. '>JE'CT NUMBE'R 

. [ 0 

HOLE LOCATION \J 

('.-., .. c;:·;t.,-f, 
SURFl,CE E.1..tVATION 

OVEfHlUROf::N THICKNESS 

DEP1'H ORILUCD INTO ROCK 

Aquaterra Drilling Log 

NAME or DRILL {S} 

c;_w,11;1 
MANUFACTURER'S OES!GNATION OF DRILL 

;, /\ w< /l-\.-1 
SIZES ANO iY-PESt,f 00:IUJNG 
ANOSAMPLINGEQUJl>Me'ITT 1-----· 

TOTAL DEPTH OF HOL OEPTH TO WATER AND ELAPSED Tl ME M'TER DRfLLING ('..0MPLE1ED 

~' '{ '' I 
GEOTECHNlc.Al SAMPLES (TOTAU 

SAMPLES FOR CHEMICAL ANAL vsm 
(TOTAL} 

DIS OS!TJON OF HOLE 

DISTURBED 

(SP!&"CIFY) 

8ACKFJLLED 

DESCRIPTION 01' MATEHJAJ..S 

AQUATER.RA 

UNDISTURBED ro Al NUMBER Of CORE BOXES 

{SPECIFY} (SPf:iCIFY) 

MONITORING WELL OTHER .SPEICFY} 

FIELD SCREENJNG 
RESULTS 

GEO TECH" SAA'iPt.E ANAL'rTICAi 
RESULTS SAMPLE ND. 

(Sf'EC!f'Y} 

,, 

HOlENO 

(SPECIFY) 

C.,I Ac'/i l{ ! 
c, f. c 

Gi·.l ' ! .Jl,,c..,, 

' d'-"" L .j,(,., 

b.r::;,_.._{\ ~ 1/lV" ! 

j~!c) 4-,\, 

SHEET1 OF 

TOlAJ,COR 
Rl::COvti 

--1 !, 3 
(.l go 

i;;c,;; ·:,, d ii'{!/. 

\"S )" F 

('.0·-~ h, )_, 



. ENVIRONMENTAL SOLUTIONS, INC, 
6980 West 153rd Street 

?verland Park, Kansas 66223 

PROJECT NUMBER: -~=. 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NAME: 2005 Bridgeton Gos System GQA 

GAS WE:Ll NO.; --1~=-~__:::__. ___ , __ . _______ _ WELL LOCA710N: --- --------­

COMPLETION DATE:--'--"~~--------------

COMMENTS: 

MOUNDED TOPSO\~ 

-T~ 
I 
I 

0L'\ fi 

I 

ft 

INSPECTOR; ____ ~=~-'4""if\'""-•'""---------

FLEXIBLE HOSE 

-1---- SOIL BACKFILL 

--HYDRATED BENTONITE SEAL 

--- SOIL BACKFILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
1----ISOLATION SOIL LAYER 

1 1 /2" TO 3" DIA WASHED NON-CALCAREOUS GRAVEL 

_ _.- 6" SLOTTED PVC 
WELL SCREEN 

ft 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

. ,roject Name: 2009 Gas System Project Number: 0120-131-17 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 56R Elevation Ground 499. 1 

Exact Location (Coordinates): N:1067786.2 E:516317.6 

Date Started: 9/26/2009 Date Completed: 9/26/2009 
~~~~~~~~~~~~~~~-

Boring Size: 36inch Tot a I Depth: 101 
~~~~~~~~~~~~~ 

Length of Perforated Pipe: 80 Length of Solid Pipe: 20 
~~~~~~~- -~~~~~~~~~-

Comments: 10 feet south of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 100 

35-40 trash/dry 102 

40-45 trash/dry 107 

45-50 trash/dry 110 

50-55 trash/dry 110 

55-60 trash/dry 116 

60-65 trash/damp 117 

65-70 trash/moist 122 

70-75 trash/moist 124 

75-80 trash/wet 129 

80-85 trash/wet 130 

85-90 sludge/wet 134 

90-95 sludge/wet 136 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

coject Name: 2009 Gas System Project Number: 0120-131-17 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 sludge/wet 136 

100-105 sludge/wet 136 

105-110 

110-115 

115-120 

120-125 

125-130 

130-135 

135-140 

140-145 

145-150 



Record of Gas Well In stall at ion 
Job Number: 01.:to- L31- I 't- Job Name: ;;Le.,,', ~'ic,5 r'.iy.s+em. Well Nurriber: 
Dr i I Ii n g Con tract or:-'/;-'-'-', t::"'.~G"', ,.L__,,,.------ Ob served By: -~-"·~1,ro..,.,~.._.,K..,,o<"\6~-----
St art ed Install.: 'l-~6~o'/ Completed lnstall.: 9-2.6-<-:,? 
Time: l:,c'ck1,v1.... Time: _ _,,/~l=i2~""~r~------

Top of Flange Elevation: 
Ground Surface Elevation: 

Actual Depth 

y FT 

(All Depth Below Ground 

0 

FT 

FT 

FT 

/ '3 FT 

FT 

FT 
FT 

Location: N 10(,17@(,.2.E 5"°1(,31'7. (, 

~ 36" ~ 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

G,G\f\ 11 \ec bel\hf\ ·, te,, 
lJ... b,ys 

G,[MV.W- lBf\-bf\'.\::€. 
/;,_ b,Js 

·" 

c..vvc.. 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

."roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QNQC Monitor: Joshua Ross 

Well No.: 57R Elevation: Ground 551.8 

Exact Location (Coordinates): N:1067220.9 E:516522.1 

Date Started: 9/16/2009 Date Completed: 9/16/2009 

Boring Size: 36 inch Total Depth: 136 
~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 115 Length of Solid Pipe: 20 

Comments: 5 feet SE of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 trash/dry 99 

15-20 trash/dry 99 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 105 

35-40 trash/dry 105 

40-45 trash/dry 107 

45-50 trash/dry 107 

50-55 trash/dry 109 

55-60 trash/dry 110 

60-65 trash/dry 110 

65-70 trash/dry 113 

70-75 trash/dry 113 

75-80 trash/dry 113 

80-85 trash/dry 113 

85-90 trash/dry 116 

90-95 trash/dry 116 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

.'roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 119 

100-105 trash/dry 119 
105-110 trash/dry 122 
110-115 trash/dry 122 

115-120 trash/dry 123 
120-125 trash/damp 124 

125-130 trash/damp 124 
130-135 trash/damp 124 

135-140 trash/damp 124 

140-145 

145-150 



Record of Gas Well Installation 

Top of 
Ground 

Flange Elevation: 
Surface Elevation: ';, ,,,, , . 'o Location: N lo6T2'2o.9 E 5/65z2. I 

Actual Depth 

y FT 

(All Depth Below Ground Surface) Materials 
0 

d-. 

lj 

/£::, 

) 'f5 

::Zo 

I ,,;-
12 

FT Intermediate or Final Cover: 
Material: 

FT Top Seal: 
Material: 

FT 
Quntity: 
Hydrated: 

Backfill: 
Material: 

FT Bottom Seal: 
Material: 
Ountity: 

FT Hydrated: 

FT 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

FT 
FT q 36" ~ Screen: 

Material: 
BOREHOLE Quantity: 

Diameter: 
Plug: 

Weaver Boos Consultants 

GrM 1 , \eC be,l\±1:i(\ ', t:e. 
lJ... b,ys 

G:>.~~ u l«c l:<".n+.o. '. 4'. 
Id- ~;J's 

I 11 
11 tQ 3 ~ c•"'"' I 

c. b:::c. 
,;,..~ Fee.i: 

'" 
c..vi/c.. 
Ito 
bl" 

fu ;" c..c..p 



American 
Environmental 
Group Ltd. 

PRO.JEC'f NAME 

Pl\(>.Jl<C'I'# 

BRIDGTON 

1-04-028 

DRILLING 
GEW51l WELL NUMBER OR NAME 

136' LINEAR FEET OF DRILLING 

1 36' LINEAR FEET OF COMPLETION 

o· UNEAR FEET OF ABANDONMENT 

Time in Time out· 

We.ather conditions: Sunny 
Site conditions: 

Rig hrs: 

Service: 01!10K Raidlator/ OK Grease/OK 

NOTES 
northing 1067359 

easlino 516560 

MONITORING LOG 

Time OXYGEN H2S LEL I CO 

7:00 20.9 O O O GW 57 -
8:00 0 0 0 

9•00 " 0 0 0 

10:00 20.9 00 O GW58 

11:00 00 0 

12:00 . 0 0 0 ·-
1:00 " 00 0 

2:00 .. 00 0 

3:00 " 00 0 
4:00 " 00 0 

5:00 20.9 0 0 O GW65 

6:00 

Notes ... 

CLIENT REPRESENTATIVE DATE 

NAME &TITLE 

Well Log 

Top of ground elv 

Backfill Material 

8entonite plug 

Length of Solid 

Backfill Mate<ia! 

Bentonite plug 

tsolation Layer 

Length of Gravel 

Pack 

length of Peri 

Pipe 

Style of Pipe 

Bottom of bore 

Bore diameter 

Deoth 
0~10 

10-20 

20·30 

30-40 

40-50 

50-60 

60·70 

70-80 

80·90 
80-100 

100-110 

110-120 .... 
120-130 

130-140 

140-150 

DATE: 61312004 -------

Well Asbuild 

t ~ 
FT 5' 

554.65 • TOP 
1' 111111111111 111111111 
2' 

21' 

-1.!3_' __ 
2' 

1' loo ... · .· 

117' 

O o •. ....... 
115' o a .... ·< 

! ( 0 0 > · 
0 0 .. 

8"SCH80 ~vc o o' ·.· 

t } ·.·o····o 
.·.· 

136 

36" 
. 

135' 

Well Borine: Lo~ 

Degree of Degree of 

Comoosition Decamp. Moisture lemo 
DIRT-MS\/1 LIGHT DRY 70 

LIGHT DRY 72 ... 
MSW LIGHT DRY 75 
WOOD-MSW LIGHT DRY 75 
MSW LIGHT DRY 75 
STEEL-MSW LIGHT DRY 83 

MSW UGHT DRY 88 ..... 
!;'SW LIGHT DRY 96 
MSW LIGHT DRY 102 

MSW HEAVY Moisture 106 

MSW HEAVY Moisture 106 ... 
MSW HEAVY Moisture 111 

MSW HEAVY Moisture 115 

MSW HEAVY Moisture TD 136' -

BRETIWILLIS 6/3/2004 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

. reject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 59R Elevation: Ground 551.0 

Exact Location (Coordinates): N:1067487.5 E:516435.1 

Date Started: 9/17/2009 Date Completed: 9/17/2009 

Boring Size: 361nch Total Depth: 134 

Length of Perforated Pipe: 113 Length of Solid Pipe: 20 

Comments: 20 feet south of existing 

Depth Material Drilled Temp. Comment 

0-2 trash/dry 93 

2-4 trash/dry 93 

4-6 trash/dry 93 

6-10 trash/dry 93 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 102 

40-45 trash/dry 102 

45-50 trash/dry 102 

50-55 trash/dry 105 

55-60 trash/dry 105 

60-65 trash/dry 109 

65-70 trash/dry 109 

70-75 trash/dry 111 

75-80 trash/dry 111 

80-85 trash/dry 111 

85-90 trash/dry 115 

90-95 trash/dry 115 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

oject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
~~~~~~~~~~~~~ 

95-100 trash/dry 121 

100-105 trash/dry 123 

105-110 trash/dry 125 

110-115 trash/dry 129 

115-120 trash/wet 134 
120-125 trash/wet 134 

125-130 sludge/wet 139 
130-135 sludge/wet 141 
135-140 

140-145 

145-150 



r Record of Gas Well Installation 

I. 
Job Number: Ol.:l.b-'31- 19,. Job Name: ~ex:."t ~,;:; ,5y6±ea:, We.II Number: ,£'1 fZ. 
Drilling Contractor: A,€..,Co L Observed By: _fu),w.. Kn<j; 
St art e d I n st a 11. : 'f-1 ")..".,1:, 'I Com p I et e d l n st a 11. :=:::'.::5 :-1~1$;~-:c1'.':1'.:::========= 
Time: f,.o.:,,,," Time: 4 :ooe,v,. 

' Top of Flange Elevation: 
Ground Surface Elevation: __ ,;~·s~l·~o ___ _ Location: N ( ~(,, LJ'3,7.s E 51(,<{?,:s-, f 

Actual Depth 

Y FT 
(All Depth Below Ground Surface) 

O FT 

FT 

y FT 

FT 

/ 'f5 FT 
::2..o FT 

I .3-3 FT 
FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c..15 ), 61:,)1 p1 .. t:e~:,, / 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

G,CM I l )~( be,l\h,o ·, t,e 
lJ-. bsJs 

bt<-0 1..1 k h".r'"I""' '. \::€ 
/;)... h-J s 

. " 

c..\lVc.. 
tt3 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 
! 
' Project Name: 2009 Gas System Project Number: 0120-131-17 

~~~~~~.:.._~~~~~~~~ -~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 60R Elevation: Ground 551.9 

Exact Location (Coordinates): N:1067128.0 E:516480.7 

Date Started: 9/18/2009 Date Completed: 9/18/2009 
~~~~~~~~~~~~~~~ -~~~~~~~~~~~-

Boring Size: 36inch Total Depth: 150 

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: 20 feet west of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 92 

6-10 soil/dry 92 

10-15 trash/dry 96 

15-20 trash/dry 96 

20-25 trash/dry 96 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 100 

40-45 trash/dry 101 

45-50 trash/dry 103 

50-55 trash/dry 103 

55-60 trash/dry 105 

60-65 trash/dry 105 

65-70 trash/dry 105 

70-75 trash/dry 105 

75-80 trash/dry 111 

80-85 trash/dry 111 

85-90 trash/dry 111 

90-95 trash/dry 111 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name· 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
~~~~~~~~~~~-

95-100 trash/dry 113 

100-105 trash/dry 113 

105-110 trash/dry 116 

110-115 trash/dry 116 

115-120 trash/dry 119 

120-125 trash/dry 124 

125-130 trash/dry 124 

130-135 trash/dry 127 

135-140 trash/dry 127 

140-145 trash/dry 129 

145-150 trash/dry 131 



Record of Gas Wei! lnsto!!otion 
Jo~. Number: Ol.:lD-i,31- l_'t- Job Name: .;)..eo', ~:'fS ;;y.stcm Well Nur.riber: bO (?, 
Drilling Contractor: A.e:.Co,L Observed By: _..., <'So,·-1Q>S1cic"""-ueK,Q;.,,,._,; ____ _ 
Started Install.: . 9-it- 0 'l Completed lnstall.:._~~if~--'""---0_,r _____ _ 
Time: 1:,·,Q<;;Mv Time: _.._r5:.,_,.=·u"'qr,"-r,,..~------
Top of Flange Elevation: 
Ground Surface Elevation: Location: N io<,-112\l o E 51(,1-t'ilo:J 

Actual Depth 

LJ FT 

(All Depth Below Ground Surface) Materials 
O FT Intermediate or Final Cover: 

Material: 

Top Seal: 
Material: G,p:-J\ 1 J. \Gl( hef\Thf\ ', t-e... 

FT 

FT 
Quntity: 
Hydrated: 

IJ-. b,y 

Backfill: 
Material: 

/(:, FT Bottom Seal: 
Material: Gr,,o v/..c kohr, '.b; 
Quntity: l'J... LhJli 

I '3 FT Hydrated: 

.:2..o FT 

Filter Pack: 
Material: 

I II It 
tt, 3 5Qive-l 

Riser: 
Material: c.~yc_ 
Quantity: J:.Y Fee't 
Diameter: 

I i+cr ,I\. 

FT 
I f>o FT q 

36" ~ Screen: 
c..vl/c.. Material: 

BOREHOLE Quantity: I J..9 
Diameter: bit'-
Plug: 

bif"I c:..c..p 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
~~~~~~~~~~~~~~-

Well No.: 61R Elevation: Ground 555.6 

Exact Location (Coordinates): N:1067265.1 E:516465.1 

Date Started: 9/21/2009 Date Completed: 9/21/2009 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~-

Boring Size: 36inch Tot a I Depth: 150 
~~~~~~~~~~~~~~-

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 
~~~~~~~~~~~ 

Comments: 15 feet NE of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 92 

4-6 soil/dry 92 

6-10 soil/dry 92 

10-15 trash/dry 94 

15-20 trash/dry 94 

20-25 trash/dry 95 

25-30 trash/dry 95 

30-35 trash/dry 95 

35-40 trash/dry 97 

40-45 trash/dry 97 

45-50 trash/dry 99 

50-55 trash/dry 101 

55-60 trash/dry 101 

60-65 trash/dry 103 

65-70 trash/dry 105 

70-75 trash/dry 105 

75-80 trash/dry 107 

80-85 trash/dry 111 

85-90 trash/dry 111 

90-95 trash/dry 114 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

1oject Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 114 

100-105 trash/dry 117 
105-110 trash/dry 121 
110-115 trash/dry 124 
115-120 trash/dry 124 
120-125 trash/dry 128 
125-130 trash/dry 128 
130-135 trash/dry 128 
135-140 trash/dry 128 
140-145 trash/dry 131 
145-150 trash/dry 131 



Record of Gos Well In stollotion 
Job Number: 01.:i.o- i31-. 1 't- Job Nome: ;;u,,,,') ~-<s ay.stem ~II Nuryiber: 
Drilling Contractor: A, e:. 1.o, L Observed By: ~~~'-'" K~~ 
Started Install.: '1-2.\- 0'1 Completed lnstall.:.=~=::-~<:1 ... :0:·\::::=========--
Time: b':c:,""·"" Time: G .' '3°f"' 

Top of Flange Elevation: 
Ground Surface Elevation:_~i;,,,_<,<-'5::.:. ·c:,;IG ___ _ Location: N (o(,T2.6S.f E 516'ilS I 

Actual Depth 

L/ FT 

(All Depth Below Ground Surface) 

O FT 

FT 

FT 

/b FT 

} <o FT 
::Zo FT 

I Y, FT 
150 FT q 

36" f-
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: c.15 ) 1 6<>) \ IYI• ±:er;" I 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GcAA l L \c..C hef\:h,o '1 :t-e 
lJ.. b5 ys 

G,c,,n u /._c 1:,,,6+,o. '. \-€. 

I a. h.. J s 

I ,1 I ( 
to 3 5ts11e-l 

c.t{c.. 
3-~ Fee.-'t-.. , 

C..VI/..L 
la.9 

bl" 
fu;" c.c..p 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

?roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 62R Elevation: Ground 556.6 
~~~~~~~~~~~~~~-

Exact Location (Coordinates): N:1067375.2 E:516320. 3 

Date Started: 8/21/2009 Date Completed: 8/21/2009 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~-

Boring Size: 36 inch Total Depth: 70 
~~~~~~~~~~~~~~-

Length of Perforated Pipe: 49 Length of Solid Pipe: 20 

Comments: 15 foot south of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 92 

2-4 soil/dry 94 

4-6 soil/dry 95 

6-10 soil/dry 95 

10-15 trash/dry 96 

15-20 trash/dry 97 

20-25 trash/dry 97 

25-30 trash/dry 97 

30-35 trash/dry 98 

35-40 trash/dry 100 

40-45 trash/dry 101 

45-50 trash/dry 100 

50-55 trash/dry 100 

55-60 trash/dry 105 

60-65 trash/dry 108 

65-70 trash/dry 110 

70-75 

75-80 

80-85 

85-90 

90-95 



~-----------------------------·-------
Record of Gas Well Installation 

Job Number: Ol.:1t>-l31- I 'T- Job Name: .;)._c.,9 ~"'s ,sy.s±em We.II Nuryiber: b) @, 
Dr i 11 in g Contra ct or: A , €., e, L Ob served By: -~__,·.""""),""H,.""'--l{u,,oi:,,_s.,._ ____ _ 
Started Install.: J-;u-0 ~ Completed lnstall.:._.11.'il...c-2""1'---"'"'-'-'r _____ _ 
Time: (;."'""' Time: -"-;s-'-'·:3""0""~"""''---------

Top of 
Ground 

Flange Elevation: 
Surface Elevation: '.',${,,(, Location: N lo{, 1575, Z- E S't(,,?zc.:3 

Actual Depth 

Lj FT 
(All Depth Below Ground Surface) Materials 

0 FT Intermediate or Final Cover: 
Material: 

d. FT Top Seal: 
Material: C:.,GV)., t \aC bervho ', t:e.. 

L/ FT 
Quntity: 
Hydrated: 

IJ.. b.,J, 

Backfill: 
Material: 

llo FT Bottom Seal: 
Material: G,,..,Q (..,(/..,-- hsl\it>o. ', l:<a:. 
Quntity: l'J.. h..,l's 

) 'o FT Hydrated: 

;;;i,,o FT 

Filter Pack: 
Material: 

,1 11 
I to 3 5rsve-l 

Riser: 
Material: C.~y:'.c... 
Quantity: al~ Fee'J: 

~ or FT 
Diameter: 

'" 
r:;.o FT 1 36" f- Screen: 

c ?'i._c Material: 
BOREHOLE Quantity: 4j 

Diameter: bl<'-
Plug: fu ;" c...c..p 

Weaver Boos Consultants 



American 
Envir.onrnental 
Group Ltd. 

Well Log 

PROJBC'I' NAMlc 

Plto.rnern 
BRIDGETON 

DRILLING 
GEW 63 WELL NUMBER OR NAME 

~1c:0.:.7' __ LINEAR FEET OF DRILLING 

~1-'0_?· __ UNEAR FEET OF COMPLETION 

O' L.lNEAR FEE1 OF ABANDONMENT 

Time in: lime out: 
Weather conditions: Sunny 
Sile conditions: 

Rig hrs: 
Service: Oilf OK Raidiatorl OK Grease/ OK 

NOTES: 
north in a 1067568 

eastino 516279 

MONITORING LOG 

Time OXYGEN H2S LEl I CO 

7:00 20.9 00 O GEW 65 
·-

8:00 0 0 0 
' 

9:00 DO 0 
' 

7:00 20.9 00 0 6-5-04 

7:00 20.9 0 0 0 6-07-04 

6:30 20.9 0 0 0 6-08-04 

1:00 
2:00 

3:00 

4:00 

5:00 
6:00 

Notes 

CLIENT REPRESENTAT!Vlc DATE 

NAME&TITLE 

IJATEc ____ B_i8_i~20~0<-

Well Asbuild 

Top of ground e!v. 507 .88 

Backfill Maledal 1' 

Bentonile plug 2' 

Length of Solid 25' 

Back.fill Material 17' 
Benionite plug 2' 

tso!alion Layer 1' 

Length ol Gravel 84' 

PaCk 

Length of Perf. 82' 

Pipe 

Style of Pipe 6"SCH80 PVC 

Bottom of bore 107' 

Bore diameter 36'' 

FT 5' 

TOP 

II 11111 1111 

.: .. -··:::·:::::::::':: 0 0 .·. : :::<-... . . . : : :<. · 1.-,-,-1 : 
._ -:-:-

Well Borin Log 

Degree of Degree of 

Den th ComnosiHori - DeC.O!!!Q. Moisture 

0-10 DIRT-ROG UGHT DRY 
10-20 MSW LIGHT DRY 
20-30 MSW LIGHT DRY 
30-40 MSW UGHT DRY 

106' 

Temo 
74 ·--
86 

91 

98 

40-50 MSW LIGHT DRY -- _____ J.Q.:! 
50-60 MSW LIGHT DRY 103 

60·70 MSW UGHT DRY 103 

70-80 MSW LIGHT DRY 114 

80-90 WOOD-STEEL LIGHT Moisture .. ---1..!.§ 
90" "100 MSW LIGHT Moisture 116 

100-110 MSW LIGHT Moisture TD 107' 

110"120 

120-130 

1)0-140 

140-150 

BRETI WILLIS 6/8/2004 
AEGL SITE SUPE;RVISOR DATE 



Aquaterra Drilling Log HOLE NO. SHEET1 OF SHEETS 

C~EW · i.o'j ~ 
JlROJECTNAME DRH..LING SUBCONTRACTOR 

·· ~r'..l,.e J;..,,... Lo.Ad .r-. ,\ . (,"'" S'.J.Jk Ta,k11 fl.E G-
UJECT«UMBER " NAME OF DRILLER{S) 

(:)~o q, \J..'.:,08 c:)eh n. SJ« ... kvi 
Lv....ATION MANUFACTURER'S DESIGNATION OF ORILl<.A 

~y'. J ..... ,I,,~ . ('\/' Cl :i:1vn- / ~,,,tk..,.... 
KOLE LOCA TioNC:J 

(;, ~ 
SIZES AND iYPEs OF DRILLING :?<. ' ; b,-, ..-ie.J.-w f.-t G.£\i-5 ,"1.J; - ANO SAMPLING EQUIPMENT 

SURFACE ci.EVATION --·· 
OVERBURDEN THICKNESS DRlLL!NG S{ART DATE om'fl:Ni~D/"1; :; 8 Oc!o? 
DEPTH OOlLLEO lNTO ROCK DEPTH GROUNDWATER ENCOUN1ERED v ·- -
TOTAL DEPTH Of HOLE 

[t{o kt~ DEPTH TO WATER AND ELAPSED TIME AFTER ORli.UNG COMPLE1EO 

-
GEOTECHNICAf. SAMPl.fS (TOTAL) DISTURBED 

I 
UNOISTUReeD TOTAL NUMBER OF CORE BOXES - -· ~ ~ 

SAMPIJ:S FOR CHEMICAL ANALYSIS (SPECIFY) {SPECIF\') (SPECIFY} {SPECIFY) (SPECIFY) TOTAi. CORf 
ffOTAL) ·--. - RECOVERY - ~ - - -. 
DlSPOSffiON OF HOLE BA.Cl<FIL.1.ED MONITOl<!NG WELL OTHal (SP61CFY) 

SIONA:Eu:;;£
7

~~ --·· -· -· .,-- , 
F!ELO SCREENING GEOTECH SAMPl.1: ANALYTICAL IIM,, ' " mlMARKS DEl'!H DESCRIPTION Of MATeRIAI.E 

RESULTS f:tESULT6 5AM?LENO. 

- / ___.,/" . .../ .../ _//, 
~ 5 '•'? - ~ 

- 2+«-l " .r: - - ~Qtu1z C.s>VtlY"' s,; l - co°F -
~ 

-- ----- ---- (f C"f ;io-:: 
---- ---

~Q.\t.i, L 
-

o-:: 'i?1'F ---- ---- -' 
o- '[ l 't-.. .. 

-.. 
,:!.: 1\ ;, \--

~Y\<'. 0 .\-.. •. 
-- L to -15 '2\7::>\c:s <v1 5o.\'i.. , - Oo -o- - .. - - - -- .. - . ·- - --- - - - . - - -.. 

tZ<iv"'-'.. d,.-Clc-cj .. 8'i'f- '":/- 15 - ' " --

~efsJit.. 
.11 ),:;u I<>~ -.. 

' .. 
. , ~ -
' PROJECT NAtllE. HOLE NO. 

AQUA TERRA {_.,f: w - \o~ EW\IIRDNMENTAL ,&iLl.lTION$, INC. 



Aquaterra Drilling Log HOI.ENO. l"HEET I OF d_ 
(,.t::W - \!) ~\ SHEETS 

.IPROJECT NAME 

~,..-;J,.,...1.,,.,_ L.o • .l+:1\ · c.r~, s~rl,~ J .-,,.\..{\ 
!INSPECTOR 

N,A-1,.,,n H-1sc..erf..;/\.,. 
v ~ 

ANAL rnc'k. FUil,P SCREENING CEOTECH SAMPU:: TIME REMARKS 
'.H DESCRIPTION OF MATERIALS 

Rl:SUL"fs flSSULTS SAMPLE NO, 

t-"' -
-

~('Orf(_ 
---
-

---r,-: 
--
--

-
-- <too -
-

0-
--
--- ---

~e.h·1-t_ -
l<J--: 

-
-
-

---
---
-

,1 r~ 
----

-
--
-

i o____: 
\ - 11e0 ---- -

-
--

~e~r--\ D--
- I I ?, <I --

- -
---

-
-

\ o-
-
-
---
- ' -- lJc:;o -

\ ~ - E....d J; bu,; j .J I '\o .\-\-. tJ1 A,b,,jJ..,T c .... J,1,;,,~ --- 111,h:~ls [.,,covn.\eved ----
I -

PROJECT NAME liOlt'.NO. 

AQUA TERRA 
ENYIRON'MENTAUlOUITION$,u,j.!;:. 



Al11erican 
Enviromnental 

--......""'" Group Ltd. 
PROJECT NAME 

PROJECT# 

Bridgeton 

1-03-011 

DRILLING 
GW64 WELL NUMBER OR NAME 

140' LINEAR FEET OF DRILLING 

140' LINEAR FEET OF COMPLETION 

O LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING LOO 

Calibration date 08/22/03 

Well Form 

Top of ground elv. 
Baol<flll Material 
Bentonlte plug 
Length or Solid 
Backfill Material 
Bentonite plug 
Isolation Layer 

Length of Gravel 

Pack 
Length of Perl. 

Pipe 

Style of Pipe 

Bottom of bore 
Boling diameter 

Time OXYGEN H2S LEL/ CO· Date Deoth 
07:00 20.9 00 O GW64 0-10 
08:00 " 00 0 " 10-20 
09;00 " 00 0 . 20-30 
10:00 " 00 0 " 30-40 
11:00 .. 

00 0 " 40-50 
12:00 " 00 0 " 5().60 

01:00 " 00 0 " 60·70 
02:00 " 00 0 " 70-50 
03:00 20.9 00 0 GW61 S0-00 
04:00 " 00 0 " 90-100 
05:00 " 00 0 " 100-110 
06:00 110-120 

Notes 120-130 

130-140 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME & TITLE 

DATE: 06/21/2003 ------

WellAsbuild 

t ,...._ pvc slip cap 

3' 
TOP 

3' .. 
2' . 5' 

30' 

19 
2' 24 
1' 26 

• .. ·. 27 
115' · ... · 'oo . 

0 0 
110 • 0 0· ··4 f ... 0 0 

' ..... 0 0 
SCDSOPVC 

1·· ... 
0 0 ·. . > O C ·. 

140' I .. 140' 

36'' . .. .. --,.,.,. . ; .. 140' 
Well Borin"' Lo" 

Degree of Oegree of 

Composition Cornn. Moisture Temp 
cover 1reswas. slight dry 

" silo ht dlV 80 . slight dlV 

" sllnht Moisture 81 
" slight " 

dirt " moderate " 56 
" moderate dry 

" Bfloht drv 97 
" moderate drv 

I " moderate dry 97 
cl!d " hesw drv 

" heevy dry 104 

" heaw dry 

" heaw dry TD 140' 

John stanley 08/21/2003 
AEGL SITE SUPERVISOR DATE 



Aquaterra Drilling Log !"tr.°;._, Li:. A 
SHl=ET 1 OF

2 
SHt::ET$ 

... '"''"''1)ECT-~ DRILLING 'SUEICONTRACTOR 

- C. :,.J .... "k .. t, ':l..'"1 " r r.s b. Pt>!: 
. .JJECT NUMBER. 1''<"1'11: OF ORILLER{S) 

~.\,::,, ~- \. \ ..... ,,_,\..,..,~ " LOCATION MANUFACTURER'S DESIGN/i.TION OF DRIU. 

Q_ l%...).hf>1'..:('(! ~ , ("'("\ I .,.,. \r.! (3,,..e "}J:tO r,_ . I.,.) Wcn..n- ... 
HO.Ll: LOCAT,.,,~ S;[ZgS ~o-'{'(PES ()F OR!Ll.lNG I .., ~-- ' . -~.».-o,6\ir' 

_I~ .. , .... ..-\1 ... ~ ...... ,. t.1., t,.;_c,,.,·°'T'e'f ttt,~Lt.w· ,.. ", ANDSAMPLIN.GEOUIPMENT 

SURFACE ELEVATION 
•2 .. H"e,v~ STl.± ':o.• Pio""""-• ""'\$:. QVER6URDEN THICKt,11:SS 

£. I 
ORUJJNG START DATE 01·dLLIN1;:; END DATE ±. \(;:;-'\' ~i.. '" - S. C)L DEPTH DRILLED INTO ROC!( Ds>TH GROUNDWATER ENCOUNTERED 

\..:i <::, ~ 
TOTALDEPTHOFHOLE DEPTH TO WATER MIO EI.APS1:D TIME AFTER DRlUING COMPLETED 

I~ s \,,\ C) 
GEOTI:CHNICAL SM1PLES (TOTAL) DISTURBED 

I 
UNDJSTURBED TOTAL NUMBER OF CORE BOXES - - - -

, SAMF'i.ESFORCHEMICALANAJ_"(Sl$ {SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) TOTAt.CORE ' (TOTAL) 
RECOVERY - - - - - - -DISPOSITION OF HOt.E 9ACKfll.LED MONITORING WELL OTHER.{SPEICFY,) SIGNATURE OF ll-1$PECTOR 

t:,1..1..U i .. ,1.) ""-""~"' w.,w .... 1. 
,:::,,~"""-~ 

~* - --(1":.---)j L.. '('t'\\)-... ... ~ .... 
DEPTH tlESCRlPTIOh!OF MATERW.5 AELO SCREENING GEOiECH SAMPLE ANALYTICAL TIME REM4RKS 
- c:,+o<:::i RESULTS R,E$ULlS SAMf>l.ENO, \\I:)<:, 

- • .--sou ... ... Cl-\ - 0"02 (:t-81:t-ii P" l 11, - M<:>~ 
Q-K,5 .... ----

I IC:r: 
--- <.} - 3: -- ., - ~!\Sit 'Ei !:> ) - J l5 ~ Vl ,;, 1/1 

"' - • t ... 
'-" -- t, R.'I --

.!., - oc.-- ()+'l.5 ,.,1'-'!P-: oH'.l.. ' 
v-- ·-

t- \l,O() - Ot 1l.. So11,... . O'fl) - <;>-,:!,.. ----- \NA.Sil. ''!<>-: - cl \J'll>~"l""' "i'~f~ll.Gt\>t!-1(. - " - "" - 0 +<le 1 i 
,; ,s~-~<:f~ -

.. \"lol:> - . - iii ~ 15<>--:: J I - } 1 I 
-- \NA~T\o. ~ - --- o+S':> t-\1\00 I, • 

y PROJECT NAME HOLE NO. 

AQIJATERRA <,.e.w "J..':,A 4 ~lA (!:;). A C,.1;:.\N 'SA ENVJR.ON!,\0/l'ALSOLUTJONS.JNC. 



Aq.uaterra Drilling Log 
1-fOlE NO. 

C,.i.._'*r c." 
I SHEET :t OF '2 
SHEETS 

I.PROJECT WM1E I'~"'&" ··" t ,,;,s,o...':I \.. ·""' 11!,.v,..V,.. ',, - -- (..E.w 1.1.;:,,.;, '1.i />.. c..~i:,.. 
v 

-ANAL YTicAL TIME fti:'MA.RI\S FIELD S:CRE.el!NG GEOTI:OH SAMf>LE 
DEPTH DESCRIPTION OF MI\TERIAI.$ 

RESIJL'r$ R!;SULTS SAMP!.E,f'fO, -· 

----- -- "'11>.STE: -

I~ 
-
-
- "-ri" - \'i,~ 

- --
-- ' i""":: 

'l,,IA~'Ti<. !)~y ---
- ,!, - - o+e;, ~ \(,~ 
--':J::t-: \,.\S,$1 I, --- C~'l:>S - I 

- \1© 
-
-
- \,,M>&\:"-- 't-'"',- i/, ::, - I ,t()':!. (l.. I.. \\\01:> \;,. 'l'.·<li \,aL:>5-,"(;. "ffr<\f~,\>ll.1, 

- ! ~ ~ ;:,,""° \•·I-.C \<:, ~·-w:io - ,!, 
- 0 ~ 

-- '<I• tr<-
·- ,.f -

\\IT- \.,.\I ... ()\,<,O 

- 1"\') 1s'f -. 
I: \N4S{'« ~ -
. - .... ~ 

l L. ,:,'?) <><::, '11,!M"TI:. i'la.""'1~\1$ 

,'~- = 
'fJ,,.~.,.Q;. \1,<:>"'t:: 

I ,n.,'J> ._ \~ti~ (Mc.i,J;."l't.G~"~""~ \\..~ti, - "" .. ~.,\',. - ·\ ... ~i - \\'O<:) 

I - v .. s-.r.. 
",\ t.le'~~. t~ ~ "'11,1,>-u.,>'<J, -

- \-4\o - ,._<:,<:) H>\I"" '..,.., ~"""'"'1 <.O<:)C \'3s, - . 

I 
- \...11>\"1"- l'l."r _,_ -- \ ,., .s n,s I... \,..o ,; \.l,,S'(I,.\~' w.!l"l\la.\:. - \'l.<>"'f -

11~ 
-
-. 

~ Ms~ l"\~~\P\.. I .....:: 
- ""~"~~ -

I ~~ -
' I - -

• PROJECT !~AME rFJOLENO . 

AQUA TERRA C,..t.w ~"" \j_.j#S, ~"' ~~ ~~"" ENVIRONMENT,At.;J$QLLmt:,Nn, lNC. 



AQUATERRA. 
ENVIRON:MllNTAL SOLUTlOJllS, INC. 

141 Market Place [)five 
Fairveiw Heights, Illinois 62208 

GAS WELL 
CONSTRUCTION 

DIAGRAM 
'PROJECT NUMBER: _ __.'2=,,,D'-4'-'~"'--'-' l~Cl~------­
GAS WELL NO.: ----"''""'-'"'/>.'-----------

PROJECT NAME: C.E..W '2. ':>A \. 'l:JA ~ \l,t;.,.,,.,,,\.11;,b&i 

WELL LOCATION: 'l"! ~~ ll@\o Fil'!,\ !m"'- ·Yffl'iiir <sh;w.. (,;, 

COMPLETION DATE: _ __,_\_;::C_-~t;._._C)"'-"'(,,'--------­
INSPECTOR:?,..~"b,~, l°!~"'-;I I..., tl\"w..a;..') 

INSTALLATION START DATE: _ __,\,,.<>c.:• __ '\:,_·...::C:.::.:I,,.__ ____ _ 

DRILLER: \'(\ \!W, \N1u"'"11,.M !.'t:iI 

COMMENTS: __________________________________ _ 

MOUt'IDED TOPSOIL 

3 't ft 

\2, "( ft 

\1,\1.) ft 

"l. ft 

fl 
3 ft 

t-
:t\ ft 

i--
3 rt 

µ__ 
'~­lift 

FLEXIBLE HOSE 

...j...-- SOIL BACKFILL 

HYDRATED BENTONITE SEAL 

~-SOIL BACl<FILL 

SOLID PVC 

HYDRATED BENTONITE SEAL 
,----ISOLATION SOIL I.AYER 

1/2" TO 3" DIA. WASHED NON~CALCAREOUS GRAVEL 

\"-e,(il>,~9 
..-----6" SLOffEJ; PVC 

WELL SCREE:N 

:~~K€0~~~i:~~ , ft 
1-~ ,1-l 



Aquaterra Drilling Log HOt.E NO, SHEET 1 O~ Sl'IEEiS 

Gr.:::w· bG 
PROJECT NAMt; DRIWNG 6UBCONTAACTOR 

'.f?r: A,,.\.,~ w...\f:1\ - (,.,, S ", \..,,,- 1:.-., \.,1 \,I:.., (\~ C,. 
':lJE:CTNUMBER NAME OF OR\Ll.ER(S) 

C~ C3,\l:IO IJ- -)ohr- 'S' bvlt-"'. 
LvCATIOt,/ MANUFACTURER'S DESIG/ION OF DRIU.: 

'](~ \, ,_i.. A• f"\;::, TM, (.,\-,.,-";llcr 
HOLE LO=TfoN u SIZES AND TVPES OF ORICLJtm ~'- 1~ · k b-1'.h..:i~ G:-£ Lw (,, re, ANO SAfJJPUNG EOU!l'MENT . 
SURFACE ELEVATION -
OVERBURDl:N THICKNESS ORWi;Gir:r;;, DRILLING ENO DATE { - 2' \'1-\"'3 
DEPTH DRJU.EO !Ni'O ROCK DEPTHGlfOtJNOWATeR ENCOUNTERED - -
TOTAL DEPTH OF HOLE fe.._-t DEPTH TO WAIER ANO ELAPSED TIME AFTER ORltLING COMPLETED 

l '-\0 ~ 

GEOTSCHNICAL SAMPLES (TOT AL} OIS'rU!'l:BED 1 UNDISTURBED TOT Al NUMBER OF CORE BOXES --- - ........_ 

SAMPL~S l=OR' CHEMICAL ANAf. YSlS (SPECIFY) !SPECIFY) {SPECIFY) (SPECIFY} {SPECIFY} TOTAL CORE 
ffOTAl.) RECOV.ERY - - --- -----DISPOSITIO!ll Of HOLE BACKflLf.lID MONITORING WEU. OTHER {Sf'ElCFY} SlGNA~SPECTOR ,-P ...._ - - - 1/t~~/Y/ .> 

, , 
PEPTH DESCRIPTION OF tM.TERIAL$ FIELD SCREENING GEOTECH SAMPLE ANA!. YTJCA\.. '™" REMARKS 

RESUl.T5 Rl:SULTS SAMPLE NO. 

- -_..,,.- -.;;cc - ___.. -- \. t c 30 
- \l? <=""--· -.!. ---· - C.C' \l~t,r f ~ ·, \ - 'RtluPL - 13' r= ---
-

--- --- lVF - lo 5" l;P--: 
----
.. --

t?-: F\{! \,,,1 ._ '83'C:: 
-
. 

-- ---
\~ 'F'i'F 

---- - 1100 .. 
-
-- ~1' F t,0-----= 

--
-- ~ -- °'-•\,,, .... - 'lSl°F - -

~ PROJECT NAM!: HOLl:NO, 

AQUA TERRA Gt:: w - ~(.,, ENVIRONMENTAL i!i0LUT1CNS, INC:. 



PROJECT NAME 

'.!3r~d~"-l , Lr..~,U-:11 -
DESCRIPTION OF MATER!AI.S 

" ---
-- -
--

-

rU-: n cl',.,. = \l...'- d 
--- -
--

if<>-: 
-

-
-- -
--
~ 

-
-
-
-
-
-
-1b"'- - - - ------
----l {"'-.:: 
-
-

-
-- ----

\ tt----=: 

~ ~Q ~v,L 

--
-

-

-
---

' 
AQUA TERRA 

ENVIRONMENTAJ....!SOL.U'l'!tll-UI, INC, 

PROJECT fllAME 

Aquaterra Drilling Log 

Fll:LO SCRl;E;NING GEOTECH SAMPLE 
f.Ea\JLT$ RESUtTS 

J 1·f_f. _ 

t+·rt..c.~, ~ •. -
A.NALfrf6.L 
SAMPLE NO. 

......_ __ _ 

TIME 

I o'--10 

liOLENO. 

HOLE NO, ISHEfT ;;z. Of' 

G-(3. W-foi:, SHEET$ o2.. 

REMARl(S 

f< 0 _,,..._, d,: U:'i 
6' &\1"1\0, 

N., ,4, J,. 1.fo .:__ G:n-1,,,',,'"')... 

fi'\4!..u-<, I, <::,"'" - .,,.. , d. 



An1erican 
Environmental 

-..,c Group Ltd. 
J:'ROJEOT NAME 

PROJECT# 

Bridgeton 

1-03-011 

DRILLING 
GW 66 WELL NUMBER OR NAME 

40' LINEAR FEET OF DRILLING 

140' LINEAR FEET OF COMPLETION 

O LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING LOG 

Caf!bration date 08117/03 

Well Form 

Top of ground elv. 
Backfill Material 
Bentonite plug 
Len!llh of Solid 

Backfill Material 
Bentonite plug 
l$Olation Layer 

Length of Gravel 
Pack 

Lenglh of Perl. 

Pipe 

Style of Pipe 

Bottom of bore 
Boring diameter 
. 

Time OXYGEN H2S LEL I CO- Date Denth 
07:00 20.9 00 O GW66 0-10 
08:00 .. 00 0 .. 10.20 
09:00 .. 00 0 .. 20·30 
10:00 .. 00 0 .. 30-40 
11:00 .. 00 0 .. 40-50 
12:00 60-80 
01:00 61).70 
02:00 71J.80 
03:00 SQ.90 

04:00 91J.100 
05:00 100-110 
06:00 110.120 

Notes 120.130 

13tl-140 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TlTLE 

DATE: __ ..:0:::8/c.:17:.:1:::03:__ 

Well Asbuild 

t - pvc alip cap 

3' 
TOP 

3' O' 
2' . 
30' 

17' 
2' 22' 
1' 24' 

·.•· .. '--
26' 

113' 0 0 
0 0 

110' . · .. 0 0 . - 0 0' .. 
. 0 C 

SCD8DPVC ' ·._: o cl 
• • 

· . 0 0 · .. 
·• 140' 140' 

36' 
..•. 

. ·.··•· · ... · . ... ·.·.· ... 140' 

Well Borin" Lo" . . · . 

Degree of Degree of 

Com---mon Cornn. Mol$UJre Temn 
cover 1reswas. slloht rlru 

.. slloht dN 76 .. sllnht dru 

.. slight dru 84 

.. sliciht drv 

.. slight dN 87 

.. sliaht dtv 

.. slloht An, 102 

.. moderate dry 
I .. moderate drv 114 

.. moderate drv .. moderate dry 112 

.. moderate dru 

.. moderate dry TO 140' 

John Stanley 08/17103 
AEGL SITE SUPERVISOR DATE 



Aquaterra Drilling Log 
HOLE NO. Sr'.E.ET 1 Of SHEETS 

G,-1:: '-0· "i· ;z 
iOJECTNAME DRILLiNG SUBCONTRACTOR 

r:,L.,.j,A w,."d~: \ I . Geo., S--,,••= :I,,-1<.11 AE <:;-
'IOJECT ,~ ... ,.,BEA NAME OF ORILLfR(S) 

; oaB:i31oc'il'. ::f..,""' .S-l ~"' '~ 
' .110N MANUFACTURER'S OSS!GNATIONOF ORIU oJ 

13 r·, J.,, • .\.~ , fv'-0 :::r M-,- ( c,. .\v-r '. ltu-
HOLE LOCATION SIZES ANO TYPES OF DRll.UNG '3(,;, ~ .... t..h bOCrlh.ii-t. 

G.- € v..J - Cc 1- ANO SAMPLING EQUIFMENT 

SURFACEELEVATlON --
OVERBURDEN THICKNESS DRILLING,STA1T DATE /Llf1ILUNGENODA11 { -- ~ lJ o~ 9 5 ,:i?, 
DEl'TJal DRILLED INTO ROCK DEPTH GROUNDWATER ENCOUWTSREO -- -
TO'fALOEPTH OF HOLE 

l ;,, .s -\cet 
DEPTH TO WATER ANO ELAPSED'""!; AFTI;R ORlltu"" COMPLETED 

-
GEOTECHNlCAL SAMPI.ES (TOTAL) DISTURBED 

I 
UNOISlURa .., I iuTAL NUMBER OF CORE ~5 

- - -
~ 

SAMPLES FOR ct'IEMICAI. ANALYSIS (SPl:C1fY} (SPECIFY) (SPECIFY} (SPECIFY) (SPECIFY) TOTAL CORI 
[TOTAL) ~COVER' - -- ....._ 

- .--
OJSP051TJON OF HOLE SACKF/IJ.ED MON!TOrdNG WELL OTHER (SPEfCn I fl:·~/k - - -'--- / r . . 
DEPTH DEBCA!PTlON OF MA TERIIILS 

FIS.LO SCREENING GEOiECH SAMPLE ANALYTICAL TIME REMARKS 
RESULTS Rl:SULTS SAMPl.£NO. - . 

~ - \ (;, ',,,,cwt.>. - ,I: - • / '-1 t.f 5' - - (.,, ......... '•' I - r:Z 41. ~ .. ('__ -------- ----zo--.: 
---- ----

i•-= 
-- iA.. ,J..,5 (.. -- ---

4•--= ----- - ,; 

- /"5"15 --
~0-:: 

Ee c. •+ (lr',1t;,l ,,, q/"1/•, J: -- T~ ~" - - ' . - ~±-- $5 :'--- - - - - -- - - - . - -
R.(.'i.J~ d.-.t\; ~ ';\ • - '! \5) ; 

' ':f IS 
--

PROJi:CT NAME HOLE NO. 

AQUA TERRA C-i-EW- ~f ENVlltDNMl?NTAL. ;II oumoNa, INi::. 



Aquaterra Drilling Log 
HOLE NO. rHEET ol._0f 

&e-w . (,, ':f SHEETS ~ 

PROJf:CT NAM!: !INSPECTOR 

'flr; eke.\..,~ Lo~~ r:11· Cr~, s-... ,-h. ... ..i....s-\t,1\ N~+lr\ c.,-. i-\-:('_j .... er:stl"\ 
vv r .. , REMARl(S FIELD SCRl:ENING GEOTeCH SAMPLE ANA!.YTICAL 

'"TH OEBCRiPTIOJ\I Of fMTEAIAL5 
RESULTS ReSULTG BAW>LE NO. -~ ----

f).e~uf<-- ----
~ ---

-- ----lit:--
---- ----'i"----- 9'.<c ~ur t -----
-tOL \ too -
--·-- ---

- -\'-~ 
--. 
-- --
-

,;;.o_: 
-
-- Re_t, e 
-

- ---
,,p-,,_ 

--- t'{OO -
- t."l.l I~ \?or'") ~l \ ?,~ C< c\ a IJ, Ad,e,L., ( ..... -\-~ .. '' "~ --

v\ll....: 
C-l\.t:J..or'i. ..._\ ~ \::_ t'-t...oVY"< ),_~r,q_c!, 

- r,J,1 I 
""" r .$ .J,,O'(' , d. " .( -- 135" ,k.,..< ~r S~c.J.) --

a f"Ct...')o,<. t. 

--
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PROJECT NAME HOl.1:NO. 

AQUA TERRA (Tt \,J - Coi EHVIRONMENT .... L:SOU11'!0NJ:1, INC, 



American 
Enviromnental 
Group Ltd. 

PROJECT NAME 

PROJECT# 

Bridgeton 

1-03-011 

DRILLING 
GW 67 WELL NUMBER OR NAME 

135' LINEAR FEET OF DRILLING 

135' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING LOG 

Calibration date 09105103 

Well Form 

Top or ground elv. 
Backfill Material 
Bentontte plug 
Length of Solid 
Backfill Material 
Bentonite plug 
Isolation Layer 

Length of Gravel 
Peok 

Length of Perf. 

.Pipe 

Style of Pipe 

Bottom of bore 
Boring diameter 

' 

"fime OXYGEN H2S LEL I CO- Oate "-th 
07:00 20.9 0 0 o GW67 0-10 
08:00 .. 00 0 " 10-20 
09:00 " 0 0 0 .. 20-30 
10:00 .. 00 0 .. 30-40 
11:00 .. 00 0 " 40-50 
12:00 .. 00 0 " SQ.SO 

01:00 .. 00 0 .. 60-70 
02:00 7().80 
03:00 80-90 
04:00 9().100 
05:00 100-110 
06:00 110-120 

Notes 12().130 

13().140 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

DATE: ___ ..;;09:c.;IO.c.5/"0"3'-

Well Aobuild 

t .....__ p\lc stip cap 

3' 
TOP 

3' O' 
2' 5' 
30' 

19 
2' 24 
1' 26 

I 27 
'--

108' ' 
.·.· . 0 0 

• 0 0 · .. · 
105' ·,' ·, 0 0 

" 0 0 
I 0 0 

SCD80PVC ·-.. -: 0 0 
'. 

0 0 
135' ·· ... · I ' 135' 
35" ., 

• .. 
'' .... · .. 135' 

Well Borin"' Lo" 
Degree of Degree of 

Comnasition Cornn. Moisture Temn 
oover I res was. oHght dN 

.. slloht dry 79 

.. slight dry 

.. slight dN 81 .. slight ldlv .. slloht dN 80 
" slight dn1 .. slloht drv 86 .. sTioht drv 

I .. slinht ""' 88 .. slight dN .. moderate dry 101 
.. moderate drv 

" moderate drv TO 135' 

John Stanley 09/05/03 
AEGL SITE SUPERVJSOR DATE 



Aquaterra Drilling Log HOLE NO. SHEET 1 i><.. SHWS 

(,(W .. l9i3 
-!PROJECT MAME DRILLING suacoATOR 
l3nclc.etoA L«nd•\; \\- ,.-:,(.<,, $4,k.,_ '"'s4sl/ E <'::r 

OJECT lf'uMBER NAME OF ORlL.LER(SJ 

O;;;l.03 iOO 8 ..._\-0\,,1\ -3' + ,,.,, kv. 
.\'r!ON MANUFACTURER'SOESIGNATI/ORILt _ d 

?,, ' l,_,._ J,.,,.._ , MO "I fV\. J C,,.\..,-...; (\Ar 
HOI.E LOCI\TlON c/-- SIZES ANO TYPES OF DRIWNG 

:rl::. \,J - 6'6 ANO SAMPLING EQUl?IJl:.N'f 'r. \ "<. !,,, \':"-_l~_\,,',1 l 1> 
SURFACE &.EVATION --
OVERBURDEN THJCKNMiS °";1r~°f~3 OFUUJNG 8 f;5\ C) 3 -
DEPTH DR!LL.etl INTO ROCK OCFTH GROUNOWA TER £:NCOIJNlEREO 

- ~ 

TOTAL DEPTH Of HOLE 

1'35 .\='eic.1 
DEPTH TO WATER ANO ELAf'SEO llME AFTER DRILLING COMPLETED -

GEOTECHNICAL SAMf>!.5S (TOT AL) DISTURBED 

I 
UNDIS'l'URBEO TOTAL NUMBER OF CORE BOXES 

-- - - -
SAMPLES !l'OR CHEMICAL ANAL YSl$ {SPECIFY) (SPECWY} {SPECIFY) {SPECIFY) {SPECIFY) TOTAL CORE 
{TOTAl.) 

RECOVERY 
/ '- - - ._ - ---OISPOSmON OF rn..>u:. BACKFILLED MONITORING WELL OTHER (SPE!CFY) ··~:ita:"t .,: - <--- - 1 --

' 
DEPTH DESCRIPTION OF MATERIAl.5 FIELD SCREENING GEOTECH SAMPLE ANAtYTICAL TIME - REMARKS 

RESULTS RESULTS SAMl>LENO, 

- ///;//~:_,,.. l:ioo - --- ---
~~~~ 

------- ----b------- ' ---
)------ ---- 'Rtt\it )------ ----o------

-
---

v 

AQUA TERRA 
£NVIAONNEN7 At. SOLUTIONS., INC. 

\ 
3 fQ~-( o+ 
(()\(f.{ s 0'1 . ( Zl"f 
Ci,<-iud:,, J 

l)t.A~\t 

o0. t 

~s·f 

q o~f' 

z-4•f 

Ci.n'Y 
PROJECT NAIJIE -----... ~ 

• 

- -
HOLE NO, 

€ ~ J. id ·Lf:,', I• 'l:(1-~I" ..., .. .,., l- (,, 
--- -~ 

~ 

o.\\ - -
C.,..E 11\J - (s <S 



Aquaterra Drilling Log 

,._, FIELOSCREENING GEOTECHSAMPLE AWi.YTlCAL 
OESCR!PTION Of MATERIALS RESULTS RJ:.SUl.TS SN,IPLE NO, 

TIME 

. -- i 45 
-
-- ----

t !:.,------ ----
8 ;------

- l O 35 ---- ----- -
---'.,,_ --
--- ----

0------ ----
o-- - - -

< -

---- ----
\' o-----

: f.,d_ 4 \;iocs") ~l 125 +«1 --
1c,---------

I -
PROJECT NAME HOLE NO. 

AQUA TERRA 
E:NVIRON'J,UiNTAL. SOLUTIONS, INC. 

I
HOLENO. 

(.,£ t,j . b g 

ReMARKS 

ReJufM~ dvi\11~~ o·"'-

8" ] c1-3 \o 3 

£,d. ~+ 
r).:tal» 

, ' 1 t' 
CV• '""<l "'"' 
"' I :,.., .\'.+-- -· 

iZov"'"""- ,;r,l~;-.:i .,~ 

1?).;,.s\o, 

~ Ne (.\,k, Lr c.,~..\.:, "'.)._ 

,.,..,.\...,-, ,J ' "'"-'""""~I.,_,. 'd. 



Alnerican 
Environmental 
Group Ltd. 

,>ROJEC'.I'NAME 

PROJECT# 

Bridgeton 

1-03-011 

DRILLING 
GW 68 WELL NUMBER OR NAME 

135" LINEAR FEET OF DRILLING 

135· LINEAR FEETOFCOMPLETION 

O LINEAR FEET OF ABANDONMENT 

NOTES: 

MONrTORING LOG . 

Callbration date OBl25!03 

Well Form 

Top of ground elv. 
Backfill Material 
Benton/le plug 
Length of Solid 
Backfill Material 
Bentonlte plug 
!solatlon Layer 

Length of Gravel 
Pack 

Length of Pert. 

Pipe 

Style of Pipe 

Bottom of bore 
Borlng diameter .. . 

lime OXYGEN H2S LEL/ CO- Date Depth 
07:00 20.9 00 O GWGS 0-10 
08:00 " 00 0 " 10-20 
09:00 " 00 0 " 20-SO 
10:00 30-40 
11:00 4Q.50 

12:00 50-60 
01:00 5o-70 
02:00 70-SO 
03:00 80-90 
04:00 90-100 
05:00 100-110 
06:00 110-120 

Not .. 12G-130 

130-140 

140-150 

CLIENT REPRESENTATIVE DATE 

NAME&TJTLE 

DATE: 08!2512003 ---'---~=-

. 

Well Ashuild 

t ,___ pvcsllpcap 

3' 
TOP 

3' . O' 
2' 

. 
3' 

30' 
21' . 
2' . 24' 
1' 26' 

. · · . . .•. 2T 
108' . . 'oo .. 

I . ·.· 0 0 
105' t· ·.- ... -.... 0 0 

.·, 
. 

" 0 o, 
I . 0 0 

SCD80PVC . .· 0 QI 
.. ~~:: . • . 

135' . · 
• 

135' 
36" I> 

..,.,...... 
• .. .. 135' 

Well .t>orln" Lott 

Degree of Degree or 

Com"""sltlon Como. Moisture Temo 
cover ires was. sUnhl drv 

" slinht drv 86 
" sl/oht drv 
" slinht drv 90 
" •l"'ht dry 

dirt " moderate drv 90 
" moderate drv 

" sl/nht drv 90 
" moderate drv 

I . moderate drv 94 
c&d " hinh dry 

" high dry 99 
" hioh drv 

" hloh drv T0135' 

John stanley 08125/2003 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

.'roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
~~~~~~~~~~~~~ 

Well No.: 69R Elevation: Ground 561.0 

Exact Location (Coordinates): N:1067020.6 E:516147.9 

Date Started: 9/23/2009 Date Completed: 9/23/2009 
~~~~~~~~~~~~~~ 

Boring Size: 36inch Total Depth: 150 
~~~~~~~~~~~~~ 

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 
~~~~~~~~~~ 

Comments: feet wesr of existing welll 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 100 

40-45 trash/dry 101 

45-50 trash/dry 104 

50-55 trash/dry 104 

55-60 trash/dry 105 

60-65 trash/dry 106 

65-70 trash/dry 108 

70-75 trash/dry 108 

75-80 trash/dry 109 

80-85 trash/dry 109 

85-90 trash/dry 109 

90-95 trash/dry 114 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

.'roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QAJQC Monitor: Joshua Ross 
~~~~~~~~~~~~-

95-100 trash/dry 114 

100-105 trash/dry 116 

105-110 trash/dry 120 

110-115 trash/dry 120 

115-120 trash/dry 120 

120-125 trash/dry 131 

125-130 trash/dry 131 

130-135 trash/dry 133 

135-140 trash/dry 135 

140-145 trash/dry 137 

145-150 trash/dry 137 



Record of Gas Well Installation 
Job Number: Ol~b- L31- I 1: Job Name: d-c,,'1 53,s; 1>ysl:em WeJ~ Nurriber: b 9 €; 
Drilling Contractor: A.e:.G.L Observed By: -~~·""""'l=""-~=l<·~-~-----
Started Install.: 9-)."J •0 '1 Completed lnstall.:. __ '}.i.,·c-"J.J~:..:;.0 _"'>,_ ____ _ 
Time: "" ao·,""" Time: ---"?,"-', : .... Jc:o:,;•e:"-""'--'-------

' Top of 
Ground 

Flange Elevation: 
Surface Elevation: '2 c;, \ ,o Location: N lo6·102-0.(;, E '516 l'f7.C/ 

Actual Depth 

y FT 
(All Depth Below Ground Surface) Materials 

0 FT 

d._ FT 

L/ FT 

FT 

I 'o FT 
FT 

Pit FT 
ISO FT ~ 36" I--

BOREHOLE 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity. 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pock: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity. 
Diameter: 
Plug: 

Gcr-01 c1 \ac be,vh." '1 t:e,., 
lJ-. bs3s 

G,,M U /f\C bsl\hr, '. \:<1. 
Id.. h'J• 

e,Y Fee:\: 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

Project Location: Bridgeton LandfillQNQC Monitor: Joshua Ross 
~~~~~~~~~~~~~~~~ 

Well No.: 70R Elevation: Ground 563.7 

Exact Location (Coordinates): N:1067133.9 E:516104.7 

Date Started: 9/9/2009 Date Completed: 9/9/2009 
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

Boring Size: 36 inch Total Depth: 150 
~~~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: 15 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 soil/dry 90 

4-6 soil/dry 90 

6-10 soil/trash/dry 90 

10-15 trash/dry 94 

15-20 trash/dry 94 

20-25 trash/dry 94 

25-30 trash/dry 98 

30-35 trash/dry 101 

35-40 trash/dry 105 

40-45 trash/dry 109 

45-50 trash/dry 109 

50-55 trash/dry 110 

55-60 trash/dry 110 

60-65 trash/dry 111 

65-70 trash/dry 112 

70-75 trash/dry 112 

75-80 trash/dry 112 

80-85 trash/dry 115 

85-90 trash/dry 115 

90-95 trash/dry 117 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Nam0' 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 

Project Location: Bridgeton LandfilQAIQC Monitor: Joshua Ross 

95-100 trash/dry 117 

100-105 trash/dry 120 

105-110 trash/dry 124 

110-115 trash/dry 127 

115-120 trash/dry 129 

120-125 trash/dry 132 

125-130 trash/dry 132 

130-135 trash/dry 135 

135-140 trash/dry 135 

140-145 trash/dry 138 

145-150 trash/dry 138 



Record of Gas Well Installation 
Jo~. Number: 01:i~-i31- l_'t- Job Nome: ;).c,,'1 ~-cs c>ysleID W.eJI Number: 7:d (l. 
Drilling Contractor: A.c:,C,,L Observed By: -~-'.""=""'1w,.~-"K~·O£,.,,i; _____ _ 
Started Install.: 9-1- 0 '1 Completed lnstall.:. __ 9~·-"l~--o~'l~-----
Time: t..·oo"'" Time: 1.1:,3ope:, 

Top of Flange Elevation: 
Ground Surface Elevation: !.l'b"3, 1 Location: N iD67t?1-q Ec;rl'., /c'f,7 

Actual 

y 
(All Depth Below Ground 

0 

;), 

Lf 

/Io 

) 'o 

:J.o 

l t./ i 
lf,o 

Depth 

FT 
Surface) Materials 

FT Intermediate or Final Cover: 
Material: 

FT Top Seal: 
Material: 

FT 
Quntity: 
Hydrated: 

Backfill: 
Material: 

FT Bottom Seal: 
Material: 
Quntity: 

FT Hydrated: 

FT 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

FT 
FT q 36" ~ Screen: 

Material: 
BOREHOLE Quantity: 

Diameter: 
Plug: 

Weaver Boos Consultants 

GcAA 11. \c.;C be"b,f\ ·, t:e.c 
IJ.. bsJ' 

Gm,o u. (e£ h::f\h\ '. tt 
I "J... °'J s 

, •I . ! 
to 3' gesvecl 

c.~vc.. 
AY Fee:t 

·" 
C..1/1/ (. 

,~1 
b\1'-

fu :·" c.c..p 



Aquaterra Drilling Log 
HOLE NO. SHEET1 01' SHEETS 

~(:"C<) - 11 R. 
-JPROJECT NAME DRILLING suacoNTRACTOR 

/ ~<"~ 4~ \,,,, L, .... L(:.; 1\ . (,.,. , Sy, k, .. "T,.,.J4\\i.. \ ;·u ,.._ AG. c...- ' 
1ec:r NUMBER NAME Of DRILLEri(S/ 

eJ.,e3vioi J..o h~ '.', .J- c, ~ \c "1. 
rOCATION MANUFACTURER'S DE610NAT!ON OF PRILL 

'13r-7 A~t...\-o"- .. ['1\,0 't\\f,tT I (.<,iy..,--p', \\"'-""' 

HOLE LOCATION - SIZES ANO T'il'e6 OF PRILUNG ,'(, I ...,. Lh. bci r<..h.ca 1 . ..r.... 

C-,Ew - 11 AND SAMPLING EQLllPMENT 

SURFACE ELEVATION 

-
OVEReURDEN TH!CKNES5 ORILUNG srT DATE 

DRILLING ENO l\ \ f, \ I) ':, - JI 1·2 It>• 
DEPTH DRILLED IUTO ROCK DEPTH GRvUNCWA I taR i:NCOUN1£RED - --
TOTAf. OEPTH OF HOLE OEl'TH TO WA1'ER ANO El.Af>SEP 11M.E. AFTER DRILLING COMPLETEP 

! L\,o J;'.<,<X -
GEOTECHNJCA.L SAMPLES (TOT Al) DIS1'URBED 

I 
UNDISTURBED TOTAL NUMBER Of CORE BOXES -- - - -

SAMPLES FOR CHEMICAL ANALYSIS (Sf>a:tl'Y} (SPECIFY) (SPEC!FYJ (SPECIFY) (SPECIFY} TOTA1..CORE. 

(TOiAL) R!;;COVERY 

- - - -~ - ...__ 
OlSPosmoN Of HOLE BAC::KFU,l.£0 MONJTOR!NG Wl&.l O'THe.R (SFEJCfY) S1GNATU!'U:J*IN,f'ECTOR --v 

..... - - J( «IL ;//7 -11 
.. -

OEl'TH DESCRIPTION OF MATERIALS 
FIELD SCREf:NlNG GEOTECH SAMPLE AIIALYTICAL TIME REMARKS 

RESLJt,.TS RESULTS SAMPLE NO. 

/ / , r / / ( / r I \ '513 -
"15'.nc\..•'.> --

~~'I::-- .,,..L c.c >,J-C.,,--- s,·, l -- 1 i• r-- ----- ----.C,--v - 1 "1' i; ---- -- 7'~1<--

3°'"-: 1 'o ''( 
-- I '3 (ill -- ---

0 -
l C\' ( ·-. ----- - •. 

---,,o-
1 ~·( ,· -

---- ~e\u~.._, --- 't \' f 
r .. -
v PROJECT NAME HOLE NO. 

AQUA TERRA (,f vJ - ti 
EN',lll'U)Nf,IENTAL.50LUTlOlis, INC. 

.J 



" " 
De:SCR!f'TION OF MATERIALS 

"' ----- --
--

10-: 
---- ---tl)-= 
-----

---- ---

-
: i~~v~" 

1" -\ _,__ - -
--------

\?--~ 
-i rQ~,._ 
---

\7~ 
----- ---

1>\D -

: f ;it,. ..,\ 
-
-----

I -
PROJECT NAME 

AQUA TERRA 
ENV!fl:CNMll'HT/tLSOLlJ'l'ION5, INC, 

Aquaterra Drilling Log 

FIELD SCRE£N!NG GEOTECH SAMPLE 
,., u 

ANALYTICAL TIME 
R£SL!LTS RES1.Jl1S SAMPLE NO, 

"1 ').: ( 

HOLE NO. 

1'' 

Rl:MARKS 

£,.J ,·~ dr:\l,,J •-
8Jt-W.~·1, •,,J /le fc-ct 

- - -
Q_-t....S"'I""'-'- d.f"".\\:n....') o"' 

1r\1,\•"3 

~"' A-,.\, u),..,,' 
c_..,,,_~}'i.l "..~ Mv\.c..r(~\ ! 

c: ..... ~t,1"-..\·i I"~ ~ 

G-t.. \,J - t\ 



Well Form 

PROJECT NAME 

PROJEC'!'i'I 

DRILLING 
GW 71 WELL NUMBER OR NAME 

Bridgeton 

1.Q3.011 

140' LINEAR FEET OF DRILLING 

140' LINEAR FEET OF COMPLETION 

O LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING LOG 

Calibration date 08/13/03 

11me OXYGEN H2S LEL I CO- Date 
07:00 20.9 00 O GW71 

06:00 " OD 0 " 
09:00 " 00 0 " 
10:00 20.9 00 0 GW72 

11:00 20.9 00 0 " 
12:00 " OD 0 " 
01:00 " 00 0 " 
02:00 " 00 0 " 
03:00 " 00 0 " 
04:00 " DD 0 .. 
05:00 " 00 0 .. 
06:00 

Notes 

CLIENT REPRESENTATIVE DATE 

NAME & TITLE 

Top of ground elv. 
Backfill Material 
Bentonlle plug 
Length of Soll<! 

Backfill Material 
Bentonlte plug 
Isolation Layer 

Length of Gravel 

Pack 
Length of Pert. 

Pipe 

Style of Pipe 

Bottom of bore 
Boring diameter 

D-lh 

0-10 

10·20 

20-30 
30-40 

40-50 

50-60 

50-70 

70-80 

80·90 
90-100 

100-110 
110-120 

12[).130 

13D-140 

140-150 

DATE: __ -'08/"'"'1"'3122=0cc3_ 

Well As build 

t ....__ pvc sllp cap 

3' 
TOP 

3' 
. 

O' 

2' 5' 

30' 

17' 
2' 22' 

1' 24' 
25' 

"---
115' .· .. · 0 o· - . 

0 0 
110 .. 0 0 . 

0 0 · ... 

. 'o o' .. 

SCDSOPVC ·. 0 0 .· 

.. ·· £...£ 
140' 

• .. · ·. 140' .·· 
31;' .· . ·. · .... ......... • . 140' 

Well Borinl! Lo .. 

Degree of Degree of 

COmnoSltlon Camn. Moisture Temp 
cover 1reswas. slioht drv 

" slioht drv 74 

" slinht dry 

" slioht dry 79 

" slloht drv 
" •l"hl drv 81 

" elloht drv 

" slfnht drv 84 

" moderate drv 
I " moderate drv 92 . moderate drv 

" moderate dry 104 

" moderate drv 

" moderate dn, TD 140' 

John Stanley OB/1312003 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 -~~-----~~---~-
Project Location: Bridgeton Landfill QAI QC Monitor: Joshua Ross 

Well No.: 72R Elevation: Ground 551.8 

Exact Location (Coordinates): N:1067284.7 E:515878.9 

Date Started: 91412009 Date Completed: 9/4/2009 ----------~ ---------------~ 
Boring Size: 36 inch Total Depth: 150 

-~---~~~~~-~~~-

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 -------
Comments: 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 96 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 99 

25-30 trash/dry 100 

30-35 trash/dry 103 

35-40 trash/dry 103 

40-45 trash/dry 104 

45-50 trash/dry 109 

50-55 trash/dry 108 

55-60 trash/dry 111 

60-65 trash/dry 111 

65-70 trash/dry 114 

70-75 trash/dry 114 

75-80 trash/dry 114 

80-85 trash/dry 119 

85-90 trash/dry 119 

90-95 trash/dry 122 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 124 

100-105 trash/dry 127 
105-110 trash/dry 128 
110-115 trash/dry 127 
115-120 trash/dry 132 
120-125 trash/dry 133 
125-130 trash/dry 136 
130-135 trash/dry 136 
135-140 trash/dry 137 
140-145 trash/dry 137 
145-150 trash/dry 140 



Record of Gas Well Installation 
Jo~. Number: 01~0-ial- t_'t- Job Name: ;).c,,,9 ~-.s ,system Well Nuryiber: 
Ori I I 1n g Contra ct or: A. E, i;,. L Ob served By: -~-'·""'letl.,._.,,,,,_~,.,K,,,,Df;,,h _____ _ 
Started Install.: "l·,,,/-o</ Completed lnstall.: _ __,_"l_-~ct_--=c~'t _____ _ 
Time: {o, oc,,,.,,. Time: _.::.,4:..c' 3"'9f=A:::.,_ _____ _ 

Top of 
Ground 

Flange Elevation: 
Surface Elevation: 

Actual 

y 
(All Depth Below Ground 

0 

d-. 

y 

/1::, 

lob 

s·s 1.s Location: Nl 0 b72,gtt:l E S'ts-~'nS,'t 

Depth 

FT 

Surface) Materials 

FT Intermediate or Final Cover: 
Material: 

FT Top Seal: 
Material: 
Quntity: 

FT Hydrated: 

Backfill: 
Material: 

FT Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

FT 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

FT 

I-FT q 35" 
Screen: 

Material: 
BOREHOLE Quantity: 

Diameter: 
Plug: 

Weaver Boos Consultants 

GcM 11. \p.C beryh,(\ ·, -t:t. 
lJ... bs:y 

G>r:~n ul«c: be0"t<>o. ·, b:, 
/'J._ ~;JS 

I ,I I ( 
tc, 3 5tsve-l 

c?Y<=-
,9..~ Fee~ 

'"' 
c..?1/c... 

I ;).., "\ 
bl<'-

f;,';r, c...c..p 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 73R Elevation: Ground 553. 7 

Exact Location (Coordinates): N:1066831.2 E:516116.9 

Date Started: 9/25/2009 Date Completed: 9/25/2009 
~~~~~~~~~~~~~~-

Boring Size: 36 Inch Total Depth: 150 
~~~~~~~~~~-

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 
~~~~~~ ~~~~~~~~ 

Comments: 10 feet N of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 95 
2-4 soil/dry 95 
4-6 soil/dry 95 
6-10 soil/dry 95 
10-15 trash/dry 99 

15-20 trash/dry 99 
20-25 trash/dry 101 

25-30 trash/dry 101 
30-35 trash/dry 103 
35-40 trash/dry 104 
40-45 trash/dry 106 
45-50 trash/dry 108 
50-55 trash/dry 108 
55-60 trash/dry 108 

60-65 trash/dry 108 

65-70 trash/dry 111 

70-75 trash/dry 111 

75-80 trash/dry 112 
80-85 trash/dry 112 

85-90 trash/dry 117 

90-95 trash/dry 117 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name 2009 Gas System Project Number: 0120-131-17 
~~~~~-'-~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 123 

100-105 trash/dry 123 

105-110 trash/dry 123 

110-115 trash/dry 125 

115-120 trash/dry 128 

120-125 trash/dry 128 

125-130 trash/dry 131 

130-135 trash/dry 131 

135-140 trash/dry 132 

140-145 trash/dry 137 

145-150 trash/dry 137 



Record of Gas Well Installation 
Job Number: 01:lo- i31- I 't- Job Name: ~ec,'l ~-<S a•y.stell'.\ We.II Nurpber: 
Dr i II in g Con tr a ct or : .... A'--'-'o, ac=-· ~· "'=,,,,L..._,,----- 0 b served B y: ~11;.,_ Ko.G 
Started Install.: ']-J...S-'- 0 1 Completed lnstall.:._-f9.,..-.2','· ""t,-'---'"~)"'~1 _____ _ 
Time: f-,"lCJo,M.-~ Time: ?,'. il<>tl," 

i 

Top of Flange Elevation: 
Ground Surface Elevation: 

Actual Depth 

y 
(All Depth Below Ground 

0 

} 'o 

IS-o 

FT 

FT 

FT 

FT 

FT 

FT 

FT 
FT 

Location: N leb'9'3>L"l.. E 5)(,ilb-9 

:::j 36" 1-
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gc....t\, 1 \eC be~l\hf\ ·t :t::e.,. 
IJ.. b.,J, 

G,[M '--' /-.c /xQhr, \ \:<;, 
/;,,_ &!JS 

c..j'yc.. 

'" 

c..\Vc.. 

Weaver Boos Consultants 



American 
Environmental 
Group Ltd. 

Well Log 

PROJECT NAME 

f'HO.JECT# 

BRIDGETON 

i-04-028 

DRILLING 
GW74 WELL NUMBER OR NAM~ 

i.;1.::36::_· __ UNEAR FEET OF DRILLING 

i.:1.::3:c:.6' __ LINEAR FEET OF COMPLET!ON 

O' LINEAR FEET OF A8ANOONM!;:NT 

Time in: Time out 
Weather conditions: Sunny 
Sile conditions: 

Rig hrs: 

Service: Oili OK Raidiator/ OK Grease! OK 

c.Nc,OecTecEccSc.: ____________________ -! 

1---------------------· 
'---------------------~ 

MONITORING LOG 

Time OXYGEN H2S LEL/CO 
7:00 20.9 O O 0 GEW 74 

8:00 0 0 0 
9:00 20.9 00 0 GEW82 

10:00 00 0 
11:00 00 0 
12:00 00 0 
1:00 00 0 

2:00 00 0 
3:00 00 0 
4:00 0 0 0 
5:00 0 0 0 
6:00 20.9 00 0 GEW13 

Notes 

north inn 1066973 

eastrng 515988 

CLIENT REPRESENTATIVE DATE 

NAME &TITLE 

Top of ground elv 

Backfill Maleria! 

Bentonile plug 

Length of Solid 

BackfiH Material 

Bentonite plug 

Isolation Layer 

Lenglh of Gravel 

Pack 

Length of Pert. 

Pipe 

Style of Pipe 

Bottom of bore 

8ore diameter 

Der:th 

0-10 

10-20 

20-30 

30-40 

40-50 

50..SO 

60-70 

70-80 
_80-.@Q__ ____ 
90-100 

100-110 
110-120 

120-130 

130-140 

140-150 

DATE: 

Well Asbuild 

563 

2' 
2' 

25' 

14' 

2' 

1' -
115' 

i 11' 

6"SCH80 PVC 

136' 

36" 

t 2S. 

FT 5' 

11111111111 

Well Borinl! Loi! 

Degree of 

Cornoositiof!._ Decomo. 

DIRT-MS~ UGHT 

MSW LIGHT -
MSW LIGHT 

MSW LIGHT 

MSW LIGHT 

MSW LIGHT -
MSW UGHT -
MSW LIGHT 

1
MSW ____ LIGHT 

MSW UGHT 
WOOD-DIRT ·-·-
MSW 

MSW 

MSW 

BRETT WILLIS 
AEGL S!TE SUPERVISOR 

7{1212004 

IOP 

111111111~---1 

·.· ... 
•••••• 

...... 
.. ._ __ _, 

.. _- 135' 

Degre€ of 

Moisture T e'..!:.E___ 

DRY 71 

DRY 71 

DRY 76 

DRY 79 

DRY 85 .. 
DRY 88 

DRY 88 
DRY 94 
DRY 101 

107 

113 
113 

118 

TD 136 

7/1212004 
DATE 



Aquaterra Drilling Log 
HDLENO. SHEET1 OF SHEETS 

G [<.,) • )S ;;)._ 
J~fl~TNAMC ,,... DtuLLING SUBCONTRACTOR 

· ~,,.·.~r,tl,..,.--. Lal\.\~:\\ - C,c., S,,\.e.,_ ),.A,\...tl A E C:r-
., !ECT NUMBER " NAME OF DRILLER(SI 

O;;t o'3> 100 'ii :r., '"" ::,,~.,.. \._.,, 
lOCATION fMNUFAw1URER'S OESJGNA.TION OF DRIL1 ....} 

'1\r', d <-e 1-o" tA-0 "\ 1/\ i ( Luk p;Lkr 
HOLE LOCATION LI SIZES ANO TYPES OF DRILLING -,, - ........ {... I - -(_ ~\,L 

&[w-~ t':> AND SAMPUNG fQiJ!PMENT 

SURFACE ELEVATION 

" 
OVER6UROC.N TH!CKN=BS 

DRILLI~ T7 4T\ 0 ::, 
DRILLING ENO OAT€ 

1 

\ -, Z\lb o't, 
DEPTH CRILLED INTO ROCK DEPTH GROUNOWA I c:r, ENCOUtm'REtl -· -
TOTAL DEPTH OF HOL£ 

S::2.e.-1-
01:Pn-1 TO WATER ANO ELAPSED l'IME AFTER ORIWNG COMPLETED 

I i,/o ~ 

GEOTECHNICAL SAMPl..ES (TOTA!..} DISTURBED 

I 
UND...,.,UtwEµ TOTAL NUMBER OF CORE BDXES - ' ' -

SAMPLES FOR CHEMICAL ANALYSIS (SPECIFY) (SPECIFY) (SPECIFY) {SPECIFY) (SPECIFY) TOTAL CORE 
(TOTAL) - -- RECOVER~ . 

" ~ - -
DISPOSITION OF nuLE BAOKFJLLED MONrTORlNG WEU OTHER {.SPElCFY) "'""'~z;·=;< / / -

' - - --
./jr'-" v-

FIELD SCREENING GEOTECH SAMPLE ANA!..YTICAL TIME ' REMARKS 
bEPTH DESCRIPTION Of MATERIIILS 

RESULTS F?ESULTS SAMPLE NO. - ~ 

- 1
1 tt t t;lC 

- •+ -- Re\sJSI!., Covv s;,-,l \ ----_,-
I -

f;-,,<'. o.Jd',;11:';,;\ '" ,;iJ,yf,:i. -
fS"i? -- - ·- - - ~ /.... I [-e<+_ 

- ,._ - - " - - - - - - - .. 
- 1Jo ~<JJ""'- dd/1"\ v ~ -- 8·) •s\03 -

<,- fl~ \ot <-" ----- ----o------ ---.i-= . - () [IV 

-- Re,~'b -- - ,, 
--

/~ 

' ------- qoo -,. , -
- PROJECT NAME HOLE NO. 

AQUA TERRA (?; /2:W' 7 5 ENVIRONMla:ITTJ\LliDl.UTIDN$, INC. 



PROJECT NAME 

63r';'&, J ,, 1 ·· J t:ll ,. 
DESCRIPTION" Of MATERIALS 

--
--- --
--

1~ 
-
---
-
-
-

-
1)­, -

-
--
----

t--
-
---
---
-

·ntl-
-
---- . 
---

l\.tl- ~ 

--
-
-- -
---

\19-:: 
.. 
--- ----

11P-:: 
-
--- -
---

' ~o -
---
----

I -
AQUA TERRA 

ENVIRONMIW'rALSOtilTIDl-l!'i, INC. 

PROJECT NAME 

Aquaterra Drilling Log 

u 
FIELD SCRl:ENING GEO'TECH SAMPLE ANAiYTlCAt. 

RESULTS Rl:SULTS SAMl'LI; No, 

\ l ;i_• \-

HOL.ENO. 

TIME 

HOLE NO. ISHeET_.., OF "\ 

G-f\.:> - ts '"""" . I 

REMARKS 

i<:e.1 t1.,._.(. drtcll\.'a-
.,,_ lfl 11,,\0?, 

N, A,\,..,1,,, c..1.<,~..1,.d 
('!\,..\,,;;=\; E.M,>ooW<<l 



American 
Enviromnental 

-....._- Group Ltd. 
Well Form 

PROJECT NMom 

PROJECT# 

DRILLING 
GW 75 WELL NUMBER OR NAME 

Bridgeton 

1--03-011 

140' LINEAR FEET OF DRILLING 

140 LINEAR FEET OF COMPLETION 

O LINEAR FEET OF ABANDONMENT 

NOTES: 

MONITORING LOG 

callbration date 08/16/03 

Time OXYGEN H2$ LEL I CO- Date 

07;00 20.9 00 O GW75 

05:00 " 00 0 " 
09:00 " 00 0 .. 
10:00 " 00 0 . 
11:00 20.9 00 0 GW66 

12:00 " 00 0 " 
01:00 " 00 0 " 
02:00 " 00 0 " 
03:00 " 00 0 " 
04:00 " 00 0 " 
05:00 
06:00 

Notes 

CLIENT REPRESENTATIVE DATE 

NAME&TITLE 

Top of ground elv. 
Backfill Material 
Bentonlte plug 
Length of Solid 

Backfill Material 
Bentonite plug 
Isolation Layer 

Length of Gravel 
Poci< 

Length of Perl. 

Pipe 

style of Pipe 

Bottom of bore 
Boring diameter 

De""' 
0-10 
10-20 
20-30 
30-40 

40-50 
5D-60 
60-70 
70-llfl 
S0-90 
90-100 
100-110 
110-120 
120-130 

13D-140 

140-150 

DATE: _.,.......:O:::Bl:..c161:::.0:.:3:....... 

WellAsbuild 

t - pvc slip cap 

3' 
TOP 

3' O' 

2' 5' 

30' 
17' 
2' 22' 

1' 24' . 25' ·- . 

115' .. 0 0 . 
0 0 . 

110 · .. . · ... · 0 0 . 
. ... 0 0 

0 0 

SCDBO PVC .· 0 0 
0 0. 

140' · .• 140' 

36" 
.. 

. ·. : · 140' 

Well Borin&r Lo!! 

Degree of Degree of 

eom--slUon Como. Moisture Tem• 
cover ires was. slioht dN 

.. slight dry 76 

.. slioht dry .. s!laht dry 77 

" slioht dry .. sHahl drv 88 
" s\iahl dn, 

" s\inht drv 92 
.. moderate dn, 

steel I .. moderate drv 94 

concrete .. moderate dro 
.. moderate dry 110 

" moderate ""' 
.. moderate drv TO 140' 

John Stanley 08/16/03 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 76R Elevation: Ground 545.0 

Exact Location (Coordinates): N:1067148.3 E:515728.0 

Date Started: 9/3/2009 Date Completed: 9/3/2009 

Boring Size: 36inch Total Depth: 139 

Length of Perforated Pipe: 118 Length of Solid Pipe: 20 

Comments: 15 feet of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 96 

15-20 trash/dry 97 

20-25 trash/dry 97 

25-30 trash/dry 101 

30-35 trash/dry 104 

35-40 trash/dry 106 

40-45 trash/dry 106 

45-50 trash/dry 106 

50-55 trash/dry 106 

55-60 trash/dry 110 

60-65 trash/dry 112 

65-70 trash/dry 115 

70-75 trash/dry 115 

75-80 trash/dry 115 

80-85 trash/dry 118 

85-90 trash/dry 121 

90-95 trash/dry 121 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 121 

100-105 trash/dry 125 
105-110 trash/damp 125 
110-115 trash/damp 128 
115-120 trash/dry 131 
120-125 trash/moist 134 
125-130 trash/moist 134 
130-135 sludge/wet 137 
135-140 sludge/wet 138 
140-145 

145-150 



Record of Gas Well Installation 
Job Number: 01.:i.ti- ial- I 't- Job Name: d-,o:,', ~"',:; &ystem w_e.11 Nuryiber: _7~6~fZ~­
D ri 11 in g Contra ct or: . ..,Acu.,, 1:'."-'''->G,,.,_, ,.,L_____ 0 b served By: -~-'."""'""1...,,,,,__""--"l{"''~:.;;·~-----
St a rt ed Install.: 'l · ?·• 1 Completed lnstall.: _ __,'tc...--==-J>--"""'-"--'! ____ _ 
Time: l>'.0o 0

,"'- Time: _ __,s=:=~f"-°'"------
Top of Flange Elevation: 
Ground Surface Elevation : ___ 5_'-1..:... "'s....:·_:,o'---- Location: N (o{,7 /'l'tlJ E 5iS778. 0 

Actual Depth 

FT 

(All Depth Below Ground 

0 

FT 

y FT 

FT 

FT 
l 3 9 FT ~ 36" f-

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GcM, 1 \eC he1\:ho ·, t;e... 
IJ.. Ps3s 

G,,M v.f .. c lx0M'.\:<;. 
,..,,_ b-<J$ 

c..\Jy'c_ 

Weaver Boos Consultants 



American 
~nvironn1ental 
C,roup Ltd. 

Well Log 

PltO.rnC'r NAME 

PltO,mCT# 

BRIDGETON 

1-04-021) -----
DRILLING 

GEW77 WELL NUMBER OR NAME 

122' LINEAR FEET OF DRILLING 

122' LINEAR FEET OF COMPLETION 

O' LINEAR FEET OF ABANDONMENT 

Time in: Time out: 

Weather conditions; Sunny 
Site conditions: 

Rig hrs; 

Service: Oil/OK Raidiator/ OK Grease/ OK 

NOTES: 

northino 1066599 

eastlrio 516000 

MONITORING LOG 

--
Time OXYGEN H2S LEl /CO 

7:00 20.9 0 0 0 6-02-04 . 
8:00 0 0 0 

9:00 00 0 --·--· 
10:00 " 0 0 0 -"--·--" 
11:00 . 0 0 0 
12:00 " 0 0 0 6-01-04 

1:00 00 0 ----
2:00 00 0 
3:00 00 0 
4:00 00 0 
5:00 0 0 0 
6:00 .. 0 0 0 

Notes 

CLIENT REPRESENTATIVE DATE 

NAME &TITLE 

Top of ground elv, 

Backfill Material 

8entonite plug 

Length of Solid 

Backfill Material 

Bentoniie plug 

Isolation Layer 

Leng!.h of Gravel 

Pack 

Length of Perl. 

Pipe 

Style of Pipe 

Bottom of bore 
Bore diameter 

Deoth . 
0-10 

10-20 

20-30 

30-40 ---·-· 
40-50 

50-60 
60-70 

70-80 

80-90 

90-100 
100-110 

110-120 

'120-130 

130-140 

140-150 

DATE: ____ 61_1_12_0_0•_ 

Well Asbuild 

t ~ 
FT 5• 

552 • TOP 
+ 

1' illllllllll II II~ 
2' 
25· 

2· .. 
1· ....... -. 
102' 0 0 -----

0 0 .. _-··-
100' 0 0 ·.·.·. 

0 0 ·._ 

0 0 

8"SCH80 PVC . 0 0 
_. 

•••••••• 

0 o• i> -122' - .. -.: 36" 121' 

Well Boring Log 

Degree of Degree of 

Comoos\t\on OecorntL Moisture Temri 

DIRT-MS\f\ LIGHT DRY 63 

MSW LIGHT DRY 63 -·-
MSW LIGHT DRY 71 

MSW LIGHT DRY 72 

MSW LIGHT DRY 74 

MSW l;l~t!T DRY 76 -
MSW LIGHT DRY -·~ 
MSW LIGHT DRY 82 
MSW-WOOD LIGHT ORY BB 
MSW UGHT DRY 97 

MSW UGHT DRY 105 

MSW-STEEL UGHT DRY 109 

STEEL L1GHT DRY TD 122' 

BRETT WILLIS 61112004 
AEGL SITE SUPERVISOR DATE 



Gas Extraction Well Drilling Summary 

roject Name: 2009 Gas System 

Project Location: Bridgeton Landfill 

Well No.: 78R 

Exact Location (Coordinates): N:1066840.7 

Weaver Boos Consultants 

Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~ 

QA/QC Monitor: Joshua Ross 

Elevation: Ground 

E:515908.1 

555.7 

Date Started: 9/8/2009 Date Completed: 9/8/2009 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

Boring Size: 36 inch Total Depth: 150 feet 
~~~~~~~~~~~~~~~~ 

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 
~~~~~~~~~~~~-

Comments: 15 sw of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 94 

6-10 soil/dry 94 

10-15 trash/dry 97 

15-20 trash/dry 97 

20-25 trash/dry 98 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 99 

40-45 trash/dry 100 

45-50 trash/dry 100 

50-55 trash/dry 100 

55-60 trash/dry 101 

60-65 trash/dry 106 

65-70 trash/dry 106 

70-75 trash/dry 111 

75-80 trash/dry 112 

80-85 trash/dry 112 

85-90 trash/dry 112 

90-95 trash/dry 113 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 113 

100-105 trash/dry 118 

105-110 trash/dry 121 

110-115 trash/dry 131 

115-120 trash/dry 131 

120-125 trash/dry 131 

125-130 trash/dry 134 

130-135 trash/dry 135 

135-140 trash/dry 135 

140-145 trash/dry 139 

145-150 trash/dry 143 



Record of Gas W II Installation 
Jo~. Number: 01.:i.ti- i,31- I_?- Job Name: ;,).,ex,'\ -a-.s csy.s:1:em W.eJI Nurpber: 9::Z (Z 
Drilling Contractor: A, E, i;,, L Observed By: ~lH- Ko< 
Started Install.: ci-1· 0 'l Completed lnstall.:_"l..:......-1<"---·o=-·_,_? _____ _ 
Time: t-,00,, .. , Time: _2_6-'-":-:>-"!-02.,. ~-------

Top of Flange Elevation: -----·-·--c----
Ground Surface Elevation: s·c;s J Location: N \o(,bij\fo. 1 E StSl)oS, I 

Actual Depth 

L/ FT 

(All Depth Below Ground Surface) 

O FT 

FT 

FT 

/lo FT 

} f5 FT 
;;)__o FT 

I If- "I FT 
J,5'"() FT q 36" ~ 

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: d,y 6(,)\ p,1-,+-,,r:,a / 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity. 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity. 
Diameter: 
Plug: 

Gcrv\11, \eC be~l\ho ·, :t:t.­
lJ.. b,ys 

G,[.,n u l"c hel\'t<>1' ', \-e, 
I~ b,,,Js 

I ,1 , 1 
ft, 3 ~ f'<o,.,, I 

c. !''.{ (_ 
d--~ Fee.:i_ 

. " 

c:J)ic_ 
pj 
(:,10-,,. . " c.o..p 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 79R Elevation: Ground 555. 7 

Exact Location (Coordinates): N:1066972.2 E:515771.8 

Date Started: 9/2/2009 Date Completed: 9/2/2009 
~~~~~~~~~~~~~~- -~~~~~~~~~~~ 

Boring Size: 36 inch Total Depth: 150 

Length of Perforated Pipe: 129 Length of Solid Pipe: 20 

Comments: 0 feet south of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 96 

2-4 soil/dry 96 

4-6 soil/dry 96 

6-10 soil/dry 96 

10-15 trash/dry 99 

15-20 trash/dry 99 

20-25 trash/dry 103 

25-30 trash/dry 103 

30-35 trash/dry 106 

35-40 trash/dry 106 

40-45 trash/dry 108 

45-50 trash/dry 109 

50-55 trash/dry 111 

55-60 trash/dry 111 

60-65 trash/dry 111 

65-70 trash/dry 115 

70-75 trash/dry 115 

75-80 trash/dry 117 

80-85 trash/dry 121 

85-90 trash/dry 123 

90-95 trash/dry 126 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 126 

100-105 trash/dry 130 

105-110 trash/dry 130 

110-115 trash/dry 135 

115-120 trash/dry 135 

120-125 trash/dry 137 

125-130 trash/dry 137 

130-135 trash/dry 137 

135-140 trash/dry 137 

140-145 trash/dry 139 

145-150 trash/dry 141 



Record of Gas Well Installation 
Jop. Number: 01:io- t31- I 'r: Job Name: ~c,:,"t '3"',s csy.s±em Well Nu~ber: 
Drilling Contractor: A,e.. l:>,L Observed By:~_:__ .SOS"""'c:'~1Mc~_...,_<l'qt_=,; _____ _ 
Started Install.: ')-2.-o4 Completed lnstall.:.~9"'·-,,2c=·-·_0 ~-------

Time: t;,·,t:::o,.,..,._ Time: -~'f-'.~~-"'"f""<""~· _____ _ 

Top of Flange Elevation: 
Ground Surface Elevation: 

Actual Depth 

y FT 
(All Depth Below Ground Surface) 

0 FT 

,;)._ FT 

L/ FT 

FT 

FT 
FT 

'7 FT 
tJo FT 

Location: N to<,{,972.:t.E 5'1.r·,--,,,S 

q 36" ~ 
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gn:tJ\11,.\0,C bel\b;.n ·, t:e.. 
lJ... b,y: 

G>rMuk krn,,c,'.h; 
/;)__ f),cJli 

C.f'Vc.. 

I\ 

c..\:Vc.. 
I ;2_ 'l 

Weaver Boos Consultants 



Aquaterra Drilling Log 
P~OJEq ~Ml;, , \ DR!WNG SUBCONTRACl'OR 

0 vv <\( lisfl:lf,t n,Aw lr,,"11J C-i ) l {Jc:: 6 
c re nr 

HOLE LOCAT/0~ S1Z£;SANOTYPESOF R:JUJNG 
(.,::, E ll\/ ANO SAMPLING l:OIJ!PMENT 
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ENVIRONMENTAL SOLUTIONS, INC, 
6980 West 153rd Street 

Overland Park, Kansas 66223 

PROJ£CT NUMB£R; --'==-'-------

GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJ£CT NAM£: 2005 Bridgeton Gas System CQA 

GAS WELL NO.; -·--"=.ccC---'""--"-------- W£LL l.OCATION: ------------

COMMENTS; 

WELL HEAD ASSEMBLY/ 

MOUNDED TOPSOIL~ 

I 

--2, ft 
./ 

\ fl 
ft 

~-, 
'j fl 

FLEXIBLE HOSE 

....;---- SOIL BACKFILL 

-~- HYDRATED BENTONITE SEAL 

--- SOIL BACKFILL 

SOLID PVC 

------ HYDRATED BENTONITE SEAL 

- ISOLATION SOIL LAYER 

1 1 /2' TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

~- 6" SLOTTED PVC 
WELL SCREEN 

\ ft 
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GAS WELL 
CONSTRUCTION 

DIAGRAM 
PROJECT NUMBER: --'-==-'-----------­
GAS WELL NO.:--'"=-'---"-·--------

PROJECT NAME: 2005 Bridgeton Gos System CQA 

WELL LOCATION: ---

COMMENTS: 

MOUNDED TOPSOIL 

-1- ·t.. ft 

?; ft 

l 
ft 

\ O '5 ft 

I 
J_ ___ _ 

COMPLETION DATE: --'.L~"'-·----------· 
INSPECTOR: -~~:c..J.!,ie,i;,,.c.,;.~~ .. ---·-----

,-FLEXIBLE HOSE 

-!---· SOIL BACKFILt 

HYDRATED BENTONITE SEAL 

-·---- SOil BACKFILL 

SOLID PVC 

·-- HYDRATED BENTONffE SEAL 
,------ ISOLATION SOIL LAYER 

1 1 /2' TO 3" DIA. WASHED NON-CALCAREOUS GRAVEL 

6" SLOTTED PVC 
WELL SCREEN 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 82R Elevation: Ground 541.4 

Exact Location (Coordinates): N:1066998.5 E:515634.0 

Date Started: 8/26/2009 Date Completed: 8/26/2009 
~~~~~~~~~~~ 

Boring Size: 36 inch Total Depth: 131 feet 

Length of Perforated Pipe: 11 O Length of Solid Pipe: 20 

Comments: 1 O feet east of existing 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 90 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 95 

10-15 trash/dry 96 

15-20 trash/dry 95 

20-25 trash/dry 97 

25-30 trash/dry 98 

30-35 trash/dry 99 

35-40 trash/dry 104 

40-45 trash/dry 108 

45-50 trash/dry 108 

50-55 trash/dry 108 

55-60 trash/dry 108 

60-65 trash/dry 111 

65-70 trash/dry 112 

70-75 trash/dry 112 

75-80 trash/dry 112 

80-85 trash/dry 115 

85-90 trash/dry 116 

90-95 trash/dry 115 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

Project Name: 2009 Gas System Project Number: 0120-131-17 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

95-100 trash/dry 115 

100-105 trash/dry 117 

105-110 trash/dry 118 

110-115 trash/dry 119 

115-120 trash/dry 120 

120-125 trash/damp 120 

125-130 trash/damp 120 

130-135 trash/dry 122 

135-140 

140-145 

145-150 



Record of Gas Well Installation 
Job Number: oi;,C>-.31- I '1- Job Name: ;).c,:,', ~"ill ,'iyd:em ~II Nurpber: 
Drill'1ng Contractor: A,E'.,(;.,L Observed By: __:__1!¢< Kro 
St a rt ed In st a 11. :'S'. , :l.(;, -0 'I Com p I et e d l n st a 11. ::-::-;2':.f'.:--'.::co:'1:_~===-=--=--=--=--=--=-= 
Time: 'B':oc""' Time: ~3~;.,,_(:,.c,fr"'"~------

Top of Flange Elevation: 
Ground Surface Elevation: 

Actual Depth 

Y FT 
(All Depth Below Ground Surface) 

O FT 

FT 

y FT 

FT 

I '3 FT 
.2.o FT 

FT 
FT q 36" f-

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Qun\ity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

GQ=:J\ 1 J. \a.f hel\ho ·, t:e... 
IJ... k,;ys 

G,""" u / .. c l:¥:1\b,r, '. \:<c. 
l"J... °'J s 

c:. \Ve._ 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary 

oject Name: 2009 Gas System 

Project Location: Bridgeton Landfill 

Well No.: 83 

Exact Location (Coordinates): N:1067246.0 

Date Started: 9/1512009 

Boring Size: 36inch 

Length of Perforated Pipe: 39 

Comments: 50 feet east of existing well 

Depth Material Drilled 

0-2 soil/dry 

2-4 soil/dry 

4-6 soil/dry 

6-10 soil/dry 

10-15 trash/dry 

15-20 trash/dry 

20-25 trash/dry 

25-30 trash/dry 

30-35 trash/dry 

35-40 trash/dry 

40-45 trash/dry 

45-50 trash/dry 

50-55 trash/dry 

55-60 trash/dry 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 

Weaver Boos Consultants 

Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

QA/QC Monitor: Joshua Ross 

Elevation: Ground 

E:516252.0 

Date Completed: 9/15/2009 

Total Depth: 60 

Length of Solid Pipe: 

Temp. 

91 

91 

93 

93 

96 

96 

99 

98 

103 

104 

104 

107 

109 

113 

560.8 

20 

Comment 



Record of Gas Well Installation 
Jo~. Number: Of.).o-t3l- 1.9- Job Name: .)_oc,', ~;s &y.stem ~ell Nuryiber: 
Dr1I I 1ng Con tractor: A, e:, i;,, L Observed By: ---,·~1..,.,.,,_=-,~R"",0-"'s _____ _ 
Started Install.: 1-Jt,- oc; Completed lnstall.:___,~·'=~-=-':1.+------
Time: P=f"' Time: -~).__.:_,,,oce"';:cfL"':.___ _____ _ 

Top of Flange Elevation: 
Ground Surface Elevation: 

Actual Depth 

y FT 
(All Depth Below Ground 

0 

d-.. FT 

y FT 

FT 

) 'i5 FT 
.:Zo FT 

FT 
FT 

Location: N l61;, 12Y(;,o E St t,-zsz. o 

q 36" f-
BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gc<M I J. \etf hel\h,t\ ·, t:-e,. 
IJ-. b.3, 

G>r'°" id k beohc, '. \::€ 
/'J,.. 0,..JS 

c..i:Vc... 

Weaver Boos Consultants 



Gas Extraction Well Drilling Summary Weaver Boos Consultants 

roject Name: 2009 Gas System Project Number: 0120-131-17 
~~~~~-=-~~~~~~~~~~~ ~~~~~~~~~~~~~~-

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 
~~~~~~~~~~~~~~-

Well No.: 84 Elevation: Ground 532.8 
~~~~~~~~~~~~~~-

Exact Location (Coordinates): N:1067402.1 E:516212. 8 

Date Started: 9/16/2009 Date Completed: 9/16/2009 
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~-

Boring Size: 36inch Total Depth: 60 

Length of Perforated Pipe: 39 Length of Solid Pipe: 20 
~~~~~~~~~~-

Comments: 50 feet north of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 93 

2-4 soil/dry 93 

4-6 soil/dry 93 

6-10 soil/dry 93 

10-15 trash/dry 95 

15-20 trash/dry 97 

20-25 trash/dry 97 

25-30 trash/dry 99 

30-35 trash/dry 99 

35-40 trash/dry 99 

40-45 trash/dry 104 

45-50 trash/dry 107 

50-55 trash/dry 110 

55-60 trash/dry 110 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well Installation 
Jo~. Number: ol.:tD- tal- l_'t- Job Name: d--oc,'l ~-<,s 12ysiem ~ell Nu~ber:_i_'± 
Drilling Contractor: A,E,\o,L Observed By: __ ...,·'ll. '1"'!1""-~JJ-*1<JL"'f _____ _ 
Started Install.: 9-11:-o"J Completed lnstall.:._~-/"'6'--""'o.,__ ____ _ 
Time: Gx,o·, Time: -~9"-:c,,,o""~"''';;;,"'-------
Top of Flange Elevation: 
Ground Surface Elevation: 

Actual Depth 

(All Depth Below Ground 

0 

/lo FT 

I 'f5 FT 
::Zo FT 

FT 
FT 

Location: N lo{,,l..(cz..1 E S'1"·z12 .. g 

q 
36" f-

BOREHOLE 

Materials 

Intermediate or Final Cover: 
Material: 

Top Seal: 
Material: 
Quntity: 
Hydrated: 

Backfill: 
Material: 

Bottom Seal: 
Material: 
Quntity: 
Hydrated: 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

Screen: 
Material: 
Quantity: 
Diameter: 
Plug: 

Gcr.J\, J. \ci:C be":ho ·, t::e.. 
lJ.. b,JS: 

G,c~~ 1.,d....- h-en+,,<, \-€, 

I ;i._ h-t~ Ii 

I ,1 I I 
+ti 3 31sve-l 

C..t{L 
;)..~ Fe.e.'\-

'" 
c\Vc.. 

)j_ 
b\r-

fu :·,.., C:..C,p 
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Gas Extraction Well Drilling Summary Weaver Boos Consultants 

oject Name 2009 Gas System Project Number: 0120-131-17 
~~~~~~~~~~~~~ 

Project Location: Bridgeton Landfill QA/QC Monitor: Joshua Ross 

Well No.: 85 Elevation: Ground 549.3 

Exact Location (Coordinates): N:1067250.3 E:516088.8 

Date Started: 8/15/2009 Date Completed: 8/15/2009 
~~~~~~~~~~~~~ 

Boring Size: 36 inch Total Depth: 60 
~~~~~~~~~~~~~ 

Length of Perforated Pipe: 39 Length of Solid Pipe: 20 

Comments: 50 fool east of existing well 

Depth Material Drilled Temp. Comment 

0-2 soil/dry 94 

2-4 soil/dry 94 

4-6 soil/dry 96 

6-10 soil/dry 96 

10-15 trash/dry 99 

15-20 trash/dry 101 

20-25 trash/dry 104 

25-30 trash/dry 104 

30-35 trash/dry 105 

35-40 trash/dry 107 

40-45 trash/dry 109 

45-50 trash/dry 109 

50-55 trash/dry 114 

55-60 trash/dry 116 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 



Record of Gas Well In stal!ation 
Jop. Number: 01~0-(31- l_'f.. Job Name: ;;Lo.,,', ~:<§ ,system w_eir Number:_&, 
Drilling Co.11-tractor: A, i::. G, L Observed By: _§g,),'M- K~ 
Started Install.: 9-is·-o'{ Completed lnstall.:.==::~9-~;;;s;·-:0:1~========== 
Time: /o,3o-,,, Time: ---'l_,,,),..,_;_,_3--"cfl>'-"""'-------

Top of Flange Elevation: 
Ground Surface Elevation: 

Actual 

y 
(All Depth Below Ground 

0 

d,. 

'-I 

/£:, 

) 15 
::2_o 

.. 5"19,1 Location: N lob7zso:s E S"tf,<c,8'2.\3 

Depth 

FT 
Surface) Materials 

FT Intermediate or Final Cover: 
Material: 

FT Top Seal: 
Material: 

FT 
Quntity: 
Hydrated: 

Backfill: 
Material: 

FT Bottom Seal: 
Material: 
Quntity: 

FT Hydrated: 

FT 

Filter Pack: 
Material: 

Riser: 
Material: 
Quantity: 
Diameter: 

FT 
FT q 

36" [- Screen: 
Material: 

BOREHOLE Quantity: 
Diameter: 
Plug: 

Weaver Boos Consultants 

(;,QY),,, ,~c he,,,,fs.o ·, t:e.. 
lJ.. b,Js 

'2r-~o u/«c ~i,k '. I:~, 
J;,_ h,,~- ~ 

I ,1 11 
to 3 3""ve, I 

C.~'{c_ 

d-~ F-e.e.'t 
. " 

c..vl/c.. 
?'t 
b'·" 

fu :·" u.p 



LANDFILL GAS COLLECTION SYSTEM
WELL FIELD SCHEDULE (Updated 10/27/2012)

Well Surface Waste Landfill Borehole Well Slotted Solid Above Thickness Completed Actual
No. Elevation Bottom Depth Depth Pipe Pipe Pipe Grade of Gravel (Y/N) Installed 

N-S E-W (ft MSL) Elevation (ft) (ft) Depth Depth Depth Riser Pack Depth
(ft MSL) (ft) (ft) (ft) (ft) (ft) (ft)

New Perimeter Wells
GEW-100 1,066,744 516,375 496.9 337 160 140 139 114 25 3 117
GEW-101 1,066,858 516,491 499.5 337 163 140 139 114 25 3 117
GEW-102 1,066,967 516,598 495.1 335 160 140 139 114 25 3 117
GEW-103 1,067,092 516,723 499.2 330 169 140 139 114 25 3 117
GEW-104 1,067,223 516,669 535.8 330 206 140 139 114 25 3 117
GEW-105 1,067,311 516,783 505.5 320 186 140 139 114 25 3 117
GEW-106 1,067,418 516,686 509.2 330 179 140 139 114 25 3 117
GEW-107 1,067,552 516,598 504.4 350 154 140 139 114 25 3 117
GEW-108 1,067,677 516,505 504.5 360 145 135 134 109 25 3 112
GEW-109 1,067,791 516,434 500.2 385 115 105 104 79 25 3 82
GEW-110 1,067,785 516,258 482.8 380 103 93 92 67 25 3 70
GEW-111 1,067,634 516,209 491.1 305 186 140 139 114 25 3 117
GEW-112 1,067,568 515,917 479.8 330 150 140 139 114 25 3 117
GEW-113 1,067,470 515,781 499 270 229 140 139 114 25 3 117
GEW-116 1,067,078 515,418 473 337 137 136 135 110 25 3 113
GEW-117 1,066,966 515,397 467 322 145 140 139 114 25 3 117
GEW-118 1,066,863 515,417 473 406 67 66 65 45 20 3 48

New Interior Wells
GEW-86 1,067,204 516,154 553.1 310 243 140 139 114 25 3 117
GEW-87 1,067,413 515,942 519.9 270 250 140 139 114 25 3 117
GEW-88 1,067,361 516,107 523.5 285 238 140 139 114 25 3 117
GEW-89 1,067,363 516,273 543.5 325 219 140 139 114 25 3 117
GEW-90 1,067,498 516,335 533.9 330 204 140 139 114 25 3 117 Y 119
GEW-91 1,067,636 516,366 511.5 351 161 140 139 114 25 3 117

New Replacement Wells
GEW-13R 1,067,532 516,068 482.6 320 163 140 139 114 25 3 117
GEW-18B 1,067,078 515,522 500.9 372 129 119 118 93 25 4 96 Y 120
GEW-34R 1,067,199 516,799 510.0 440 ?? 140 139 114 25 3 117
GEW-57B 1,067,229 516,546 546.2 390 156 140 139 114 25 6 117
GEW-58R 1,067,366 516,547 543.6 335 209 140 139 114 25 7 117
GEW-61B 1,067,299 516,406 550.1 335 215 140 139 114 25 8 117
GEW-64A 1,067,008 516,395 539.4 390 149 139 138 113 25 9 116
GEW-67R 1,067,499 516,197 507.2 295 212 140 139 114 25 10 117
GEW-68A 1,066,934 516,297 544.7 380 165 140 139 114 25 11 117
GEW-71B 1,067,264 516,011 544.3 280 264 140 139 114 25 3 117

  Total 4,432 4,399 3,579 820

Location Coordinates

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle

Andrew Wyatt
Rectangle



PERIMETER LANDFILL GAS EXTRACTION WELLS 
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1. A PAJNTE:D DESIGNATION NUMBER AND/OR 
TAG WILL BE PROVIDED TO IDENTIFY <ACH 
WELL HEAD. 

2. DEPTHS AR£ APPROXIMATE. 
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4"DIA SOUD PVC WE:!.L 
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1. A PAINTED DESIGNATION NUMBER AND/OR 
TAG WILL BE PROVIDED TO IDENTIFY EACH 
WELL HEAD. 

2. DEPTHS ARE APPROXIMATE:. 

-t-B'DIA-t-

2" DIA FLEXIBLE 
HOSE: 

CONNECTED TO 
4 "DIA RISER FROM 
18" DIA HEAD£R 

2' CONCR£TE ANNULAR 
SEAL 

5' BE:NTONITE SEAL 

4"DJA SOLJD PVC WELL 
PIPE: 

PEA GRAVEL 

4"0/A SLOITED PVC 
WELL PIPE 
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1. A PAJNTE:D DESIGNATION NUMBER AND/OR 
TAG WILL BE PROVIDED TO IDENTIFY EACH 
WELL HEAD. 

2. DEPTHS ARE APPROXIMATE. 

2" VIA FLEXIBLE: 
HOSE 

CONNECTED TO 
4 "DIA RISE:R FROM 
18" DIA HEADER 

_;;;: 2' CONCRE:T£ ANNULAR 
;:-:; SEAL 

~5' BENTON/TE SEAL 

-1-B"DIA+-

4 "DIA SOLID PVC WELL 
PIPE: 

PEA GRAVEL 
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WE:LL PIPE 
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1. A PAINTED DESIGNATION NUMBER AND/DR 
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ENVIAONMblTAt.. SOLU110NS, INC. 
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l'ROJl:CT NAME 

Aquaterra Drilling Log 
GGEOBV: 

Ct.ASS. 
SLOW l'U::COVERY SAMPLE NO. 

COUNTS 
F1ELO SCREEN1NG 

RESULTS 

HOLE NO. 

HOLE NO. SHEET OF 
SHEID'S 
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1, A PAINTE:D D£SIGNATION NUMBER AND/OR 
TAG WILL BE PROVIDED TO IDENTIFY EACH 
WELL HEAD. 

2. DEPTHS ARE APPROXIMATE. 

-1- B"DIA -1-

2• DIA FLEXIBLE 
HOSE: 

CONNE:CTED TO 
4 "DIA RISER FROM 
18" DIA HE'ADER 

2' CONCRETE ANNULAR 
SE:AL 

5' BE:NTONITE: SE:AL 

4 "DIA SOLID PVC WELL 
PIPE 

PEA GRAVEL 

4•DIA SLOTTED PVC 
WELL PIPE 

AQUA: 
ENVJRONMENTAL SOLUTIONS, INC, 

141 Market P/oce Drive, Suite 204 
Fairview He! hts, Illinois 62208 
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AQUA TERRA 
PROJl:CT NAME 

Aquaterra Drilling Log 
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1. A PAINTED DESIGNATION NUMBER AND/DR 
TAG WILL BE PROVIDED TO IDENTIFY EACH 
WELL HEAD. 

2. DEPTHS ARE APPROXIMATE. 

2· DIA FLE:XIBLE: 
HOSE' 

CONNECTED TO 
4 "DIA RISER FROM 
18" DIA HEADER 

~;~~ 
;,i'., 2' CONCR£TE ANNULAR 
;·.-:; SEAL 

+a"DIA+ 

5' BENTON/TE SEAL 

4 "DIA SOLID PVC WE'LL 
PIPE 

PEA GRA\lf'L 

4 "DIA SLOITE:D PVC 
WE'LL PIPE 
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/s.!Jne-!Uestern Compang 
FIELD BORING LOG 

,ti 
Boring No. I ~ A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Project f3 r 1d tf'tCH 1 HA \ ol F II l 

Location 8r-1cl..\.'.)-£..1:-010 MO 
Job No. s;! I .r:cf-{ S 
Crew !;s 1 \ I £'1 "'51:;U 

Pbt.J-'{ I 

Date 2 -19-- 08 

(',),: · 1 r,.11 • 
Drilling Method: D HSA 0CFA O Rotary Wash 0Rock Coring D Drilling Fluid ?!(-/1Yioj)1 f::£"(ftS K i,,t,1y,+B11 

DEPTH, ft. Sample SPTBlows 
DESCRIPTION N/6" From· To Type Depth, ft. RecovelJI 
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WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: 0No O Yeif- Dep1h fl. 

During Drilling ft. eue11 8 cf{( 01'(1.. I oai' 
At Completion ft. 

-·· ---···. ---·--· ·- -----··-··- ·--·~·-·····-··· ·-------·-- ·----- --- ·----- _,. __ ·------·--- --~-------. ·-
.Jter .hrJl. fl, 

" . . .... - " ---~- -- --··· "' ---~--· , .. .. .. -- ~ 

After hrs. fl. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

VARIES 

I 
PVC Y-FITTING ----1 

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNOWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

f--a·-1 

Pro;ect Mgr. 

Scale 

FLEXIBLE HOSE 

PVC LFG COLLECTION 
WELL HEA0£R 

~-VALVE 

II L-- 4" HOPE LFG RISER PIPE 

11 1_---2• HOPE CONDENSATE PIPE 

~2" HOPE AIR SUPPLY PIPE 

BENTON/TE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADE:R PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, !NC. 

141 Market Place Drive 
Fairview Hie his, Illinois 62208 

WELL DETAIL 
PGW-41 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Drawn By Des;gned By Project No. 
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FIELD BORING LOG 

i./-Z. ·1 
Boring No. ffl f _ 

p,:;;,. i,J - .. p_ 

/s!fne-lllestern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Project 16r:1dEf1Dµ t:::0,~1d 'fiD 
Location \'3r:1d5°]'' W fy\() 

Drilling Method: 0 HSA O CFA ;kJ'Rotary Wash 

Job No. 5? 7 &'-l!l S- Date 'K - / 9- 0;? 

Crew lsr/ I A I 60 !) ~ I 1:tL Y':--
'v IA. II h. n 11 

O Rock Coring O Drllllng Fluid ~ ry ()lfC,b I l ::fll '{JC~ X ID l\!I 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth, ft. Recovery N/6" 
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WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: 0No D Vas· Depth ft. 

During Drllilng ft. Lue11 B@ 1tDM \ Ocl I 

At Completion ft. 
·-. - -- --------- --------~....,,_._...___~ - ·--___ .____ 

. M.•r --· ... bJ~ . ...... fl • .. -·-·. -· - . ·-·--- .. . ,. ...... 

After hrs. ft. 

After hrs. ft. 

lt.l.1"11:M t.1./Qn 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FITTING 

.3/8" HOP£ AIR SUPPLY PIP£ 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

_l_ 

2' 

f-a"-l 

FLEX/BU: HOS£ 

"-'~-PVC LFG COLL£CnON 
WELL HEADER 

,~--4" HOPE LFG RISER PIPE 

,~--2" HOPE CONDENSATE PIPE 

rpo~,,___ 2" HOP£ AIR SUPPLY PIPE 
TO 
PUMP 

BENTON/TE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREE:N 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREE:N 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts. Illinois 62208 

WELL DETAIL 
PGW-42 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed 8y Project No. 
TKJ RLH RLH JOJB.10 

Scale 
No Scale 

Date i/e Name Drawing No. 1 
10 24/DB J/Jll./0 FCW-42 O.lol. 



-

f4gne-!Uestern Companu 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

/ 

FIELD BORING LOG 
~3 

Boring No. -~IO~--
f G w -~(3 

Projact li.Sr-r d ,1:e:r('1 '=' bC,.J,Jdl t::= '11 I Job No. _ _,_£'"-J....w..8..,_,4_,4'-' ]..,__ Data 'E'- 19-ox 
Crew \'?:; ,! I Pi I l'i,,"g, u 0 efF I, t"Tt, I c Location LlS f' 1 Ql 'i'.).gJ Q ,_, {)() O 

Drilling Method: OHSA 0CFA @:Rotary Wash 0Rock Conng . D Drilling FluldXYli -Ar ea~ x':11
ro.,NJ(Ylf:\l"'M. 

DEPTH, It. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth. It. Recovery N/6" 
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WATER LEVEL OBSERVATIONS NOTES 1 P!ezometer lnstallad: 0No D_ Yes • Depth It 

During Drilling It. \3 Q>1fCNY,.. w-e.l) ! C:i~ I 
Al Completion ft. 
-------~ ·---·-- __,_....,___,___._. ____ ~ ________ ........ 

A!!•r l1r$. 11., .. ' ' . . ·-· __ .. __ -····- ..... - -··· ... - ... -·-- - ... -·- , ... 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FITTING 

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

2' 
t 

_I_ 

FLEXIBLE HOSE 

....,~-PVC LFG COLLECTION 
WELL HEADER 

.__--4" HOPE LFG RISER PIPE 

,---2" HOPE CONDENSATE PIPE 

/-<..PC~'-.. 2" HOPE AIR SUPPLY PIPE 

BENTONITE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4. SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-43 

BRIDGETON LANDFILL. LLC 
BRIDGETON MISSOURI 

Project Mgr. Drown By Designed By Project No. 
TKJ RLH RLH 3038.10 

Scale Dote I e ome Drawing No. 1 
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Uf!.!/ne-U/estern Compang 
FIELD BORING LOG 

1·r Boring No. __ _jj.____ __ A Layne Company 
2399 Cassens Drive • Fenton, Missouri 63026 p G w - 'f'f 

Project 13t:tc\.~e:S:(t P lt1 t,,d,l"°d\ 

Location 13:, c I cl 'i)s'40 M l'fi D 

Drilling Method: 0 HSA O CFA ~otary Wash 

Job No. ~] 'gl.p.i] Date '25 - I ls'- D~ 

Crew \3,H P1N":,(',p 0€E£ lftrJp. 

O Rod, Coring D Drllllng Fluid 5\.14 A, 'fj' r-;; x'. 11 lr\r,, M Q!l,'C s)--t 

DEPTH, ft. Sample SPT Blows 
DESCRIPTION N/6' From To Type Depth, ft. Recovery 

() SI 
~;11, ... .;::_~ .• , . ",,...T 

s ~()\ R ro,,,...., 
l . 
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I 4 I/ SGH Q(\ 5' D f<:"Df"' 
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WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: DNo 0Yes- Depth ft. 
" 

Durlng Drllllng ft. ~ 0 1f'"D./l.o', w-ell I 6cl I 
At Completion ft. 

--· ··---------.,·----~- - . .........__,._ ____ -- -- --·-- ..... ----------------,-- - ---·----·-·-- _ _,_ -
Wlr hr;;, fl. ... . .. -- .... -----,. ·~--- - - -- .. ---·-· .._. . .. -

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULA TOR 

QUICK CONNECT FITTING 

J/8" HDPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

_!_ 

2' 

FLEXIBLE HOSE 

"--'..--- PVC LFG COLLECTION 
WELL HEADER 

VALVE 

,~--4" HOPE LFG RISER PIPE 

,~--2· HDPE CONDENSATE PIPE 

,)--',.j:1C~I,...__ 2" HDPE AIR SUPPLY PIPE 

8ENTONIT£ PLUG ~ .. HDPE LEACHATE PIP£ 
(THICKNESS VARIES) 18 HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

1 4 1 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-44 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed By Pro1ect No. 
3 8 0 TKJ RLH RLH OJ . ! 
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lifwne-Ulestern Companu 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Job No. dt 'B::lvS 

Crew \3 !' \ I r, .k'::0 • ' 

FIELD BORING LOG 
q/ \) 

" Boring No. /; 
PE,w - 'fr 

Date ·2 - f'; - cft 

,).1z_I;:E { IT; tb = 

Project fs.r:: 1d(f-'ti;:, i-> 

Location l?, f' I o.lc39 J.g,!-'> 

Drilling Me1hod: 0 HSA O CFA Qi(i=iotary Wash D Rock Coring O Dnlling Fluid S,!..i &rJ" :;;, S/' JAo, M t f'!i f1 

'' DEPTH, ft. Sample · SPT Blows 
DESCRIPTION 

N/6" From To Type Depth, ft. Recovery 
I 

G> cS) <-!' (5ro:. d1.:1 r , ... 5,. ;.rel . I.Y1 . ! 'i.. 
I 

~.'J.. ::al t< ;,¢-,._ft' t-.) <:::: I Or-. ..... - \ • ... .. . .•.. --·-~ ·-··-·-· --· -· . ... , ··-" -- - ' -·· ........ - .... - . ..•... .. , .. " -. ... --,,.~-~-·--- - ... 

"1c ::,"?,' R-· . .-s C.10 .. < .. -• 1V1.i.< ··,e\ 
I 

31 R" _, -~ u 
::,. 's, q l. \ \,J I,_,, r. rr, ' (. 1~- " (r, .•. ~.,,._\ ~ _<"__,., L (;> 

I I ' 41 ( () \ r ... ...,.., ~ J I ' .~; r1:::.. <-e._, -~ ...... , "'~"(! Fro.c.li.,n Lr 

I \ t>.:1' 
I ' \.) 

'.::! f.-c- • \' i,~ I C°tr, Jj "'-..,. 

1 

. 

I 4" 0(, - ,..,, (_r.. -. sr.r-1 
' 1 (.J fl (' r J-1 Q('t, I r,1 c::'r.-DOt..)°' 

"". 
____ L_ .. <j fl C(....I·+ .,;.() 101 D_.,-c,.-,::; ....... . .. 

u ........ ••••••••••• . ... ·--.--·-- -· ··- .. . .. ·- ····- c 

I ([ II <:: r, H c:;r, ct QI"-"'<"'-

I ((11 .'ZLH <;(', -t I'll'\ r rr. ,... 
r . 

I !{, n ( .r 1,,,.,,-c C. - - , .n ( 

<;;' R(j ,,.,,, Q;.,' if('\ L l \i"P. ,. ,. \.t'l< 
Ll 'I 

WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: 0No Ova;·. Depth ft. 

During Drilling ft. ~ei, IS' 01f'Ci I'll I BJ..1 

Al Completion ft. 
___ ........_.,,_._._~~-------~ - ~- -·------ &_____ __ .......___.._. _____ . "---· 

\!tar '. ' .. ... hrs. ft. ' .... . -·- . ·-~ . ._,_,_. . . -·- . . "" , . 
After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

QUICK CONNE:CT FITTING 

VARIES 

_I_ 
PVC Y-F/TTING ~-- L 

3/8" HDPE AIR SUPPLY PIPE: 
5/8" HOPE' GOUNOWATE'R 

DISCHARGE Pl PE: 
CONCRETE ANNULAR SEAL 

12' 

102' 

go· 

FLEXIBLE HOSE 

~~-PVC LFG COLLECTION 
WELL HEADER 

VALVE' 

1~--4" HOPE LFG RISER PIPE 

,~--2" HOPE CONDENSATE: PIPE 

.)-l,t:1'c~k. 2" HDPE AIR SUPPLY PIPE 

BE:NTONITE: PLUG 6" HDPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WE:LL 
SCREEN 

PEA GRAVE:L 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-45 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed By Project No. 
TKJ RLH RLH 3038.10 

Scafe Date , 
1 

/, ,le Name Drawing No. l 
No Saale Io, U 08 Jl!JIJ.10 f!711·1S Oelai. 



/s!fne-Ulestern Company 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

JobNo. ?7 y9<./( 

FIELD BORING LOG 
f.tw-'-11,, 

Boring No. __ ..,_ __ _ 

f 

Date -~f~-~'-·4_-_0_,f"--_ 

Location rr,,.,,.4r"-T0/.,J MD Crewb<dl Pp,1°,,:jl) tl:OE\$ \1Tt.lp.. 

Drilling Method: 0 HSA D CFA B)'.Rotary Wash O Rock Coring O Drilling Fluid ~ '1-£ OX,I), \ /!,., 'f;i.!U$ X 11
fr:¥;, ii'>~ 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From I To Type Depth, ft. Recovery N/6" 

r, ryr,' R "'"J. ,. r,,, • 

.,o ~1 ';;,f 
- .I 

I, ·~T R&>I,.. ,_ ' ""' i, c.,, ...... _ ,.-. :_-, 
. - - --

- ' - -. -· ···---------.,,----- - -· - - .. --··- . '" ·--- ---- -· ---- .. - -- - --
c) ,;: I ~';,; I R ri'X-1.J 1..1 ~i'l . ... , 

~"3 $ cl I I A;,,.!-( fVl,;u ' l. "' {:: ; 11 
• . 

"3 d '3S1 s:,/f..L d"1 t·n-:;>f! ro ..... ti.,,"\ . n__ I, 

' 
-;;, r:;' So r )-rCl.LT,, t-A,( n. -, _ I,~-"~ 'f;,. ,P ;:) ·o. -, 

) <;: I I e:., 1.,,,-e_ fr,,, ( ""r-, I • '-, 

. I ....... 
s, ( f',AJ i I - - i"lC'Tr. ~ .c, R ~-Hr-, A• 

I 4u t:,.wl?6 ?- -·-- ....... r ..... r-.. 
r 

g !JJI ,;:'r H 06 101 <:"r• _r,r, '· ' 

___ ,, __ , __ J_ .. .l/ fl C' r '-' '7l'.; ... J ,:,_! R .. «- 0 r _ ~- .. -- ··----· --.- h• --- - ·- . ·-··· --- - ·"'-"""' -- -- - - ··-

l i., ( I C:::" (.{ c;r, S' R 1 ""~r 

( <( I I ~ e_ F-1 z,r, io.r, .nrc . 
-T- :r -

I ,Q' R, ,. 1.,, -<11" ... ,..... -r. , ~-"' } 
() s (':;;>,.,.,..._ ~ 1 f't'r, · •• T-0 o A. :..~ r 

v v 

WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: 0No D Yes"' Depth ~ 

During Drilling ft. ~ell '\:sc'"fb,M 0-.t \oa1 
At Completion 11. 

·----· ---~---· - ------ ----·-·----·-----------· - . -··--··--·--------- -··----
,11!( D[S, 11, . .. - d.,~.---~-~----·---- -. ,- .. ··· ........... .. ~ .. "" - ,. ••••. d· - - --··-' "'" 

/ 

After hrs. ft. 

After hrs, ft. 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FIITING 

PVC Y-FIITING 

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

10' 

100' 

90' 

VARIES 

I 

2' 

FLEXIBLE HOSE 

',.,'..,--PVC LFG COLL£CTION 
WELL HEADER 

VALVE 

L.-----4.. HOP£ LFG RIS£R PIP£ 

1....----2" HOPE CONDENSATE PIPE 

,'--<,Jt10~-2" HOPE AIR SUPPLY PIPE 

BENTON/TE PLUG 5" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4 • SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOITED PVC W£LL 
SCREEN 

AQUATERRA 
ENVIRONMENT AL SOLUTIONS, INC. 

14 1 Market Place Drive 
Fairview Hie hts Illinois 62208 

WELL DETAIL 
PGW-46 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed By 
TKJ RLH RLH 

Scale Dale 
10 24108 

ile Nome 
No Scale JIJJ8.IO l'Cll-46 

3038.10 
Drawing No. 1 



/iwne-Ulestern Company 
A Layne Company 

FIELD BORING LOG 
~1;;;; N~ 7 __ ""c;_, __ _ 

2399 Cassens Drive • Fenton, Missouri 63026 

Project l5c ,dW"Tc:, u b. E JobNo. Yl 554<-tS Date -~2~---,(~<i_-_Cfi?~-

Location J%. I' Id t\)t>TM., fYlw' '----------- Crew 13, d I A i,;5•11 , .jPQ \ ·,1~- le,.. 

Drilling Method: 0 HSA O CFA li::f Rotary Wash O Rock Coring O Drilling Fluid X fft (W1b, \ :Al f1 IS \( r 1bi M s:\:e. .\ 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth, ft. Recovery N/6" 

0 -\l;I \'/_ eo( I' ,~ 
' '"·, -1 /'\; .. IX 

'I 
d.4 ..,., 91 r.<:~,.., , .•• ;- ,;,, . J .. . _, ____ - ,,, ... ······--" .. ·--- ....... -···-·. -- -.... --·· -- ... , ... . - -- - - . - " - . .. " .. . 

n1x-' tz.,, rJ r-r,r, /./. 

cl V' (/ 7 I r-:?.ro f<..p 1..J I· -,,..,u e F rru 1, ,,1 iv'-

L/7 c::: l'I ( ,:; fl,, er II 
'-..) 

<; l~r. I~ <C'D 9 , • . 

Sb /0 rJ I rJrrt 1 .J J /,. o}r,-J • ,..Q r,... o ~rr·,-, ;ft., r 11~ .. 

" I . \j 
. . 

1. l.j II <:; C.. 1-1 c;r, p,.., tlr, ~ ( (\. -
I 

't Lt 1 ' ,r w c:r-. ro I c,. -"'" i,; 

·-~-L- q .11. s: , .. 1.,.0:::, ... .r.o. 1 ... R.,c.e_r-... . --------·--------,-- ...... _____ -- . - -
I l.f II Se, Ii 571 s. f R 's.12..r' 

{ 'I 11 Sr.- 11 xr, fr, r. t' "' ,n . ' . 

I~- 81 f L.or arr,u..P I 
" s Ba··~ Q ITT\' ,...+P " "' ;.':' u ' 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: ONo D Yeli - Depth ft. 

During Drilling ft. we.o fkiimJ\11 (()di 

At Completion ft, 
--·-~---~----. -·* ---· ·------·-- -----------~---~~---····-- - ·--· ------·-- ~--

ifter. brs. Jt. o• -'N, ·--,. ~·-··-~-...... ._ .... H_.,~,_.·~···-~-~·• .,.,-,...,,-.-,,, , .,..,~ .•. - ...• , -. .. ... ··~- ·~-·- -~- ~~-& .................. ~·- '··· -

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

QUICK CONNECT FITTING 

PVC Y-FITTING 

J/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

I 

2' 

FLEXIBLE HOSE 

, ->.---PVC LFG COLLECTION 
WELL HEADER 

VALVE 

1---4" HOPE LFG RISER PIPE 

1 ---2" HOPE CONDENSATE PIPE 

~2" HOPE AIR SUPPLY PIPE 

BENTON/TE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTE:D PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-47 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By Designed By Project No. 
TKJ RLH RLH JOJB.10 

Scale Date I e cme Drawing No. l 
No Scale 10 24/08 Jll!li/0 fr,W.J/ Oelol 



Project l'?,c1d~e.JO I.,> h· f 

b!.!fne-lllestern Compan11 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Data R - I 3- OR 

JeFI=' I ·,Tc It, Location f$ r: 1 d c,-eic, \> (YI(\ 

Drilling Method: 0 HSA O CFA O Rotary Wash D Rock Coring O Drilling Fluid fi'.X1 fYP'~' \ ~ R 11
r,'.1p,, sl: \,ii:\' 

DEPTH, it. Sample SPTBlows 
DESCRIPTION NIB" 

From To Type Depth, it. Recovery 

0 ci) (./ I (?;r.,Af r '•• , <::> • "' "'"'; ~ 
I 

o <r -• c.,I f?.. _ ...... ~ ~ ~ •. ,J 
._ ....... .. - " ... .. ··-· ,. __ ,' ··----- ·------··--·· .. ·---·.- ---- - --·" - ·- -- __ ,. ____ ···- . . •. -- ··········-· ·--····-·· __ , ________ -·-

ct~· n~,..1. 

~, fj C(l,,, ~ c rn ,-r. .~ ~1 n-- 'I ··'"" Tri .. .o 

I 
0 • 

~r, ; .,1 ~c':'1.- I ,Cl ,._.._ .. ..,_ j\Ar
1 

.... O>"O, ,I~~ l11~ 1,er 

I.:,.:,, I Ii.;, l • '::,. 11·- ·,- • • I r.-· . I .n ~ ~, .. -r-1 -- ..I . ~-

. tl \ ' . '-....) 

. 

I q fl Sc.... LI ('/'-. Eso, tic, "- (' " -
' 

CJ </ f1 (' r . '-' er., f(I I ,:_r ..... oo. ~ ., 

··-·- -· ___ j ..... __ l(_ I ( ~r 1-1 .. 9'> , m.L-R·•"--~-~ ,,,. .... ______ ,, · -------~-- - ·······" -- . - --- ... -- . --. 
f ([fl C:::r H )If" ~ I R rs:· .P-1:"" . 
I (./ If ,r H <;,r-, """' r-, r I', r-... 

I \' --

( {J R,.,,, .. ~ r,,..,.,, ,., ) • 
o· ' 

c::: 81',r. <' (.:<.. :-l'n • . ,"'t.o 
Q., '" I .KC u ' -

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: 0No 0Ye~ - Depth ft. 

During Drilling ft. <...ue.r I ~efuM IC)~ I 

\t Completion ft. 
- --=-·--- _-.,...,.,. . - -'--•'-

____ ......_ 
- -

-Attar - ... .hrs,. --··· ·- ~ . ft ... .. . . . . , >. - . 

After hrs. ft. 

After hrs. ft, 
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AIR PRESSURE REGULATOR 

OUICK CONNECT FITTING 

PVC Y-F/TTING 

J/8" HOPE AIR SUPPLY PIPE 
5/B" HOPE GOUNDWATE:R 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 

VARIES 

I 

2' 

~a"-1 

Projeot Mgr. 

Scale 

FLE:XIBLE HOSE 

----~-PVC LFG COLLECTION 
WELL HEADER 

,---4· HOPE LFG RISER PIPE 

•---2" HOPE CONDENSATE PIPE 

r"PC~f::,.... 2" HOPE AIR SUPPLY PIPE 

BENTONIT£ PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE: LFG HEADER PIPE 

4 " SOLID PVC WELL 
SCREfN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-48 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Drawn By Designed By Project Na. 
TKJ RLH RLH JOJB.10 

Na Scale 
Date Fife Name Drawing No. 1 

10/24/08 Jall!IO l'CW·IB Oe! 



@!Jne-lUestern Compang 
A Layne Company 

FIELD BORING LOG 
?c.. w ~ t..\C\ L.f 

Boring No. __ ...,_ __ 

2399 Cassens Drive • Fenton, Missouri 63026 

Job No. 2: I Q<j</S Date ¥ (l& - l ?0 ·QS5 
Crew f?r ({ f'r 1\,,9',J, I ,~ e 8=: \ i:fr \.,, . 

Pi/ r,11 . 
D Rock Coring D Drilling Fluid "I ty1C,I'.}1 ) ili< tf <£ ~ ri, M i:€. 1\ 

Location fS t: I ol o,,£ '.fr,J,., (}11() 

Drilling Method; 0 HSA 0CFA ~Rotary Wash 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth. ft. Recovery NIB" 

0 _'),4_1 P, n~J ,, , __ . • c.n. , ,.i (if\! I . . 

( 
.. 

' 
(\) .I..; ~,,;., I Rr(>· ,, u <:> n . .i 

- ... . "' •.... - .. ····- - ··- --·--·-- .... .. ... .. ··- -· -.-····--·· ---- -···· ....... .. ,. .. __ ._ . ... _. .... ··-·· - .. - .. - ------ ·- ·-----·- .. ···--·-··· -

d?' 13,,.J R= .v 

o)g ~ !') J Fra.-"t;·-~1 f , h.,., '!"tr -~ "'rDL · • 
4 l 

Ci'A r..r.J ~~---· .IJ f, ... ="t!-f,...~ . ..p,. (\II(':, ,_ - - & • .. ' • " ; 

• 
c; 0 70 1 t::<..rf"'X, .II· / ,,.__,:,~rr,• .n p,./ {( 1 J-{>,-, !='r.--r 

' 
'; 10-' 1 (\ r,r, ' Fr-~·. :r,__,~ "'-, \ I (\'\ " <:::T" "'= .., \.. 

1 4t1 . C::.c.. t:l \,/"'\ Rnitr\ "" . r· ~- -

4// Cr +I '\;IC) er,• 
\' 

q. e'"r - ,........., • ...._ -
--·.- " - . J -- .. <[ ,_,_'?.C-H .yf-,, -1 ('.),! ___ Q,,.r .. p .. --·· ·-·- . .. ,, ..... .. ·----·· ~ ·--·- ··--- - .... -- -

I 1../ I/ o;;::.c Ii c:;0 (:" I I< ,,; ,,..., \ 

I 4-11 <:;? / H IY', -t-r,,r. r_(J, - . 

I!&. r,,,.,,. ' .. t> I I 
,. 

R,,..t,,pf';, 

s 0 
Rr. "'" \:l.. ,,-r,_ . .,-"' r ,_ , . ~ ~ 
' \J 11" . 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: 0No 0Yei- Dep1h ft. 

During Drilling ft. we! l i3i:.rtloM 10~ 1 

~t Completion ft. 

---· -- ......__- ......... ____ -·-
. lfter. .. hrs . . .. ·- ,- ft. ......•. .. .. '' .......... ., .. .. --

After 
. 

hrs. ft. 

After hrs. ft. 
.... 
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AIR PR[SSUR[ REGULATOR 

QUICK CONN[CT FITTING 

3/8" HOP£ AIR SUPPLY PIP£ 
5/8" HOP£ GOUNDWAT[R 

DISCHARGE PIPE 
CONCRETE ANNULAR 5£AL 

12' 

102' 

90' 

VARIES 

_I_ 

2' 

! 
8' 

+-2' 
t 

FLEXIBL[ HOS£ 

~--PVC LFG COLLECTION 
WELL H[AD[R 

1---4" HOP[ LFG RIS£R PIPE 

1~--2" HOP£ CON0£NSATE PIPE 

,J-!..t:11:~k 2" HOPE AIR SUPPLY PIPE 

8£NTONITE PLUG 6" HOPE L£ACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

P£A GRAVEL 

4" SLOTTED PVC W£LL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, [NC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-49 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drawn By esigned By Project No. 
TKJ RLH RLH JOJB.10 

Scafe Date lie Nome Drawing No. 1 
No Scale 10 24/08 Ja!ll/0 FGW-19 Delal 



··~ &!Jne-Ulestern Company 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

FIELD BORING LOG 
Pc.w -So 3 

Boring No. -----

Project l:a;c:1d~€T(;i ! , b",q cl E;I I 

Location B, P d~!Z1('U,-) <'('(> 

Job No. ~ I XI./'-(:(' Date ;i> {} t - I ~"J u2 
Crew -2+\.l Pt wSc ,\ ~ , \ PS:= \ I !c \0,. 

Drilling Method: 0 HSA O CFA Di!-Rotary Wash O Roel< Coring O Drilling Fluid 5?U1
11
(ylr,bi\ f.>.; <';;J",;;. I? 11

}M p,o tfl.;f 

DEPTH. ft. Sample . SPTBlows 
DESCRIPTION N/6" 

From To Type Depth, ft. Recovery 

(j d-0' O o,.J ,., •-· ' -1 .. 

[j.(J 3 I I ~,.,.,,,,,._, c-~· I 

I 
···-- - .. .. .. -··- -----,~ ---·~·---- . ··-··--· --- ·-· -·- . .. -.... . -------··------- - - .. 

31' R11n/ 0 n • \,( 

'"3 I 1./, 71 Fr·~·.,., -- 1 ,, -- • I. ... .--t-r.~ . < ,,..,, I 
-~ I .. -

~, 7 SC:, I <;,.-,, II ''""'~ F~r1'r,,-J·-'-
,.; 

,; .. , ,. r, I F ~-""· ,....c.Ji n.rn. t, - - ... ~-r .. ;. ·-"" 
u ' 

'.) ~.\I <::: ,.,.. ,.., t ...... •. ~ 

I 

('_ ;;J q 'i I Frr> ,:-r, ·-"'-' "-
I 

I . ~ . .,-,; 1':_j(' , -

u I· 

9- '< tA-1 1 AA, .l'l IA "-r.::. -1·1, .... ~ ~A,. __ J\,.r.l .. - , . , ;-i-. e-- - . - l fr-,,,.:,,- I 

• I .__) 
) LI 11 C:::c., H<:;:;A R" ttr. r-/l r "· r-. 

[ 

c, 411 C"rfi 5so (D t s,· I I 

... . .... :.r- fJ_!!..Sf:._ l"f-X6 ... JI<:; I -P+s:: O-r""'--· . . ·-··-· -· -· ··-···- - . •···" ... .... - -

I 9 11 SC\i '2b C-1 Q,.,.. er-

I ({ /IC:. C H <;::{) TOA rrin 
·-·- ---- ' • 1=<.r r.\AllT, ,..,r-r., ,p I ' f kl . 

·'S 
IJ 

R"' ,.<::. R.rrr" ,rt.,, 1, '"[-""".' 

\.I u 

WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: 0No 0Yes- Depth ft. 

During Drilling ft. werr ~0 7iu./'Y\. l6ol I 
At Completion ft. 

·---~·---------·---·------·------ ·---·-
After • . . . hrs •. fl . ··- -•«·-·------· -- '. ···--- -- -· - .. -....... - - -·- . . ... 

Aiter hrs. ft. 

After hrs. ft. 
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AIR PRE:SSURE REGULA TOR 

QUICK CONNECT FITTING 

VARIES 

_I_ 
PVC Y-FIIT/NG --

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNOWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

72' 

102' 

90' 

2' 

2' 

Project Mgr. 

Scale 

FLEXIBLE HOSE 

'-'><--- PVC LFG COLLECTION 
WELL HEADER 

VALVE 

1~--4" HOPE LFG RISER PIPE 

•--- 2" HOPE CONDENSATE PIPE 
WKF< 

~2· HOPE AIR SUPPLY PIPE 

BENTONITE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIE:S) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCRffN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCRffN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie his, Illinois 62208 

WELL DETAIL 
PGW-50 

BRIDGETON LANDFILL. LLC 
BRIDGETON MISSOURI 

Drown By Designed By 
TKJ RLH RLH 3038.10 

No Scale 
Dote , , /, File 

10,24 08 
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Ul!flle-/Destern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

FIELD BORING LOG 
Peiw-;1 

Boring No. _ ___:,~""---

Project /3,r,,d,8':>fOP · £ 
Location ~c1d(32t"G,p fy'\() 

Job No. c;?J Y'-1-f 5 Date f ( Y - / /) OQ 

Crew B, fl Pr 1sAc, " 1Jff:E f 11L \-, 

DriiiingMethod: OHSA 0CFA ORotaryWash ORockCoring ODrHiingFluid __________ _ 

DE'PTH, ft. Sample SPTBiows 
DESCRIPTION N/6" From To Type Depth, ft. Recovery 

0 CY 17 1 V Jo..., I\ ..[ ~fl; ..JJ..- f'Jlfi:\r;V1 . --l." h 
' 

. . 

"'cl Rc,J RM\, 
- ,. - -- .. . , ...... .... . .. " ·- ·- " -·· ··---·--·-·-·· -- -·- _,_ --·· .... - . -··- -··· """ ··-------···-----

Ol 'xl SQ-I i:::: ttl! -r; ,rM - _,...,' .. 1 -- f ~r. 

" -. 
S9 c. I' ,1.., .. 1 .. ,,.., ' .Ll ' ~ 

' ,'tr 
G I I ,,ri1 C::,~,T, -~.d f I n. U;_+. .n 

1 a 1r-,::...\ \-re,, -j-, ,0 Ckn f\rr1, I I 1. - - -- ..... R ~ fl<> •• • ,;;:_( r, . ,·(, - r 

• I . 

' .. .. . 

' Lf" c::::, -ti .r:? ....a_,..,, r "'- ~-
• I ""',., I q lf II ,c ff f6 · ~Q.Q...J 

__ ., 
" -· .. { Jr!! ,., .J.J •• -rr, (_D,.,,..e::c- -----·- ... -------~---. --·" -------·--- --- . - ----··'"· ··-····--------. 

I !.( /I ">:.c..+-1 $( Or, P r . 

I 1 '' SG 1-1 ir,"' r .-, ,-...., 

I){)_ 
I ' 

,~( I /.-1 .t> (<> c.- .. ~ l 

s l.l 
R"' ....... R, ... r~ .,t.r.:i- 1-· _r 

... " 
WATER LEVEL OBSERVATIONS NOTES I Plezometer Installed: 0No 0Yes: Depth ff. 

During Drilling ft. u..., e1 I B~ib/Y',. 16~ I 
M Completion ft. 
---· ... ~ ..... .......__..... __ ~-....-.··-· -- ·~ 

)tar - - ·· -hrs. ft. ... 
> .,.~ ----··-- --· ~-·· • -·-- ...... " '-"· ... > • ···- ,_ -·- ·--·--· "'• 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULATOR 

OU/CK CONNECT FITTING 

VARIES 

l_ 
PVC Y-FITTING -~ 

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNOWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12' 

102' 

90' 
·-

FLEXIBLE HOSE 

"--">c--PVC LFG COLLECTION 
WELL HEADER 

VALVE 

1 ---4" HOPE LFG RISER PIPE 

1.--- 2" HOPE CONDENSATE PIPE 

)-J.,!:1!~'J..._ 2" HOPE AIR SUPPLY PIPE 

BENTON/TE PLUG 6" HOPE LEACHATE: PIPE 
(THICKNESS VARIES) 18" HOPE: LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-51 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. Drown By Designed By Project No. j TKJ RLH RLH JOJB. , a 
,,.. Scale Dole I I e ome Drawing No. l 

'--~~~~~~~~~~~~~~~-'-~~~N~o~S~c~~~e-'-~--''~0~2~4~0~81._~~~Jl!!."""W~f'(;f(~-~51~~~~""'-~~~--'::....J 



&!Jne-Ulestern Companu 
A Layne Company 

FIELD BORING LOG 
51-- :ft. A 

Boring No. --=---
2399 Cassens Drive • Fenton, Missouri 63026 

Project !Sr--1cl~-er\:J Jv L, f, 
Location (31;:1 d C•fJC, f,.l M Cl, u 

Job No. '61 $?LJ<.J5'" Date l - 1 - 0 g 
Crew fZ1II f·j,,., $0 I..? t)e\3': \~t 

Drilling Method: 0 HSA O CFA ,O.f Rotary Wash ORock Coring D Drilling Fluid 24-Ai fj'<.<5 X'. 11 
tfaM /y)Qe- &-: ~ l 

DEPTii, ft. Sample SPTB!ows 
DESCRIPTION N/611 

From To Type Depth, ft. Recovery 

() 3..J I (}(Jer\n ,rrl e_µ R ll/\1 n-""•' r \,-.. • 

3,::) Ina' rd (.} . 
11 ,>()(! I "'e ·-''· r-,,. J I ••• n{te, • '. "l 

G, d. I r<. ... r. v e.u 
0 I. 

GD ~ -f', I) IJ °" h f,t_ I "2._. 

&cl 1c/ p__,, r f., 10 r! :-,-,, IA o I i M e,:;tf, , , -!' 

') 'o Qr', I r, ,.r,. , r I •• p~Tr.~ 

OPi 1or:.i \ 
\\ 1.. 

F;r,~ I ( I flA p ti!'.'fr,i ',P Sn, 1 t>0<"11,. 1 ,o M;x' 

10 cl. ,..-:, ' ' · f ('(') PIP ,i>;r,r, ' ,,·,11n•- ·,!\,, ·c, ,.., 

'SPJ' q.(') ! c:::. r .i-j Q(') CJ I I <:::: r ,oP I I 

i-eT (";) C:::::-r H vr-i Lf n D, e-o..- '<'. I P n', l ~ j 

"',f"I , l QI +,.... /{)) 
\ 

. \ ~ r h. in--f;,;·"'Z .f ---····-· --······ ''( . --·--· ----,~-· ------- .. ------ .. -· ... _ ,,_ ·····- ----

r R/\, f: \,-. 11~ (' r,, A 

./_ T-C-lvA .t .. f:.L,C, . 

r-
·- - .. .. 

I '{'-' 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: D No D Yes - Depth ______ ft, 

During Drilling ----- ~ 
-'· 1_ ---,~ 
-e~1, r.1b' 

··_compl~li~"n'--==-. -. =-ft,-~----·--------------- . -· - ~.'.:. ... ___ ,, _______ ~ 

After hrs. 

1>.tter _. · ___ hrs. ___ ft. 

ft. 

~ 

LJ 
IP'/-

After ___ hrs. ___ lt, 
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AIR PRE:SSURE REGUt.ATOR 

OUICK CONNE:CT FITTING 

t 
VARIES 
J__ 

PVC Y-FITTING 

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE: GOUNDWATER 

DISCHARGE PIPE 
CONCRETE: ANNUi.AR SE:AL 

0 
2' 

t-
8' 

12' I -t-
2' 

102' 

90' 

FLEXIBLE HOSE 

,_,~-PVC LFG COLLECTION 
WELL HEADER 

VALVE 

--4" HOPE LFG RISE:R PIPE 

11 t..--2" HOPE CONDENSATE PIPE 

~2" HOPE AIR SUPPLY PIPE 

BENTON/TE PWG 6" HOPE LE:ACHA TE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-52 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Projec! Mgr. Drawn By Designed By Project No. 
TKJ RLH RLH 3038.10 

Scale Dote tie ame Drawing No. 1 
No Scale I 0/24 OB .lll8.10 P:11'-lt Oelal 
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/Jwne-Ulestern Company 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

FIELD BORING LOG 

*" Boring No. 13 
PC..W -S.3 

Project 81:1"1 BeTl.:i p Ub u:h EI\ I 

Location e~ id £:fJD u (Y1 () 

Job No. 'if) & </ L.7 S: Date 'B:: CY C) - Q,8, 

Craw ls,11 P11uS/).U ,Jerr \\it.lo 

Drilling Method: OHSA 0CFA ~Rotary Wash D Rock Coring D Drilling Fluid <;?k[ ~nth) fls,r, ~" itY-.!l1 It: &1T 

DEPTH,ft. Sample SPT Blows 
DESCRIPTION 

Recovery i N/6" From Tc Type Depth, It. 

0 ;;;. d' f'\I ,o,-.1,., ,-A p,, l,. 1.J"R~--., ,,r:..i r r~ ~ <:. 
l.) . ' 

1'11\l "'=l ~ I 1, ... -v. ~- _,,,.,, 0 . .oT ,-. Ir. • ~ - - ;, --t~ <"l, --- f"V1 ' .. . . c-
. (,) I . ···- ·- ·- ... ·-·· - v .. --

?:, a I RoAtrJr.h 

~~ Got I , ,Or,lf.~o-J ..,, r C'LJ I..,) [ ; .. a(!"() ,.;.O · 
..., 

Go (,,c). I c•-•f" 

bd iD 1 Rro k e.. tJ I t ,.,'..A:.'TO _he 

·'.) q. l'i I f re.1,,--r r,,,,.,, , { i h,,(,\(j() l)@ 
~ v I . -- " -

(/.{') i R.AI <::: -,,r.:_T I;. ,P<"Tr, • = [':, ,nty, I n A 

I 4 1' Cr .H QC) (?,pJtf"C, (VI f' .f', -

9 l..(11 (:'(', 1-1 S:?0 
h 

161 -f""r - ,....,.,, "'-

... -- ____ )_ __ (://( 5[.,Jt sr, ((\I 01<'",p__. . .. .. 

I Cf I I '::.L, I-{ g['") =' R -~ ,.., -

I '-t' SG /-1 90 ll'i.f\ (' t', ,"'1 
-

Br .r .u.,,-r~ ('.di) ;:1 -~ --
J {~ 

s: v 
r J,,JA,. RI', "'~ D - , ITc,,. 1/1 

IJ - v 

WATER LEVEL OBSERVATIONS NOTES I Piezometer Installed: 0No 0Yes-Depth ft. 

Durtng Drilling ft. w€J1 BoltDm. tOcl1 

At Completion ft. 

---- -----·------·----··-- ·-"'- ···----·--·· ·--·----'····-·- -··--- ··- -- -·--···· -· ----·--·-··- -- -----
~ft~r hrs. ft. ---·- -· ·- - ...... .. .. ~-- . . - - .,,. . . 

After hrs. ft. 

After hrs. ft. 
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AIR PRESSURE REGULA TOR 

QUICK CONNECT F/ffiNG 

PVC Y-FlffiNG 

3/8" HOPE AIR SUPPLY PIPE 
5/8" HOPE GOUNDWATER 

DISCHARGE PIPE 
CONCRETE ANNULAR SEAL 

12· 

102' 

90' 

VARIES 

2· 
t 

.-

Project Mgr. 

Scale 

FLEXIBLE HOSE 

'-..-)..,--PVC LFG COLLECrION 
WELL HEADER 

VALVE 

1---4" HOPE LFG RISER PIPE 

1.---2" HOPE CONDENSATE PIPE 

,J-lJ:11:~J..... 2" HOPE AIR SUPPLY PIPE 

BENTONffE PLUG 6" HOPE LEACHATE PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEADER PIPE 

4" SOLID PVC WELL 
SCREEN 

PEA GRAVEL 

4" SLOTTED PVC WELL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, [NC. 

141 Market Place Drive 
Fairview Hie hts, Illinois 62208 

WELL DETAIL 
PGW-53 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Drawn Sy Designed By Project No. 
TKJ RLH RLH JOJ8.10 

No Scale 
Date I ife Nome Drawing No. l 

10 24/08 JQ.18.10/'GW-5! llefol. 



























··~ 4!Jne-U/estern Compang 
A Layne Company 

2399 Cassens Drive • Fenton, Missouri 63026 

Job No. Q. 1 '>?'f:/£ 

FIELD BORING LOG 
'33, 

Boring No. _ _.o) ....... C> ....... __ 
F'Ciw-CeiD 

Date 2- 6(,- (jg, Project Is N~Ir1 f() k.f'. 
Location rs S::: °t':f IC1 D 

Drilling Method: 0 HSA O CFA 
,....,,L G)' II r • fill t\11 ·. 
J.l,;fHOtary Wash D Rock Coring D Drilling Fluid C;, 'J o,ooh ,, 1',reecs ii Y)CI/\; x ('.:l ( 

DEPTH, ft. 
DESCRIPTION 

Sample SPTBlows 

From To Type Depth, ft. Recovery N/6" 

A I 0ct 
1 

+r-a,sh 

0 I (:;il k,D ~1,,;J 
.. -

r c:;) ioii f 01', r I ,-qnl 

I 
( l\e.11 s.,or ec:r 99~ 1 

j '-f II C' I . +! Q-., \2._ nl irr, 11,s ( n A 

C/ L~l•c., , . <':':,,.-... 
\V 

r6 1 "-v r''"' .... 
7 

·-- •"·--· 
. __ J __ L{.!.L_s..r_ w Sd',· ·-..f-G'/-... P,-s;:; P ('-- .. ' .... ····-··-·--·--·- ----------·- ·---·- ---- - --· -·· - ·-

I 4 11 '-G H '51(') ~I Q.~n-

I ()_ I) C:: A .. xr..., +o.r.Co...n ··-- ... 

I Y5. B/ ,r,{., A'1',C G ~ve.- \' 
9 Rn -. ' 0.,, . rrr, ' . ,TP r iA 1.A<-

u I 
NOTES I • WATER LEVEL OBSERVATIONS Plezomeler Installed: ONo OYes • Depth ft. 

During Drilling ft. we.-11 60J1bm m I 

At Completion ft. 
-·· - - - '.-------~ ···------------ --- - -----.-···· ·- ---- ·--~-~"- ··~···- --···--·· ---·-··-· ------ -----·-- -~. -- - ... - .. --- --··--·--·--·--··· 

.After-· ·-- ·-·"' ..... · · ... ·hrs,-, ........ ·· . -It. ' - . -· -,. -·~· __ , -··· --- .. ~·---···- ...... , ..... -- '" .. .. .•.. ___ ...._ __ ... ····· ·-. - . "" ..... "" -- ' ··------ - ·------· --

Altar hrs. ft. 

After hrs. ft. 
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AIR PR£SSUR£ Rf GULA TOR 

QUICK CONN£CT FITTING 

PVC Y-FITTING 

J/8" HOPE AIR SUPPLY PIP£ 
5/8" HOPE GOUNOWATfR 

DISCHARGE PIPE 
CONCRET£ ANNULAR SEAL 

8.5' 

98.5' 

90' 

VARIES 

2' 

2' 
t 

Project Mgr. 

Scale 

FLEXIBLE HOS£ 

...__,r--PVC LFG COLLECTION 
WELL HEADER 

VALVE 

,~--4" HOPE LFG RISER PIPE 

IIJ.-.--2" HOPE CONDENSATE PIPE 

~2" HOPE AIR SUPPLY PIPE 

BENTONITE PLUG 6" HOPE LEACHA Tf PIPE 
(THICKNESS VARIES) 18" HOPE LFG HEAD£R PIP£ 

4" SOLID PVC W£LL 
SCR££N 

PEA GRAV£L 

4" SLOTTED PVC W£LL 
SCREEN 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

1 4 1 Market Place Drive 
Fairview Hie his Illinois 62208 

WELL DETAIL 
PGW-60 

BRIDGETON LANDFILL. LLC 
BRIDGETON MISSOURI 

Drawn By Designed By Project No. 
TKJ RLH RLH JOJB. 1D 

No Scale 
Date File Nome Drawing Na. 1 

10/24/08 JOJl!IO f(;)f-611 l!elai 





LANDFILL GAS MONITORING PROBES 
   



22068-Bl 
GMP 
GMP-1 

GMP-1 
As Built Diagram 

1 
Vapor 

sampling 
port 

-3 ft. 

I 

In. diameter 
PVC riser 

::::. 
::::: 
···•· ····•· ····· -:·:· 

r-__ Looking 
cap 

Concrete 

r---2.5 ft. 
Top of bentonite chip seal 

,_ __ 5.5 ft. 
Top of sand pack 

~--7,5 ft. 
Top of screen 

(0.010-inch slots! 

,_ __ 42.0 ft. 
Bottom of screen 

(Not to Scale) 

All depths relative to ground surface 



OFFICE USE ONLY DA TE RECEIVED 

i'IE'f.NQ 1 /IC:?r? 

• 
MISSOURI DEPARTMENT OF ' 

NATURAL RESOURCES 1CRNO CHECK NO. 
'' 

DIVISION OF GEOLOGY AND $TAT£ WELL NUMBt'.R TI<ANSM!TfAL NO 
,, ,, 

LAND SURVEY ~-
·_,' 

MONITORING WELL CHECKl:C BY ROUTE 

CERTIFICATION RECORD APPROVED av ENTSReD 

'"' 
rn,o 

'" > INFORMATION SUPPLIED BY-MONITORING WELL CONTRACTOR 
SITI:lfACIL!TY N/\.ME I WELL NUMBER 

··12:-1;,\ .. _,+-- 11~,"' )i~)i A ... :.\·1_,,.,·\~" t;,vV\:'~ I ,.;-,.,,,, . .,;"'J::) 

·!-', '· 

ZlPCOOE OW.I\IEf! AOOR,ESS IClTY STATE 

COUNTY.....iS./;,;t"T""~!~o4,~·~;~'­
SURFACE ELEVATION -;,J-;c,..-' ':f~'-J~,<"-·---

. :·. 
' 

MONITORING WELL INSTALLATION 
CONTRACTOR'S NAME 
DRILLING'.CONTRACTOR'S 
NAME· 

LARGEST'/, 

WELL CONSTRUCTION INFORMATION · ·- · 

TYPE D MONITOAINGWELL I TYPEOF O HAZAROOUSMA1'EAIAL ]MON!TOl'UNGFOFl:{Ct'.li=Cl<ALLTHATAPPLY) ---·:--- . 

OF O 1:"IEZ:OMETEA · . T':f~:t ,121.ANOFILL O OTHER I g y.o.c. D METALS D PETROLEUM ~RODUCT 
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PFIO· LENG™~ 01AMETEROF wE1(,,HTOR 101AM£TB1.AN0 ~~" __ •_o_ IMATEl'l1AL·_ o THERMoPLAS_ TIC. -_ ~1.oc_K_••• __ ·_c __ "' TECTIVE CASING SOR• DEPTH OF ' ~· · - · i' . .'r.:;;;;d"_ 
CASING· .. ~-

5
. . . ,L_ 

1
0RILLHOLE o ! -~0--F(UOROPOLYMER _"'"''_''" No 

,?F~~t.;. FT. lO IN '10 ,.?.St~- R ' TYPE • -~. :_,_:,;~; __ :_,f · :'.': 

1 ci:,PVENTE~-- JP MATERIAL ·1 OEPTH HIOM TttE su1<FAC<I 1,.-,., BO oeSCR1a1;; 1-1ow e i:1.us1« uouNTWAS 
,-_ ·.'·.. !A'i CASING O CEMENT iTOTHEBOTTOMOFHIE TYPEOF'i;,::J A VE CONSTl'IUCTED\·• :f, __ 
._-::,:.;. 0 YES NO GRO~-r: ;=..;CONCRETE !CAS!NGGl'IOU!SEAL SURFA.CEI GROUND -~-1-1c~---"'-----

WEEP HOl...£"/ OETA!u 'MC ii / COMP\£~ 0 FLUSH A 1fA. 
n-vEs'- 0 NO ' 0 OTHER 3 FT.i TION .~- . MOUNT --'c,;4 =--'--'-~-----~~~~-'--~~-

CENTRALIZER USED )d NO 

:oNRIS~. :· .. DYES 

' LENGTH 
RISER· 

' LOCATED A"f 

""" DETAIL$ lDJAMETEROF WE1GHTOR 
RISER PIPE $01'! ~ 

T'!:J " I '" &o 

MATERIAL 

O STAJN!.J;SSSTEEL O OTHER 

OlllMETEROf 
01111.LHOI.E 

JOJNTS J.,.,.l-1'tlREADED 
D MECHANJCAiJO WELDED 

IN. 0 OTHER -

fLl_c_jMENTSLLIRRY .D. CEM~T/Bl;NtONlTESt.URRY ,, 

ANN~ l.£di"°eNTONITESLURRY BAGSOF BENTONITE BENTON!TE .-/__ 

MATERIAL 

SEAL O CEMENTUSEO SEAL O SLURRY ~-CHIPS 
·,:.:}-'_·: .. ';-.;::E~LUFIR~_SENTONITE ::~Ti~~~GED-GA-L. 0 GRANULAR 0·:PELLETS 

MATERIAL 

O STEEL 

D OTHER 

LEl>!OTHOF 

'"" 

GRA!NSlZE LENGTH OFflLTER 
PACK 

MIITHOOOF 
JNSTALlATIDN I tnlormal!on ln_ •_ •• I 

coiLmll'l ill ba . FEt;T 

I •Lljlpllal:l In the Fffl FROM 

I :J '· WASTHEWELLBACK 
I BACK FJU.ED? f 

GRAiN SIZE 

'2.7 
U:.NGTH OF FIL TEA 
PACK 

FT. ·-"Jl-r;_,,.1 ,'( 

FL 

METHOD Of 
INSTAU.ATION 

O!AMETER' SLOTSIZEIWElGHTOR MII.TliHIAI. 

,:: /0 sn~)J l~;i~!C j IN. :?)< H ·~, ...... p,.., 

c 01AM£1"ER OF SUMP MATERIAL 

b PVC O STEEL I ~ FL1;101=ioPOLYMEfl 

MATEfllAL USED lfNGTH OF BACK FILLED 
BOR!;H5'J;~ 

lrom sw11,.., $UR FACE 
'column 

' 

'. 

)'1 THERMO PLASTIC 

O FLU ORO' POLYMER 
'-.t 

BENTON1TE,Sel<L · · I §Tj."1.ep 1N 

--~~SATURATED 
, ZONE:.<", 

O sATU~A~eo zciNE 

FORMATION 
OE$CRIPi'ION 

' --_. 

' 
! /'u. D ves ~No· .:. 

I Deplhlt:1.Topotthl! 7 / _ ., 
1 
STATICWATl:1i ':7"El ·" .,_ FEET FROM MULTIPLE.CASED weu.s ~' , ;) ·. ___ ,._ ,, 

. . MEASURING POINT SUBMIT ACC!T!ONAL AS BUILT DIAGRAM SHOWING WELL i=::::::_ _ _;_-1_c.:._;::c_,1-___ _: ._--C-'. ,'--'--

i - ·- -'· . · i,t";... · 'l , CASING. HOU: OIAME:TERS, ANO GROUTUSEO 
iOATEOF·STAT!CWAJl:Rlf~'i . CONSTRUCTION. OErA!LS !NC~UOING nPE ANO SJZE Of ALL .f i:···:,. 

1 ! HER Y CERTIFY-THAT 'TH MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED \N ACCORDANCE WliHTHE'.DEPARTMENT 

DISTRIBUTION: WHJTEIOIVISJON CANAR'l'IMONITOAING WEI..,!. C 
MAIL WHITE COPY TO: DEPARTMENT OF NATl.JRAL'f1ESOURCES, f>. OX 250. ROLLA, MO 65402 
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2206S-8L 
GMP 
GMP-2 

GMP-2 
As Built Diagram 

f 
Vapor 

sampling 
port 

-3 ft. 

In. diameter 
PVC riser 

~--Locking 
cap 

Concrete 

3.0 t. 
Top of bentonite/cernent grout 

,_ __ 6.0 ft. 
Top of bentonite chip seal 

,---9,0 ft. 
Top of sand pack 

,_ __ 11.0 ft. 
Top of screen 
10.010-inch slots) 

,--- 75.0 ft. 
Stainless steel centralizer 

steel centralizer 

,__ __ 140.5 ft. 
Bottom of screen 

(Not to Scale) 

All depths relative to ground surface 
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Concrete 

bentonite chip seal 
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Stainless steel centralizer 
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(Not to Scale) 

All depths relative to ground surface 



' , --:: ~,... MISSOURI DEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY AND 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

l OFFICE USE ONLY 

Re,NO 1 Ltt:;1 Fi7 

ST A TE WELL NUMBER 

Cl1ECKEO Bl' 

APPi,OYEO BY 
. 

l 0/\ TE RECEIVED 

CHECK NO. . ', .. ·. 

TRANSMITTAL NO. . : 
ROUTE . 

·•. 

ENTERED o,, 
'"' '" INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 

s,mn ZIP CODE 

J' 0 f: ,,, "I Z-
OWNER NAME - TELEPHONE 

"51 'i 7;,"I Ji 11 
OWNEFI ADDRESS jc1n STATE ZIP CODE 

I -
I 

VARIANCE .,E) YES !OATE!SSUED /(,/ - Z)- Si LOCATION OF WELL 

D Sl-!OW LOCATION IN i !SSUf!D NO lVARIANCENVMSEFI: V ?.S'5J SECTION PLAT 

COUNTY 5~ (_ ,, jf •. ··-

SURFACE ELEVATION t:" k-17 '6' 

o,_s_CR_,._,~L~O~CA~T~IO~N+O~F~T~H~E-W-E~LL~S~Oi-"'W~E~W~O~U~L~O-B~E~A~B-L-E~T~O-V~IS=IT"';-IT---1··· SMALLEST,., 5:,.,f-11 c-t~+ ( 01.-,1..a,c_, p* -r~ · 
(;,..,• ''",I r· ' \ pJ i i:;;11, < 5,1 ( t,.". I>-, --•· 

' ' 

LARGEST\/, 

----'• ---'' ___ ,, 
/,Y,_/ I.., k::. ;,;~.A .:;...,\. SEC,___ TWN, N,RNQ. E OR ' 

--------------------/LAT. 11. 24' • ';/1 ·· CONG;),:\ • </6 • .Jk. 
MONITORING WELL INSTALLATION 
CONTRACTOR'S NAME 
DRILLING CONTRACTOR'S 
NAME 

PERMIT 
NUMBER 

PERMIT 
NUMBER 

" · · WELL C"'NSTRUCTION INFORMATION · ·· -. 

TYPE O MONITORING WELL TYPE OF O J'IAZAROOUS MATERIAL MONITORING FOR: (CH.ECK AU. THA'T APPLY) 

OF D PJEZOMETER ::i::~ ,0'LANDFILL O OTHER D v.o.c. D METALS D PETROLEUM PRODUCT i WELL r.YoTHER 60·-:- ;,.,_ ; &: o L.U.S.T. ,.. 'OTHER ....Gt A- .:::.. ONLY 

!T:~E l.fililGTH ~~~ROF f~i?.HTOR gr,::~ANO JOINTS g~ MATER!Af. DTHERMO?\.ASTfC LOCK'.NGCAP? 

I CASING r ,ORIUHOL~IN O MECHA~El.Oeo Gr"sTEEL O FLUOROPOLYMER ~Es ONO 

! 
i 

?F~lii') .::). FT. (,,; IN. l..f'Q ). '5 i z:FT: n ~· TYPE <';.'-· • 

CAP VENTED 

·- 0 YES;tNo 

-~PHOLE? 

MATERIAL 

CASING O q.EMENT 
GROUT !"""/~ 
OETAILa ,.:::i CONCRETE 

DEPTH l'RQIA TilE SURFA.CE v'T 
TOTHEll.OTIOMOFTHE 1'YPEOF ''-' ABOVE 
CASING GROUT !lEAl sURflACE GROUND 

C~~J'~~ 0 FLUSH 

OESCFUae HOW THE fLUSH MOUNT WAS 

CoNSTRUC'reo~ 
/. I 

,====;c,~=1::'==========--...t:.l YES ONO 00THER--

CENTAAUZER USED g _!:J>l,-" 
ONFUSER ...-ffYES 1.0CArEOAT 

LENGTt-i I DIAMETER OF 
fllSE:fl l;J. RISER PlPI:: 
PIPE ~~ 

DETAILS 7,1,;i:!1 l'T, / 

WEIGHT OR 
SOR• 

FT MOUNT 

l ~::-NLESS STEEL O OTHER 

OIAME'TEROf 
ORILL HOLE 

(.., 

JOINTS /;:! THREADED 

O MECHANICAL O WELDED 
IN O OTHER 

MATERIAL 

Osrea 
D OTHER 

gjiEMENT SLURRY 

J,etf"-BENTON1TE SLURRY 

LJ CEMENT/BENTON!TESLURRY 
8AGSOF 

MATERIAL 1..EN<.rrn OF 

?AIMAAY 

FJi1!:R-~ 1 

. 

SE.CON DARY 
RLTER 
PACK 

WELL 
SCREEH ,, 

SUMP 
DETAILS;, 

' BACK 
FILI. 

0 .NON SLURRY BENTON!TE 

TYPE; 

CEMENT USED ___ _ 

'11,8£NTONITEUSED-­
WATER USED/SAG GAL 

BENTONITE BENTON!TE _./ S~ 
SEAL O SLURRY MCHIPS 5 

O GRANULAR 0. PELLETS 

~AND -

{:{. ~~=~~RED 

""' O SAND,: 
0.M'l!.:NUFACTUREO 

LENGTH OF SCREEN 

'qf' 
" 

LENGTH OF SUMP 

: '/ . /il /;+, 0 

WAS THE WELL SACK 
FU.J.E.01 

~o DYES 

Gf:IAJNSIZS. 

:J/'fu 
GRA.1NSIZS. 

-
OtAMETER 

I 
' (N. 

l.ENGTH OF FIL TE"R 
PACK 

°! (,;;, 
" 

LENGTH OF FILTER 
PACK - FT. 

SLOT S!ZE WEIGHT OR 

SOR: /1'\ 
I) ,~v 

METHOD OF 
JNS~T!ON 

; (-01'YJ•'i-

METHOOOf 
INSTALLATION 

-

m1orrn1Uon ln thl, 
ceilwntttobe 
,upplltcf !~ !he Feld 
l«imSlirfl(:a 
eol11"1n 

D.;>!h 10 bonom Ill 
PJ'OteeUff C..11111 
S.11~ 

ITT
AIAl 
l.ASTIC 

STEEL Oftplh 1,:, ~ 01 
f"1 P"' vu,:c AnnularSNI: 

D!AMETER OF SUMP 

' --~- ·' 

MATERJA.l.. USED 

---· I 
LENGTH OF BACK FILLED & 
BOREHOLE Dapll!toT11p~ 

_O,.:(HERMO PLASTIC 
LJ FlUORO ?OL YMER 

~~9i~"" 
.£34JNSATURATEO 

ZONE 
,·. 0 SATURATED'ZONE 

. 
. fORMATION 
DESCRIPTtON 

·. 

1 

,.. .. __ , Pri"'9ff FlllurPa: 

r.,~T~ATI~c=w~A=,._,,.7",.,,_;;;;,~-,: .... c:==R~O~M;-.L.TCM~u,~,~,,~(E~CA$;;:;~,o""'w~,u.s7" _________ --j~:0 Topoflh• 7 :·. .:-) 
r.c===~""F"".l==M~EAS=U~S,~NG~,O,~NT'--ISUllM1T ADDITIONAL AS SUJLT DIAGRAM S<iOWING WEU!-----+~-+-----~-----
OATE:Of'STATICWA'tERLE~ ,_ CONSTl'IUC'T!ON DETAILS !NC!..UDINC iYPl"i'AND SIZE OF AU ri(.;', 

•.•. l I I 1 U j "'\ 1 CASINQ,HOLEOIAMETERS,ANDGROUTUSEO. I -.;,:_,. _, -_ 

MEASURING: POltfl'FOfl BTAT!C:WATEA LEVE. IS DRILUNq EQl.jlPMENT o1pu, t<> Bottom 11! / ()}. 

O l;OPOFRIStPIPE f. [2('.AJFIROT~RY O AUGER1YPE -----+'"~·~·~··~·~··~-",-"=°,;-~-----------
i:J"'OTHER · ,,,._ f ' .'> 1~ .,J,., Tlllll D11>lfl: l {) ..l-

ELEVAT!ON OF MEA;'>tJFtltil!l,el). !NT O REVERSE O OTHER OATEWE!.LORtiftl'<GW('SCOMPLETEO 
· 1:-.'""1 I/) ROTARY I I ii.J/C,;..;, 

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED lN ACCORDANCE WITH THE DEPARTMEN­
OFNATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

,.SIG~~URE'j"rARYC0NTRACTORIP£RMIT~ ' loA,p - /,....., 1$lGNAJ:Jl~ORJLlEJV9ERM1Tb }_,vvr,)-;, f ,, t ., ..__ IOA'rE i ;,5 
lAJr'it>:,- , f'n-:i1J'1P/Y1 111,11? r'/ 1-n 
~0100-141s11-95J I DISTRIBUTION; WHITEfDJViSION' CANARY/MONITORING WEl,.L Yf:"TFIACTOR 'ptNK/OWNj>I"] --­

MAU.:WH1TE COPY TO:'OEPARTMENT OF NATlJRAJ.. RESOURCES.-Pffe). BOX WO, FIOLI..A, MO 55& 
ENCLOSE $35 PER MONITORING WEI.L FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION 



22066-BL 
GMP 
GMP-4 

GMP-4 
As Built Diagram 
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Vapor 
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port 
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In. diameter 
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cap 

Concrete 

t. 
of bentonite/cement grout 
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Top of bentonite chip seal 
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Top of sand pack 
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(0.010-inch slots) 
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Stainless steel centralizer 

steel centralizer 

,_ __ 134.5 rt. 
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(Not to Scale! 

All depths relative to ground surface 
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OA;E OFSTAT!C v;ATEA LEVEL-~ CONSTRUCTION DETAILS !NCLtJOlNG TYPE ANO SLZE Of AU. 

1-fZ" ~ • CASING, HO~E DIAMETERS. ANO GROUT USl!D. I 
j MEASURING POINTl'ORSTATJC WATER LEVEL IS ~:t:,IG EOUtPMENT \ o.p-11! to 8a-ltO'II of 135' 

··· .. l~OPOFRISJ!PIPE '.,) IA ROT ARV O AUGEA TYPE 
1tho$~; 

I Totatptcpth, / $: '7' OTHER 1 '·'""•"'-

O REVERSE D OTHER j ELEVAT!ON OF MEA$1J,~.,!~!.<li POINT ! OA~L DRILLING_WAS COMl't.ETEO 11-1 zcc.; 7 i !:" ~17' ·J.,,; •. ROTARY 

I
! HEREBY CERTIFY THAT'THE MONITORING WEL!. HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE W!TH THE_p. _EPARTMENl 
OF NA TUR AL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WEI.LS. -"·-, 

ro:e,·r 
I

,. . . 
OATE. 

/~l?· "')2/ 
'-If 100.1415 (7-9:i) 



AQUATERRA 
Environmental Solutions, Jnc. 

!3 Executive Or. Suite 1 Fairview Hei"hts IL 62208 

CUENT: Republic Services, Inc. 

PROJECT NAME: Bridgeton Landfill 

PROJECT NUMBER 4788. 10 

ROJECT LOCATION Maryland Heights, MO 

BORING LOCATION N: 1066895 E: 515160 

AES PROJECT l\'O 

AES GEOLOGIST 

srNnoo,n;; 

5VRTTlME 

SAMPLE SAMPLE 

NUMBER T'IPE 

HSA-1 

SS-1 SS 

HSA-2 cu 

SS-2 SS 

HSA-3 cu 

SS-3 SS 

HSA-4 cu 

SS-4 SS 

HSA-5 cu 

SS-5 SS 

HSA-6 cu 

SS-6 SS 

HSA-7 cu 

HSA-8 CU 

4788_ 10 

T.Pool, C. Jovce 

08131112 !'IN!S'!OATf 

rnastt TlME 

BLOW IU:COVEII\' 

COUNT (FT) 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

OS:04/Li: 

DEPTH 

If~ FEET 

-
2-

-·--·--
a-
~ 

10'-.._ 
12'-

22'­.._ 
,..._ 

uses 
Cl.ASS 

SC 

CL 

'--
26,1-1---1 

281-

-
30"­

'--
32"­

'--
341-

36'-

38'-

40 

SC 

LOG OF BORING NO GMP-4 

DRILLING CONTRACTOR; Roberts Environmental Drilling 

DRILLER; Patrick 

DRILLl~lG R!Gc Track Mounted CME-75 

DRlLLING METHOD; 8" ID HSA, S" Air Rorary 

SAMPLING METHOD: Snlit Snoon, Cuttinns 

BORHllG DIAMETER: 10"/6" 

WELL DlAMETER: 2x2" 

WELL COMPLET!ON: $1lck-Up 

SURFACE ELEVATION -484.2 

TOCEtEVATION S-4672'.D-467.2r 

WATER LEVEL: 

WATER Et.EVAT!ON: 

DATE· 

SOIL OESCR!P-TION ANO DRILLING CONDITION$ 

Top 2" roots and vegetation 
Medium brown (5yr4/4), fine SAND with rean 
CLAY, moist 

Moderate brown (2yr3/4) very fine clayey SAND, 
mois1 

Moderate brown (5yr4/4) fine sandy CLAY, moist 

Color grades to dark yellow brown, slightly 
coarser (10yr5/4) 

Moderate yellow bronw (10yr5/4) fine sandy lean 
CLAY, moist 

Color grades to pale Brown {SyrS/2) 

Grayish red (10yr4/2) clayey fine SAND, wet 

Light olive gray (5y512) 

Saturated so no samples taken 

SHEET NUMBER 1 of 2 

WELL CONSTRUCTION OE TAILS 

MATEfiJAL PVC PVC 
CASJNG DIAMETER: ? 

WELL TOTAL OE?n-J 7tr 

:SCRfE:N LENGTH. 

iOP OF SCREEN. 

BOTTOM OF SCRC:EN ~2 B' 

SCREEN SLOT O.U10 Us 

TOP OF FILTER PACK-

TOP OF SEAL· ,, 
' . 

TYPE OF SEAL: 3./e· Sern(>!).lt cr,i,s 

lYPEOfFILTERPACK. 12/WStca j GMP-40 GMP--4$ 

NOTES ANO WELL CONSTRUCTION 

---.. 
r.:,p-0f Upper Seal 3' ~ 

l'op ol Grnve1 Pact ff ~ 

Top of 4S Scme'1 7.e· M 

.· .. 

. _ _. 

•.: 
.· .. 
. ·.: 

··.: 
.. _ 

... 

.... .... .... .. 
~ .. ,. .. 
·.:···.: 
··-····.: 
·~····.: 
. · .. 
·_· .. ·.: 
·~·-,·.: 
·.:--·.: 

-------··~·-··.: -·~····.: 

-· .. ·.: -.. ·· 
-.. ·.: -" 

:-

- .. 
...... -. 
·.:·-· . . .. 

-·_· .. ·.: --_· .. ·. -., .. ·· -·.:· .· . -. · .. - -.· . .-.. ·.: -:···.: -. •.: 
-._., •.: 

-·.:···.: -.. ·•.: 

-.. - -.. _,,.·,: 

·.:· 
,·_·. 

LEGEND: 
SS - Split Spoon 
CU --Cuttings Sample 
ST - Shelby Tube 

PIO - Phc,toionization Detecto HA - Hand Auger 

PP - Pocket Penetrometet WB • Wash Bore 

HSA - Hollow Stem Augers RB • Rock Bit 

THE STRATIFICATION LINES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR -Air Rotary NX • Rock Core 



AQUATERRA LOG Of eoRING NO GMP-4 SHEET NUMBER 2 Of 2 

Environmental Solutions, Inc. 

13 Executive Dr. Suite 1 Fairview Helahts IL 62208 GEOLOGIST T.Poo1, C. Jovce 
CUE NT Rel'.lublic Services. lnc. DATE 08131/12 
PROJECT t~AME: Bridgeton LandfiH PROJECT NUMBER: 4788.1 

SAMPLE SAMPLE: BLOW RfCOVEII.Y DEPTH uses SOIL DESCRIPTION ANO ORILUNG CONDITIONS NOTES: GMP-40 I GMP4S 
NUMBER TYPE COUtrr {FT) 1N FEET Ct-4SS 

.. . .. .. - -. . .. . . 
42-

.. .. .. .. 
HSA·9 cu SC Bottom of 4S Screen 42,S' .. -. ·,.· . . .. .. . . -

44-
Top of Lower Seal 43' 

~ ~ Bedrock @45 Top of Gravel Pact 45' 
.. 

46-
.. . 

Very dark red (SR2.5) clayey SHALE, dry .. .. - . 
Light black in gray mottles (5b7/1) . .. 

48-
. 

. . - -··.: .. 
Tep of 40 Screen 49' . 

so- -.. . - . - . . 
52-

. - .. 
.·. - . - -Red brown SHALE, wet .. ·~·· 

54- -.· - . - -
56-

.. . -.. .. - - .. 
AR cu 58- SH . .. -.. . ·~·· - -.. .·· 

60-
.. --.. •'H'• - - .. 

62-
.. .. - .. •'.: .. - - .- · . .. 

64-
Band of gray shale, wet -

- .. -- .. 
66- -.. .. .. - Red brown SHALE, wet - .. 
68- - .. 

.. - . . .. .. - - .. 
70 

6om.1m or 40 Screen 59· .. . 

- Boring Terminated@ 70.0' 

72-

-
74-

-
76-

-
78-

-
80-

-
82--84,--
86 ... -,,_ 

f-
90 

LEGEND: PID - PhotOionization Detecto HA - Hand Auger THE STRATJFICA TION LINES REPRESENT APPROXIMATE 

SS - Split Spoon PP • Pocket Penetrometer WB - Wi:lSh Bore BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: fiV·SfTU, 

CS - 5 toot CME·s.ampter HSA - HoJ/ow Stem Augers RB-Rock Bit 
THE TRANSITION MAY BE GRADUAL 

ST - Shelby Tube AR -AirRotary NX - Rock Core 



Approx. 
483 MSL 

22068-Sl 
GMP 
GMP-5 

GMP-5 
As Built Diagram 

1 
Vapor 

sampling 
port 

-3 ft. 

I 

In. diameter 
PVC riser 

~--Locking 
cap 

Concrete 

___ 3.0 ft. 
Top of bentonite chip seal 

~--6.0 ft. 
Top of sand pack 

___ 8.0 ft. 
Top of screen 

I0.010-inch slots) 

--- 50.0 11 
Stainless steel centralizer 

steel centralizer 

~--117.5 ft 
Bottom of screen 

(Not to Scalel 

All depths relative to ground surface 



MISSOURIDEPARTMENT OF 
NATURAL RESOURCES 
DIVISION OF GEOLOGY ANO 
LAND SURVEY 

MONITORING WELL 
CERTIFICATION RECORD 

OFFICE USE ONLY 
REF. NO. 1 
CR. NO. 

STATE WELL NUMBER 

CHECKF.Ds'r 

APPROVl,:06Y 

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR 
SIT£/FACU.,ITY NAME WU.LNUMU£R 

f , ' I -f-d-,- l.1,·1 P- 5'"" 
SITE AOORESS 

15 5'7() 

I 
OWNER NAME 

,,l-1 

! OWNER AOOJ'ltSS CJTY 

DATE RECEIVED 

CHECK NO. 

TRANSMITTAL NO. 

ROVTE 

COUNTY <,.; (_ ·-' .. I 

i 

SURFACE ELEVATION 1: :':f 7 ?j 

LARGEST y, ___ ,,, ---'· ____ ,, 
/, , . ., .! SEC. --- TWN. N,RNG. E OR ' 

--------·-------------JLAT.~0 --2..h_, 34~ LONG. ::;,'z{, L.f-1:C, , 1±:_ 

MONITORING WELL INST ALLA Tl ON 
CONTRACTOR'S NAME 

DRILLING CONTRACTOR'S 
NAME 

' 
L..~ ,,,, . .-( ~ t-J(' 

WELL CONSTRUCTION INFORMATION 

PERMIT 
NUMBER 

PERMIT 
NUMBER 

.· .. 

{)Ul2G f "'_;,-./ ... 
/.,vr'i•,· 

TYPE 
OF 

WW. 

O MONITORING WELL npi OF g .!j.AZAROOUS MATERIAL I I-IONITOR!NGl-'OR: (CHECK All THAT APPLYl 

O P!EZOMETER POTEN· ,0."'""LANOFILL O OiHER i 9 ~,O.C. 0 !-1ETALS O PETROLEUM PRODUCT 
r.v6THER (:;s:A ·, /, .>l:i.., TlALSITI O L.U.S.T. I f"":),'"'"QTHEA: C...--,! '? ONLY 

LENGTH i~~ER OF ~:,HT OR Ii; gk"'p1ri; ANO JOINTS O THREA.£§9, MATERIAL o THERMO PLASTIC LOCKING CAP? 

,_..- / '.'.LLHOl.f D MECHANl~5Eo 0,,srEEL D FLUO~OPOLYMER Zn:s D NO 
~ Ff. .... IN. L,(/) 7(, ,J.. :::.: o~.....::___ TYPE 

CAP VENTED IMAiER!Al ! OEPTHAAOM THE$UIWACE c:t'" o YES l2°"NO CASING o CEMENT : TO THE BOTTOM OFT Hf TYJ>£ OF'""'-' ABOVE 
GROlli I CAS!NQ GROUT SfAt SURFACE GROUND 

WEEPHOLE? . DETAILS!fr'cONCR.eTE ...,, COMPLE~ Q FLUSH 

13"'YES D NO i D OTHER -- :_;:; FT. I T!ON MOUNT 

CEN'l'AAL1%El'I USEO 
ONAISER 

-t / ! MATERIAL 

LOCATEOAT. /17 W' ' STA!N!..ESSSTEEL. 0 OTHE:A 

RISER 
PIPE 

OETAJLS 

. RISER P!?E SOR W DRILL HOLE O MECHANICAL Q WELDED 

I
O!AMETER OF WEll;9HTOR I DIAMETER OF IJOINTS Q-'rHREADED 

ID FT I IN. tV I (-? IN.jO OTHER 

U CEMSiTSLUARY O CEMENT/BENTON!TESL.UAAY i MATtiRlAl.. 

ANNULAR ~NTONITESLURRY a:AGS"OF BENTONITE'IBENTON!TE 
SEAL O NONSLURRYSENTON!TE CEMENTUSEO____ SEAL O SLURRY ..9'.:'cHIPS . . .,· TVPE: ::i;~:~~~~ED (ZAL O GRANULAR O. PELLETS 

TVF< GAAJNSIZE LENGTH 01' Fil TEfl METHOD OF 

OESCRISE HOW THE FLUSH MOUNi WAS 
CONSTRUCTED 

MAT"i:!RIAL ~THERMO PLASTIC 

O STEEL O FLUORO POLYMER 

D OTHER 

LENGTKOf 
SW. 

I ElENrONITES.EAL I INST ALL~ !N 

hUNSATURATED 
ZONE 

SATUAA'rED ZONt, 

! P:,tr;~:V GtsANO .: 
·~·MANUFACTURED 

PACK INSTALLATION 

/12. ,,1f ... , 
lnlorm.ilfon 11'1 thlt 
column lo bl 
•uppllud In \ho Fe,1 
fromSur1ae• 
column 

FEET i 
FROM ' 

SURFACE 
FC>JtMATlON 

DESCRIPTION 
PACK . 

GRAIN SIZE 
SECQNPMY 

FILTER 
PACI( 

LENGTH OF ~1LTf::R 

'"'' 
"· 

METHOD OF 
INS'l'ALLAT!ON 

n,pu>t1>tio11ot1101 
Pro!HII•• Culn11 
Sul: 5 !J-to cl+, ·"I:, .. 

. ,.·;···~· ..:,·. l.£f4GTHOFSUMP .,:·', 

SU.MP '/ A.,·,, err~. . . ;.J . .f'' t ,, 

'<'-'··'. ·, .. WASTHEWELLSACl{-
BACI( flll.EO'! 

O!AMETER 

I "'· 
SI.OT SIZE WEtGH'f OR 

SOR¥ 

Iv >iU • 
B:'

T RIAL 

I" PLASilC 

Fi ~TEE. 

OIAMETER OF SUMP MAT£R!Af. -· 
MA TEAlAt.. .USED 

B PVC O STEEL 
FI...UOAO'POlYMER n "_,, __ 

l..eNGTH OF BACK Fil.LEO 
BOREHOLE 

! Dt1pl~ to ilaHi'Ul 
I A.nn\11'16e1~ 

I 
i D,iplh to s," CII 
Jbnlunlla $e1!: 

Oaplh to Top Dl 
Primary 1'111111" Pick: 

. 

I Fll.L O YEs ;a<o .--
'""===o::=oc---c===-~--c-======,-,,,-----------, D,iplh to T~pol Ill• <J. · r;.-' 
STATI~W/~~ ... ~EL FEET FROM: MULT!PL.ECASECWELLS ,"""':::;c'c"'----+'p"---..\·-···------'-'"-·c_ __ _ 

fc.=='""'""-~'==""";"";::;:"c'c'"";;:;'c0c'"c''lsUDMtT AOO!TlONAL AS BUILT raAGflAM Sl10WJNG WELL r , ,::>, 
DA~EOFSTAJ}°."f':!~i~EL ~l~~~~~A~~~~.1%';~:~·~:t. ANO SIZE OF ALL , >,/ .. : . . 

MEA$UfiJNGl'OINTFORSTATICWATifl Ll;VEI.. IS OR!WJNG EOU!PMENT oap1b to Bot!om ol / /~ 

D TOPOFRIS;-~PIPE J.. ,PqcfRROTARY O AUGl;RTY?E ------t'c'c'c .... :c:-'c"',.---,.,..,.-7~-------·-·----o OTHER . . ' " T911.l tltpth: I I ,;,( 
ELEVATlOO 01< MEASunlNG POJl'<T O REVERSE. D OTHER coc,=,=,=w'.',=u.-o-,-,-u.·,N~.

0
.·.·,00°0=.=,0.=.,=,-o---------

-· .· <-li'-1.. ROTARY JI. 1-· - <'i-1 
! HEREBY CERTIFY THAT THE MON!'i"OAING"WELL HEREIN DESCRIBED WAS CONSTRUCTED !N ACCORDANCE WITH THE:'.DEPARTMEN"' 
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS. 

I DISTRIBUTlotl'. WHIT£/Dlvm!ON CANA~V/MONffORING WELl..':.~::ACTOR PINK/OWNEfl ,Q; 
MAil. WHITECOPY'TQ; DEPARTMENT OF NATURAL RESOURCES. P ... ~~~ 260, ROl.l.A°: MO 65402 

ENCLOSE S35 PER MONITORING WELL FOR THE CERT!FlCAT!ON FEE WITk!N 60 DAYS AFTER WELL COM PL !ON 



AQUATERRA 
Environmental Solutions, lne. 

13 Executive Or. Sui!e '1 Fairview Heiahts IL 62206 

CUE.NT: Renublic Services, Inc. 

PROJECT NAME Bridgeton landfill 

PROJECT NUMBE:I~. 4788.10 

ROJECT LOCATION· Maryland Heights. MO 

BORING LOCATION N: 1067135 E: 517115 

AES PROJECT NO 4786-10 
AES GEOLOGIST: T.Poo! 

ST .... JHOA'IE 09/05112 FIN'Slf0ATE 09106112 

ST".<ll TiME 

SAMPLE SAMPLE BLOW 

NUMBER TYPE COUNT 

HSA-1 

SS-1 SS 

HSA-2 cu 

SS-2 SS 

HSA-3 cu 

SS-3 SS 

HSA-4 cu 

SS-4 SS 

HSA-5 cu 

SS-5 SS 

HSA-6 cu 

PIN:$HTIM" 

RISCO'JERY 

(FT) 

2.0 

2.0 

0.0 

2.0 

2.0 

DEPTH 

JN FEET 

.... 

..... 
1-

81-

1-

10,-. 

-
12-

-
14-

-
16-

-

-20'­

.... 
221-

.... , .... 
-

26-

-
26-

-

uses 
Ct.AS$ 

CL 

ML 

CL 

LOG OF SOR!NG NO· GMP-5 

DRILLING CONrRACTOR Roberts Environmental Drilling 

DRILLER Patrick 

OR!LUNG RIG Track Mounted CME-75 

ORILUNG METHOD a~ ID HSA, 6" Air Rorary 

S,O.MPLING METHOD Sol[t Spoon. Cuttinns. 
BORING DIAMETER. 10~/6" 

MLL DIAMETER, 2x2" 

SURFACE ELEVATION 486.2 

Toe ELEVATION- S-4S!!: 0-4!!9.0! 

WATER LEVEL 

WATER ELEVATION· 

DATE: 

SOIL DESCRIPTION MIO DRILLING CONDITIONS 

Gravel and brown silty CLAY, dry 

Brown clayey SILT, dry 

Brown silty CLAY, dry 

Brown silty CLAY, dry 

- --------·-----~---·------ . ·-·---·-·-· 
Tan to light gray silly CLAY, moist 

=~~~-·-- _______ ,, __ _ 
Dark grey silty CLAY, wet 

30,1-1----1 
Gray silty fine SAND with clay horizons, saturate; SS-6 SS 2.0 

HSA-7 cu 

HSA-8 CU 

-
32,-. 

36>­,_ 
35,-. ,_ 
4-0 

SM 

Gray, sandy, clayey SILT, wet 
............. --··-·····-.. --. 

ML 

SHEET NUMBER 1 of 2 

WELL CONSTRUCTION OETA!LS 

MATERIAt PVC PVC 
CASING OtAMETER: Z' 

WELL TOTAL DEPTH a:2· 

SCREEN LENGTH· 35· 

RISER LENGTH· ns· 
TOP OF SCREEN tOS' 

BOTTOM OF SCREEN 

SCREEN SLOT· 

TOP i:lF Flt TER: PACK: 

TOP OF SEAL: 

TYPE OF SEAL: :;18' S~m~M• Chps 

TYPE OF ALTER PACI< 12120 SJ,c,;, ! GMP·SD G:!~P-SS 

NOTES ANO WELL CONSTRl)CTION 

.. .. .. .. .... .. .. ~ ~ 

Top ol Uppaer Seal 3· 

~ 
Top ol G111vel Patk 9 6' ··-• -Top of 5S Semen 10 ti' 

.. _ .. . ·.: 

.·_·. ··.: 

.·_· .. ·.: 

.·_·, ,·.: 

.-

LEGEND: 
SS - Split Spoon 

CU -Cuttings Sample 
ST - Shelby Tvbe 

PIO - Photoionizalion Detecto HA - Hand Auger 

PP - Pocket Penetrometer WB - Wash Bore 

HSA - Hollow Stem Augers RB - Rock Bit 

THE STRATIFICATION LINES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 
THE TRANSITION MAY BE GRADUAL 

AR ~ Air Rotary NX - Rock Core 



AQUATERRA LOG OF SORlNG NO GMP-5 SHEET NUMBER 2 012 

Environmental Solutions, Inc. 

13 Executive Dr. Suite 1 Fairview Heights ll 132208 GEOLOG1ST; T.Pool 

CUENT: Reoublic Services. !nc. DATE: 09105!12 
PROJECT NAME: Bridgeton Landfill PROJECT NUMBER 4786.1 

SAMPLE SAMPLE BLOW 11.~COlll:F'IV DEPTH uses SOIL OE SCRIPT ION AND OR!LUNG CONDITIONS NOTES: GMP-50 I GMP-5S 
NUMBER TYPE COUNT (FT) IN FEET CLASS 

Gray fine-medium SAND trace grave!, .salurated 
.. . . .. .. . . .. .. .. . . ,-- .. .. - .. .. .. - .. . . 

HSA-9 cu 42,-. . ·.:· ··.: - .. 
SP 

.. .. - __ ,,,,, __ .. . . .. - .. .. .. - .. . . 
44,.. .. . · .. . . - . . .. - .. - .·. .. - . . 

Gray, fine-medium. SAND _with,_clay, saturated rnrnNN 
Sottom of 5S Scn.,en 45 :S - .. .. 

46 

~ ~ - CL Orange red silty CLAY with shale fragments, wet Top of l11wcr Seal 46 

48 
Bit Refusal/ Bedrock @ 48' -- .. ,... Top of Grnv~I Pack 41!' ··-· -

SH .. 
so,- .. -

Oran,ge_ brown. SHAL~. wet ... --... ····--mmmNHNH•·-·· '"-"' 
.. .·_· . 

Gray weathered LMS irtterbedded with orange 
.. .. 

52,- -- -
brown shale, wet 

.. 
Top of SO Screen S1.8 .·.: .. - -.. -54- - .. - -- -.·. - .,.:, ...... - .. - -- -.. . . AR cu 58,- - -

Competent LIMESTONE begins from cuttinQS-··· .. -- .. .. .· -1-· so-
.. -

Gray LIMESTONE, dry .·.: ·-·· - -1-· 
62-

.. .. 
.. •'"• .. .. - -.. . . .. -..... - .. 
- -I- .. - . . .. .. 

66,-. 
LMS -.. .. - -, . - -66,- - .·_·. -,- - .. - -70,- - .. .. -I- -- -72,- .. - . . .. .. 

I- .. - . . 
74,-

.. -- .. 
,- -.. .. - -76,- - .. .. .. ,- - .. .. -78,- .. -.. 
I-

Gray LIMESTONE, wet .. -
80,- - .. -- -I- . ·.: - .. 

Bol!om o! 50 Screen 81.8' .. 
82 

Boring Termina·ted@ 82.0' -....... 
,-

86,-
I-

88,-

-
90 

LEGEND: PID - Photoionization De tee to HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE 

SS· Split Spoon PP - Pocket Penetrometer WB • Wash Bore BOUNDARY LfNES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bil 
THE TRANSITION MAY BE GRADUAL. 

ST - Shelby Tube AR -Air Rotary NX - Rock Core 



AQUA TERRA LOG OF BOf!ING NO.: GMP-6 
Environmental Solutions, Inc. SHEET NUMBER 1 of2 

13 Executive Dr. Suite 1 Faitview Heinhts IL 62208 DRILLING CONTRACTOR: Robefls Environmental OriW= WELL CONSTRUCTION OE TAILS 

CUENT. Renublic Services, Inc. DRILLER: Patrick MATERIAL: PVC PVC 
PROJECT NAME: Bridgeton Landfill DRllllNG R!G: Track Mounted CME-75 CASING DIAMETER; r ,. 

PROJECT NUMBER -4788.10 OR!LLING METHOD 8" ID HSA. 6" Air Rorary WELL <OTAL DEPTH ;;, ~· 
ROJECT LCCA T!ON Maryland Heights, MO SAMPLING METHOD: Snlit Snoon. Cuttinns SCREEN LENGTH· " " BORING DIAMETER: 10"16" R!SERLENGTH· 32:' D6 
BORING LOCATION N: 1067308 E: 517573 WELL DIAMETER· 2x2" TOP OF SCREEN. ,r9~- 10 e· 

WE:ll COMPLETION: Stick-Un SOTTOMOF SCREEN. 611' io1;· 

AES PROJECT NO 4788.10 SURFACE ELEVATlON: 476,3 SCREEN SLOT· 001UiN oc1c,i. 
AES GEOLOGIST: T.Poo! TOC Et.EVATlON: S478J~67' 0-41lk94 TCP OF ALTER: PACK: " ' 

STJI.Hl.l~TE 09106112 F;,:;Slit'ATE 09107112 WATER LEVEL" . TOP OF S'EAL· " 
,. 

STARTN,1£ r,i,;,stiTI!lE WATER ElEVAT10N· TYPE Of SEAL' 3.'i"<" 8eotoMe Cll.1» 
. 

SAMPLE SAMPLE BLOW RECOVERY DEPTH uses DATE: TYPE OF Fll!ER PACK: 12120 :%oe I Gl.1P,SO GMP-6S 

NUMBER TYPE COUNT (FT) IN FEET CLASS SOIL DESCRIPTION AND DRILLING CONOlTIONS NOTES ANO WELL CONSTRUCT/ON 

I- Grass on surface .. .. - .. 
21-

Brown clayey SILT, dry .. .. - .. 
HSA·1 ML .. .. .. 

I-

i 
4'-

TopofUpp,erSea13' 

Br-own silty CLAY, dry 
·····- ·······-··- . .., ...................... -··-· 

~ 
SS-1 SS 2.0 6'-

~ 

•'-- CL 
HSA·2 cu L.. 

·,,·· .. 
10 -......... ,. TopotGr.,vel Pad 1, G' • •• . .. 

.. 
Gray mottled brown clayey SILT, moist . . .. .. ·.:• 

SS·2 SS 2.0 I- -.· .. 
Top or 6S sere en 10 <r .. .. 

12'- -.. · . . . 
~ 

.. . . -. . .. 
HSA-3 cu 14~ 

. .. .. -.,·· .. . .. 
L.. ML 

_,,_ ·····---... ---· .. . . -
SS-3 SS 0.0 

,..__ Brown sandy clayey S!LT, wet .. . . . 
.. . . -.. .. .. 

I- -.. .. · . 
181-

.. . . . -· .. .. HSA·4 cu .. .. 
~ -.. .. .. . . 

20 .................... .,_. ..... ....... _ ........ ., ........... - ................................................... .. -Brown silty fine SAND, saturated . .. .. .·_· . 
SS-4 SS 2.0 ~ -.. · . . 

22'-
SM 

.. -.. . .. ·.: 
I- -. . .. 

HSA-5 cu .. . .. .. .. 
241- -.. . . . .. 

BroWn fine-medium SAND, saturated 
~ ·- ·---"··-"-··- -Bo!!ompf BS S~reen 25.6' -. . .. .. . 

SS-5 SS 2.0 261-
SP fop"' co:.,,'"" ,so·~ ~ ~ 

Gray CLAY, wet 

HSA-6 cu 
28 --------------------·----------------

Bit refusal@ 28.0' ... ··, 
I.. 

.. 
.. . . 

30'-
.. 

Gray weathered Limestone with sand in cuttings, Top of 60 Screen 2&.S' •-· - . ·. ,_ - .. .. 
32'-

LMS 
.. - ,'; . 

L. 
.. - .. 

AR cu w- . - .. . . 
~ -.. . . 

36'-
.. . -.. . . . -----------------------·-------------·-- -

38'-
Gray CLAY, wet (Possible CLAY filled void) . 

CL -
~ 

.. -40 . .·,:· 
LEGEND: PID - Photoionization Detecto HA - Hand Auger THE STRAT/FICATIQN LINES REPRESENT APPROXIMATE 

SS· Split Spoon PP - Pocket Pene!rometer WB · Wash Bore BOUNDARY LfNES BETWEEN SOIL AND ROCK TYPES: lN·SITU, 

cu -Cuttings Sample HSA - Hollow Stem Augers RB- Rock Bil 
THE TRANSITION MAY BE GRADUAL. 

ST· Shelby Tube AR -AkRoll}tv NX - Rock Core 



AQUATERRA 
Environmental Solutions, Inc. 

13 Execu!ive Dr. Suite 1 Fairview Heiohts IL 62208 

CUENT: Renublic Services, lnc, 

PROJECT NAME: Bridgeton Landfill 

SAMPLE SAMPLE BLOW RECOVERY DEPTH uses 
NUMBER TYPE COUNT (fl) IN FEET CLASS 

-,,_ 
-

44-

-
"--
48-

-
so-
-

521-

-
54-

-
56-

-
AR cu 58- LMS 

-
60-

-
62-

-
64-

I-

661-
I-··--701-

I-

"'"" I-

741-
I-

76 

I-

781-
I-

801-

I-

02,... -841-

I-.. ,... 
I-

881-
I-

90 

LOG OF BORING NO GMP-6 

GEOLOGIST: T.Pool 
DATE· 09/06112 

PROJECT NUMBER 4788.1 

SOIL DESCRIPTION AND OR!UING CONDITIONS 

Gra.y weal~e.red LIMES,TONE, sand. in .cllttin~s. 
Gray 

Boring Terminated@ 76.0' 

SHEET NUMBER 

NOTES: 

Bouom oleo saeen e1ur 

Boring fell in 6.0' before 
casing was installed 

GMP-60 

.-.-

LEGEND: 
SS · Split Spoon 

CS - 5 foot CME Sampler 

ST - Shefby Tube 

P!D • Photofonization Detecto HA - Hand Auger 

PP - Pocket Penetrometer WB • Wash Bore 

HSA • Hollow Stem Augers RB - Rock Bit 

THE STRATIFICATION LINES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR -Air Rotary NX - Rock Core 

2 of 2 

GMP-6S 



AQUA TERRA LOG OF BORING NO GMP-7 
Environmental Solutions, Inc. 

13 Executive Dr. Suite 1 Fairview Heiohts IL 62208 ORI LUNG CONTRACTOR: Roberts Environmental Dnl\inn 

CLIENT: Renubtic Services, Inc OR!UER, Patrick 

PROJECT NAME· Bridgeton Landfill DRlllJNG R!G· Track Mounted CME-75 
PROJECT NUMllEft 4786.10 DRILLING METHOD: 8" ID HSA. 6" Air Rorary 
ROJECT LOCATION: Maryland Heights. MO SAMPLING MEHiOO; Split Snoon, Cutlinos 

BORING DlAMETEft i0~J6" 
BORING lOCAT!ON- N: 1068503 E: 517249 WELL DIAMETER: 2x:r 

AESPROJECTNO 4788.10 

AES GEOLOGIST: T.Pooj 

09/12112 P<W$H OATt 09:12112 

S!A~P1M£ 

WELL COMPLEilON Stick-Un 

SURFACE ELEVATION: 480.7 

TOC ELEVATION S-48".t5: 0-4-8~ 56 

WATERLEVEL­

WATER€LEVATIQN· 

SAMPLE SAMPLE BLOW R£COVl:AI' DEPTH uses 
CLASS 

DATE: 

NUMBER T'IPE COUNT !fT) IN FEET SOll DESCRJPT!ON ANO OR1LUN'G CONDITION'S 

HSA-1 

SS-1 SS 2.0 

HSA·2 cu 

SS·2 SS 2.0 

HSA-3 cu 

SS·3 SS 2.0 

HSA-4 cu 

SS-4 SS 2.0 

HSA·5 cu 

SS-5 SS 2.0 

HSA-6 cu 

SS-6 SS 2.0 

HSA-7 cu 

AR cu 

•'­.... ..... 

CL 

Grass on surface 

Brown silty CLAY, dry 

10'-J----' 
'-'--"S'-P_,Brown fine SAND, dry 

12'-
Brown clayey SILT, moist 

I- ML 
14'-

, ..... Brown silty CLAY, moist 

CL 

20,1-1----1 oo•o•mm ••m ••«•'•M" "'"•-

1-

221-

241... 

1-

261... 

-
28'-

ML 

Light brown mottled gray clayey SILT, moist 

Gray clayey sandy SILT, moist . 

I­

,0,1-+-~-4 
SM Gray clayey silty SAND, wet -·--- . 

32'­
I-

34'-
SP 

Gray fine-medium SAND, saturated 

ROUGH DRILLING 33.0'·35.0' 

1-1----l--HH_______________________________ -
Bit refusal/Bedrock at 34.5' , ..... 

38'­
I-

40 

LMS Gray Weathered LIMESTONE with shale and 
sand, dry 

SHEET NUMBER 1 of 2 

WELL CONSTRUCTION OET AILS 

MA'TERiAL PVC PVC 
CASING DIAMETER· 7 7 

WELL TOTAL OEPT'H 11~ >T 

SCREEN LENGTtt w " RISER LENGTH: '" " TOP OF SCREEN '" " BOTTOM Of SCREEN lHB· )1 B' 

SCREEN SLOT 0010N 0-010 •N 

TOf>OfflLTERPACK ~4· " 
TOP OF SEAL· 37 ,. 

TYPE OF SEAL- 311> SenloM.O Ch,p, 

TYPE OF FfL TER PACK 17120 Sl,c;; · 1 Gl,IP.70 ,:;,;p.7$ 

NOTES ANO WELL CONSTRUCTION 

Top o<Uppe, S"<J' ~ 

TopofGrave!Pact!UJ' ··-· 

Top of 7S Scl'<'~l'l &.8: 

fop o-l 70 Scr<1en 37 . .S' 

-- ~ - ~ 

~ 

~~ ~ .·_· .. · . .·_· . 
,·_· .. ·.: .. _ .. 

.·_· .. ·.: 

LEGEND: 
SS - Split Spoon 

CU -Cuttings Sample 
ST- Shelby Tube 

PJD - Pholofonization Detecto HA - Hand Auger 

PP - Pocket Penetrometer WB - Wash Bore 

HSA - Hollow Stem Augers RB - Rock Bit 

THE STRATIFICATION LINES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 
THE TRANSITION MAY BE GRADUAL, 

AR - Air Rotary NX - Rock Core 



AQUATERRA LOO OF BORING NO' GMP-7 SHEET NUMBER 2 of2 
Environmental Solutions, Inc. 

13 Executive Dr. Suite 1 FailView Heinhts IL 62208 '"'EOlOGIST. T.Pool 
CLIENT. Re"ublic Services, Inc. DATE. 09/12/12 
PROJECT NAME. Bridgeton Landfill PROJECT NUMBER 4786.1 

SAMPLE SAMPLE BLOW RB:OVERY OEPTH uses 
SOIL 0ESCR1PTION AND OR!LL1NG CONOtnONS GMP·70 I NOTES: GMP-7S NUMBER TYPE COUNT !FT) IN FEET CU.SS 

- Gray Weathered LIMESTONE with shale and -- " 

~and, dry - ··~·· 42- " 

Limestone becomes saturated-·---·~- - -----···- .. -- -
44- .. -.. -. -- --- -
46- " " -.. --. .. --- -
48- " '.:• - .. 

" " - -so- " 
'a'• --- .. 

I- " " -
52- " " - .. .. " - -.- .. 
s,~ " " -

I- " 
-. -

56'- " -
I- " " -.. --

581- LMS 
.. " .. - . . 

~ " .. -so~ .. ·.:· - . -. 
~ -- ---.. 

62'-
.. " -

I- .. .·.:· --- --. 
641- " " 

Weathered Limestone ends, dry .. - ··. 
AR cu I- " " -

661- " " -
~ " " -.. . . 

68'- " " -.. 
I- .. -.-.. 701- .. -Gray LIMESTONE. dry .-
I- " .. -. - . .. 

721- " " -.·-
~ " - .. 

" 74~ -.. ... .. " -.. .. 
76'-

.. " -.- .. 
I- .. " -... .. 

78'-
.. ---.. .. 

I- " .. - .. 
BO!- " .. -.. -. 
~ " - ·. 

82'- - -... ,_ " " -.. ... 
84'- " .. - .. 

'- " .. 
Gray LIMESTONE, wet till end of boring at 118' - .. 

901- " .. - .. 
~ 

.. " -
1001- .. .. -... .. 
~ " 

Borinn Terminated fRl 118' -118 Bolt om of 70 S(;l~eri l 17.8' .. " 

LEGEND: PID - Phatoionization Deteclo HA - Hand Auger THE STRA TIFICATJON LINES REPRESENT APPROXIMATE 

SS - Split Spoon PP - Pocket Penetrometer WB - Wash Bore BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 

CS - 5 foot CME Sampler HSA • Hol/OIV Stem Auger.s RB-Rock Bit 
THE TRANSITION MAY BE GRADUAL. 

ST - Shelby Tube NX - Rock Core 







NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573} 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 2 PHASES 

01/01/1000 02/17/2006 

10/15/1999 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
0'1\NERNAME 
BRIDGETON LANDFILL AUTHORITY 

0\o\NER ADDRESS 
13570 STCHARLES ROCK RD 

SITE NAME 
GMP-9, 

D GAS MONITORING 

QDSTEEL D 

RISER PIPE DIAMETER _1l! IN. 
RiSER PIPE MATERW.. [gJ PLASTIC 

PTFE 00THER 

SCREEN DIAMETER _1l! IN. 
SCREEN MATERIAL 0 PLASTIC 
D STEEL D PTFE D OTHER 

PRIMARY FILTER PACK lENGTH ----.i!U! FT. 
SECONDARY FILTER PACK LENGTH __Q.Q FT. 

ANNULAR SEAL LENGTH _1.Q FT. 

ANNULAR SEAL PLACED BY D TREMIE 

D PRESSURE GROUT THRU TREMIE 

LTIPLE CASED OR NESTED WELLS 

DNR VARIANCE NUMBER ~833"':-~=~ 
Applicable only if variance was obtained from DNR 

CJ WATER LEVEL MEASUREMENT (only) 

.§Z§.QlN. 

CASE DIAMETER ..§.l:tiN. CASE HOLE OIAJ.lETER.2JliN. 

RISER HOLE DIAMETER 
DRiLUNG METHOD 

QAUGER 

BENTONITE SEAL LENGTH __;tQ FT. 

__MIN. 

OTHER 

SEAL ABOVE SWL D SEAL BELOWS'II'L D 
SEAL ABOVE SWL WAS HYDRATED c::J 

GROUT 

OTHER 

OTHER 

AS-BUILT DIAGRAMS showing constructions dela~s with type, length and diameter of material and length and diameter of bores 

TOTAL DEPTH __4.!!.!! FEET 





RESOURCES 
OF 

EOLOGY AND LAND SURVEY 
(573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

O'h'NERNAME 
BRIDGETON LANDFill AurHOR!lY 

O'r\'NER ADDRESS 
13070 STCHARLES ROCK RD 

SITE NAME 
GMP-10, 

D GAS MONITORING 

SCREEN DIAMETER 
SCREEN MATERIAL 0 PlASTIC 

STEEL 0 PTFE OTHER 

PRIMARY FILTER PACK LENGTH ____32.Q FT. 
SECOliiDARY FILTER PACK LEI\'GTH __Q,Q FT. 

ANNULAR SEAL LENGTH ___1.0 FT. 

ANNULAR SEAL PlACED BY D TREMIE 

PRESSURE GROUT THRU TREMIE 

0 MULTIPLE CASED OR NESTED WELLS 

00206790 

ANNULAR SEAL MATERIAL 

D CEMENT BENTONITE 
IF NON..SLURRY BENTONITE 

10/15/1999 

D WATER ltVElldEASUREMENT (only) 

_MIN. 

OTHER 

BENTONITE SEALLENGTH --U! FT. 
SEALABOVESWI..c:J SEALBELOWSVI'Lc:J 

SEALABOVESWL WAS HYDRATED 

GROUT 
OTHER 
OTHER 

ATTACH AS·BUILT DIAGRAMS showing constructions detaHs with type, length and diameter of material and length and diameter of bores 

TOTAL DEPTH ~FEET 





NATURAL RESOURCES 00206791 10/15/1999 

DIVISION OF 
GEOLOGY AND LAND SURVEY 
{573) 368-2165 

MONITORING WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR 
0'1\NERNAME 
BRIDGETON LANDFILL AUTHORITY 

0'1\NER ADDRESS 
13570 STCHARLES ROCK RO 

SITE NAME 
GMP-11, 

RISER PIPE DIAMETER 
RISER PIPE MATERIAl 

D STEEL D PTFE 

__l.QIN. 
[KjPLASTIC 

00THER 

SCREEN DIAMETER --1J! IN. 
SCREEN MATERIAL c:J PLASTIC 

STEEL D PTFE D OTHER 

PRIMARY FILTER PACK LENGTH ____22.Q FT. 
SECONDARY FILTER PACK LENGTH -~0~0 FT. 

ANNULAR SEAL LENGTH _1.l! FT. 

ANNULAR SEAL PLACED BY D TREMIE 

PRESSURE GROUT THRU TREMIE 

0 MULTIPLE CASED OR NESTED WELLS 

RETURN OR INJECTION 
PERMIT MAY BE 

DFLUSH 

r=:J WATER LEVEL MEASUREMENT {only} 

§ZQ.Q!N. 

0 PLASTIC 0 OTHER CASE DIAMETER ,.M.IN. CASE HOLE DlAMETER_2.Q IN. 

ANNULAR SEAl MATERIAL 

D CEMENT BENTONITE 
IF NON-sLURRY BENTONITE 

RISER HOLE DIAMETER _MIN. 
DRILLING METHOD 

D AUGER D PUSH D OTHER 

BENTONrTESEALLENGTH _J.QFT. 
SEAL ABOVE SIM. D SEAL BELOW SV\'1.. D 

SEAL ABOVE SIM. WAS HYDRATED CJ 

GROUT 
OTHER 
OTHER 

ATTACH AS-BUILT DIAGRAMS showing constructions details wilh type, length and diameter of material and length and diameter of bores 

TOTAL DEPTH ___§Q.Q FEET 



NATURAL RESOURCES 
DIVISION OF 
GEOLOGY AND LAND SURVEY 
(573) 368-2165 

WELL AND ENVIRONMENTAL 
INJECTION WELL RECORD 

00206788 

2 PHASES 
01/01/1000 02117/2006 

10/15/1999 PUBLIC 

PROBE GMP-12 

INFORMATION SUPPLIED BY WELL OR PUMP JNSTALLA TION CONTRACTOR 
OVINERNAME 
BRIDGETON tANDflll AUTH 

OVINER ADDRESS 
13570 STCHARLES ROCK RD 

SITE NAME 
GMP-12, 

D GAS MONITORII>.'G 

RISER PIPE DIAMETER 
RISER PIPE MATERIAL 

[X] STEEL 

D STEEL D PTFE 

_:!.QIN. 
[KjPLAsnc 

OOTHER 

SCREEN DIAMETER 
SCREEN MATERIAL 
c::JSTEEL 

_i.QlN. 
c:JPLASTIC 

PTFE c:JOTHER 

PRIMARY ALTER PACK lENGTH ____l1.ll FT. 
SECONDARY FILTER PACK LEI>.'GTH ___!l.Q FT. 

ANNULAR SEAL LENGTH ___2.Q FT. 

ANNULAR SEAL PLACED SY D TREidiE 

PRESSURE GROUT THRU TREMIE 

TOTALOEPTH _!!Q.QFEET 

c:::J WATER LEVEL MEASUREMENT (00;') 

CASE LEI>.'GTH §Q.Q lN. CASE HOLE DEPTH .1iZ§.l! IN. 

CASE DIAMETER .§.QIN. CASE HOLE DIAMETER ....2.QIN. 

RISER HOLE DIAMETER _MIN. 
DR! LUNG METHOD 

QAUGER D PUSH D OTHER 

BENTONITE SEAL lENGTH __3.1! FT. 

SEAL ABOVE SWL D SEAL BELOWS\1\t. D 
SEALABOVESV\t. WAS HYDRATED 

SAND 
PREPACKED 

ANNULAR SEAL MATERIAL D BENTONITE SLURRY 
0 CEMENT BENTONITE GROUT QO NON..SLURRY ~>I=!JTI" .. H-r·~: 

IF NON-SLURRY BENTONITE IJD CHIPS 0 GRANULAR 



AQUATERRA 
Environmental Solutions, lnr;. 

13 Executive Or. Suite 1 Fairview Heinhts ll 62208 

CLIENT: Re"ublic Services, Jnc. 

PROJECr NAM!::: Bridgeton Landfill 

PROJECl NUMBER: 4788.10 

ROJECl LOCAT!ON· Maryland Heights, MO 

BORING LOCATION: N: 1066434 E: 516379 

AES PROJECT NO. 4788.10 

AES GEOLOGIST. C. Jovce 

081l0i12 F!W&lOATE O!l/12112 

SAMPLE SAMPLE 

NUMBER n'PE 

HSA·1 

SS-1 SS 

HSA-2 cu 

SS-2 SS 

HSA·3 cu 

SS-3 SS 

HSA-4 cu 

SS·4 SS 

HSA-5 cu 

SS-5 SS 

HSA-6 cu 

SS-6 SS 

HSA-7 cu 

BLOW 

COUNT 

IIECOV£f!Y 

{FT) 

2.0 

2.0 

2.0 

DEPTH 

JN FEET 

L-

2'-
L-, ..... 

16'­
L-

18'­

L-

uses 
CLASS 

SM 

CL 

SM 

'""_.,_ __ __. 
2.0 

22'­
L-

24'­
L-

2.0 261-

281-

30'-
2.0 1-

32'­
L-

341-

ML 

LOG OF eoRING NO GMP-13 

DRKUNG CONTRACTOR; Roberts Environmental onmno 

DRILLER: Patrick 

ORtll!NGRIG· Track Mounted CME·75 

DRILLING METHOD 8" HAS, 6" Air Rorary 

SAMPLING METHOD S"lit Snoon. Cuttinas 

BORING DIAMETER 8"/6~ 

WELL DIAMETER 2x2" 

WELL COMPL£110N; Slick-Un 

SURFACE ELEVATION. 483.2 

TOC ELEVATION: S-'l85J!81. D-400.027 

WATER LEVEL 

WATER ELEVATION· 

DATE.: 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Top 1" Roots and Veg. Fine Clayey, SILT, Dark 
Reddish Brown (10yr3f4), moist 

Fine Sandy Fat CLAY, Mo-d Brown {5yr4/4), 
moist 

Fine sandy Fat CLAY, Mod Brown (syr4/4), moist 

Silty Sand, Light Olive Gray (5y5/2) moist~wet 
with iron oxide Staining light brown {5yr5/6) 
medium mottled pattern 

Light brown mottled gray clayey SILT, moist 

Color grades to moderate yellow/brown (10yr5/4) 

L-.L--...J ····---··-······--··-····-··--··--·-········-·····-··-·-·······--····-·········-···-·······-· 

HSA-8 CU 

361- GC Clayey GRAVEL, Anugularto sub angular, dark 
._,_ __ _,yel!ow-orange, wet 

38'­
I-

40 

SM 
Clayey Silty SAND, Fine and Medium grained, 
Dark Yellow Brown (10yr4/2) 

SHEET NUMBER 1 of 2 

WELL CONSTRUCTION OETAlLS 

MATI:R!AL- PVC PVC 
DIAMETER: ,. ,. 

W!:LI.. iOTAL DEPTH: 69. 

SCREEN LENGTH. ,o· 

RISER LENGTH; ,.. 
TOP OF SCREEN 46.$' 4.a· 

80TTOMOF SCREEN: 68,!J> 44$ 

SCREEN SLOT: 0.010 lN 0010!N 

TOP Of FIL TI:R PACK: .,. 
TOP OF SEAL. 2.8' 

TYPE Of SEAL: 318" Ber.ICM~ Chip< 

TYPEOFl'ILTERPACK: ,;m.os"'°" I GW'·!W 

NOTES ANO WELL CONSTRUCTION 

Top or Upp.1r seal 2,8' 

Top of G,ave! Psek 3 e· 

Top of 1.'.lS Semen 4.8' 

.. .. .. 

.·_· 

.. .... ...... .... ~ 

.,~ lz ,..,,.. •'. 

.·_· .. ·.: 

LEGEND: 
SS - Split Spoon 

CU -Cuttings Sample 

ST - Shelby Tube 

PIO • PhotOionfzation Detecto HA - Hand Auger 

PP - Pocket Penetrometer WB - Wash Bore 
HSA - Hollow Stem Augers RB - Rock Bil 

THE STRA TfFICATJON LINES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: fN·SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR - Air Rotary NX - Rock Core 



AQUATERRA LOG OF BORJNG NO GMP-13 SHEET NUMBER 2 of 2 

Environmental Solutions, Inc. 
13 Executive Dr. Suite 1 FaiNiew He!Qhls IL 62208 GEOLOGIST: C. Jovce 

CL1ENT, Republic Services, Inc. OATE· 08/30/12 
PROJECT NAME: Bridgeton Landfill PROJECT NUMBER: 4788.1 

SAMPLE SAMPLE SLOW lll;COVERY DEPTH uses GMP-130 I GMP-13$ SOIL OESCRIPTION ANO DRILUNG CONOIT!ONS NOTES: 
NUMBER TYPE COUNT (FTI IN FEET CLASS 

Grading to Weathered Clayey SHALE. Thin slaty, 
.. . ·· .. . . .. . .. 

I-
Lt. Olive gray. (SyS/2) -. ··~·· .·.: 

42t- .. -. .. .. . . 
>- ··,.· . -. .. .. . . 

441- .. . · .. · -Botten of 135 Screen 44 a• .. . .. 
:;;~ I- ------------------------------------

~ 
;,z; 461- Silt to Shale with fine sandy banding, Pale Red Top of Lower Seal 45' 

I-
{10r6/2), pale Brown (syr5f2) Gray, Light Red wm 481- {Sr4/2}, light Bluish gray (Sb?/1), Dry Hard 

Top of Gravel Pac~ 48' .. .. 
I- -Top ol 130 screen 49' .. _, .·_· . 

50t-
Silty SHALE, moderate red (Srs14), Dry 

.. -
I-

.. -.. . ·, . . 
52,- - ·.:· . 

I- -Layered with pale brown {5yr5/2) and medium 
.. .. ··.:· 

541-
bluish gray {5b5!1), saturated in fractures within - ··. AR cu I-

SH . .. 
unlt - .. . . 

561- - .. . . 
I- .. - . . 

58t-
.. . - .. .. . 

I-

Silty SHALE, medium dark gray (NH). Dry - .. 
601-

. -.. 
I- - .. 

621-
. .. ... - . . . . 

I- .. . - .,, ... 
64t- .. -r· I-

.. . 
.. .·.:, .. 

"'"" .. 
I-

.. 
681-

. -:1: .· .. 
8ottom1lf 130 Screen 69' .. ... 

70,-
Boring Terminated @ 69_0' 

I-

72t-
I-

74,-

I-

76t-

~ 

781-

I-

80t-

~ 

821-

>-

84-

-
90-

-
100-

-
118 

LEGEND: PID - Photoionh:atlon Deiecto HA - Han'd Auger THE STRATIFICATION LINES REPRESENT APPROXIMATc 

SS - Split Spoon PP • Pocket Penetrometet WB - Wash Bore BOUNDARY UNES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 

CS. 5 loot CME SfJmpler HSA - Hollow Stem Augers RB-Rock Bil 
THE TRANSITION MAY BE GRADUAL. 

ST - Shelby Tube AR -Air Rotary NX- Rock Core 



AQUATERRA 
Environmental Solutions, Inc. 

13 Executive Or. Suite 1 Fairview Heinhts IL 62208 
CLIENT; Re"'ub!ic SeNices, Inc 

PROJECT NAME; Bridgeton landfill 

PROJECT NUMBER. 4788.10 

ROJECT LOCA Tim~ Maryland Heights, MO 

BORING LOCATION N: 1068503 E: 517249 

AES PROJECT t.10· 4788.10 

AES GEOLOGIST T,Pool 

STAATDl<Tt 0910~112 f1Si<SriDA<~ 09/05112 

S1A.'ITTIV.~ FiN,Si'\11!.1£ 

SAMPLE SAMPLE BLOW ,~, DEPTH uses 
NUMBER rm COUNT (FT) IN FEET Cl.ASS 

LOG OF BORING NO GMP-14 

ORILUNG CONTRACtoR: Roberts Environmental Orillin" 

DRILLER: Patriek 

DRILLING RIG Track Mounted CME-75 

ORILUNG METHOD: 8" ID HSA, 6" Alr Rorary 

SAMPUNG METHOD Sr!it S---n. Cuttinns 
BORING OIAMETER; 10"}6" 

WELL DIAMETER: 2x2" 

WELL COMPLETION: Stick-Up 

SURfACEELEVAT!ON· 480.7 

TOC ELEVATK!N· S-483.!il; D-483.56 

WATER LEVEL: 

WATER ELEVATION, 

DATE: 

Sotl.DESCRIPTION ANO DRILLING CONDITIONS 

ML Grass on surface with Brown clayey SILT. dry 
, .... 1----lltrace gravel., . .,..,., __ ,.., .. m ... nrn ........ rn ......... _. 

HSA-1 

SS-1 SS 2.0 

HSA-2 cu 

SS-2 SS 20 

HSA-3 CU 

SS-3 SS 2.0 

HSA-4 CU 

SS-4 SS 2.0 

HSA-5 CU 

SS-5 SS 2.0 

HSA-6 CU 

SS-6 SS 0.0 

HSA-7 CU 

HSA-8 CU 

AR CU 

6-

-,_ 
-

,o .. 

I­

m-
CL 

,,, .... ._ __ _. 

,.~ 
28'­

I-

ML 

SM 

3011-+----ll 

,,~ SP 

3£1.. 

Brown silty CLAY, dry 

Tan to light Gray, silty CLAY, moist 

Gray with Tan silty CLAY, wet 

Dark gray clayey SJL T, wet 

GraY silty fine SAND, saturated 

No Sample due to Auger backfill of sand 
SAND in cuttings .. · ... _ 

L..J... ___ L,-·-·--··------------------------

361-
1.. 

40 
LMS 

Bit Refusal/Bedrock at 37' 
Gray weathered LIMESTONE with occasional 
shale, wet 

SHEET NUMBER 1 of 2 

WELL CONSTROCllON DETAILS 

MATE RI Al: PVC PVC 
CASING O!AMETER: 

WELL TOTAL DEPTH 

SCREEN LENGTH 

RISER U';NGTH 

TOP Of' SCREEN 

BOTTOM Of SCREEN 

SCREEN SLOT· OO)O!N 

TOP Of FILTER PACK 

TOP OF SEAL 

TYPE OF SEAL 

NOTES AND WELL CONSTRUCTION 

.. .. -• Top of Upp" S.alO' ~ 

Top of Gra,;et Pack 5 8' • • 

Top ol 7S Sere-er\ 6.8' 

Bollom ol 14S Screen 33.8' 

Too of Lo=<Soaf eacl<3<'~ 

Top of Gra~et Pack 37· 

Ttip of 140 Sereeo 36.9' 

.... .. .... .. .. ,. ,. 

~. ~ 
,·_· .. · 

.·_·. 

·-- - :_ 

~?a 
LEGEND: 
SS - Split Spoon 
CU -Cuttings Sample 
ST - Shelby Tube 

PID - Photoionization De tee lo HA • Hand Auger 
PP - Pocket Penetrometet WB • Wash Bore 
HSA - Hollow Stem Augers RB - Rock Bit 

THE STRATIFICATION LINES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR - Air Rotary NX - Rock Core 



AQUATERRA LOG Of 80f11NG NO GMP-14 SHEET NUMBER 2 of 2 

Environmental Solutions1 Inc. 
13 E>:ecutive De Suite 1 Fairview Heiahts IL 62208 GEOLOG!ST T.Pool 

CUENT Republic Services, Inc. DATE. 09/04/12 
PROJECT N..o\ME. Bridgeton landfill PROJECT NUMBER· 4788.1 

SAMPLE SAMPLE BLOW REOO\lf'RY 01.:PTH uses 
SOIL DESCRIPTION ANO ORJLLJNG CONO!l!ONS NOTES· GMf'-140 I CLASS 

GMP,HS 
NUMBER TYPE COUNT !FT} IN FEET 

.. .. J' - .. 
42-

.. " .. -1-' - .. " 

" 
- .·_·. 

44- .. - .. .. " - •.. .,. __ ,, ____ ,,"_ ----- ------------·- ·----- -.. 
" 46- .. -
" -- -.. .. . . 

48- - .. , .. -- -.. ·, 
" so- -.. .. - -
" .. 

52- .. - ._ .. .. - -.. ··, 
" -54- .. - . ' 
" .. - -

56-
.. -
" - - ·, .. 

58- -.. .. - -.· AR cu LMS .. -60- ,·.: - .. -- -.. .. _ .. 
62- Gray LIMESTONE, wet -.. .. -- -.. .. .. -
64- - .. 

" .. - -.. .. .·_· . 
66- '. - .. - -- - .. - .. 
68- .. - ··, .. -- - .. - -70- .. -.. ··.:, 

- -.. .. .. -12- -- .. - -.. .. .. 
74- ··.: -

- -.. ', 
" 76- --- -' . 

78-
.. --

Bollom of 140 Screen 78J>' " 
,··. 

ao- Boring T erminaled @79' 

-
82-

>--

84,-

>--
86e--

>--

881-

c-
90 

LEGEND: PIO· Photoioni:tation Detecto HA • Hand Auger THE STRA TIFJCATION LINES REPRESENT APPROXIMATE 

SS - Split Spoon PP - Pocket Penelromeler WB - Wash Bore BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 

CS • 5 foot CME Sampler HSA • Hollow Stem Augers RS ·Rock Bit 
THE TRANSITION MAY BE GRADUAL. 

ST" Shelby Tube AR "Air Rotary NX • Rock Core 



AQUATERRA 
Environmental Solutions, Inc. 

13 Executive o·r. Suite 1 Fairview Heirihts ll 62208 

CUE.NT ReoubHc Services, Inc. 

PROJECT NAME: Bridgeton Landfill 

PROJECT NUMBER <17-88.10 

ROJECTLOCATlotl Maryland Heights, MO 

BORINGLOCATIOtJ N: 1067710 E: 517839 

AES PROJECT NO: 4788.10 
AES GEOLOGIST- TPoo! 

STA.'ITO~TE 09110112 FIN!$Ht,I\Tf IJWl0112 

5TAflrT!Mt 

SAMPLE SAMPLE BLOW 

NUMBER Tm COUNT 

HSA-1 

SS-1 SS 

HSA·2 cu 

FiWSMrW..; 

R~OOVliRY 

(FT) 

2.0 

DEPTH 

fN FEET 

-
2-

-
·­-,_ 
-,_ 
-

uses 
CLASS 

ML 

LOG OF BORING NO GMP-15 

OR!lllNG CONTRACTOR- Roberts Envltonmenlal Dri11inn 

DRILLER: Patrick 

ORlLUNGR!G- Track Mounted CME-75 

DRILLING METHOD a·~ ID HSA, 6" Air Rorary 

SA',IPUNG METHOD Solil 8""'0n, Cuttinas 

BORING OIAMETER; 10"/6" 

WELL DIAMETER: 2x2'' 

WELLCOMPLETION: Stick-Un 

SURFACE ELEVATION' 483' 

TOC ELEVATION $-461.15. D-48119 

WATER LEVEL -

WATER ELEVATION_ -

DATE: -

SOIL DESCRIPTION AND DRILUNG CONDITIONS 

Grass on surface with Dark brown clayey SILT, 
dry 

Brown clayey SILT, trace gravel, dry 

10,1-1----1 
Tan mottled gray silty CLAY, wet SS-2 SS 2.0 

HSA-3 cu 

SS-3 SS 2.0 

HSA-4 cu 

SS-4 SS 2.0 

HSA-5 cu 

SS-5 SS 2.0 

HSA-6 cu 

AR cu 

CL 

16-
BroWn-silty CLAY, wet. . -. -~ 

Brown_sancty.Cl.AY, we"t=--~:~:~·:~.~ .. ~.~~~- ......... '". 
18

1-... --+----1Brown clayey SILT, we1 

1-

20,-
Brown sandy SILT, saturated 

ML ,,_ 

m-
1-1---+~-~~~c-----------"--~~e-

Gray silty CLAY, wet 
261-

1-

28,-

301--321-

f-

341-

f-

36t--
"'"" ... 
40 

CL 

LMS 

Bit refusal/ Bedrock@ 29' (Rock in SS shoe) --

Gray weathered LIMESTONE, with clay in 
cuttings, wet 

SHEET NUMBER 1 of 2 

WELL CONSTRUCTION OE TAILS 

MATERJAV PVC PVC 
CASING DIAMETER: 

W'Elt TOTAL DEPTH. IS' 

SCREEN LENGTH. 

R!SERLENG1rt 

TOP OF SCREEN: 

SOITOfd Of SCREEN: 268" 

SCREEN SLOT. 0-()\Q IN 

TOP OF FILTER PACK: 

TOP OF SEAL· 

TYPE OF SEAL- ,>18" Bemo:o,-:e C~'PS 

TYPEOFFlLTERPACK' !21'2GSO"°" I GMP-1~D 

NOTES AND WELL CONSTRUCTION 

.. .. .. 
Top of Upper Sea! 3' "' 

~ 
T<lpofGravelPaci<.5.e: -

Tllp1lf15SScreens.a· -

BottomoJ !5S Screen 26 s· .. 

Top or Gravel Pack 32.S' ··~· 

"'",so""",,.,. ---r ·-r ·-r ·-r --r 
-:i""" 

-- --- --- -
~ ~ .·_· .. ·.: ··-·. .. ._ ..... -·_· .. ·.: -.. ·· -·.:, .·.: -._ ..... -.. ·· -.... 

-·.:• .·.: -·_·. ··.: -· .. · .. ·.: 
-. · .. ·· -- -- - -·.·· ··.: 

-

··.:· 

·~··. .. -. 
~ .. ·.: ·. 
·.:· .·.: ·. 

·.·• 
.-,.,. 

LEGEND: 
SS • Split Spoon 

CU -Cuttings Sample 
STwShe/byTube 

PJD. Photofonizaiion Detecto HA - Hand Auger 

PP - Pocket Peneirometer WB - Wash Bore 

HSA • Hollow Stem Augers RB • Rock Bil 

THE STRATIFJCA TION LINES REPRESEN1 APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 
THE TRANSITION MAY BE GRADUAL 

AR Air Rotary NX • Rock Core 



AQUA TERRA LOG OF BORING NO.: GMP-15 SHEET NUMBER 2 of 2 
Envtronmentat Solutions, Inc. 

13 Executive Dr. Suite 1 Fairview Hei,.,hts ll 62208 GEOLOGIST. T.Pool 
CLIENT: Re"ubJic Seivices, Inc. OATE 09/10/12 
PRO.JEGT NAME: Bridgeton Landfill PROJECT NUMBER 4768.1 

SAMPLE SAMPLE stow llE'.:OVflW DEPTH uses 
GMP,150 I CLASS 

SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES: GMP-l5S 
NUMBER TYPE COUNT jfT) IN FEET ... .. . .. . - -

42-
.. .. 

Gray weathered LIMESTONE, with clay In .. - · . 
- .. -

441- cuttings, wet . .. -.. <"..'• L- . -.. . . 
461-

.. - . 
.· .. 

~ 
.. . -.·· .. 

48'-
.. . -

~ 
. . - .. 

so~ . . ···--·--·---·-·-------··-.. ----.---·-·---·~ -... . . 
L.. .. . -

52'-
. ··-· . - •· . 

L.. .. .. -.. . . 
541... . .. -.. . . 
~ 

. . - .··· . 56~ -.. . . 
~ 

.. .. -.. .._ .. 
58'-

.. -
I- . . 

AR cu LMS 
.. - .. 

60'-
.. . - .. 

~ 
.. . -.. .·.:· 

621-
.. -

~ 
.. ·~·· - .. 

64'- . .. 
Gray LIMESTONE, wet -

L.. .. .. - .. ...... .. . -•" .. 
I-

.. .. - · . 
681-

.. . -
~ 

. ··~· -.. . . 
70~ .. .. -.. 

L.. .. ,·_·. - .. 
72'-

. .. -.. . . 
I- . . -.. . . 

741-
.. . - .. 

~ 
. . -.. ··.:, 

761-
.. - "• 

~ 
.. .. -.. 

78'-
.. . -Sol!{lm of 150 Screen 78.6' .. . .. 

801- Bottom of Boring @ 79' 

~ 

82'-

.... 
841-

L.. , ..... 
~ 

881-
I-

90 

LEGEND: PJD • Photoionization Detecto HA • Hand Auger THE STRATIFICATION LfNES REPRESENT APPROXIMATE 

SS • Split Spoon PP . Pocket Penetrometer WB · Wash Bore BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 

CS • 5 foot CME Sampler HSA • Hollow Stem Augers RB. Rock Bit 
THE TRANSITION MAY BE GRADUAL 

ST· Shelby Tube AR . Air Rota,y NX - Rock Core 



AQUATERRA LOG Of BORING NO, GMP-16 
Environmental Solutions, Inc. SHEET NUMBER 1 of 2 

13 Executive Dr. Sulte 1 Fairview Heiohts ll 62208 DRILLING CONTRACTOR: Roberts Environmental Ormino WELL CONSTRUCTION DETAILS 
Ct!ENT: Renublic Services, Inc. DRILLER: Patrick MATERIA\.c PVC PVC 

PROJECT NAME Bridgeton Landfill ORILUNG RIG. Track Mounted CME~75 CASiNG 01AMl:TER: ,, 
' PROJECT NUMBER 4788.10 DRILLING METI-IOO· 8" ID HSA, 6" Air Rorary WELL TOTAL DEPTH ,., 
,S' 

ROJECT LOCATION; Maryland Heights, MO SAMPLING METHOD: s, lit Spoon, Cuttinas SCREEN LENGTK " "' SORING OlAMETER: 10"/6" RISER LENGrrl J; 7 '" SORING tOCATJON· N: 1068094 E: 517531 WELL O!AMErER: 2x2" TOP OF SCREEN 32 6 n· 
WELL COMPLE.T10N: Frush Mount BOTTOM OF SCREEN· Yi B" n1r 

AES PROJECT NO· 4788.10 SURFACE ELEVATION 477.1 SCRE:EN SLOT t\010 rl: 00101:. 

AES GEOlOG!S'f:' T.Pool TOC ELEVATION· S-4476.77: 0.-476.81 TOP CF FILTER PACK; w "' srAAr DArE 09!11112 ~1~1S>HlJ.Tf 09111/12 WA1ER LEVEL. TO!'OFSEAL: 28" ' STJ>Rr TJME F!MSHnW WATER ELEVATION. - TYPE OF SEAL. ,.o.;· tlonloMi- Chi~~ 

St>.MPLE SAMPLE BLOW --· OEPTti uses DATE: 1'YP!:.OFFlLTERPACK 1212-0 Sfuce I GMP-160 GMP·16S 

NUMBER TYPE COUNT (FT) lN FEET CLASS SOIL DESCRJPllON ANP DRILLING CONOIT10NS NOTES ANO WELL CONSTRUCTION 

- Brown with gray silty GRAVEL, dry .. .. -- '" ,_ 
GM .. .. -- .. 

HSA-1 .. .. -- .. -

~ ~ 
4 .,.,HH .. m ., .... Top of UppetSeal 3' .......... ,-.. --...................... --···-·- ... ...... ............ -......... --... 

~ 
- SP 

Brown fine-medium_SAND, dry SS-1 SS 2.0 6 ..... ., ............ ,.. .................... ,_ 

~ 
Light brown clayey SILT, dry 

Top of Gra1H1! Paek 6.6," . ", ,·.: ··:· ..... 
" - .·_·. HSA-2 Cl/ Top ef 165 Screer: 7 8' - -f- ML 

I " " - " 
10>- - - - -

Rock in shoe no sample " " -SS-2 °'° - - - .·.:· SS I- -•" •' " .·_·. - -12 ........ ........ ........ .................... .......... ............ ............. .............. .. .......... 
" •' " - .·· . - -.. . - " " -HSA-3 Cl/ - ' 

.. -,.- ··.:· 14- -- .. 
' 

.·_· . - Brown silty fine SAND, trace medium SAND, " " " - .· .. ·. SS-3 SS - . -2.0 16 ... 
saturated " - " . . ' -t- ,. ............... 

'"""""""""' ..... "' ...... ·······-··· . ............. ., .. ....• ............ -" - -" - .·.:· 18t- -•" .. _ .. - - . 
HSA-4 - " " - ·· .. ·, cu - " ' 20-

' " -SP no samples do to saturated sand Jn cuttings - . . .·.:· - -" .. " .-.. · . - -22 ... -- - .. .·_· . 
I- -.. " ", ,. ... - - - -

HSA-5 CV ·".: ' " -- . .·.:· ,- -" . · · .. " .·_· . - - -26,- -. · .. " " 

' - - . - -
~ 

.. .·· . 
28- Bomimof 16S Scteen 27 e· 

~ HSA-6 cu Bit refusal!bedrock at 29,5' (LMS present in SS shoe) fop of Lower SM! 28' ________ H _________ H __________________ ...!, 

,o ... , ... Top of Gravel Pack 30' 

" 
,2 ... - -

"• .... - -
·-r " 

34,- Top of 160 Screen :'.12.8 -
AR cu LMS Gray weathered LIMESTONE, with sand in -r " -.... 

cuttings, wet ·-r 351- . 
·r ', - -r 38>- --r .... 

40 ._-j- -
LEGEND: PIO - Photofonizalfon Delecto HA • Hand Atiger THE STRATJFJCAT(ON LINES REPRESENT APPROXIMATE 

SS Split Spoon PP • Pocket Penetrometer W8 - Wash Bore BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 

cu -Cuttings Sample HSA - Hollow Stem Augers RB -Rock Bit 
THE TRANSITION MAY BE GRADUAL, 

ST· Shelby Tube AR -Air Rotary NX • Rock Core 



AQUA TERRA LOG OF BORlNG NO: GMP-16 SHEET NUMBER 2 of 2 

Environmental Solutions, Inc. 

13 Executive Oc Suite 1 Fairview Heiahts ll 62208 GEOLOG!ST: T.Poo! 
C!..lENL Republic Services, Inc, DATE 09111/12 
PROJECT NAME Bridgeton Landfill PROJECT NUMBER 4768, 1 

SAMPLE SAMPLE BLOW ll&OVEl'!Y OEPTH uses 
SOIL OESCRIPTION AND DRILLING CONOJT!ONS NOTES: GMP-160 I GMP-165 

NUMSl;.R TYPE COUNT !FT) tN FEET CCASS 

~_r_ay __ ~~~!~~~~--~l_t0_~?:1:Q!!§_, __ ~-~~--"- •' . .. . - -•' . . . 
42- - .. . .. - - .. . . 
44- - .. . . - - .. . . 
46- .. - . . .. - -. . .. .. . . 
48- - .. .. . - -··~· -so- -- -- -.. . . .. -52- - ·· . - . - -- .. 
54- .. - ._ .. . - - . ·. ··.: .. 
56- .. - . · . .. -- - . ·. - . 
58- .. - . . . .. 

AR cu - LMS -
60- Gray LIMESTONE, wet . . .. - · . . - -.. · . . 
62- - ·. - . - -. . 
64- - ... - . - -. 
66- - ·. -- - ·. .. -68- .. - .. . . -- - · . . 
70- -. - -.. · . . -72- .. - ·. -- --74- .. -. - -.. -76- .. -. - -.. · . . -78 

- Bottom of Boring @ 78' 

80--s2--.. _ 
-86,--

88 ... 

r-
90 

LEGEND: PID - Photoionizalion Detecto HA • HanrJ Auger , nE STRATIFICATION LINES REPRESErv I APPROX/MA E 

SS • Split Spoon PP - Pocket Penetrometer WB - Wash Bore BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 

CS • 5 toot CME Sampler HSA • Hollow Stem Augers RB-Rock Bit 
THE TRANSITION MAY BE GRADUAL 

ST· Shelby Tube AR -Air Rotary NX -Rock Cora 



TEMPORARY LANDFILL GAS MONITORING PROBES 



AQUATERRA 
Environmental Solutions1 Inc. 

13 Executive Or. Suite 1 Fairview Heiahls ll 62208 

CLlENT: Republic Services. Joe. 
PROJECT NAME: Bridgeton LandflH 

PROJECT NUMBER: 4788.10 
ROJECT LOCATION Maryland Heights. MO 

BORING LOCATION: N: 1066895 E: 515160 

AESPROJECTNO: 4788.10 

AES GEOLOGIST: T.Poot c. Joyce 

oar.10112 rml51-1on1o os12w12 

SAMPLE SAMPLE BLOW fll!COV!fRY OEPTH 

NUMBER TYPE COUNT 

HSA-1 

ss,1 SS 

HSA-2 cu 

!fTJ 

2,0 

IN FEET 

, ... 
, ... 

..... .... 
, ... 

.... 

uses 

'""' 

ML 

LOG OF BOR!NG NO· TMP-1 

ORIWNG CONTRACTOR- Roberts Environmenlal Drilling 

DRILLER Patrick 

CR!LLJNQ RIC.; Track Mounted CME-75 

DR!LUNG METHOD: 10" to HSA, 8" Air Rorary 

SAMPUNG METHOO Split Spoon. Cuttinos 

60RlNG DIAMETER. 12"18" 

WEU,. DIAMETER: 3X 1" 

WELL COMPLETJON: Stick-Up 
SURFACE ELEVATION 456.5 

TOC ELEVATION: S-4~ 47: M-456.43: C-456:-41 

WATER LEVEL: 

WATER ELEVATJCN; 

DATE: 

SO!L DESCRIPTION ANO DRILLING CONDITIONS 

Parking lot fill.gravel 

Brown sandy, clayey SILT, dry 

Trace Gravel at 8' 

SS-2 SS 2.0 
,o,1-1---s~M~tBfO'MI silty SAND. dry ----·-----·····-·--· 

HSA-3 cu 

SS-3 SS 0,0 

HSA-4 cu 

SS-4 SS 2.0 

HSA-5 cu 

SS-5 SS 2,0 

HSA-6 cu 

SS-6 SS 2.0 

HSA-7 cu 

SS-7 SS 1,Q 

12-
Dark brown, silty CLAY. moist 

-
14-

-
16-

No recovery spoon empty 

-
18-

Cl -
20-

- Dark brown silty CLAY, moist 

22-

- ----- ,., -- ------·------,.----·-·--·-------

24-

-
Gray silty CLAY, wet 26

'~1---~Gray silty fine SAND. saturated -
28- SM 
-,o,._..._ __ ...... , 

321-

1-

34,-
SP 

Gray fine-med SAND, Saturated 

Gray fine-med SAND, saturated 

SHEET NUMBER i of 2 

WELL CONSTRUCTION OE TAILS 

MATERIAL· PVC PVC PVC 
CASING DIAMETER ,. ,. 

1,\IELL TOTAL DEPTH· 

SCREEN 1£NGTH 

RIS"ER LtNGTrt 

TOP OF SCREEN· 363' 5 1' 

BOITOIJ OF SCREEN· 

SCREEN SLOT OOIOIH 0010 Ill 

TOP OF FfLTER PACK 05S' 

TOP OF SEAL: 3S3' 2.1· 

TYPE Of SEAL: lW s~mvrqe Ch'f> 

lYf'E OF FILTER PACK: t:V-& Si,ca j TMP-10 

NOTES.AND WELL CONSTRUCTION 

Top of Upper Seal 2_ 1·~ 

Top Qf Grave! Paek 4. !' .·· 
fop of tS Scrl!-lln 5.1' 

AR cu 

,s,~1----11 

-
361-... 
40 

LMS 

BEDROCK @ 36' trace sand 

TP ends logging here on 8120/12 resumed by CJ 
on 8129112 

Bott11m ol 1S Scieen 35. r 

TopoH~idllle Seal S5.'.3'~ 

Top of Middle Gravel Paci< :;r_:;· ··H· ~--~ 

LEGEND: 
SS • Split Spoon 

CU -Cuttings Sample 
ST· Shelby Tube 

PIO· Pholoionizalion Delee/( HA · Hand Auger 

PP · Pocket Penetrometer 

HSA - Hollow Siem Augers 

AR • Air Rotary 

WB · Wash Bore 
RB· Rock Bit 
NX - Rock Core 

Top of IM Screen 3fl_3' ··H· 
THE $T,v.tTIFJCATION LIN RlfffiRESENT APPROXIMATE 
~OUNDARY LINES BETWEEN son. AND ROCK TYPES: IN-SITU, 
THE TRANSITION MAY BE GRADUAL 

,_ 



AQUATERRA LOG OF SORING NO TMP-1 SHEET NUMBER 2 of 2 
Environmental Solutlons1 Inc. 

i3 Executive Dr. Suite 1 Fairview Hel"hts 1L 62208 GEOt.OGlST: T.Pool, C. Joyce 
CLIENT; Republic Services, Inc. DATE: 08120/12 
PROJECT NAME· Bridgeton Landfill PROJECT NUMBER: 4788.1 

SAMPLE SAMPLE BLOW R£CO'IEIIY OEPTH uses 
SOIL DESCRIPTION ANO OFULUNG CONOITIONS TMP·1D l TMP·1M l C<.ASS NOTES: TMP·1S 

NUMBER ""' COUNT (FT) 1N FEET 

.· .. · . ·· .. .. .. ,_ ,_ .. 
Fine clayey sand infiltrated through cracks in the . .. .. .. 

I 421- ,_ .. 

I 
~ 

limestone or beneath augers at RX interface .. .. ,_ 
overnight. Medium Bluish Gray (S85/1) . . .. .. . .. 

44'- ·- . 
·· .. .. 

~ 
. ., . .. .. · . . 

46'-
. . 

··.L.-
.. .. . . 

~ 
. .. ,_ .. .. 

48'-
.. . . .. ,_ .. 

.. . . 
~ 

.. .. .. .. ,_ .. 
50'-

. .. .. . . . .. .. ,_ . .. .. .. . . . · .. . .. .. 521- .. .. 
,•· ··.:· .· .. . . 

~ 
. ,_ .. 

AR cu LMS Bottom of !M Srn\tl'\ 53.3 ·· .. . . . .. .·· 54~ 

~ ~ I- -~ Top o1 Lowe1 Sul 53.5' 

561- Unweathered LIMESTONE at 55.0' 
'fop al Gravt! Pac~ 55.3' ··~' . -. ··,.· .. · .. ,, 

~ 
. 

58'- Top of 10 Sc,een 56.S •• _,I,, .. •'.:, <: .. 
I-

·.:· . .. ·, .·.:· ... . . . . ,o .... . ... . .. .. .. 
•' .... · .. · . .. . 

~ · .... .. . . 
62'- . ... .. .. .. 

I- . ... .. .. .. 
. . . . .. 

"'- . . ,. .. .. .. 
. . .. 

~ 
. .. .. .... 

"'- .. .. . .. •• &;rt,;,m 0110 Sciee.~ 66,s· . .. ... .·.: 
681- Boring Terminated@ 66.5' 

I-

70'-
~ 

72'-
~ 

74'-
I-

761-
I-

78'-
~ . 

80'-
~ 

82~ 

I-

"'-
~ 

86'-
~ 

88'-
~ 

90 

LEGEND: PTD ~ Phofoionization Detectc HA • Hand Auger THE STRA TIFJCATJON LINES REPRESENT APPROXIMATE 
SS - Split Spoon PP - Pocket Penetrometer WB • Wash Bore BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 

CS - 5 foot CME Sampler HSA • Hollow Siem Augers RB- Rock Bil 
THE TRANSITION MAY BE GRADUAL 

ST - Shelby Tube AR - Air Rotary NX - Rock Core 



AQUA TERRA OG OF BORlNG NO TMP-2 
Environmental Solutions, Inc. SHEET NUMBER 1 of 2 

13 Executive Dr. Svite 1 Fairview Hei"hts IL 62208 ORJLUNG CONTRACTOR Roberts Environmenlal Otillin" WELL CONSTRUCTION DETAILS 

CLIENT: Renublic Services, Inc. DRIU.ER Patrick MATERIAL PVC PVC PVC 
PROJECT NAME· Bridgeton landfill ORILUNG R!G Track Mounted CME-75 CASING DIAMETER· ,- ,. ,-

PROJECT NUMBER 4788.10 OR!LUNG MET HOO. 10~ ID HSA, s~ Air Rorary WELL TOTAL DEPTH· ~i" " " ROJECT LOCA TlON Maryland Heighls, MO SAMPUNG MET HOO Sn!it Spoon, Cuttinns SCREEN LENGTH '" " rn 

BORING DIAMETER; 12"/8" RISER "LENGTH: ~ldl' " it' 
BORING 1.0CATlON N: 1056806 E· 515318 Vl'f:LL DIAMETER 3X 1" TOP OF SCREEN ~· 16i' " 

WELL COMPLETION Stick-Un BOTTOM Of'SCREEN 45.a· JI 8' ,,. 
AES PROJECT NO 4788.10 SURFACE ELEVATlON: 457.9 SCREEN SLOT 00101'1 {) 010 IN 00,0111 

AES GEOLOG(ST: C .. Jovce TOC ELEVATION: S-460.90· M-460.84: 0--460.18 TOPOFFILTERPACK JSS' 1;;· " HM!HlATE 08/28112 fmlSt!!)A:E Oll/2~112 WATER LEVEL: TOP OF SEAL· '' w " SM~TTME n~.sHm;.;-; WATER ELEVATION TYPE-OF SEAL .a,w s~nw,se Chi,>~ 

SAMPLE SAMPLE St.OW RfCOVERY DEPTH uses DATE· TYPE OF FILTER PACK. 12".dl Sl>ca I TMP-10 TMP-H.! TMf'-1$ 

NUMBER TYPE COUNT {FTI IN FEET CLASS S01L OESCR1PTlON ANO ORILLlNG CONDITIONS NOTES ANO WELL CONSTRUCTION 

- Road Ag·gregate 

~ ~ .... -2- FILL 
HSA-1 Top of HIP seijl 1 a.' r,,:.,;., ~ 

Pale yellow-brown (10yr6/2) clayey SANO, moist TQp of Gravel Pack 2.a· ··~· ·-.. ·. ··· .. ·· 
"" "" -·- SC 1"op ol iS Screen .3 a· .·_· ··-· .. · .-· .. · - •" "" "" - -

Grayish brown {5yr3/2) fine sandy lean CLAY, "" ··.: •" "" "" - "" 
"" "" "" "" "" SS-1 SS 2.0 

,_ 
Moist "" "" "" - •" - - "" 

··.:· .· . --- -"" •" •" "" •" - - "" "" - -,_ 
•"" •"" - •"" HSA-2 cu " "" "" - -- - ,"" 

" 
.. . ·.: ... ·.: 

101- -----------···---·---.... - .. ,--·· -"" •"" •" Moderate brown (5yr4/4) fine sandy lean CLAY, "" . ··.: 
SS-2 SS 2.0 - "" 

•" - "" CL moist - "" "' "" "" - "" 12- -. -.. "" .- -· - - "" - "" -'- &momol2SScraen 1311' "" -HSA-3 cu - ·_· .. · 
"" •" . "" -141 .. 

rop 01 Midi:lJe Seal 14 o· 

~ ~ ~ ~ "-·-
SS·3 SS 2.0 16'-

Moderate brown (5yr3/4) lean CLAY, moist 
TopolGr11velP;ek 16.S" ,"" · .. ·· ··.:· . . "" '-

"" "" -- "" HSA-4 Top o! :2M Screen 16.8" -18 '" ·- -
Bedrock @ 18.0' "" ·· .. 

~ "" ·- -
Limestone more crystaline. Medium Gray N6, - •" -· .. · "" "" 20'-
weathered surface. very pale orange (10yr8/2) "" "" -·- --"" "" "" '-- ·-"" 

"" -. ,, ... "" "" ·- -
-.. 

~ - ·- "" 

Shaley Limestone. medium gray (NS). to light "" "" "" "" ··.:· 
24'-

. - _,_ 
.gray (NS) "" -"' •" ,_ _,_ 

26'-
. "' "" -- "" 

"" •" Weathered LMS, pale yellow~orange to light "" "" : 
I- ,. 

olive gray, dry (10yr816 to Sy 518) - - ---"" •" 
cu "'- "" 

,_ 
•" -"" "" AR ~ LMS 

"" "" ·-•" "" "" " 

30'-
-- •" -.- -·· •" "• 

I- - . "" .. "" 

Bo\tom o12M Screen 31.11" .·.: . ·,. ·· . .-. -,, ... 

~ 
I-

Top of Seal .'.l:2 rr 

~ 34'-
~ 

36'-
Limestone, medium light gray to medium gray NE Top of Grswe! P.aek 3S.S' 

"" •" -"" "" - "' "" '- ~-Weathered surfaces reddish gray (5gy6/1) Top of20 St:reen .'.lit£• - "" 
•" "" "' "" ,. .... ... - "" 

•" . ··.:, --· "' ~ . ~.1-. 
40 "" "" "" - "" 

LEGEND: PIO- Photoionization Delectc HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE 

SS - Sp/ii Spoon PP - Pocket Penetromeler WB - Wash Bore BOUNDARY LINES BETWEEN SOil. AND ROCK TYPES: IN,SITU, 

cu ·Cuttings Sample HSA • Hollow Stem Augers RB- Rock Bil 
THE TRANSITION MAY BE GRADUAL. 

ST· Shelby Tube AR -Air Rotary NX • Rock Gore 



AQUATERRA :.,QG or BORING NO TMP-2 SHEET NUMBER 2 of 2 

Environmental Solutions, Inc. 

13 Executive Dr. Suite 1 Fairview Heii::rhts IL 62208 kiEOLOGtST· C. Jovce 

CLIENT Renublic Services, Inc. DA'TE: 08{2i):/12 

PROJECT NAME: Bridgeton Landfill PROJECT NUMBER 4788.1 

SAMPLE SAMPLE SLOW IIE<:OVEIIY OEPTH uses SO!L OESCRIPTlON AND ORILUNG CONDITIONS TMP·1D l TMP.\M I 
CLASS 

no res: TMP.1S 
NUMBER TYPE COUNT /ft) IN FEET .. . ·,.·.: .. .. .. 

~ --.. .. ·,.·· .. 
42'- -- .. .. .. .. .. .. 

'- --AR cu LMS .. ··.: ... 
44'"" 

.. .. . . 
Limestone med gray N6. Weathered Surtaces .. -- . ... .. .. . . 

'- .. .. .. 

dusky yellow 
.. .. 

46.-
.. .. .. .. . 

6olrnm of2D Sc,een 46 tr .. .. .. .. .. .. . . 
48'- Boring Terminated @ 4 7' SGS 

'-
50-

-
52 -

-
" --
56 ... 

-
"--
60-

-
62-

-
64-

-
66-

-
66-

-
70-

-
72-

-
74-

-
76-

-
78-

-
ao-

-
82-

-
84-

-··--
88-

-
90 

LEGEND: PID- Pholoioni1:etion Detectr. HA- Hand Auger THE STRATJFICA TION LINES REPRESENT APPROXIMATE 

SS - Sp/if Spoon PP - Packet Penetromeler WB - Wash Bore 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SfTU, 

CS· 5 foot CME Sampler HSA - Hollow Siem Augers RB- Rock Bit 
THE TRANSITION MAY BE: GRADUAL. 

ST· Shelby Tube AR ·AirRota,y NX - Rock Core 



AQUATERRA LOG OF BORING NO TMP-3 
Environmental Solutions, Inc. SHEET NUMBER 1 of 2 

13 Executive Dr. Suite 1 Fairview Helgh!s IL 62208 DRILLING CONfRACTOR: Roberts Environmental Drilling WELL CONSTRUCTION DETAILS 

CUE.NT: Republic Services, Inc. DRILLER: Patrick MATERIAL' PVC PVC PVC 
PROJECT NAME: Bridgeton Landfill ORIWNGR!G Track Mounted CME-75 DIAMETER; ,. 

PROJECTNUMBER .. 4788.10 OR!LUNG METKOO· 8" HAS, a~ Air Rorary WELL TOTAL DEPTH: 61' ,, 
ROJECT LOCATION Maryland Heights. MO SAMPLING METHOD Split Spoon, Cut1inos SCREEN LENGTH '"' " SORING DIAMETER: 10"(8" RISER LENGTli: $:3,; :3S7' !1 ~· 

BOR!r-.lGLOCATION N: 1066895 E: 515160 V>IELL DIAMETER 3x 1" TOP OF SCREEN· '" "' 

= 
\'\"ELL COMPLETION Slick-Up 

SURFACE ELEVATION -456.1 
BOTTOM OF SCREEN '" "' 

SCREEN SLOT, 0 010~1 OOlO!N AES PROJECT NO: 4788.10 
AES GEOLOGIST: T.Pool. c. Joyce TOC ELEVATIO~~: S-4Se.s2: M-45!1.777: 0458.812 TOPOFFILTERPACK- "' sos 

tTMTO~'U (18123/t:2 F1';~HC1'!E oa12e112 WATER LEVEL: TOP OF SEAL " " :l.$ 

!.TARTT<l.!E FllMHTlME WATER EU:VATlON; 

SAMPLE SAMPLE SLOW RECO\/EnY DEPTH uses DATE: TYPEOFFILTERPACK: 1:2@$1,t,jl J rMF-'.lD fMF,JM 

NUMBER TYeE COUITT (FT} JN FEET CLASS SOll OESCRIPTiON AND DRILLING CONOli!Ot,IS NOTES ANO WELL CONSTRUCTION 

Grass with Gra·vel - - --2H--~ - --HSA-1 

SS-1 SS 2.0 

-·- ML 

-
Si-1---l'B:c.rown with gray clayey SILT .dft._, ________ _ 

Brown silty CLAY, dry 

Top of Upper Seal 2.S' f 

Top of Gravel Pa~k 4,3'~ 

Top<i-f 1s SCtel'n5.3'~ 
~ ~~ 

HSA-2 cu 

SS-2 SS 

HSA-3 cu 

SS-3 SS 

HSA-4 cu 

SS-4 SS 

HSA-5 cu 

SS-5 SS 

HSA-6 cu 

SS-6 SS 

AR cu 

LEGEND: 
SS - Split Spoon 

CU -Cuttings Semple 

sr. Shelby Tube 

2.0 

2.0 

2.0 

2.0 

2.0 

~ 

~ 

m­
t-

18,-

~ 

Cl 

Trace Gravel at 8' 

Brovm silty CLAY, dry 

Dark brown silty CLAY, wet 

20>-
Gray silly CLAY, moist 

HI---Ji,Gray sandy, clayey SIL 1 saturated 
22-

-,._ 
-

26-
·~---~==-~~-----·--·-----Gray sandy SILT, moist ML 

-
28-

-
30-

Bit Refusal 
H----11 Bedrock@ 31.0' 

32-

-
34-

Gray weathered LIMESTONE. wet -
36-

LMS 

-
38-

- End of TP Log. CJ resumes on 812812012 
40 

Top of Gra~t>el p~el\ 7 .3' .·_· 

Tnp ol SS S!':ret,n 8 3' 

801tnm QI 35 Screi!n 28 3 

Tap of Mi&.ile Seal 2a.5 

Tllp of Grn~el Pack 30 . .5 

Top of 3M SCfeen 32.8 

.···· · .. ·· 

"., .. 
,·_· .. ·.: ..... -

. ·-
·-.. 
·­·-

PIO • Photoionizetion De/eek. HA - Hand Auger 

PP - Pocket Penetrometer WB • Wash Bore 

HSA · Hollow Stem Augers RB· Rock Bit 

THE STRATIFICA TJON LINES REPRESENT APPROXJMA TE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR • Air Rotary NX • Rock Core 



AQUATERRA LOG OF BORING NO TMP-3 SHEET NUMBER 2 of 2 
Environmental Solutions, Inc. 

13 Executive Dr. Suite -i Fairvlew Heiohts ll 62208 GEOLOGIST T.Poo!, C. Joyce 
CLIENT Repub11c Servlces, Inc. DATE 08/23112 
PROJECT NAME $ridgeton Landfill PROJECT NUMBER 4788.1 . 

SAMPLER '" "" RECOVfRY DEPTH uses 
TYl'E % !PPM) {FT) JN FEET CLASS TMP-30 I TMP·JM l TMP·3S SOJL oescR1iiT10N ANO DRILLING CONOtTJONS NOTES: 

AR cu 

LEGEND: 
SS • Split Spoon 
CS · 5 foot CME Sampler 
ST· Shelby Tube 

-. , .... 
I-

44,-

I-

46-

I-

48-

I-

50-

-
52-

-

Gray weathered LIMESTONE. wet 

LMS Limestone Competetlt', Medium Ugtit GraY (N6) 
Thin shaley LMS 

Bollom of 3M screw 47.B 

Top ot Sollom 5¢.i!l .ia· 

1-0p ol Gt.ave! Pa,;t 49 a· 

Top or JD &ree~ 50.ll" 

.. .. ·-. .. --.. .. ·-.. .. 

.·"· . ·-.. 

. -~ .. ··.:, ... . 
. · ... ...... ,, 

54- ·-.. . - ·-56-
.. ... -. - ... -

58-
. ... -. - .<-

so-
Bottom of:30 s~raen 60 e· 

62-
Boring Terminated @ 61.0' 

-
64-

-
66-

-
68-

-
70,--,, .... -,._ 

f-

76,--78>--80>-

f-

82,--84>--86>-

88-

1-
90 

PIO • Phofoiontzalion Deteclt HA - Hand Auger 

PP - Pock.et Penetrometer WB • Wash Bore 
HSA - Hollow Stem Augers RB - Rock Bit 
AR -Air Rotary NX - Rock Core 

THE STRATIFICATION LJNES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 
THE TRANSITION MAY BE GRADUAL. 

.. 

. . .. 

. . .. 
. . . 
.. .. . 

.. 

. . 

.. 

.. 

.. 

'• 



AQUATERRA LOG OF BORING NO. TMP-3 
Environmental Solutions1 Inc. 

13 Executive Dr. Sui\e 1 Fairview Heights IL 62206 GEOLOGIST T.Poo!, C. Joyce 
CL!!:MT 

PROJECT NAME 

SAMPLER LEL 

T'ffE % 

AR cu 

Republic Services, Inc. 

Bridgeton Lan<lfill 

H,s RECO\!'fl!Y 

!PPM) ''"' 
DEPTH 

IN FEET 

-42,-. 

I-

44-
I-

46'"-

I-

48-

f-

50,--
,-

52-

-
54-

-
56-

-
58-

-
60-

62-

64-

66-

-
68-

-
70-

-
72,-

,.,_ 
..... 

f-

82,-

1-

841-

··-1-
90 

uses 
CLASS 

LMS 

PATE 08/23/12 
PROJECT NUMBER 4788.1 

SOIL OESCR!#TI-ON AND DRILLING CONOfflO-NS 

Gray weathered LIMESTONE. wet 

LimeSiOne Con1peterii Medium Light Gray (N6) 
Thin shaley LMS 

Boring Terrninaled @61 .. 0' 

SHEET NUMBER 

NOrES; 

Bottom of 3M SC1e"'~ 47.fJ 

Jop ot Bollom Stial 48' 

Top or Gr.iivei ?ack 48 a 

!op of ~O Scfee11 50.ll" 

S0cttom of '.JO Screen eoir 

2 of 2 

.. 
.. .. 

- .. .. .. 
·-.·_ ·,.· •' .. .... .. ·. . .. .... 

~ .. .. 
·"" 
... - .. .. .. 

LEGEND: 
SS • Split Spoon 
CS · 5 foot CME Sampler 
ST • Shelby Tube 

PJD - Phofoionizafion Detect HA - Hand Auger 

PP - Pocket Penetrome/er WB • Wash Bore 

HSA - Hollow Stem Augers RB - Rock Bit 

THE STRATIFICATION LINES REPRESENT APPROXIMATE 
BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN·SITU, 
THE TRANSITION MAY BE GRADUAL. 

AR - Air Rotary NX • Rock Core 



GROUNDWATER MONITORING WELLS 
   



0-3 
BonqNo. 

WL-!OSA 
Pr,,ject No.lN-

07.080303,.003.002 

StarllFlnlll,llo<e Sk<N..,.md Locada 

81819' I 81919, w .. Lake Landfill; • 

Dnlilac c- Dorin& Locatloa: 

l!llart:=!.!:_:::!.:::.:!=:::!..:::Dri:.::"1:::1"1. ___ -IG.....is.rr.ce-: 

llrilkr Noti.ldnc: 
Mu'imnin 

"'""l 
467.2 

1069136.26 

$15871.62 

llrlllllq ~ 
CME·'5 llril1 Ri Hollow Siem Aa 

Mcl.a,..illart Geolop,t/Oftlce 
TDD Bi I St Low, 

4 1/4" ID;. B 114• Hole -· 
g 
: ... 
,!! 

Nono None 

' Tlkm Tlkm 

WJ...tOSA None 

10 JO' Tlkon 

N ... None 
15 ·r'""" Tlkon 

:N'cae None 
20 ·raten Tlkm 

NQQC None 
2, Tlkm Tlkm 

.. ... .s 
i .. 

: .. 

109' D-3 

0.0-30.0' Landfill Pebri,s: 1rUhy -., consisting of clolh, wood, 

..,.., Ind plulic; soil consisting oflxown and p-ay silt. Ind 
mi,hcd rock; my .. mout. 

...... 
l of2 



~1,;::; 1:!t1~l~1ilafti!till~~---~--c-M~cJ.;..,..-f~e-n-l 
Bonac No. Prvjed N- IPqe: 

V ·1 WL-IOSA 07.0go303s.003.002 2or2 

Site NUDe m Locadoa. 
81&'9:, I 81919, Wt:111. I...ako Landfi11; - • 

Dnlllq c............. lloriRc Locodon, 

~H.ut~Jl!•!!:•·~•~oc!!!at!!!"';!!ul~Dri!1!:!!'U!!!..,.·!L----~·G-s.z.r--: 
Drillor N_.,., 
Max ~rmnin V....ttn-, 

Areal 

467.2 
1069136.26 

51'871.62 

TJ).BoNhole IW.UlamWT 

4 l/4" ID; 11/4" !lole 109' lo.3 

None None 60.0-109.0' Naliw Alluvium: daik g,:ay clayey silt g,:adiag to fine> 

70 ·ru:.en Taken .. cou,e.g,:amod und Md g,:awl:-. 

None N ... 

75 ·rakcn Taken 

N""' Nooe 

80 ~ru:cn Taken 

Nooe Nono 

8$ ~rum Taken 

N- N..,. 
90 1~aken Taken 

llcno None 

9$ Taken Taken 

Hone None 

100 1~aken Taken 

11 .... N..,. 

105 1·a1c.en Taken 

11 .... Badcp,nd 
110 Taken Au-NNAl'" 109.0'(bccfn,ck) 

Nata: 

R.tdiologicaJ samples <ollcdod 11 10 Md 30 fed below ground ,umcc; downhole logging mdicalod 
clcvatcd gamma readings &om 0.$• l l JY, 

Non-ndiologicol """""" not collcdod during boring ldi-.ities. 

P=hcd waler no1............i during boring ldi-.ities. 

'"""-....... ieod II JO r ... below gNllllld ""™"'· 



!!TI!FI! liAC'Bfen­~·v1-1art-· -
£NVIRONll£NTAL £NGIN£ER/NG CORPORATION 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP-...._ 

STEEL PROTECTIVE COVER 

7 DIAMETER 
SCH. 80 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1 / 4" DIA. BORING 

BENTONITE SEAL 

0.010" SLOTTED 
z' DIAMETER PVC SCREEN 

SAND PACK 

; 

Nj)TES, 

, . 
. . 
• 

. 

.. 

L 

• 

MONITORING 
WELL DETAILS 

PROJECT NO. 
WELL NO. 

HART 
ENVIRONMENTAL 

DATE ~~5 __ BY _,D=R=IL=L=IN.,_,G<---

~E~L~. --~N~M~TQP OF PROTECTIVE COVER 

~E~L~__.47'-'0"'.3,,,2s.TOP OF PVC CASING 

, __ EasL~. -~3=60=·~7 BOTTOM OF SCREEN 
DEPTH 

j. ~s-aEcal'=. -~3=5=8·=2 BOTTOM OF BOR
0

1NG 
DEPTH 

1. REFER TO SOIL BORING WL -1 05A FOR SOIL DESCRIPTION. 

(W.3.0WG) 

2. DETAIL NOT TO SCALE. 
3 NM - NOT MEASURED 
4. N/A NOT APPLICABLE, BENTONITE GROUT/CHIPS USED TO SEAL WELL UP TO SURFACE. 



Boriq No. 

WL-206 
Projed NoJName 

07.0803035.003.002 

Start/Fiaisb. D1te Site Name ud Lotatioa 

8116195 West uko Landfill; Brid Missouri 
DrilHac Coacnctor Boriag Locadoa: Arl:o 2 

444.4 

1070194.31 

514549.50 

ial!att=.:llnvironmc:nml=·===Dri='l::lin"'------1Croa1d S.r&« Elevatioa: 
Drilfcr Nordtiag: 

Max Timlin Easll • 

Drilllag Equlpmeat 

CME-SS Drill Ri Hollow Stan Au 

Bit Sadl'ype Sunple Metbod 

4 114" !D; & 114" Hole S'Continuous 

g 
A a • 
"' 

Md .. an:11/Hart Ccolocist/Ollke 
Tim Bi I St. Louis 
T J>. Bore.bole 
109' 

Description 

WL-206 Badcground 0.0-65 .O' Native AJlu'dum: oJiw; brown dayey silt gradiag: to 

s S' (0.02-0.04) g,ayish brown,~ sand and gTavd; dry 10-. 

WL·206 Badcground 

10 10' (0.02-0.04) 

@!l'wot 

WL-206 Badcgrouad 
IS IS' 0.02-0.04) 

Nooe None 
20 Taken Taken 

Nooe N-
25 Takco Takea 

None Nooe 
JO Taken Takco 

None Nooe 
35 Taken Taken 

None None 

40 Taken Taken 

None None 
45 Taken Taken 

None None 
50 Takea Taken 

Nooe None 

SS Taken Taken 

N..,. None 

60 Taken Taken 

None None 
65 Taken Taken 

Page: 

I of2 



. ,/ 

Boriag No. 

WL-206 
Project NoJName 

07 .0803035 .003.1)02 

Site Namt aad IAt:,do• Start/Fiaish Date 

8116195 w ... Lake Landfill: s~~- -ri 
Drillinc Coatnc:ror Boriq Location: 

Hart Environmental Orillinrz Croaad Surface Elevadoa: 1-"'-'-"~"'------"---=c"'-~~~--i 
Driller Norttliag: 

Max Tinnu:I Eud•g: 

444.4 

1070194JI 

514S49.5-0 
DriW•g Eq•ipmcat 

CME·ll Drill Ri2. Hollow Slan Au-

MeLareta/Bart Geologist/Offic::e 

Tim Bi-/ St. Louis 
Bit Sm/Type Sample Method T.D. Borehole IWeU lutalkd? 
4 114" ID; 8 114 • Hole 5' Continuous ~er 109' IJ.6 
Remarks: 

70 

75 

80 

85 

90 

95 

100 

105 

110 

" e 

None 
Taken 

Nooe 
Taken 

None 
Taken 

None 
Tak,n 

Nooe 
Taken 

None 
Taken 

None 
Tak,n 

None 
Taken 

None 
Taken 

Nooe 
Taken 

None 
Taken 

None 
Taken 

None 
Taken 

Nooe 
Taken 

None 

Taken 

Nooe 
Taken 

None 
Takco 

None 
Taken 

Descripdoa 

6.S.0-109.0' Native A.Jluyjum: olive brown clayey silt grading to 

grayish brown. ~ sand and gravel; dry to wet. 

Radiological samples collected at 5 and 10 tffl below grow,d ,urlilo,. 

NOCMadioiogical Slfflfllcs l10l colleclal during boring activmcs. 
Perched water not .._-..I during boring 1<:tivilico. 

Groundwater c:ncouno::n=d at I l feet below ground surtacc. 

Page: 
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ENVIRONMENTAL [NGINEERING CORPORA11W 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP C/>P 

STEEL PROTECTIVE COVER 

2" DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA BORING 

BENTONITE SEAL 

0.01 O" SLOTTED 
2" DIAMETER PVC SCREEN 

SAND PACK 

~-
.. 
• 

. 
.... 

• 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

070803035 
0-6 

DATE §LJW~ BY 

HART 
ENVIRONMENTAL 
DRILLING 

~E=L~. --~NM=TOP OF PROTECTIVE COVER 

~E=L~-~4~47~·~6 TOP OF PVC CASING 

EL N/A TOP OF BENTONITE SEAL 
DEPTH 

---.,_ EL 354.4 TOP OF SAND PACK 
,DEPTH 

\ EL 347·9 TOP OF SCREEN 
DEPTH 

1--iacEL-~~3=3~7=·9 BOTTOM OF SCREEN 
~~-·~·~ DEPTH 

j ~-.aEcalea. -~33"-. 5=·~4'BOTTO.M OF BORING 
• DEPTH I.., 

~ 
NQJES; 
1. REFER TO SOIL BORING WL-206 SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM - NOT MEASURED 
4. N/A NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE 

(W6.DWG) 



.-..._, 
Boring No. 

0 - 12.. WL-216A 
Start/Fiaish Da1e 

812919S 110/17195 

Project No.JName 

07.0803035.003 .002 

Site N1me a.ad Locadoa 

w,sH.•lco l.andfilt · 

Botiac Location: 

Cro11od Surface Elevarioa: 

Mismuri 

F'.:::;:;"'-"'::.:..:::::.::;::;:i;;;:;.~~~~---N•rtlliug: 
Driller 

Max Tinnin 
Bruce Mu 

Areal 

477,4 

IO<i9836.29 
514936.08 

Bit Sb:drypc 
4 1/8" Drag Bit (mud rowy) 
4 114 • 10; 8 114 • Hole 

24" OD Solid Au 

s . .. 
a .!! "' .. • .. .. e: .. !.! • • .• = • • Q c = 

Remarks: 

WL-216 Background 

5 5' 

WL-216 Bacl<ground 

10 10' 

WL-216 Badcgn,und 
IS 15' 

WL-216 Backgrow,d 

20 20' 

WL-216 Background 
25 25' 

None None 

JO Taken Taken 

None None 
35 Taken Taken 

None None 
40 Taken Taken 

None Nooe 
45 Taken Taken 

None None 
so Taken Taken 

None Nooe 
SS Taken Taken 

None None 
60 Tak.en Taken 

-::-
.,; 
= .! 

Eastia . 

Sample Method 
5' Continuous S-1cr 
Grab Jrom Auger 

McLaRBlllart Gcolugist/Offlcc 
Tim Bi I SL Louis 

T.D. Borehole 
146.2 

lnKriptioa 

Well [astaJ!ed? 
D-12 

0.0-22.0' Landfill Qehrir. soil consiring of grayish brown to olive 
brown silty c:lay to gray, "'Y lino-grained sand, and 

crusbcd rock; no tr3Shy debris encountcred; dry to moist. 

22.0""6.S.O' Narive AHuvjum: gray, silty, very fino-grained sand 

grading to coarse-gnaincd. sand., gravel. cobbles., and coal; moist 
tower. 

@48'""' 



:•11•••11•1••i•i•:~i1ri•s1~!!11;11:J11:~~ AfjLclfen 
arE 

BoriagNo. Project No.lN11N Page: 
I) • 11. WL-216A 07.0803035.003.002 2of3 

Start/Fiaiab Dact Sitt Name 111d UQdoa 
8129195110/17195 wcsr. Lal<c l..andfill: ana..... M.-n 
Drilling Coarnctor Boriq Localioa: Atea2 

Hart Environmental- Drilling Groaad Surface Etevado•: 477.4 
Orillin• S<mccC-· Nortbiq: 1069836.29 
Driller Euti·~: 514936.08 
Max Tinnin Mel.area/Hart C.Olocist!Olr,.. 

Bruce Mu"""' Tim Bi-/ St Louis 
DriUi.q Equipmeat 

CMB-55 Orill Rig. Hollow Stem Augers 

LOH.SOT Drill Ri• '>N• Diunell:r Au-

BitSm,JType Sample Method T.D. Borchote Wdl laswled? 
4 l/8"0ragBit(mudrotary) 5' Continuous Sampler 146.2 D-12 
4 I/4 • ID; 8 l/4 • Hclc Gtab liomAuger 

24" OD Solid Au«r 

Remarks.: 

-s 
i. 

.. ... 
" .!! Description t u ~ 

e " f 
.,, a • u 

Jl = 
u .! " c " 

None None 
65 Taken Taken 

65.0-125.0' NariyeAlluyjum: gray.silty, very fin~saod 
None None grading to~ sand, gravel, cobbles, and coeJ; moist 

70 Taken Taken to-

Nooe None 
75 Taken Taken 

None None 
80 Taken Taken 

None None 

85 Taken Taken 

None Nooe 
90 Taken Taken 

None None 

95 Taken Taken 

Nooe None 
100 Taken Taken 

None Nooe 
105 Taken Taken 

None None 
110 Takcn Taken 

None None 
115 Talccn Taken 



t.1-\2. 
Boriag No. 

WL-2!6A 
hojcct NoJNamc 

01.0803035.003.002 

Site Name alld IAcado• St.lrt1Fi11isb D•te 
8129/9S / I0/17/9S . Wt$. Lalo, Lladfill: B~ Missouri 
Drilliac Caatractor 

Hatt Environmc:ntal Drilling Groan S.rlace Elevadoe: 477.4 

1069836.29 

514936.08 
~Dri~·~ir~Service:..:=·~COOl!>lDY::::.::!::l:......~~~--INordli"': 
Driller Eud : 

MaxTimlin 

Bruco Murphy 

DriJliae Equipmeat 

CME-SS Drill Rig. Hollow Stan Augc,s 

LDH-&OT Drill R.i Diameter Au er 
BkSiwType Sample Metllod 

4 1/8" Drag Bit (mud rota,y) S' Conlinuous Sampler 

4 1/4 • ID; 8 1/4" Hole Onb liamAugcr 

24" OD Solid Au 

Remarks: 

g 
i. 

.. 'C 
" = .,,, • 1 ~ "' ! "' -r • = ;; ! Q "' c 

Nooe None 

120 Taken Taken 

None Nooc 
125 Taken Taken 

Mc.t.u-.11/Hart Geolopt/Om.. 

TimBi /St.Louis 

T.D. Boreilok: 

146.2 

Descriptioa 

Well Installed? 

D-12 

Page: 

Jofl 

NOiie 
130 Taken 

NOIIO 
Taken 

l2.S.O..l46.2' Native Alluvium· gray, silty, very fino..graiocd ,and 

gming "'~sand.pave!, coobles. and-i; moist .,_ 
NOiie NOiie 

13S Taken Taken 

None NOIIO 
140 Taken Taken 

Nooe None 
145 Taken Taken 

Nono None 

ISO Taken Taken 

Notes: 

Radiological samples ccllccted II Sand 25 me, below groond surfaec; downhole logging 

indicated devtlcd gamma rcadffl!S &om 2.-'·S.11. 

Non-radiological samples net coUccied during boring aaivitics. 

Pcn:hcd ...... 00( - duricg boring oamtics. 
Groundwater encountered at 48 feet. below ground suriac:c. 



£N\IIRONM£NTAL £NGIN££RING CORPORATION 

WEST LAKE LANDFILL PROJECT NAME 

WELL LOCATION BRIDGETON, MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

'2" DIAMETER 
SCH. 80 PVC RISER ,. 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.010" SLOTIED 
'2" DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

L 

•• 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

DATE 1.Q/_l_Z/95 BY 

070803035 
0-12 

HART 
ENVIRONMENTAL 
DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL. 479.91' TOP OF PVC CASING 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 348· 7' TOP OF SAND PACK 
,DEPTH 

\ EL. 343· 7' TOP OF SCREEN 
DEPTH 

-~E=L.~~3=3=3~.7~· BOTIOM 
DEPTH 

DEPTH .,-j 
~~E°"L'=. __ 3=3~1~.2~' BOTitiM 

OF SCREEN 

OF .BORJNG . . 

1. REFER TO SOIL BORING WL-216A FOR SOIL DESCRIPTION 
2. DETAIL NOT TD SCALE. 
3. NM ~ NOT MEASURED. 
4 N/A ~ NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE 

(W12) 



1:1:
1::••:•::••1::1:1~rw1r~::11

::::::::i 
3 

D-ly 
Boring No. 

WL-224 
Start/Fiaisll Date 

9/14195 / 10/19195 

DriWac Coacrac:tor 

Hart Enviromnerllal Drilling 

Project NoJN•me 

07 .08030JS.003.002 

Site Name ud Locada• 

Wa, Luo Landlill: . Missocui 

Borisc Locadoti: Aral 2 

Gro•lld S.rface Elevadoa: 468.4 

i.::::=~:.:::::.:::e:!:l:=-----lNonlllor. 1070485.74 
Driller 

Max,umin 

BruoeM 

BitSmn'ype 
41/8• Ong Bit(mud roauy) 

4 l/4 • ID; 8 114" Hole 

24' 00 Solid Au 

Remarks: 

-s • ~ l .,. 1!. • .. E ,. .!!' • !!. • = 
• • 00 c: "' 

- : 

';:' 
~ = i 

ll.%01.73 

Mcl.anllllhrt C..Jocist!Ofllce 

Tim B' I SL Louis 

T..D. Bon:bole 
135.5 

lleruiprioa 

W eU Installed? 
0-13 

P.tgc: 

I ofJ 

WL-224 Bacqround O.M3.0' Landfill !lel>ris: ll3sily debris consisting ofru-. wood, 

s 5' 0.02--0.04) plo,oc. cloth, paper, glass, and mclal; soil ""1$isting of 
bn:Mllisb ydlow silt and darit gray cioycy mlt to silty lino-

WL-224 Background grained sand; dry to moist. 
10 10' (0.02--0.041 

WL-224 Bacqround 
JS 15' (0.02--0.041 

WL-224 Bockground 

20 20' (0.02--0.041 

WL-224 Background 
25 25' (0.02--0.04) 

WL-224 Bockground 
30 30' (0.02--0.04) 

WL-224 Bockground <allJ·-
lS 35' (0.02--0.041 33.0-65.0' Native Alluvium: dark gray clayey silt grading to fine 

to ...... grained sand. and "'81; -
Nooe Bockground 

40 Taken (0.02--0.041 

None Bockground 

4S Taken (0.02--0.04) 

None Boclcground 

so Taken (0.02--0.04) 

N011C None 
s, Taken Taken 

NOl1C None 
60 Taken Taken 



8oria1 Na. 

WL-224 
I) -li( 

Start/Fiablt D•te 

9/14195 / 10/19195 

DriUi•c Coatractor 
Hart Environmental Drilling 

Project NoJN•me 

07.080)035.003.002 

Site N•IH ••d Location 
West Lake Landfill: B ' Missouri 

Boriag Locatio•: Arca 2 
Grooad Sarlac:e Etevatioa: 468.4 

~!!!!!;1.2~~~!!!!!!!!... ____ ..JN•rttliq: 1070485.74 
Driller 

Max Tinnin 
BnaoeM 
Drillhag; Equipment 

~ Sls«ll.73 

McLarHl!urt GcolagislfOOkc 

Tim Bi I SL Louis 

CME-55 Drill Rig, Hollow Srcm Augers 

LDfl..30T Drill Rig, 

Bit Sizelfype Simple Method T.D. Ban:hole Well lastaOed! 

4 Ill!" Drag Bit(mud roouy} S Continuous Sampler 135.S D-13 
4 1/4" ID; 8 1/4" Hole 0..blromAugcr 

24" OD Solid Au 

Remarks: 

-s . .. .. • = Desc:riptioo "' i • ;; "' a. "' y • = • • 
= 

• :i ! c "' " 
None None 

65 Taken Taken 

Pqe: 

2of3 

6.S.O-l2S.O' Native alluvium: dark gray" clayey Silt grading to fine 
None Nooe u, coane grained sand. aod coal; -

70 Talcc:n Taken 

None None 
75 Talcc:n Taken 

None None 
80 Taken Taken 

None None 

85 Taken Taken 

None None 
90 Taken Taken 

None None 
95 Taken T,ken 

None None 
100 Taken Taken 

None None 
105 Taken Taken 

None None 
110 Taken Taken 

None None 
115 Taken Taken 



. ~-
BoriagNo.. 

WL-224 
StAn/Fi1ish Date 

9/14/95 / 10119/95 

Drllliq Coatnctor 

Projut NoJNUlt 

07.0803035.Cl03.002 

Site Name gd Lecadoa 
W.,,. Lie LaadfiJl: B . 

Boriog Locadoa: 

Han en.,;ronmcma1 Drilling Gnulod S.rlace Elcvatioa: 

l""""'"-=::.:.:::..:::;;:.:::::;;c...~~~--1Nont1u,g: 

Ateal 

468.4 

1070485.74 

515601.73 Driller 

Max Tinnin 

81'11<:0M 
DriUiag Equipment 

CME-SS Dnll Rig, Hollow Sr.m""­
LDH..!OT Drill Rig, 

Bit Siu/Type 

4 118" Chg Bit (mud rotary) 

4 1/4 • ID; 8 114 • Hole 

24"0DSolidAu er 

Remarks: 

=- 1: " 
.. ... • ,§ c. "' .]J • • • 

= " iii "' 
None Nooe 

120 Ta.ken Taken 

None None 
125 Taken Taken 

-.:: 
~ 
.! 

£adoc: 
Md.a ... a/Hart G<ologist/Officc 

Tim Bi I St. Louis 

T.O. Bottbofe WcU lastaflcd? 

135.5 D-13 

Description 

Page: 

3 of3 

None 
12'.0..135.S Native Alluvium: danc ~ cJityey silt grading to fine 

ID '°""' grained sand, and ooel: wet 

130 Taken Taken 

None None 

13.S Taken Taken 

None None 

140 Taken Taken 

Notes: 

Rad~cal samples c:ollo::cd u S aod JS m below grouod wrfilcc. 

Noo...diologieal samples no< eelkclcd during boring ac:tivities. 

Pc:rchcd water not encou~ during boring activities.. 
Groundwater cncountaw at 3 j :ect bdow ground sutmec. 



[Nl/1ROMA[NTAL [NCINITRING CORPORA nor, 

WEST LAKE LANDFILL PROJECT NAME 

WELL LOCATION BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

t' DIAMETER 
SCH. 80 PVC RISER ,. 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1 / 4" DIA. BORING 

BENTONITE SEAL 

0.01 o• SLOTIED 
2" DIAMETER PVC SCREEN 

SAND PACK 

L 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

070803035 ·ts=TI···--

DATE 1Q/J.V95 BY 

HART 
ENVIRONMENTAL 
DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL. 471.10' TOP OF PVC CASING 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 350.0' TOP OF SAND PACK 
\ DEPTH 

\ EL. 345.4' TOP OF SCREEN 
DEPTH 

--=E"'L~. --3=3=5=.4~· BOTIOM OF SCREEN 
DEPTH 

j ~"'E"'L.=ac~3=3=2=·9~· BOD.OM OF BORING 
DEPTH 

1. REFER TO SOIL BORING WL -224 FOR SOIL DESCRIPTION 

(W13) 

2 DETAIL NOT 10 SCALE 
3. NM ~ NOT MEASURED. 
4 N/A ~ NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE. 



BortnsNo. 

WL-109B 

DnlllqC-.,.. 

Hat Emu ... uta1a1 Dnllillg 

Drill" S«w,c eom,,.ay 

DnllillCl!'.4 ........ 

Project NoJName 

07.080303,.003.002 

T'un a· I St. Louil 

Ala l · 

414., 

l-7.16 

$16,23.17 

Pace: 

1 of2 

CME-,s Drill Rig. Hollow Slan Aug<n 

LDH-801" Drill Ri Dur.- Au 

Bii 5bdl'ne s-ple Mdllod 
4 1/4" ID 8 1/4" Hok Caali,wou, 8-1« 
24" OD Solid Au 

Nooe N..,. 

' Tai<,n Taltal 

None N..., 
10 Tw,n Taltal 

Nooe Nooe 
15 Takcn Tw,n 

N..,. N..,. 
20 Tw,n Taken 

None N..,. 
2, Tw,n Tak,o 

Nooe None 
JO Token Token 

N..,. Nooe 
3, 1 ..... Tw,n 

N..,. N""" 
40 Tat,n Tak<n 

Nooe N""" ., Tok,o Taken 

0.0-49.0' Landfill Debris: tn,hy debris consisllng ofwood, plulic, 

bride. paper, wiR, rubber, motal, yard WU!c, IDd c:ui,c,ting; soil 
c:onsisting of oiiw brown to dark gray silt. gray to black sihy 
clay, ,nd ........ rode; dry to moist; """"" 



-.c-
Han F.mli.uW1.-I Drilling 

Drill" Savic,, 

-«Eli·-
CME-SS Drill Rig, Hollow Stem Augcn 

!DH-SOT Drill Ri 

Bit Slzefl)pe 

4 114• m 8 114" ffoje 

Project No.IN .... 

07.0803035.003.002 

Anal 

4'.l 

1068947.16 

516523.17 

MWil'<llllfart Goolopt/()lllce 

Tun Bi I St. Louis 

T.D. Bonbole Wdl lnaallcd7 

59' 1).14 
24" OD Solid Au Ond> &om Au 

Rmuuia: 

Dae, lpdo,. 

None N..,. 

Pace: 

2of2 

so Taken Taken 49.ll-l9.0' Nativo Alluvium: dari< pay, <:laycy and silty, vory fine. 

SS 

60 

a,ained sand; moisl; wum. 
N..,. N""' 
Taken Taken 

WL-1099 Nooe 
59' Taken 

Rodiolog;.:al ,omplcs no< cou.....i during baring oolivi1icr. 

N~ '"""'""""' colleco:d during baring oolivities. 

- -nol-during boringoolivities. 

Grnundwa!er ... - during boring activities. 



UJl-1RONM[NTA!_ FNG1NEFRING CORPORA1lON 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

Z' DIAMETER 
SCH. 40 PVC RISER ,. 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.010" SLOTIED 
Z' DIAMETER PVC SCREEN 

SAND PACK 

..; \ 

NOTES 

·L 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

_070803035 
D~14_ 

HART 
ENVIRONMENTAL 

DATE lQ/24/95 BY DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL. 487.77' TOP OF PVC CASING 

EL. 484·5 ' * TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 433.0' TOP OF SAND PACK 
\ DEPTH 

\ EL. 431 ·0' TOP OF SCREEN 
DEPTH 

EL. 426·0 ' BOTIOM OF SCREEN DEPTH 

j~EL. 425·5 ' BOTIOM OF BORING DEPTH 
~ 

1 REFER TO SOIL BORING WL-1 098 FOR SOIL DESCRIPTION 
2 DETAIL NOT TO SCALE 
3. NM ~ NOT MEASURED. 
4. , ~ HYDRATED BENTONITE CHIPS USED TO SEAL WELL UP TO SURFACE. 

(W14) 





Drilling Log 

..._._ 
llot'O,gNo. 

D· Sf l.&£S.T !-A kE. 
..._.No. ... or ., ,a.., - o-rs - "" - o oz 1 -- l~~, .. ~729 

TGIII~ 
(;,./,SI 'l''IT,8 E.. o;r.z.01 'fS. 

Dl8fnvTypo --, -- -FOll!lgO 
..... .,,_ 

No.C-- Dlc,lhTo- -·-""'" :SEo. 
0 II .. .,stt1,; ' Rl.'111Ao: < /1!'.MA-• (i,/, s . 0 , -

CrllnQCO. 1..1,t el. A S fol o~ 11..1..1 -v <., c:o. _,111 /)ORI. 'rH O It.Ii/TO I\J 
0!8ngAlg. Mf>-15" nt1.t.ll,,( lypoCM . 

~ c;.t,: It A r- .S:. T ~ N b A .q_.l) - 8-13 -8</ lro e-,5"-ll'I --··· Gl.t.111 E. R t'V ;s. T .... IIIV N .._ 
" - • -- D111 .. lklft - - -· .. No. --- --
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1..0,J - !f;":s,01.10 J>w.::U, - -I - - ol TO I:( I - p._~s."T"1c.,r'( ~ bAM,. (,::.11..1..) -- -- -- -2. : --- -- - - -- - - - --3: C::041.~~£ t."211V&L, -G.ci.Av • .11,i:i o OPI\J --
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TRHNICALS ... v,cu 
caaaracl'INICAI.. Ot:PAATMStitT Drilling Log (continued) 

llH7f 

D1111pdan 

e. 11. o '"' "' " , ,_ T't F ,1.111 ..,.,. • no I! .o , " "" 
S ... N.!), l"IE:l>•i.«,.. S,E"1se 

'!!>'l'TIA.111. ... Tll:.l) 1'!,1!.1.0"" jll•Pl!Olt, 13' 

Fu.1..('? l 

- - -
BP.b """' F•IVE ,-., ~1£.blM.it SA 
WE~L SO~T£~,s~·-O~NblU> 
&~ .... "!,,, fOl &.I> I "l "" Otc lll'S I TY, 
s"' T' .. ,u,1"£ .o 

-- - -

.,..61"11sucl 

Borinv "a. P- 9 I 

""' 
No. 

,; ':,Or~ ":-,i.'' 
011,,. • ..,.C.\ .. G•llli/E,.. 
\ofAioW lloR.,,,c, 
(I ,~.,,. 
GOAJT1N,..£V TO 
C,.l,S ~. 

F°"" TS..:T·Z·Z 



• 

TICHNtCAL S&RVICIS 
Q:IOTtCHNlCA.L. DEPA.flllTMINT Drilling Log (continued) 

Project Name 

Project No • 

c,a.11-v .s,~TV c ... ~,. ""it.ci '""' ,,... 
lf,C..W ~a."'51'1C.L1'Y, 5,-1 f"P T"o 

=, "a I"' C: I) 1 ""' '5 -rt F F , f'\ 0 c 'f. 1" Ta 
1,._.Tli04lAT£jl 

"'' 

- - --
.ut.•v s, .. -r ... ,,u, S#tNO lllfTC.~s 
SIL.T ts LOwJ , .... s.T1e1T'(, ' 
"£'lY 1.00$£ ; S ,,,.,-UM;i,1"1!-.l) 

- -
GAi,.,. F ,II.IE: TO t.-OA'C.S,;:. s/) I 

S .. 8,AOl(;,..._ .... t "fO S\.A&G.O._.lj) 

GA~•NS, 1-,,tt..i+L'I: Q 1,t 11111~., 
$ i'I T •Ul 'l'r'C,J) 

- . 
C:.ll.,11V .5"'0JV .a.., I> G,A "'" r .11.4(, 
5.IIT&.<lt. .... Tl!Jl' 

- - -
<;A~Y (...0 .... >!. :, ... NP1 so• . 
f'll!.#1"-"' 1,.J)? f<IN£ Stll6At0 
1'0 S"'•"" 6 .. 1. .. ~·1 

1
1>1!:NSIE. 

" 

-·- -
... &,..:u, ..... 

t.t1419 

' 

lfl" -,, .. 

• 

5" 2'' 1:!- 18" 
•8 

Baring No. D-
Pogo '3 of ~ 

Aomerlu 

' .. ·, ~,, .. N .. ,t., 

' 



• 

• 

' . 

ttCHNtc:AL. se.-.v1cu 
a•OfllCHNtCAL. MPAIITUINT Drdllnt Lot (continued) 

G,llllrY .. ir,A/1> ... IVI> .. ,a.le; G."411.t&.. 
!"1TC't8,'i.U• 1 HJtO I'S fl!1NI. Tlf 

C"Aft'§.C, 1 $146~d1,1,NOl!.O, Gl'II-AM:•~ 

41U,lll.t.. ... Sltl.4'11"'"-"""@ ,­
f<.Alla•1t11110tt:11>, Q.u•rrc, Jl'e,,..s"""ll 
#tNO S #"",: 11\A l'•C: Jol.••4!11l411f.S, 

0"-~ n, VCM.'I' p C:"1/$' ,'! 

'* "'"" /II. AT £.P 
I 

• • ... 

/fa , . 

--
.___ --' 

G'!.ltY-aA,.IW .. l'•IIIIL ..-o MU•I .. I'\ 
Siii"' P 1 \I.E II, Y. !_l'.IJU 1 '!.lorTkil ..... ;.,.o 

• - I' ) 
ToT'4L ea.,-rw; t,,1, :S'" 

··-

\, 
'i"T 

.. 
;{ 

.- -

• 
.. ............ 

10•· 

ii" 

'" -18 .. 

, .. 
ii" 

Borlna No. I) - 8 { 

' 
• 

•'"") .. 
. , -- ·-· ...... 

" ' • .,I..... !'~(.. 
P•-l."&o;r;;i.i-Pr . .,....,. .. 
,.., .. .,. ... il~J .,.., c,o'. 
rv~ '" ..:,,ct- -

'.Jt•"T" Ti>;·,r,J..J 
:::,-v,•,~js~, 
llo'f'f'O"' 15"' Ii 

... 010 1
" ,,,.,.c-"',"1! -

$1•1,..t"J ~Ci'V,e,t•. 
&tJT f&v, ,-,fS"" :._ -

~,. ... .,..,, P".• li:e<I 
t11•Th «. ~, ""•' 
...... -r. ,:. 'T• f<tll. t 
s .. " I dt.t o1Q • 

... ~ .... , ... ; •• ,. ... .., .. J 
of,.•"' s. .. -.1 J T• 

!J ,- o V 11 ,I. CV r'f,to·C • 

• 

• 

'liO,f. ;, ~-
•1.)011• j•c.'..'f"A wlru • 

W-A. i.&V£L lj @ 
/q.,q.;r•_ &tl.Olo,I -r.#•P, 
:,:o~;"' s-,s-13 · 

(414 hr$• ,:ft .. ~ i')~· 11«1, 



• 

i 

.{' 

" ' Drilling Log --"'*"' ....... we:~ 1" r..A~S. ,,, , llo<lngNQp- B:. 
ProjectNo, 

,, . Page of 
6'7-075 -+- 00 '2.. 1 7 

Ground Elevat!oo Tol!ll FQQlllgO 

. "I 'f "i • '" 
/Locat!oo 
Nwth Ste.tu"' dL ~' re. · 1=·4• r-:z. I t.!:,i 3 

Dal8 

Deplll 

---
I ----..., 
a :: ---
3 :: 

---4: ---
;;;: 

---~= ---., :: 
---e:: ---

"7 :: ---
' -
10-----
II ----
ie= --
,3:3 ----

090280 

FloldOl>lerwr(s) 

Blow 
D .. crfpUon Clan. COMnt Reeov. 

--------

------
LI G.U-T fl>A.O W IV t: 'N '!,. To II,\ e,i:,. "''°' 
:,A,1'111> ,'t"'A.l\,C: le :S, ._ T', <..O o SE M 
f"llo:,i)tun, i>EN.:>tT"'f', t;Al'lf> 
$AT\< ll ... -0.:i' ee LOW At'l'ltO:.l, 10,s 

l 
i 

I 
3/3/3i 

r) 
·• 
" 

Bums & f1(i)onnell 
,~t ... •Ul('""l;\'1,•C-.u.1t 

l'f .. -1/J"' 

-----------------------
.-
------o-5' -
------------

----

Sampl• 
or 

Bax No. R01111rtu& 

SS-I 

$'"' "'~. s,, (../{) 
AU.G,,i'Jii O' f'")I>"' .. 



'tECHNICAl.. SERVlCES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

~oject Name 

rProject No. 

Depth 

17 

18 

,,, 

z-r 

ZS 

Description 

t..l <:,Ur SQl><JN "fl>/¥! l4-Ni, 
IN M.:.Q. 8 E: & I> 1'-l> i., I 'r ff 'f"t.#-1 .al 

(3 ~, Tt, c,,") C:.L~'I" SE4-"'"'.r 
~'°"Tl4-"1'"t;;I> 
~ '<}-;;"' •.. w '"Z"t.<\Y,"*I. lflSi .. .,.-

.,...,, D 

------,.... 
81:t;twll/ 1-o Gl\.1\-V F11/c To W101ulrl 

')AftJ 1) I t"Rt,-{,E. :5 I I.. T:, ~111$1:: J 
Sl"~A.-1,,TI;_!) 

GaA't- ari..owll/ M'ILl>IIAj,\ ro CO~IISli. 
,i;A-Alb <:;ot,\£ Fiii.ii. SA..I\J0 1 
Fi:w '.,.Ii, tV (3" ro e" ,-1-1-, c.1c \ 

l='rtJ lo. GP, .. Vl;.1.. .:,:~~111 S (;;,/.,,'' MA-X, 
l>t-'t·), M1<.i11i.,11 ,s11,s1e · 

"'""'I> rs P~•mACILY G!vAA17. 
!,"ol,\\: F€Ll>SPIHl ArvJ fh4ffG ' 
f"l11VEi'!i>,1..~, $1AfhlOt,ND£O n, 
:n•BAIVC.l<k"ER. G~A•IVS 

L:9 Blow Re:v. 
Cla" Count & Lon 

g 
7,"o ts'' 

1'o 18" 

l11479 Borns & K<l>onn<t!I 

Boring No. ~ '!) 

Page 2:.. of 7 

e - '" - e'f 
·Remarks 

8£~AJ 'fYz.N 11.lf, 
T1l1-<.o11JE. w4i;u 
8(1RII\IG, @ 1$" 1 

.... 

IIS,3"., 

uol'P u El·" ·a~ 
ltl..S' II"' 0 El- I 7• 8'1' 

Form TS-GT·t-2 



I 

TECHN1CAL SERVICES 
GEOTECHNICAL OEPAATMENT Drilling Log (continued) 

Project Name 

Project No. a.q-o7S-"i-OO'?.. 

Depth o .. cription 

----'3Z---
C,p,!>r'f r•IVI: n> M\l..J>l"'-h\. 4"'itvfl1 
l"~A,(.I'<, ,1 L't All/II eol>rl!s-i:. ~lrNbJ 

: PJ'.111'\J,rll!,1.'l' 61.1,1.ll!l~'l"-Z. ~1',lllb,1 

3:f= ~ ENS"'-, £',.111\,Q .... J-~f;> 

--
3~-----'2S-----'3t;.--·­--
"3'7-----
'38--- ... --
'"31: - - - - - - -

- G,"'~'11-!s.R(ll.vll.l "'E'l:>11,(11! tt> C:Oill.Qsl! 
- sA ND, f'" 1:..w P ',.re 6. ill."°" 12 \.- $ i;;-"111\S, 

+o: _ ,PRllh,\QIL'< G!l,(AqA_,-"a, ""''tW SOMlc 
- FELi> Si>t'\IQ, SI.A a R"' ... NI) -'!/.ti ro 
: .su11,,1,.c:;q1.'4~ G~l\-11\/S OlaNSI: 

-t,- ~A;Tl<Jl.47"1iJ) ., ' 
---

-..·;;::--.., .. 
~ ·1~ ...... --"'tf-

: G'!A-Y- e,AOWJ\I F',111-e. re> C.6.0,.'lsl:. 
- $41111> .... Ill& FIIV G: t"O C:.-01'>11.S:lt 

~!,': GA.&.cvl:.l., [3" M"rll, 1>14,)l Gl'lt,Rt'lL" 
: .f'E.L l)j i>f'til., AN ti 7111 Jlr j:.lt: ""1 ,V 1;:IUC\1. f 

,f\'-l!-1'1- IJ G \I. L>s R. G, 4JI- 1 NS I M !=.J> / IA/'1 ' 
P'-N .$ E, S" Ii. l1A\"-l"aJ> 

--
-v1: 

• -

Boring No • .D - ,:; :S 

Page :3 'of 7 

Date 8 -I~ -84 

~ Blow R:. Jl.°Jpf. 
Cl•" Count & LO>S No. Remark, 

;~·-. ., 

IJ­
~ 

17 

., ... -

~,j :SS.•(,. 
------
---------.­--,f;,il-l---. 
--
: 'i"S·7 -
' !9 .. ·>-1---l ----------
------

. ,, "'-!----! 

9" : - -
Jgn - ~s-B --

• I,,~~·:::!---! 
---- , .•. 
------------

s.~ 
~ -

91e. -
fS" : fS-'/ 

-
'il-·~"--1 

-
::, 
-

... 

.• A-17 -- ---
111419 Borns 6 l'l<Donnlll Form TS-GT·l-2 



TECHNICAL. SERVICES 
GEOTECHNtCAL DEPARTMENT Drilling Log (continued) 

,i,oject Name 

Project No. 

O..crlptlon 

----
G,.~hY Fl NE. 'f't> GO"l;IIS. ll. S ,11,,N !) _, 

l"}l!'.bl L1.JII\ DEN"!> •-t't., S.<\TkRA"('li::P 

• 

--- -

G~Pt\' S,1."i'/-;;:,N~TO IVll!:.l>l\.Cll'i ~I\J 
Pl\10'\ ... A.IL'w' GU.11-111"«:, VE.fl.,Y l>e:111,£ 
:I' .0, T'1A R ,4 '1'e. J;) . , , 

s,S:VJ:;.R.l\'L -,1-1-1,J (:." TS> t" 'T/tl<k. 
F, I Ill I:. "r1l C.oA-Q. !, 1:.. C,P, I, V s:. L 

$E~li\S 

~ Blow Re:v. 
Class Count & Lo11 

\ 

...,,, 
-~ ~ .,..-50 11 •· 

Su 

A-18 

t1H79 Bmns & Kt'llonnell 

Boring No.~ 1:3,;. 
Pago -St of 7 

Dato 
Boxot 

mple 
No. 

, 

B - Ir,, - 9.tr 

R•mark1 

·-.;.,.,. 

.. r>i\,7-. 



I . 

TECHNICAL SERVICES 
GEOTECHNICAL OEPAR1'MENT Drilling Log (continued) 

Project Name 

Project No. 

Depth O.Scription 

~,._ve.P.1>rl.. -r-1+1/\} (:s'' ro <,,'' r~1<1:.) 
1='/NI!! TV t.Oill\-11..'>I:;: G,/V,-V /!.L. 
~ e. A-111.s A111r, co.-..A.sia. '!:>AA/I> 
;i... .... r,MG 

() 

(5.11,A't - aRO i,JlV C04A.!,,S. -S.li.Nt) r 
some. Fll'l'I! T9 ME.111'-'b\ Sh-Nb 
,.,,;J> p,1,1e. G~~I/P-:1._., ~l.(l\l:11""?;, 
fi;.LD~l",6.ll 1'r111P f.Qntl!: ~Al'rc. 
Ii\• W 15. R..,t,,.L.'> , .SV B P,o l(l\f O i!.P1 
1\111..DIIA.l'II Ol../1/s.1 r'f TO P£NS£, 
s ... .,..,._ JO. A-TIU) 

Log re 
or Blow Recov. 

Clan Count & Lon 

Ul479 . llom• 6 K<l)onnwll 

Boring No.!)-a::!r 

Page S' of 7 
8 - Jr,- 8'( 

Romorks 

Nor JS. : s <. ti;. >I r 
r)R.GA-NIC OJI: 
L.~4( ... Afl; "L.IIC'.E. 
C'OOJC. ff'J $",T·'PLE,c;.. 
(S"""fZ. ~ 5S - 13 

Porn, TS-GT·2·2 



TECHNtCAL SERVICES 
GEOTECHNICAI... OEPARTMENT 

~'T'Ll\k£ 
, 
Projoct No. 

Depth o.,cription 

83 

18 

"'' 

· Drilling Log (continued) 

l't,, /. s•, ·~ -,__ IIJ" f7 

C,C.<.ASIC,N,\«.. G,~IIV£L S.£1\-111 (3'' ,-., 
~" Tltt c.1<:.) • 9 a' n> ro<!f ·, 

,., 

98 

A-20 

111479 lams & K<Donn<lfl 

Boring No. l> - e, :l 
Page G:, of 7 

B -1'1>-B 

Remarks 

, 

Form TS-CT-2·2 



( 

---· -----------------.-------------- .. ---

TECHNICAL SERVICES 
GEOTECHNICAl. DEPARTMENT Drilling Log (continued) 

Project Name 

Project No. e.ci- o7S-.<t-oo-z. 

Depth 

l!tO 

to I 

100 

110 

I J I 

I I z. 

/13 

It 1479 

Description 

G~ll:Y-,!H/OIVIV C.O,....Rl&: .S4',Vl)1 ~OA<i'. 

F•ill!!. 'M l'\r-Dl itl>I '!:'J\j\/,b Miii> F•A/1;, 
Gl!,~Vi:1.L, ~t.<.~lt.l"Z, 1"'r:.&.11sp~ A,.1,/IJ 
SOll,\t: l\'\J\'F•c. M 111/ltliftL.f.

1 
SUBR01,MJ8E: 

,4 E.g I L<l't l),e!:JIJ S £ 'l'1> b t)lls £ 
1 

~ l'r"r'IA. R I\ Te/) 

----· 
1>c.C4-S•ON41,. Gll'.4f1!:t1.. Sc....-Aoi 

C~" 'rD ', q T-~IC:lt) 
1 

fa• 7"1' IO"f' • 

f 

G/l.lU1£/'.. """'./) $,,Al.I) $'4A.fE '511.T 
DS.US£1 $J\Tt,t .Q.A, ri:f I 

, 

W Blow 
ClaSl Count 

, 

A-21 

1." 
1&" 

Boring No. D- 9 S: 

Page 7 of '7 

Remarks 

S't...oo.., fi.n_ DA. ILL< Al 
Fl. ,'\- r-£, 'r O ' 't' o !,!)() ' 

~ "'c: i-1 5 Lb t.,; 0:1. 
D~ II.. LII\I <;. ll ,f:rE. 
,w ·T',i) 11.r.,:1", 

4. :z.'' alj,.,, />V(. 
p •ei:. ~"' .,~,... "'"' s 
•<\ T't,df.e.1, ;-., 9 '7' • 
PV<::. •s -F• ~ rt.. -
J ..... ~.t ' 'f'lire...L~J 
C01,1~{"'j1, !o-ti-oM 
Z.a' i:s .010'' 1at...rc:'-.,"' 
shT"te.l 'S<:~en. 

G"""..e ! I lS', 3" 'ID 
IOo' • Be,,70.,)te 
p<lllef,s TOO' n '?,;. 
Gr"'-1/,?/ p<t<.I<. "f'r' ro 7,,,.., "'' "Ii. Cl. '2.' 
Th• cl<, l,.e"'t•• it .. 
p,;i 11e1- seq,I ~bove, 

Al\tAl~~~,,.._ieJ 
~ ~.. ... S<!<Jt / 'ft,, 

'4--+ ~ ......... .( ...... ,.;" .. ce.' 

Fonn TS-GT-1-2 



( 

.... 

~-

.. 

;,_ 
. ' 

Drilflng Log 

Bo<lno No. ,-
p - 0.;, 

Project No. Page of 

Ground Elevalfon 
e.i;,, I' 

Drilling Typo Halo Size -- BedrockFootage No.olSaml)lee No.c«aBoxH Depth To Watar Oata Measured 

0 

Type Of 
Penetration rest 

Blow 
DHcrfpUan Clau. Count RKW, 

Sample 
or 

Box Na. 

--= i.tGliT &ll.Oc,/ I\J $,!\NI>, $ ILT" 4~C. / = ,a;.,:i11,1J~L, Jl,f,wip -..o Dk'f (,:ILL) 

--
'Z ::: 

---
3: 

--- - - - -
"'t : (.'1, £1,.N,Slf-

: G,./:1..A'f ti> D.\\11.t<. GAAV S•L "tY ~ •NE. 
: SJlt,IJI, J .l.lEA.'I 1-DOSIL l>ltl'lf' V''LL) 

!; - I --
--..: ----

7 ----
s= ---
9: ----lo -----,, ----

12.: ----./3- ---------,:.AA'r C:Lf\'tl!:r Sl·t..r, 'Ar1/]:,.' Fll,J£. 
S "'"'01 LO t.u l'LIUTtC.1 TY, '!. Tl FF, A-25 
.MOIS,- ft:1L.L) 

----

i 
I 
! 

' 
I 
I 
' 3,,.,,a I 

1/1/ I 

-----. ------------------

£:'' sen 1() 
41,1C.EtH O' 7o 
to' 

""A·-;.---+ ,,,. : -,e·· :s.s .... , 
--

' ,5'•::J---i 
------ ' ----- ' - ' - i. 

: J .t,~'1 
'"f"'Rl-CO/'<J1 

JIJ."'1-;.,---'; WA;, \..t ?C:Jaf 
- 1 IO, 11' ro 8-j'., ,.,,, ,; --!.§"' 

18" 

I 
09PZ80 Burns & f1Ci>onnvU -···-··~--, .. ~ 



TECHNICAL SERVICES 
GEOTECHNICAI... DEPARTMENT Drilling Log (continued) 

Project Name 

Project No. 

/8 

,, 
"Zo 

0.Scriptlon 

G,i<A-'( c.1.-Avev -&IL"f", Anl!):.. r:11<,E. 
-5,._,v.l) J I-Diii f"L4STIC t T)' 'G Tl />F, 
MOI,, "!"" (rlLL J . I J 

/ 

·---Gc~o\lf-11.~o l</N SU."t'I Fii.ii! -S:AIIJb1 
l'\i,ts..- ro s"llol'II\IQ.,\-1"£!) 

GA,i.'{ F•N £. T"O C<>Al'lSe· SkNI> 

2.T Tl:aAet': !,1 .. -r I l'\f;Jll•v• bt;TJ"!,£ 1',;;, 
_V£~.'1' t>£111S£, SA-Tl<~-- TE.i> 

"Z.?. ~RtMl'rR IL'<' ~"1~011.JIJDJ:l{) tlt<flR"rii!. 
G"t4•N.S 

'30 

~, Blow Rec::'v. 
Closs Count & Lou 

A-26 !f".9-
10 

10·'" 

18'' 

17'' -18" 

,o .. 
I 0" 

1lH19 Barns & l'ICDonnlll ... = ..... 

Boring No.»· 95'" 
Page 2 of G, 

• 

Remarks 

:S'A-rr.tAA r ~ I> 
,..../.T£~/>t L 
f:NCO~ NTcf\Eil 
se:rw i;i; rv 111' .11111b 
as" 4' 

. ...... 



•, 

' " 
Drilling Log, continued 

Project Name 

Project No. 
Lag Blow ea,.. 
Of 

Clm 
RflCOY. 

Count &: Lot1 

051281 

GR-A'{ !"I'll'" 'l'1> CO"I-QSZ. $"tND1 
rot ,,_C. ,; ':, h .. 'f' I ,Ill\ U I \.!. A'\ ~ fl!.A/:115' 
-rt vr.A.~ b.._Nse,, s4.,,..r.tRA-re.b 

pp1m1>1l.11..'( ~'1.1311.t,«r., lJ(;:J) 6lL.OfKTZ 
C,f'.A-t JV!, 

' .. 

GI! 1-'r -r• <M~t--e.Roi.JN coA-~sc >\All), 
'sol"'£ f"•l!II! ro m1<.1>1uln $-A-ND., 
/:. E. i,/ , F= I N I:. v 14. A- V £:I.. (.. y S: ,:: /lo It, S. / 
ol'.Nse., S.4l1it ~4T'a.O 

' 

)'. 

A-27 

Barns & M<i>onnttll 
1-t ... •oite..-!lt>1·C-•Hq 

Boring No.D· e S" 

Page '3 of ~ 

Date B-2./-S'I 
BoKot 
Sample 

No, 



TECHNtCAL SERVICES 
5iEOTECHNICAL DEPARTMENT Drilling Log (continued) 

,· .1·oject Name 

Project No, 

"'£!, 1"'1. .i.~i;;: 

e, 4- o·ur- "f- oo 2. 

Depth o ..... iptlon 

S"f 

G.0. .. Y ,-. <>ll._.., .. lill!i:>C...111 CQ41{!oE Sl!Nb, 
:S"on,i.. F1,Jfi: 1'!::1 ME.I 11.1.1'1 Sl',N~ i=-£1(f 
I"-"-J E <lo ,Q. 4-V.;: l.c. V S £A-A S , 1J € JllS:, .t. 
~4TU~AT£~ 1 

G,,a.._&7,,;uc.R.W ;:;;-- - -
Git,..._,, F1NI:.. r17 Me:.011,1"t s~AJt,1 
7"RA-Ca :s, 1-..- lrll/1:> <::.o,'\-Jl.':,e: ":JllclVD1 
v&-Jlv b~NSe, ro oeMar5ATU.ll~r> 

· ··· · J'ti %" GU<tll.T'l!'. S(,AIJ.1{01,11IIDC!) 
I n, :S "'6.,...,,;, u L.'liq 

L09 
or c, ... 

A-28 

J11479 Barns & K<'Donnoll 

Boring No.!)- 8 S" 

Page "'I of <p 

Date 13-a l - S'f. 

Remarks 

Fann TS-GT-2-2 



... ___ . .,._,._ 

TECHNlCAL SERVICES 
GEOTECHNICAt.. DEPARTMENT Drilling log (continued) 

Project Name 

Project No. 

O...rlption 

GAl!UE"" ISi# 6A4't' Tct 
<; ... AV F- tN £ "l'"O l'l'lli.l> I \lll'f s.,11-11/ I)., · 

l°l:lA-e.f: !;.I I..'!"' -AcrJb C:11'.ttR !1.4 :.A-Nb, 
tie: AY bl:NS1;;.. "tr, lil:.//fSl:..I $~ 

9°09'0 "'&41114. rz.. " us 4 0 """ti£!) 70 
:S-<tS "\-NG,f\.a..11\,ll I 

~ Blow Reco",. 
Class Count & Loss 

• I 
: A-29: . . 

111479 Iiams & IICJlonn.U 

Boring No.1)-9.S-

Page S' of (.. 

Date 8-z.,. B<t 

Remarks 

i,F.11.'/ 'SLICu r 
f..,i;: ... C.tf.A T~ LJkE 
~J( r:.lfil...6/rNt(. 
ooo~ 



TECHNICAL SERVICES 
GEOTE:CHNICAL OEPAAiMENT Drilling Log (continued) 

Project Name t,v' E. 5 T'L. 41<.E 

Depth Oe,criptlon ------
G.P.A-1/,;;1.. ,1 <,O fl.llLi:'.:S ANP '<,It /II{>, 
:,,\-·t'l,t.ll.!\TE.I> 

'rOTAL D~P rw 8~· 1' 

Log 
or 

Clast 

A-30 

1lt479 Bams&K<Donnell 

Baring No. I) -9 5" 

Page 

Remarks 

4 ·z." d,.,,, pvc 
,e.:..t:> IM!!'1el'" W"-$ 

j 1.$ "t.,. / f-e,,I 'f'" 9 <.. I • 

PVC rs -f't .... k -
.,i• I ni->J I 'rhtt..J...,J 
C~v.ph1f;• , 
Bo-Ito,. '2.0 1 ,~ 

,Oto" 111 .. a,~,e 
s lo'lte./ ""'l'e'"n • 

G,-o.Vel F"c.J. -,.,...,., 
'o'/',I' To ~1,7' 

wrrk .. z.:z: ,.""" 
l>t>•\'lo" i te pd I e1' 
S~o. f ctt.ove • 

A11ul.,, i~ 1,.o,,:ioJ 
-j:..-o,., ~.._! "h 
'}r<>1.t....l $1,tr-f,ne • 

V411:~ I.JrU£L 
n'I I\'\£ 0 .... 'T.C. I. y 
~ "'n;:iz. f' 1 «;.:;:, Q .. en:: 
1Nsr"4 I..J.'rT/ OIIJ 

~0.oS'' ~CLDl,J T.O, • 

''*'"'"' 8-?.'1·81 

\.','\T'E,\11_ ~Ii.Ve.I. JS 

c?q,09'' BE.t.o'v .,., 0 ,p, 
7, ,s-...... fl-'2.7- IJ~. 



Drilling Log --.-No. 
6"1- 07.s"- "l-00~ --

090210 

M f' -tr I TR&lc.k 

- 1.1 6 l<T e.,o ...,N p,., It T• 
"ANl>I <:OIV\._ "'l. 1" '\Nll 
OAm p ll"lt.l) 

-, -

-- - - -
Lt<.'lr G.R<'i'< G,flAV£L.(z-.,.. ... ,., 
D< A • ) , ~ a ,.,. £ ~"' N P / Ir!;; ~ 'f ·p E'.Al~E 
!)A,..t (Fl'-L)· ' 

Barns&MCDoawNI -·---.. 

• 

BamvNo, 
Q - 87 f - ol 

7 1 . .._ 
• 

-----------------------
~o-+.:--,-i 
IS,} ,~•II 

----------------------o.~ 
--= ss-, --

1,r . -----------

11 I• "1 

-
5" SOLII> ..... G£(~ 

o' ro .30.0" 

..-
~-



Drilling Log, continued 

1$' 

11 

18 

, ., 

C I 7 

fot1rrr1.u 1.1 r.1tr 6-.A-'f n JA-lll( &O.AY 
T• II, It ti W ft.I YIN O V I SI .. T\' C:, I.Ao!', 
ke.011 ... .., Pl-~$l"•C:1 'f"f, s-r-,,.,. 
Mo1v (Fu.~ 
Tl'l4ca &A.'1-11&1- (!!."' M41t, 11111,) 

--------
1>11-11.,, '-AA'( ~, .. ,..,. l:'-A'r, ni..o, ... lo\ 

-n. >+1.:.1+ l'LA,r•c,ryJ ... e.111.r :tnF,; 
I'\ 0 • "''!" 

J) ... 1\.1( G-.""t S .. Nlly $1 .. T J,,/Vf> 
Z'I< s11.-rV SA-'1> ll\lrt.1te.1..a-s. '°"1"10 

Is, I" '.., Ii. -re "" E.1 • U "'.I 1-0"" T'9 

/VfJN - P'-'°1$,.., C. I "'~ Tt 
$ A.'1"~ 1t1. rt.} 

01ttlt 

- -
a1t•wou - "'""'"'""'<Q.OW'II ,:,,,.Tv 
1'"1 N ll """NO, ,.. Cll I It 1"\ J:IEN54!. 
5,..,.,. ..... .,.1!:I), ~'-I G.IO'LY l'\I C:A,CI; 01•.f 

•• 

.!.! .. 
'Z!t" 

., .. 
?!t" 

Baring No. I) - 8 7 
a ot 7 

-

s ... '!"f."l 'I'!" £. I> 
l"I RT !Lill °' 1. f'I ~ ~T 
11.l'l<:o""'Ta "-~ (!' 
Af'P1tOl.ll'\~n1.\' 
"e.7, o' IUOIII <.•C'. 



DriUing Log, continued 

Project Namo 

Project No. 

---'3z: ---
35: 

----3'1' -----"3~--

,.~ 
:S7------S9 -----3T----
"""'": ---
"t I : ---
~~: ---~!'.= ---
<!§, .. : 

---::~ 
"i 

0,1281 

Gi:to...,nl To G.4 ... V-6"1.e t,JN St '-1""( 
,..,Miff. :,,,-,v DI MU, ... ..,. .. 1£.1111$1! 

$ ... T•UI. .. TE:I> 

$ .. l<:..'4T&.Y l"IICj\Cl:.•tAJ 

- - - -
8 ~o i.J JI/ F u.J £ T'O ,t,\£ 1>1 '41'1 S"!Y( 

l"l'I .... <..£. !S I j. r, "!"\ 'HI G.tfl. 'I' Q.w"ll!"Z'o:I i:,. 
~i::.11 S. e:; ~ A '1"'4111.AT£J> 

------ -
t,.l<H+T 8.AOIAJN /:"•lllt -.-0 <.01\IHE 
S"-NO 'IVTEl!&EJ>t~.0 11111"1~ 
T"lf, 'V (3"' 7"o /o• TWIC. .. ') G.0.~VC:I. 
SE.AM ... ., Ttlt4<.£. :!,1Lr,, l)l,NS£ ,.... 

V £ il,'r !)£MSf: , SA71.UI.AT 1:D 

'J. 
~ ,., 

,. 
.,.: 

..._lclfC'Dc11a8 --·-·c--•• 

Baring No.b- 87 

... "3 ot7 
Dot, --"":'.'" -ss-, . .,,,, ... -=i--...;., -----------------

--= s:s-, --
~C...S,._--, ----------------

• 'l} .. ,~----f -
8" -- -
18" : ss-s -

,i-., .. ,""~-::i---1 -----------------"----
: ss-, . .. -
-
§ 

,v,n.i 1101.t 
C .. U.111'1'1:.I> To 
2_..,.7• 'IFTl:4 
SAMII' I.It .c,r - (, 
IC.,AS o,rrJt,fNC.0. 
N" P1t11:,1. V,tr,s,.Q_ 
C<G.MA'> AIOVi!. 

~·· DerrH-
6£""41\1 f'lt) TA-II. Y 
"'~'SU Q0,11 I 'II Co W/ 

+Yz_" )I.I\, -,.,'ll•U•iE. 
B1r @ .io.o' 



Drilling Log, continued 

PtojtctNamo u1 e: s T' • Ak5 

Pro -
.l'I 

OStZII 

No. 84 - 0-,G. 4- 0 0"2. 

D•II I 

Lte,UT til"l4'WAI PIN(. To e4~111'1t 
S<t.NO I 1111"SA8UI)~ 0 \,,,t r14 ~•N 

(?.'' ..,. ro'" Tthc.it) Gol!Allll!.C.. S&.4.lll'S, 
TIVt<& 1:,._,r, J 11.Al'S.4 T\> VIER)' 

""" - -.,, -er.. - •1.aa 

J&OV'!. g. I $ .... T 1,<lfl A TC: J J!'. 

~ 

~ _., .. ,., -

Baring No.I)•$ 7 

"""' "I of '7 • Data s- .,_ 5-, ..... - -No. 



. Drilling Log, continued 

Boril1!J No. !)- e,-, 
Pro.,...Namo W £~ Tl.I'\ I( Ii. Pogo S' of 7 
Project No. 6'1- O'?S.41-0fl?.. Datt $ - 't- &1' 

Lot ..... CoN --.. R-. ....... Dopdl D11ai1 I II a.. - Id,.., No. R-

- Gltf£Nl.,...,. 
cit 

·-•a - DAIIK;C:A.A\' F'•N€ To "'t&l>t~l"l 'SAND, ?; -- TAA.c.E s,..:r; .1>/li.~ 'l"O ve ~ {!."' - Ss-1: f'-': .;;,, -
:S" 'I' I.I It AT E .I) ~" 111'• -- -- ~.- sn,,.,.,cr, 8-'7-IJ"f -

e-10-e"f - - IUtSU .. .£0 
4'7 - -- -- -- -
43: --- -- -- -.,: --- -- -- -- .... -.,,, -

~! 
- - .· - JJ./" -- 7' - - SS.J< - ,a .. - ! ..,, - , . -- --- ~ .. - -'72 - -- -- -- -

-r3: --- -- -- --7-t- -. -- -- -- -- i~A'(TO- - - - -- ll W. G. ~ l!.t; N I l '-1 G. Rit, Y FIN~ 7"0 -7$ -
- CoAR"!.E SAIVP 1 l-1•<.iJl.'r' fih.1,1\ I\T-.:0 \lo: 

% -- -- s.u.sAOu111oe:J) o,•Vl·IN$, VE,tV ,,, .. -- : SS-1J '1+ - bciv .. e n, f'lEbtl.lrr Olr:Nf'J: ~ JS" - .SATkAATa:.., ) ' -- FE.V\/ Tl+I I\J (::.'• ... G,'• Gll,O.~E.I.. 
·~~ - S'=-"'~~ -- -.... .,_ -- -- -- -- -?8- I -- -- -- -- -..,,_ -- -- -- --Qo- 0-- -- 1,: -- '!!.: t -- ~ - SS-It.. e,- 19•, -- 24 --- 51 r 

- -
051211 ...... tlC'Dotwwl -·-·-



Drilling Log, continued 

l'lojoct Name 1.U£STL.A WE 

Proioc:t No. 9"t- 07.S'- "'f - 01''2. 

~ 

8'! 

et 

85 

· ~suu 

D11al;d 

~RlcV TO 

D"IRI< GII.EaAlu:u Gol!<4-)' F'1IIIE To 
GO~tl$E • i'I "'.b, i, I (,14 L V QlfltltT'%0$ 
.5 fll a A'" Noe o 61\A , 1111. J v t. 4 y 
Olr'V$1: "I'• MQIIA.111 l>~.St 
$AT\,4 il4 'l"lt J) ' 

FEW '1"11tN (3 1' .,.. (." .,.Ht<.IC) 
G. It 4 II E.L. .S fM M"' 'It' IIV~llt V,t.(.!) 
#t: I• TV s• • 

NOT'S. ~ "'"' IVII •" Pi\£ l>Dll\1N<4 .. 71. 
C"OA II.~'- I,# 1,-1t ..,..11. ... <.g_ F' UJ !!'. 
G•AU£~ TffQOkG~OVT ACLOW 
AP,."\OJ( ..... .,.T'l!.L'I' es•. 

""" .. -
-
- R-. - ..... 

::;' <J" 
~ -t8'' 

~ , .. 
'!,.,, '8" 
18 

Bams&ttcDww.cl ............... ~ 

Baring No. J)- '17 ... ~ of 7 

D9te e- .,,_ s..... • --......... 
Ne. R-. 

• 

-, 

., 
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Drilling Log, continued 

G fl. A'( "tO .1)411< lo; C.11 E£JII f S l't a.AA 'f P'tN !!;. 
n <.0'411!.S£ 5"'11111/H1.:.11t.1 Q,.A,.T:! 
s, ... u~.:I.Ou.OIOij) c.Q.1>,•Ns" VCJ(Y JI 

To hi EU 1-'nt J)E:.N<;;C., Sii H.t11:•n.1> 

PE:tv TH•N (:! .. ra ~ .. ru t<:k) 
G~ "-v.i t.. s;,: A <'IS ,ir 1N1>,: <I:""'- c 

ot= liDtl.(;.lf LV 1' TO :!.' • 

NOTS::,. $4\AiJ) ,l:f. l"'tGD l:IA\Ull4iy ~ 
<::OA~:5.E 'V •-rst TJI.A<.£ 1=/Nf£. 

G/qAu&.1.. '1/.!llou<.11 ow; BEt..o w 
4-1'/'At:>XU>IA'Tt.t.'r d8 1 • 

'-.. 
a.. 

Bocing No.I>- e7 
Page 7 of 7 

Date 0 - "f - 8"1 
eo .. eo .... - R_.. S.mplo ·R-Count &L- No. 

I 

~ 
(/' -I~,, 

~ .. I 

.l\ 2..~ cf;11, PVC.. 
pitl:-O ""ei-cr w,-.; 
••sT ... ll•J T'o fl/'.· 

'~""'!~--i P•C. IS +'J .... sJ... • i .:J..." ,.j o ,-.TI Ti,,..,_ <t..l c.J,.,.. 
'"' CO\.<p(,,,<t$,,. ._;, -=+" 18" J ., • 

Q B01'1'oll'l 2..0 I'S' 

~--t ,. 0 10 '' m«.:k,,ie 
sfu1tcJ $Cl'IC,,tl'\._. 

e.oT,..•m Z.4f' '' 
,~ ...... , por:,l,(ea. 
1.1,ll.. ~ 3' 'T~o<t; 

•••TIAo't~ f<!ll .. "1' 
S~.1.1 ,dove,, 

A.,,,,.. '" ,,.,_.i..,J 
4'r<t.,. SeL/ ?o 
<jrv"'"".A.. 5lir'f"11.w, 

T,c),~. i< J/ 
«! DVe 3 <"0 .. ~ci 
s .. ,.,., • "~ • 

WI\T!rQ L""' £?. 
I ,....,C:l> IWfC:t..~ ;,,¢ 
P'I ~ Z.Dl>'I £Mi:~ 
IN•"!'>\ C..1-4-T'tbl\J ll•IO-tl 
,$ -"1,"l c.. au.a..., ?".o .. , .. \ 

W>\l'C.t. sl'.V&:.L l!f' 
:t(...1os .. e.£i. ow r,o .. ,.; 
e,,s ... ,.. e-1-, • !~ 

Barns & "<ColNRI ForM 't'S-cT-2-Z -----



Drilling Log 

Projec:I No. of 

</'1.o' -- -- -~ No.of~ No.Qn- O.,,U,ToWater Dalo-

'(7, S I, Z.., 8 0 

·-°' Pel••dui1TNt STAND~tU> 

Depth 

-
- L/u,'41"' GAA-Y TO G,~A-l' 'M 6~.., ,v 

,rr10 ~~"S.L , so,..te ~,,.r, 
(i: ..... ) I = SAN'> 

- ~"',rl i' 
--

z = -
-

----to-----" --
-

POTE.~ GOLOP. IS G,P.~l!-Arl!olf 6'1.a"' AJ ..,, ~ ,o IV\£ aa,o"'"' (, ... IV ~ ... TJI-INS 

B-E.1-oW "PflAO'X. J"t' 

3/2./3 

090260 ilamsaMCDoswwl -----

------------
------------------------------------

'o. ,;-
-

Is" --
18"' --

;: 
I··-

-----------

s...­
or 

aa.No. 

5~-, 

-s•· So~ I/; 
Au G;£,e ~ 0, "T"b 

"2.S"' -



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

GA &~Nh"I A40WN 1"o 
O"lllk <i,IV//Y ..... TY I.A..AY "'A.IA 
c..'-""'.s: v :J•&:f • 1.0 v ro 4"11.P '""" 
P""'~'" , , Ty OA•r "tO ..,o ,sr 
$Tl~,:: 

1 
, 

IV•T•~ C.01.0l Is 6,1t1.&Nlsll 8A0'4/N 
w1Tlf S:0"11i. AIU"VN (lllDN) lTlftotAI 

61!.Low APP~Oll. I"'• 

G"-A'f,31! ~•I.TY <-'-1'Y', ME""'") 
PL~ ~Tl C I TY,~ ... '1'1,.Q"Tf!a:j) 

.• r:;,~14.¥ S•LT'f l'lt,/t. Tfl 

IJ\fa:j)) I,'"' "'"""'~, "'co1r..,,, )tN\E 
SI\.,.,. ... -.tt., . J 

!!'' .. ., .. 

Boring No,D-9 Cf 

Remarks 

Ft 'II "!'111111 
.$ ... Tl<A ,.TII.P .\ 
&O N~'S, IS' "l) ~I)'. 

1'1<1\TEA.tl\-L IS 
:.>..., T \l A 4 Tf; Jl 
911<. L •w A l'fl JUI}. 
'2.I I • 

~.o.i---4- > T • ,,. t t, 
fl.1,.S IA l',llP 

f·'t.'7·8'1 

8-z.9-S-, 
A/O,rf.: Vo\T•a, C..t.Vl I. 
1_; ,.,.-,"I' ISE.LoW' (.,S. 
,.oo .... 0 ...... 8 .. a,., 

Jk 4p,pr•-t, ia', of 
1\,,,.-.'f'-lrid.l W4'.S 

~T,1u,~,I '" T~! 
t<Ac.< l,.,.T ;T. <l•f,..J. 
"CA.l" rf ,-J,,. 1-,.. ... 
,.,..i_ ""..s l•<T "-~~~ 
~~. ··~ l..t. 'I'• ,.~ ..... ~ 
A J,r $4"'plt. 'vA< 
C\I 11~ c.·i-t~, 

.,~ ,..~. ·C-bNe i.,,4.£11-

"0'& , 'l.~' ro 

.l 

I 
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TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

Project Name 

Project No. 

Description 

---:7'2: GAl\'1 S 1LTV :F•,1'i £ 1:, 114£0 I¥"' 

- Ml:.DIIA.11'\ bCNS~ · -!..,..ri."11+-n:.p - , 
3'3 = ---

".!.<t = 
- G llll'Y r=rAJ& ro 1'\~»11.,.,.. s,4,vJ) - / 
_ ()ENS£, =,..r ... .A.l\.'f"EO 

35' = ----
~Cr-----
"!,7-----
'3&----
3'1 = ---
"'lo= 

-

0A.""' Tt:I 
e.si. 0 w I\J r::, N r;, -ro rll;;. i) 1 >t "' '!>A. r J p 
·wo::LL <.or<1.rz,,;1>, Oi;:.N~o;. """ vekr 
t>F-NSE., .S .... 'r'\A'\-T.P-.JI 

- eo.,.. 6'«.11~rz 10'7, c.,-,c». r 7"Altc.,r~~ rs - , / -..,,, - CllA~ ... n C:.MINS .o,e Sl.4811.0IINO~o 1'0 
---

'12= ---
J.i3 = ---~.,= -- *~ .. 

-
4s= ---
4(,= 

----"17----
- ~-- -._ r7 . - :=-;-

Lag 
or Blow 

Class Count 

!,'~ 
1a 

lJ 1479 =·-

Boring No. 1)- eq 
Page 

Date 
=e Boxa< 

Recov. Sample 
&Loss No. 

- -ss-s-
1/ • .:,_ 

----------------
-,,, .. -- - s.s-~ ,s·, ----

.J_ 

----------------
~ o.v_ ,,. --- - SS-, 

18" --.. ,., ..... 
---------.·_ 
------

' 'S -
"..... 

I!'' --
/6Y - s~-g ---,,,~ 

------. 
~~· 

-""' ,.;: ,>" ,. ; 

s of 'I 
g-'2.7-8~ 

Remarks 

,· 
• 

.Form TS-CT·Z-; 



TICHNICAL SEAVICIS 
G&OflCHNICAL CIPA,.TMENT 

Praioct Name 

Project No. 

&IIFF l.1M~ST01117. 

Drilling Log (continued) 

roTitl,, l)~PTH Y'f,o' 

............. 

Boring Nol.)·S~ 

A !." .i; ... PVC. 
,, ............ ,..ie.. ,.,_, 
; ""'"t' .. llc,A 'T"• .,,, , 

PVC. I'S -fl"'::i J 
J•• nTcq 1i, c'I 
c:it ... p I, ... ~ s, 

~+T•1'\ IS'' is 
.o,o'· "' .. c:.k,~e. 
s'• n,,.,1 S<: rcc,.. 
e,,,,,.., "" '<-, s , ,· ,s 
, ..... ~, ,. .. ,1ce..i 
win ..._ .i.: T'l.,c.&... 
I.et\+• .. ,tr pc II c,T 
Se41 .,lw,,.., 
A"" .. t ..... ;.. , .... ss,. 
'.i'°"'w ~-,.. ssl 

7 • r:~r(! .. ., e · 
-ri0,1-, ·,~ 3~ 

.a.bo v•J."",.,.J. 
~ .. ,..;... ' 

I.,," rt: R. 1-~ t., £ L , ~ 
~ .. , l.' &1!.1.0 lo/ T': 0, ,. 
( M .. £i> ~T€ LY 
Af',~1'. P•~~-e;n; 
IN, T'1t '-1.11\-TI O Ill, 1r.Ja • 

8 -a• -e'f 

~-· 
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I 
I 
I 
I 

• • • • • • • 

Drilling Log 

l'nljlat-
IAJ.£~TLA~E. -..- I) - '12. 

PnllOCt""' ... "' 9 'l-1- .. .,, - "p • CM>,f. 1 -- .l,75",37 l'rtt. (-1....1 See 1.-. o.f S, ~ : 
_,,_ 

,,,, 3, t;. Fi11 r-: > 
Dl9tglp -- -- - ......... 

..... ..,_ 
MD.Cln-

_,.._ ----. 11.UIAllk.S ~}.· I 413, f.,. 0,0 l"I 0 SE_"::- ..... -
C11911CIL 31'.&Slo\l\•~~e_ C.111UStthlC:T0 "S (11JAiMS1t) Dl9W1111 DoR t. rrlo,t,J ro ,v , OE'4111 

-..- >,ckt~ '11'-s-. ~ltd; ··~- sr1rNDMIJ) ... ....... r ... 
~ ~-9- SS' IT• "I- II ·~ -Oii •• (al G. I! If. N ~rt,\A-lf/1/ 

! - • ...... - - ..... -- -- -- - "f" SoLI• All"E< ~ - Lie.AT' GA~\'~ 6""ow"' Slt.lU6 A41t, - O' To ~O,o' - -I - c;.""u"-L (3" ..;i.,.r. •·~·). . -- -- -- -
~ :: - -- - - - - - -- -- -- GIA V NIO 8lt O "'"II G II A-II~ 'r y,-11 I' 1 -
3 = -

:SO "'1 C S I '") J:.00, £' 10 "''£Jftl,. ~ -- f)J;:AJSf:., ""ocsr (~ILL.) -- -- -
l/ = l 1. 1 C.04r Ll!:11<.N h~- 1.·1K.i:: 000.11 --- -- -- -~= --- -:... - 5/t./G, l:' --
4: 18" ~:!,S. ' -- -- ' -- -... -· 7 - --- -- -- -s= - ' -- -- -- --r -- -- -- -- --,o- .o,~ - -- .,. - i'Z./'3/3 -

- 111· - ss--z. JI - --- --- ,.~ -
12. = - .__ - '-- -- - --- JAOW 1\1 S',\llltY ~ tu·, L6w -- -
13 = f'L.tr'ST1,tl'"'f "TMCJ! 6«.,o\llf:L --(.IIOS~ • I --- ( .. , ...... ) -- -- . --

.._Ail& I --- -n.cr .. 
-----.._._....__.._.. ........................... .:.:....:.ca.:_-U!;:S~OA:l~~W\lEE :80 E6, 1>0 ~ • ··-- . 



ECHNICAL SEflVICES 
EOTECHNICAL DEl'AR'TlilENT 

jectNanw 

Drilling Log (continued) 

SRoWN S" "'°-,D\o' ~ I LYj I. o l,J 
Pl."°ST1<..1'T\'1 TA"\C.~ 611.~L, 
.1-oos~ TD "'Ulkll J,E~, ,...,sr 
{i=1LL) 

......... 
___ E_"d ---

8aring No. p - "j Z. 

-=z-z 
115 Q/1..:l l4::ll>E:80 E6, 1>0 ~ 
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l'EClfNICAL SIEIOVIC:U 
ta!01'EC:MNICAL Ol!P'AATlll&NT Drilt•a log (continued) 

,raject No. 

----~,--

D 1,11 • 

GROWN SA~l>i' Sl&.T, LoW 
P'-"S Tr'' l°V, Tll"<e G.AA.11<11::L I 4-0119! 
To ,..u1110, D~..-se, ~OICT 

- - - .- - --
:?, 'S= ---
:>t= ---
35: 

---
39: 

-
--

"3., = ---
,S.q = ---
+t: 

---.,,, ~ :. 
---

-+-v -----
1,: 

----+~ ----
~7 ------

0147' 

··-

~Allk 6"11-'r S l~T', C..U.-)', l"IPllc.l'l 
PLA:.ns,ry. v~~ St-ll'"F, #1,,01~1" 

sUG,tfT" £-£AcffA-tl;.u~ OOOrt 

~I\ .. V FINIC. Tl 1'4\IU 110\ S .... 111 C, 
"1•' sr 

- - - - -

- -
CIU,"( FlltJf!. TD 1k ED IIOot s ~ rt/ P , 
TA "Gli=. S 11 .. :t· 

1 l>EN$E S+Tl!itAl'cO , . 

........ 
.... 

I>. d .. ... 
.• 

• 

Baring No. P - 9 a 

.._ R-.·. ·--
Count aa.- -

!9,, 
'J.::: ,1 

·~· -lfl" 

,,. -19• 

---------------
--: 

~s, -----
,iL:; 

-----------------
------

SS·7 

SS.• 

S~~l.tllAT~-
1111 "'1'"@ ., " c.. 
~IIIC •i.tlllrl:iQ ra> 
@ "I-rt•. '3'/.5' 

··- -'!l'·-0--t--:sa-e.-- ii> ,t-9-~.,­
----------------

.,,_ 
IS• -- '.: SS-Y 18"' --~-

------

t:;e1u.• ~o -,-,~r 
~~- ...,~~ .. eo.1A1, 
w/ 3~ .. TKr-CO~E 
8 IT ,...,. ~IS.'°'"flllll1"11 
JI\ .c" ~ ~o.e•. 

. 



TECH ... ICAI. SE .. VICU 
GEOffCHNICAL DEP'ARTMl!NT Drilling log (continued) 

Project ...... 

Projo,:t No. 

1419 

D itlliua 
~IV11' ll=•NI:. "'tO .l"lE!:>IIA.. SANP, TRA<.E 
SILT, DE/IIIEI ~~WA~l"EP 

-- -
a~ow.i 11=1 lvE TO c.OA."IS!' SA-NJ> I 
VEA!f' J)EN$E 

1 
5A,.,..1'1'U'EJI 

....... 
s-d 

I 

llmi .. No. p-92_ 

11" -, •.. 

-=-.r-z 
11.S Q/d ~ :130 E6, l>0 ~ 
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l'ECHNICALSEflVICES 
a&OTECHNICAL EJEPAIITIIENT Drilling Log (continued) 

Proioc:t N,11.,. 

P\'aj.ctNo. 

----t.,-----1.7----
69= ----Gorr-----70---= 
7, -----7z_-----7J-----7t-----7s----
7':: ---
"77:: ---
78:: ----..,., ----
84: ----81 -----

11147' 

D Is Ila 

8~0\,IAI FtAII. T1) C~SE Slt:N, 
1 

11£AY ,-.us1., '"ntlt It ru 

- -- -
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Tti:CtlNICAL SIEflYICES 
OEOTCC::HNICAL OEPAA'TMEMT Drilling log (continued) 
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TECHNIC4L SERVICU 
GEOTECHNICAL g£P'ARTWENT Drilling log (continued) 
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TECHN1CAL. SERVICES 
GEOTECHNlCAL OEPAFl'l'MENT Drilling Log (continued) 
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TECHNICAi.. SEAVlCES 
GEOTe.CHNlCAL OEPAATME!:N1' Drilling Log (continued) 
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TECHNICAL SERVICES 
GEOTECHNfCAL DEPARTMENT Drilling Log (continued) 
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TECHNICAL SEAVICES 
GEOTECHNICAL DEPARTMENT 
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Drilling Log (continued) 

Log re 
or Blow Recov. 

Class Count &Loss 

A-60. -
Barn, 6 l\<Donntll 
L+ "" Ca••-

Boring No. ]) • 9 .3 

Page !, of a 
Date 1.f-lS-85 

Box or 
Sample 

No. Remarks 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 
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TECHNICAL seAv,ces 
GEOTECHNICAL OEPAf\TMSNT 

• Drilling Log (continw,d) 
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TECHNICAL SEAVICES 
GIOTECHNJCAL DEPAATMENT Drilling Log (continued) 
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TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 
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TECHNICAL SEAVICES 
GEOTECHNICAL OEPAATMENT Drilling Log (continued) 
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TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 
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~ 
j 
-----------

o.~ s~-,,, 
::i 

,.;-j 
::j 

F""" TS-<:;T-2-2 



Tl!CHNICAL SERVICES 
GIEOTECHNICAL C>EPAATMENT Drilling Log (continued) 
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B'l 
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., ,. 
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111479 

6R./lrY <.oPrRS£ SANO, so~e. 
MSD\lo< 1\1\ ~AN/), ME1)1 &.,1"\ bl".N1 
ro I>!. ru ~1: , SJ'I r t4 lll Jl-r .rb 

Gl!AY FINE: ro 
V &: ~ y c,£.N~£ 

J 

eo .+-~. E S'rllJ D , 
s Ar1.,.~ ~r;;.I) 

~ 7'' '3'2. 
~ {8" 

Baring No. - ? 'I' 

Cati ~- //1 - fl~ 
x ar 

-1 



I 
! 

I 
Project Name 

Project No. 

0-=ripcion 

Drilling Log, continued 

Blow 
Coum 

Co<o 
ROCOY. 
&L .. 

100 
6/J..f!lt'r F1 ,v,:: 'T'O (.oJll\9"~1':,. .:51\F.JO .. 
U£11.Y D~l"'e., S"'T V'<~TEJ> 

JO/ 

/0', 

10,; 

l o~ 

L. 107 

roa 

)IO 

u 
I I I 

112 

u ,, !, 

u 

LI OJ12&1 Beans & NCOo.uNII ·-... --.--.._ 

I Soring No. [) - 7't' 

Pagt. 

Date 
Box 0< 

Somol• 
No. 

7 of 7 

4 -/8-s'.,' 

srol't"Ei> <,-z.::-e.s:' 

l'H.S.IA /'\ £ c .y "< ~-2<" 

,

1 

A z.'' PVC., -f/~,!_­
·Jo,,..1, -rhn:=oJpJ 
co .. rle p,e-z.o"",,t,r 
\.Vd.S ;/\-,,T4.ll~J To 
JO(,,, • 

-Z..O' o-f ,010 J 
rnc1. ch:i,l;. ~1.,,,-tt~ 
..:; ~ £,,;,_ .e_" .. 

' ..l ,.,OL£!!. C..j/i-.p:,,,,.i, lo 

~ Sp rTl ~··t" :~~ ' .. 
B~~-ro~.~ fel(ai~ 
.:.s-' Tv (,,'f, 

G re ~-t (.,',' -ro 
S'-.r-f•ce., 

..i<.nr ie,e..l _ 
•-~-~J., -1..'+-ely ~r 
'"Cl4.f( ·"i,; f\ 
¥-?!;&£"", ::.:car'"' 
'1!.~ J.et • .., -r-.4.,-. 

T.o-P ,s "l .. tJ' oi::.o .. e- G ~ 

Fann TS-CT-:Z-Z 

















I 
I 
I 
I 
I 
I 
I 

Foth & Van Dyke & Associates, Inc. 

LOG OF fEST BOR!KG HO.: F·l·D 

CLIEKT 
PROJECT 

PROJECT HUMBER 
LOCAT!OX 

LAlDLAff,BRIDGETOH 
AUG 90 ELL IKSTALL 
89U6 

SURFACE EbEVAT!OK: 
BOR!HG DEPTH: 79.5 

DATE: 9-1-90 
I 
'-im;--mmrwrs:!l!Pllmr.~r:-r-r1m~~~~~~~--;--r----vmr~r-nmIJ1JW11ir-! I ELEV 'LKD suRr' 11TERVAL 'irPE1 'K ' ft I DESCRIP!IOK or MATERIAL 1ctAss' IKSTRDHEHTs I sAKPLIKG 10TES 
I C I I I I I ITqp 4' dark Iellovish brown {!OYR.l I I I i· I 0·5 I SB I 1 l . i (,814/4) jean CL y wl srnd, lome silt I I RAD= ( 0.01 ,' 

- 1 1 1 1and little gravel; FILL mR/hr. 
I I. I I Bottom!' dk. grer SY 4 1) SIU I I TIP: 0 ppm I 
11 -5 O '--5 I I I I I lw/ some black colored in er11iling I FILL/ I • I. I I I I I I '/ I I 

I I: I 5·10 I SB i 2 I -i 3.5,~~~:~r:x::n~~eln~ii~m1a:1:~or;l.t1l i RAD~/tr~.01 i 
1
1

1 
·!O.O 1

1
:.10 I I I I I I 1 •••• .1 UP • 0 ppm I 

I 1-. I I I I I I I I RAD - < O 01 I 
I 10·15 I SB I 3 I • I 3.sl~ottled dt. gre

1 
!SY I'll, gree~- I I mR/hr.' I . I 

I 
1
- I l I l l i1sh grer SBG/5 l & d , yel)ov1shi I TIP' 0 ppm Jnecones v.my1st toJ 

J I· 1 1 I I 1 1hrovn { 0 R 4 4 ean CLAY v some1 cl 1 1vet at 13.5 . 1 I ·15,0 1--15 I I I I I ,silt. I / I I 

I J: J 15-20 I SB J 4 I · J 3.9Jsame as above v' increasing silt J J RAD= < 0,01 J I 
1 1- 1 1 1 1 1 1content w/ dept , 1-----1 ~/hr. 1 1 I 1· I I I I I I I I TIP. 0 ppm I I 
I •

20
•
0 

,··
20 I l I I I liar is dk. Grey {2.SY 4/0) SILT w/J ml I I I 

I I: I 
20

•
25 

I SB I 
5 

I - t 4.s,1itu: 11airer (5! llll v fi,e tol.. .. .l RADmRt~r°- 01 I I 
I I. J J I J J Jtine, SAND stra ifiea lamina/ w/ I l · J I 
J -25.0 1··25 1 1 1 1 1 1darker layers. 1 1 1 1 I i= I 25-30 I SB I 6 l -l 2.ojnk. grer,t5Y 4/1), f, to v. fine I I RAD : < 0.01 I / 
1 1: 1 1 1 1 1 1SAKD a 1 ter coarse than above. 1 1 mR/hr. 1 1 
1
1 -30.0 1

1--30 1
1 30·32 11 SS ! 1 J - J 1.sJsame as above. I J 11Ra[er ~dded,and J 

• 1 I I I I I 1maintained ln I I I. I I augers to prevent I J: I 32.5-34.S! SS I 8 J 3B! 1.1lsame as above, J I !sand hlovs. I 
I -35.0 J:·35 I 34.5·36.51 ss / 9 J 50J 1.0Jarer (SY 5/lll f. to v.fine s~xe; I I J so blows for,• I 
I I I I I I I 19ont,1ns lltl e gravel upto 1/4 I I I I 
1 1- 1 1 1 1 1 11n d1Inete~ botton 3 , 1 1 1 1 
1 1· I 37.5·39.s, SS ,10 ,100, 0.9,Grer SY 5/ll, f. to v.fin~ S!BD I sp I I I 
1 ( 1 1 1 1 1 1very ense (without gravel), 1 1 1 1 
I ·40 .0 ,-·40 I I I I I I I I I I 39.5-41.5 1 SS 111 1 111 o.a 1same as above but not as dense 1 1 1 1 J j= 1 1 1 1 1 1 although density seens higher than 1 1 SAKPhE 112 1 1 
1 1- 1 1 1 1 1 1hlov Iountl indicate. 1 1oxY = 21.1\ 1 1 I 1- I 42.5-44,51 SS 112 I 18 1 O.B 1Grey 5Y 5 1)/ v.f. to c., poorlr I 1H2S = 1 ppm I I 
I -45.0 1--45 I I I I I 1grade SAK w trace off. grave 'I 1co : 0 ppm I I 
1 ( 1 44.5·46.5 1 SS 113 1 86 1 0.7 1same as above. 1 1EXP: 01 1 1 I !" I I I I I I I ,nP • O ppm I I 

• I I I I I I I I I I 

1-so.o !=-so I 49.5·51.51 SS IH 11911.4!ror is s211e a5tabove.( I) f I I I i 
I ,: I I I I I ,r~ U:/hu~a;, i~:t /Yd:ri g~er'' I I I 
I I. I J I I I !Janrs (1) stratified or 1nhrmi1·i I I i I I· I I I I I led \1). I I I I 
I ,-- I I I I I I I I I I 
I .. J I l I t I t ! ! I 
I DRILL!Hil DATA RATER LEVEL IBFORkAT off I 

START DATE ast6aL,9900 DEPTH AT COHP{j!TIOH: approx. 20' I I COKPLETIOX DUE b LUER !IHElDEPrB: 15 hrs / 25.2' 1 
I DRILbli~

0iHH~5 i-f14• l.D. HSA's LAT~fvt
1U7~1,m I I DRILLING coKTRAcroa BRorcKE EHGR. n21tt1wo bOsszs: i 

A-1 



Foth & Van Dyke & Associates, Inc. 

I LOG OF TEST BORIJG BO.: F-l·D : 
I SURFACE ELEVATIOH! I 
I CLIEKT: LAIDLAR/BRIDGETOff I 
I PROJECT: AUG 90 kEtt IJSTALL BORING DEPTH: 79.5 I 
I PROJECT HUMBER: 89L46 I 
I LOCATIOH: DUE: 9·2·90 I 
I I 
I I I BtEv 111» suRF1 11,&RVAL lyypgl 'ctAss' IHSTRUHEHTS sAHPLIIG norss I 
I . . 1 ·· I . . , I I I . I pper , v. ar grer , I c I I 
1 !" 1 1 1 1 1iean CLAY v/ no to some.san • 1-----1 1 I I: I I l 1 1 1:iHrrfreaaikK;efln~·:~n:/:o~d. i i ! 

I ·60.0 1=·60 I 59.5·61.51 SS ! 161 271 o.a,r~rao~~i~.g~~lr!:·;}aal~lsAln:ine I sp I ! 
I 1: I I I I I I I I I 
I l· I I I l I !2: v.f. to f. v.dark grey SAID. i·····I I 
I ·65.0 !"·65 I 64.5·66,5 1 SS I 171 37 1 2,012, v.f, to v.c., v.dk grey SAND. I cl I I 

• 13 1,d, grey lean CLAY. ----· 
I I. I I I I I 1,2 fine GRAVEL; sub rnded. I gp I I 
I I. I I I I I I 1 v • to c rrey s•vo I.. .. _I I I I I I I I I I .•. ., nn • I I I 
I !" I I I I I 1Bottom f. to v •• , v.dk grey S!KD. 1 I I 
1 ·70.0 i-·70 1 69.5·71.51 ss 1 181 28 1 o.o1Ho recovery. 1 1 1 
I i: I I I I I I I I I 
j I· I I J j J l?9P it· s y1d0

,rk totdarkfgrer 12.SY· j j I I j" I l I I l 1,tO o ,0 J, m. av. , SAHt. I sp I I 
I ·75.0 i-·75 I 74.5·76.s, SS I 191 251 1.s,H1dd]e 3, lS v.f. to v.c. SAHD v/ I I I 
I 1- I I I I I 1tr. to I1ttJe v.f. iravel. I I 

11 I ,: 1, '1 '1 I I '1ft!,m2/o t~ t)~!kv t'todt Bin I I 
I I. I I i/ silt & organics /black color}. I •••• .I I 
', ·80.0 ,'··80 I 78.5-19.sj SS l 20j1001 0.9,,Flne to coarsef poorlr giaded I gp l I I 
I I• 1 1 I 1 1 1GRAVEL (rnded o angu ar w/ v.f. 1-----1 j190 blows for lastJ 

• to c. sand. Limestone be rx@ 79.4 Is 1 l I- I I I l I I··-----·····--·-·:·····;····-····· I····· I I l 
I 1· J I I J I I E.O.B, • 79.5 I I 1Auge1 refusal at I 
I ·85.0 ("85 I I I I I I I I I H.5 I 
I 1· I I I I I I I I I I 
I 1: I I I I I I I I I I 
I I. I I I I I I Pieiometer F·l·D installed. I I I I I -,o. o 1--90 I I I I l l I I I I 
I 1· I I I I l I I I I I 
I !" I I I I I I I I I I 
I !" I I I I I I I I I I 
I ·9s.o :=-9s I I l I I l l I I l 
I 1· I I I I I I I I I I 
I 1· I I I I I I I I I I 
I 1 · I I I I I I I I I I 
1-100. o F-100 l I i I I I I I I l 
I 1· I I I I I I I I I I 
I 1· I I I I I I I I I I 
I 1· I I I I I I I I I I 
J i" I I I I I I I I I I !" 105, 0 i-· 105 I I I I I I I I I I 
J ( I I I I I I I I I I 
I I I I I I I I I I I I 
I ( I I I I I I I I I I 

I 1=- I I I I l I I I I l 
I 'b l t I I I I I I t j 
I DRILLIB DATA RATER LBYEL IRPORHAT oH j 

START DATE 88lb6Bl79900 DEPTH AT coHP~RT!oB: approx. W I 
', COKPLBTIOK DATE LATER T!HE1,»EPU: 15 hrs I 25.l' I 

J.OGOED BY L A LUER TIHE DEPTH: 
I DRIJ.LIKG METHOD 4·1/4" I.D. HSA's CAVE IR DEPTH: I I DRILLIKG CONTRACTOR BROTCKE ERGR. DRILLING LOSSES: I 

A-2 

















··················~~!i~''············· Boring No. 

WL-205 
Project NoJName 

07.080303.S.003.002 

Site Name aad Localioa Stu·TJFiaisb Dale 

81119.S I 81319.S West. Laite Landfill; Bridgeum. Missouri 

Drilling Coatnclor Boriag Location: Arca2 

443.2 

1069698.26 

514212.18 

Hart Environmental Drillin GroHd Surface Elevatioa: 
1--~~~~~~~ ....... ~~~---1 
Driller Nortlliag: 

Max Tinnin Easting: 

Drilliac Eqaipmeat 

CME-SS Drill Ri Hollow Stem Augers 

Bit Sm/I"ype Sample Medaod 

4 114• ID: 8 114• Hole S' Cootinuous Sampler 
Remark!: 

g .. -~ ... = ... 
..:s =- .. :; ::: c. = 

:it .. • ! .. • = 
.; .. 

Q (I) c ci: 

Mel.area/Hart Geologistl()ITice 

Tim Bi I St. Louis 

T.D. Borehole Well Iasulled? 

52' 1-2 

Description 

Page: 

I of! 

WL-205 Background 0.0-52.0' Native Alluvium: olive brown silty clay grading to grayish 

s S' (0.0S-0.07) brown, coarse-gX2incd sand with gravel; dry to wet. 

WL-205 Background @S'wet 

10 10' (0.0S-0.07) 

WL-205 Background 
15 15' (0.0S-0.07) 

WL-205 Background 

20 20' (0.0S-0.01) 

WL-205 Background 

25 25' (0.0S-0.07) 

None Background 

30 Taken (0.05-0.07) 

WL-205 Background 

35 32' (0.05-0.07) 

WL-205 Background 

40 37 (0.05-0.07) 

WL-205 Background 

45 42' (0.05-0.07) 

WL-205 Background 

50 4T (0.05-0.07) 

WL-205 Background 

55 52' (0.0S-0.07) Boring terminated 52.0' 

N()(es: 

Radiological samples collected at S and IS feet below ground surt1ec. 

Non-radiological samples not collected.. 

Perched water 11()( encountered during boring activities. 

Groundwater encountered at 8 feet below ground surfuc:c. 



ENVIROMr1£NT AL EHGtNEFRING CORPORA TIOH 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

7 DIAMETER 
SCH. 40 PVC RISER ~ •. 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1 / 4" DIA. BORING 

BENTONITE SEAL 

0.01o" SLOTTED 
7 DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

•• 
•. 

~- ·_4, 

L 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. ~1-~2~--

DATE §L'..2~5_ BY 

HART 
ENVIRONMENTAL 
DRILLING 

..,E~L~---'N"'M~TOP OF PROTECTIVE COVER 

..,E~L~. -~44=6.,.,4~1 TOP OF PVC CASING 

: .. ' 

• 

.. 
. 

· __ -41 

---;,E;a:L=.--~N"'/"-'A TOP OF BENTONITE SEAL 
DEPTH 

---..,.'-;E<i'L;......--40~ 8~· 7 TOP OF SAND PACK 
\DELEPTH 

\ 403· 7 TOP OF SCREEN DEPTH 

_ __,,E'=L.=c-'3~9=3~· 7 BOTTOM OF SCREEN 
DEPTH 

j ~-..,EeeaLco. ~~3~9~1~·2 BOTTOM OF BORING 
DEPTH 

1. REFER TO SOIL BORING WL-205 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM - NOT MEASURED 
4. N/A NOT APPLICABLE, BENTONITE GROUT WAS USED TO SEAL WELL UP TO SURFACE. 

(WZ.DWG) 





Borlftt No. 

WL-!05B 
Slart/Fhmhl)at, 

8/101~5 

l>rlDlnc c .......... , 

Project No.lN11me 

07.0803035.003JJ02 

Fl!art=~l:ln=virauncnta===l;:;Dri;;;.ll:;:in::s,.. ____ -lGroaol Sar6oce-: 

Farmers Field 

~ 

10691411.42 

Drilllq 1!4"'-

N-.:: 
-.:, 

CMJl..lS Drill · Hollow Stan All 

Bit Size/Type S....ple Medood 
4 1/4"' II>. 8 1/4 .. Hole 5' Continuous ~la' 79' 1-4 
Rtm.1ds: 

g 
:i ... • Q 

1\fonc 

s Talten 

?<tfooe 

10 Takm 

Nooe 

15 Takm 

?~one 

20 1.'akm 

Ncoe 
2l Takm 

VIL-10ffl 

30 30' 

~11,.tOjB 

JS Jl' 

\\l'{,..\0$8 

40 40' 

Nooe 

4S Tak<n 

Nooe 

so T,tken 

None 

" T,i:m 

.. .s 
~ 

~ 

"' 
Nooe 

Takm 

Nooe 

Takm 

Nooe 

Takm 

Nooe 

Takot 

Badcground 

lla<:kground 

(0.04-0.06) 

Badcground 

(0.04-0.06) 

iladqgound 

(0.04-0.06) 

None 

Tak<n 

Nooe 

Tak"' 

Nooe 

Taken 

~ 

li 
5 

0.0-30.0' Landfill Dd>ris: tnoby dd>ri! <OmUling of cl<'h, wood. 

rope,. and plastic; soil conmting ofbtown imd gray silt. imd 
aushed rock; dry to ...... 

@JO'W<l 

30.0.55.0' Native A11uyjum: daric &JllY clayey silt gnidmgto fine to 

coarse-grained saod and gravct Wd. 



ENVIRDNUENTAJ.. ENGJNffRING CORPORA TJON 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

7 DIAMETER 
SCH. 40 PVC RISER ~ • 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.01 ()" SLOT1ED 
Z' DIAMETER PVC SCREEN 

SAND PACK 

NOTES: 

. . .. : . 

L 

• 

... 
•. 

. :•4. 

·, 
· ..... 

MONITORING 
WELL DETAiLS 
PROJECT NO. 070803035 
WELL NO. ~l_-~4 __ _ 

DATE §LJ..QL9L BY 

HART 
ENVIRONMENTAL 
DRILLING 

~E=L~. --~N=M TOP OF PROTECTIVE COVER 

~E=L~-__ 4=68=.5~7 TOP OF PVC CASING 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

..• ,· ---.,,._ EL. 404·5 TOP OF SAND PACK 

".: \ ~TH 399·5 TOP OF SCREEN 
DEPTH 

EL. 389 ·5 BOT10M OF SCREEN. 
DEPTH 

DEPTH j ~ EL. 3B7..0 BOT10M OF BORING 

1. REFER TO SOIL BORING WL -1058 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM - NOT MEASURED 
4. N/A NOT APPLICABLE, BENTONITE GROUT/CHIPS USED TO SEAL WELL UP TO SURFACE. 

(W-4.DWG) 

. \ 



Boring No. 

WL-207 
Start/Finish Date 

8/18/95 

Drilliag Coatnctor 

Project NoJN~me 

07.0803035.003.002 

Site Name aad Location 

Wes,. Laite Landfill; Brid eton. Missouri 

Boriag Loeatioa: An::a.2 

._Hatt __ En_Vl_·ro_nrnen __ ta_l 0n_·1_1in_g..__ ____ .,.Groaad Surface Elevatioa: 444.5 

1070743.0S 

514299.87 

Driller Nortbiag: 

Max Tinnin Easting: 

Drilling Equipment 

CME-SS Drill Ri Hollow Stem Au 

Bit Sm/Type 

4 lW ID; 8 1/4" Hole 

Remarks: 

,_ 
s ... ,_ ... .. -= 

.. ..... 'E.. ... ..... 
Q, e ,.., ... "; =l ... • 9 .. ... .§. Q rn c.:, = 

Mel.area/Hart Geologist/Office 

Tim Bi I St Louis 

T.D. Borehole Well lasulled? 

SO' 1-7 

Descriptioa 

Page: 

I oft 

WL-207 Baclcground 0.0-S0.0' Native Alluvium: slightly clayey, very finc..grained sand 

s s· (0.02-0.04) grading to gray coarse-grained sand with gravel; dry to wet 

WL-207 Background 

IO 10' (0.02-0.04) @9.S'wet 

WL-207 Background 
IS IS' (0.02-0.04) 

WL-207 Background 

20 20' (0.02-0.04) 

WL-207 None Taken 

25 2S' 

WL-207 None Taken 

30 30' 

WL-207 None Taken 

35 35' 

WL-207 None Taken 

40 40' 

WL-207 Nooe Taken 

45 45' 

WL-207 None Taken 

so so· Boring terminated 1a1 so.a· 

Notes: 

Radiological samples c:ollcc:ted at S and IO feet below ground surfucc. 

Non-radiological samples not collcaed during boring activities. 

Perched water not cncoun1cred during boring activities. 

Groundwaler encountered at 9.S feet below ground surtiicc. 



ENVIRONMENTAL ENGlNffRING CORPORA110N 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

7 DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.010· SLOTTED 
7 DIAMETER PVC SCREEN 

SAND PACK 

' 

~-
. . 
• 

. 

... '4 

.. 
. . 

• 

. .. 4 • 

• . 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. 1-7 -~---

HART 
ENVIRONMENTAL 

DATE §l_3ft5_ BY DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL. 446.97 TOP OF PVC CASING 

lc'cc'f--==-~N~/~A TOP OF BENTONITE SEAL 

~'-=-~4~1=2=·
0 TOP OF SAND PACK 

'is'F=-4=0~7 ·=0 TOP OF SCREEN 

-~E=L=~3~9~7~·0 BOTTOM OF SCRE~N 
Ls.~~· c.J, DEPTH 

j ~s..;E;;al.~.------'3"'9'-'-4=·
5 BOTTOM OF BORING 

DEPTH L 
NOTES: 
1. REFER TO SOIL BORING WL-207 SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM ~ NOT MEASURED 
4. N/ A NOT APPLICABLE; 8ENTONfTE GROUT USED TC SEAL WELL UP TO SURFACE 

{W7.DWG) 



Boriag No. 
\ -'I 

Prvjec:r NoJNamc 

07.0803035.003.002 

Pqe: 

WL-229 
Start/Finish Oare Site Name aad l.«ation 

9/13195 w.., I.alto uodfill; B . Missouri 
Drilling Contractor Boriq: Location: Aml2 

448..S 
1069329.26 

514268..19 

l!Hart~~En:!!!v,:!!·rorunen~~~la:!-1 !:Ori~'l~h!!\\. ____ _JGro•ad S.rlace EleYatioa: 
Driller Norddag: 

Max Tinnin Easti • 

Drilliac Eqa(pment 

CME-SS Drill Ri Hollow S""' A• 

Bit Siu/Type Sample Mcmod 
4 114• !D; 81/4" Hole S'Cootiauouss.mole, 
Remarks: 

§: 
i. 

.. ';:' - ,§ ~ " ~ c. e " " " • 
Q • = " ! ., c .. 

McLan:a/Hart Geologist/Office 
Tim a· I St Louis 

T.D. Borellole 
SS.6' 

Dcscriprioa 

Well lastailed? 
l-9 

WL-229 Background 

0.0-5.0' Landfill Debris: soil coasisting of brown sit~ and asphal~ 

DO traShy debris encount<:red; dry. 

s s (0.01--0.04) 

None Background 5.0-56.0' Native AJ!yvium: dark gray. silty, fine..graincd sand 

,:.;I O;_i-;Tc:ak:.:cn:::;.._;.,(::;O·c;O.:.I.O.:c.cc04.:.l:_--l grading to coa:sc-,grainccl: sand with grave!; moisl to wet. 

None Background 
15 Takco (0.01--0.04) 

@16'-

WL·229 Background 

20 20' (0.01--0.04) 

WL-229 Background 
25 25' 0.01--0.04) 

WL-229 Background 
30 30' (0.01--0.04) 

None Nooe 

35 Taken Taken 

None None 
40 Taken Taken 

None Nooe 
45 Taken Taken 

None Nooe 
so Taken Taken 

I of2 



Boring No. 

WL-229 
Project NGJName 

07.080303S.003.002 

StartlF"taisll Date Site Name ••d Localioa 

9/18195 Wat I.alee Landfill: . Mislouri 

DrilHoe Coatractor Boriq Locatio11: Arca 2 

l'Ha.rt,:;.!En::::,:vironmen:::.:::::'"::.' =Dri:.:'l:::'i-----lCroHdS.rioce Elffadoo: 448.$ 
Driller Nomiag: 1069329.26 

Max Tinnin i:.o.119': 514268.$9 

Bit Siu/l'ypt Sample Medtod 
4 1/4" ID; 8 1/4" Hole S' Continuous Sami,lcr 
Remarks: 

Mcl.uellillart Ceoiagisr/Otlke 

Tim B' I SI. Louis 

T.D. Borebole Well Instailtd! 

SS.6' 1-9 

g 

t 1 - 1, ' i Dacriptioa 
0 - S ~ = ! 

None Nooe 50.0..SS.6' Natiye AJtuvfum: dart gray, S11ty, finc..grained sand 

~S"'S-+T"aken='--+T"'ak"'cn.._ __ ~ grading ro oomso-graincd sand widt gnl\'d; moist to -

None None 

60 Taken Taken llori terminated la! SS.6' 

Nou:s: 

Radiological sarnpiOI collcotcd II Sand 20 lffl below pouncl ""1acc. 

NOD-<>diolop:al """"°' IICX collcotcd during boring activities. 

- Wllternot-duringboringlC!Mlies. 
G--•t 16 lffl belowpouodsur1at:o. 

Page: 

2of2 



ENVIRONMENTAL £NG!NEERING CORPORA noN 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON, MISSOURI 

'""'=11 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

2" DIAMETER 
SCH. 40 PVC RISER .,,., 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1 / 4" DIA. BORING 

BENTONITE SEAL 

0.010" SLOTIED 
'}" DIAMETER PVC SCREEN 

SAND PACK 

., 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

_07080_.30.35 
1-9 

HART 
ENVIRONMENTAL 

DATE u_1.§l_9L BY __,D"--'R--'-'-l""LL=IN-"'G"'---

EL. NM TOP OF PROTECTIVE COVER 

EL. 450.99' TOP OF PVC CASING 

----"E"'L~. __ _._N.,/_..A TOP OF BENTONITE SEAL 
DEPTH 

~~E=Lsc. -~4~08=·~2• TOP OF SAND PACK 
\DEPTH 

\ EL. 4D5.4' TOP OF SCREEN 
DEPTH 

-~E°'LSc. -~39=5=.4~· BOTIOM OF S_CREEN 
c__ __ _J DEPTH 

j 
~ EL. 392..9' -

(W9) 

L 
NOTES. 

""'"=-=~==.-~ BOTIOM 0.-F ~CRING --l)EPTH 

1. REFER TO SOIL BORING WL-229 FOR SOIL D[SCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM - NOT MEASURED. 
4. N/A - NOT APPLICABLE; GENTONITE GROUT USED TO SEAL WELL UP TO SURI.ACE. 



··-...... 
BoriogNo. 

WL-216C 
Start/Finish Dice 

8130195 I 1 O/ll/9 S 

Driller 

Max Tinnin 
Bruce Mu 
Drilliac Equipmeat 

l'N>jcct No./Name 

07.0303035.003.002 

Site !'llu:11e •IIC:I Locacioa 
Wost Lab Ludfill: B . 

llorioc Locadoo: 

CrOllad S.rface Devatioa: 

~ 

Missouri 

Aral 

477.6 

1069319.16 

514925.06 

Mel.Ina/II art C.ologlsr/Olllce 

Tim Bi I Sl Louis 

Page: 

I of2 

CME-SS Drill Rig. Hollow S-Aqi:n 
LDH-30T Drill . Diamoo:r 
BitSadfype 
4 1/3' Dmg Bit (mud rotaiy) 
4 l/4"!0:8 l/4'Holc 

24' OD Solid Auger 

Remarks: 

s • .. 
~ 0 

~ ol. • ,;; ll. e " ~ • • • = 
• 

"' <.:: .. 
wt-216 0.12 

s s· 

Nono Bac.icgroond 

10 Talccn (0.02-0.04) 

Nono Bac.icgroond 
IS Taken (0.02-0.04) 

None Background 

20 Taken (0.02-0.04 

None None 
25 Taken Taken 

None None 
30 Tnk.cn Taken 

None None 
35 Taken Taken 

None None 
40 Taken Taken 

None None 

4S Taken Taken 

None None 
so Taken Taken 

None None 
55 Taken Taken 

None None 
60 Taken Taken 

-.: 
,e 
= i 

SompieMc.-00 
S' o,nrinuons Sample< 
Ql1lb .... Auger 

T.D. Bon:Jioie 

93' 
Well Iastaited? 
l-11 

0.0-26.0' 1.andfjll Qd,ris: trashy debris ccnsisting ofplaslic. clcdl, 

and glass: soil oonsisting of gQyish brown to olive brown silty 
clay tO gray, vrry fmc..gnlincd sand, and limostonc roclt; dry 

lllmoisi. 



ii:!rii!ii!i~s£fil~ii11!:lii11" ~~ ___ '1!:i_c_M_a ..... rc--f~_e_n_, 
Boriag No.. Projctt No./Name hgc: :r-11 WL-2 I 6C 01.osoioi5.003.002 2 or2 

Sitt Na.mt tad Location StartlFlaisJI Date 

8130195110/13195 West Like Land&ll; B..,,_,_ Missouri 

Drilliq Coatraetor Boriag Loeadoo: 

Hart Envitomne:ntaJ OriJling Gro••d S.rfa.ct Elevation: 

~Oril~~l'·i:i.:·Sernoe~~· ::_:C~~~=L.-----lNordliag: 
Dn11er Eud!lg: 

Aroa2 
477.6 

1069819.16 

ll492S.06 

Max Tinnin 

Bruce M•"""' 

Mcl..an:a/Hart GeologistlOl!ic:e 

Tim Bi-/ St. Louis 
DriWaa Eqaipmeut 

CME-55 Drill Rig. Hollow Siem Auge,, 

LDH~OT Drill Rig, 1 •= Diameter Au-

Bit Sm/Type Sample M•thod 

4 1/8" Drag Bit (mud rowy) 

4 l/4" !D; 8 l/4" Hole 

24" OD Solid Auger 

Remarks: 

s 
i. " " • t • ;; a ,. 

"' • • • s r,; • Q "' .. 
None None 

65 Taken Taken 

'C' 

~ 
.! 

:l'CootinuousSampler 

Orab fiom Auger 

T .D.. Bortbolc 

93' 

Description 

WeU lastalted? 

l-11 

Nooe None 
65.0-93.0' Natfye Alluvium: gray, $ilty.-·.-cry fino.graincd sand 

grading 10~""1d and gnivel; moisl 10 wet. 
70 Takeu Taken 

None None 

75 Tak"' Taken 

None None 
80 Taken Taken 

None None 
85 Taken Taken 

Nooe None 
90 Taken Taken 

None None 
95 Taken Taken 

Notes: 

Radiological Slll11!>ie> not coll- during boring aaivides: downhote lociinc indicated 
......... pmma n,odings &om 1.0-os. 

Non-nidioiop:al samples not collected during boring acm,itic,, 

P=hed wau:root-during boringaaivitic,, 

Oroundwator """"1ntettd at 48 tbetbetow grow,dSll1'1a<:e. 



ENVIRONMENTAL ENGINEERING CORPORAnON 

WEST LAKE LANDFILL PROJECT NAME 

WELL LOCATION BRIDGETON, MISSOURI 

\ 

LOCKING PROTECTIVE COVER 

PVC VENTED SLIP CAP 

STEEL PROTECTIVE COVER 

'2" DIAMETER 
SCH. 80 PVC RISER ,. 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.01 o" SLOTIED 
Z' DIAMETER PVC SCREEN 

SAND PACK 

NOTES 

L 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

_Q70803035 
1-11 

DATE lQ}_Ll/95 BY 

HART 
ENVIRONMENTAL 
DRILLING 

EL. NM TOP OF PROTECTIVE COVER 

EL. 480.27' TOP OF PVC CASING 

•, 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

~· 402· 1' TOP OF SAND PACK 
\ DEPTH 

\ EL. 397· 1' TOP OF SCREEN 
DEPTH 

1--~E~L~-=-3- 8-7-· 1~' BOTIOM OF SCREEN 
DEPTH 

DEPTH ,..,_, ~ j ~""E"'L·-.---'3~8~4~·6_~· Ei_o~~M OF BORING 

1. REFER TO SOIL BORING WL-216C FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM - NOT MEASURED. 
4. N/A - NOT APPLICABLE; BENTONITE GROUT USED TO SEAL WELL UP TO SURFACE. 

(W1!) 















-r ,2.. 
SUBSURFACE EXPLORATION DA Boring No. J!l 

Date of Dtllling: by Coonlin•tes 1111=.::c l af 
Swted_6-22_:1!1 ___ WABASH DRILLING COMPANY Surf. Elev. 

2 

Finished 6-22-78 110 Angelica St. • St. Louis. Mo. 63147 • 421-2460 Gr. water Elev --
. 

Client Westlake guarry & Material Co. 

Job Name Westlake Landfill Client's Job No, 

Job Location -~~~~rles lock B.oad City Bridg!tOD State Ko. 

Casing 0.0. -··· --···--- ,_1.D._, ____ Sam!)ler O.D. 2'' 8' 1.0._!_-l/. 

Casing Hammer ____ ·-·· ·------•~-------fall Sampler Hammer 140 lbs. 30" !all . 
W. D. Co. Foreman __ Ga:r;y __ .Johanning Client's Inspector 

.. - ! ... .. .. 
u .c - .c 

ii= .!! E Cu 

0 - :, c: I FIB.D IDENTIFICATION OF SOIL - :, --"'U) c z c :: I (Include ret•tive firmness. rel•tive moisture, REMARKS 
a, 'C 0 -:,~ --c, "' ., . color, mention •II soil constituents, etc.) .c c .... Q. ~a --- a. - :, 3 E I ~E Q. 0 0 .. c - E " - - .. .. 2 .. u .. 
CC, IDU U) :0"' 0."' 

White chat l" minua Used 6" ' B.S. 
2 1 0" augers 

Hoiat, brown & light gray, firm to 
mediim atiff, aaDdy-clay 

6 1 6" 

B'O" 
Wet, gray, fine, looae aand 

Hoiat to vet, brawn., fin,, aUty-
clay 

6'0'' 

Hoiat, gray, medium stiff, plaat1c 
clay with traces of rust ataina 

5'6" 

Hoist to vet, gray, soft, clayey-
ailt with traces of fine a.uid 

3'6'' 
Wet, gray, soft, clayey-silt with 
traces of fine sand 

7'0" I 
I 

Wet. gray, -diUIII dense, sand (Cont'd.) 

-H"d ··-
-us Q/\j wtJL£ :80 E6, l>0 ~ 

. -- ·-· ··- -·---- -·. - . 



-

SUBSURFACE EXPLORATION DA"• •• Borin1 No • 39 
Date of Drlllinc: .,, 

Coordin•tes Sheet: 2 of 
Shirted 6-22-78 WABASH DAR.UNG COMPANY Surf. Ele,t. 

2 

Finished 6-22-78 110 Angelica SL • SL Louis. Ma. 63147 • 421-2460 Gr. Water Elev. --
-

Client West:lake !}uany & Mat:erial Co. 

Job Name Westl~ke Landfill Client's Job No. 

Job Localoon St:. Charles Rock Road City Bridget:oo State Mo. 
. ·-- . 

'Z' 1.0.]._-~!.. Casini: 0.0 ... -- --· ·-···--· ___ 1.0 ... -· . Sampler 0.0. 8' 

Casini Hammer_·---··· ____ 111:5. fall Sampler Hammer 140 lbs. JO" tall 

'N. O. Co. Foreman __ Gary Jo~ng Client"s Inspector 

-.. &i "' u .CJ =~ ;:: !! E - u o~ :, I 
- c AELD IDENTIFICATION OF SOIL - " 2.:. DU, c z c (Include relative firmness. rel•tiw moisture. REMARKS a:, .., a o~ - ~ .. ~ .. f I.I . color. mention all soil constituents, etc.) :: c a. ~a. .; 0. - :, ii:·- E cE 0." 0 .. oE ., ~ - .. .. - . l~ QC, a:, u rn a:, "' 

Set bott- of 
Wet, gray, JRdlum dense, fine 1111!11 point@ 
sand SO' O'' aQd 'back 

filled With \'' 
minus gravel. 

,0 1 0" 
Tot:al depth of borlug SO' O'' 

. 

Zl"d 115 GA:! lolJLE:80 E6, l>0 ~ - -- ----- --- ··------·· . -----~------·· .. 



SUBSURFACE EXPLORATION DA Boring No. 38 
Date of Drtlling: by Coordinates-..!_heer; 1 Slf. 

Started 6-22-78 WABASH DRIWNG COMPANY Surf. Elev. 
2 

Finished 6-23-78 110 Angelica St • Sr. Louis. Mo. 63147 • 421·2460 Gr. W•ter Elev. --
C:lient ~estl~k:2 ~.iar~ & Material Co. . 
Job Name __ ~estl_ake Landfill Client·s Job No. 

.!ob Locnhon :it. Charles Rock Road City Bridgeton Slate Mo • . - ~ ...... . --·--
Casing 0.0. -·· ----- - .. .... . 1.0. ____ --- Sampler 0.0 . 2'' I.D.1-3/j' 
Casinc Hammer _______ . _ ...• _lbs. __ ---· fall Samph,r Hammer 140 lbs. JO"' fall 

w. D. Co. Foreman _qa.i-y_ Johan~ini; Client•s Inspector . 

I I I - I .. ~ .. 
! 

.. I ::: .! u Q I 
3: .!! E I I - u c ~ I ::, I I c '= I AELD li>ENTIRCATION OF SOIL - ::, .. "' c I z I c ' =- (tndude relative firmness. relative moisture. REMARKS 
:c" 0 ' :, ~ - ~ I .. .... color. mention all soil constituents, etc.) =c I ... "' : Q. ! ~~ I ~ -

- 0. - ::, I ~ ~ ~E ~f : E I oE - .• ' 
..., - .. .... 

c"' mu 
? "' I """' D.."' 
I I . Traab & white chat 

l' 6" ! I Uaed 6'' H.S. 

' ! auger 

I I 
chat l" minua 

i ' 
White 

I 

' I ; 
7'0" ; I 

I 
Moist, yellowhb•tan, medium 
atiff clay 

J'O" 
I 
I 
: Moist, brown, firm, •Uty-clay vitt 
\ 

i 
trace• of fine sand 

I 

I I 

9'0" I ! 
\ ' ' 

I 

Moist, gray, mediUIII •tiff, plastic 
clay with traces of ruat ataina 

: 
I 
I 

r,• 6" 
I 

Moist to vet, br01m., loose, fine 
sand with traces of gravel 

I 
i ' 

' : :•a" ; 

' 
Wet, gray, medium dense, fine 

• sand (Cont'd.) 
I 

' 
·FT "d 

·us atd wt1B£ :80 E6, t,0 ~ 
- .. ·- -- .. . . - --- . -- - - ... - .. -



Date of Drilling: 
Started 6-22---'7"'8,. __ _ 
Fm~hed~~~23=--~78~--

SUBSURFACE EXPLORATION D A 
~ 

WABASH DRIWNG COMPANY 
110 Angelic.a St. • St. Louis, Mo. 63147 • 421-2460 

Boring No._ac.38"-----­
Coonlinates Sheet, 2 of 2 
S..rf. Elev •. _____ _ 
Gr. Watar Elev._-_____ _ 

Client. . --~e•tlake QuerT)' & Material Co. 
Job Name Wes.tlalte LandfUl __________________ Clienrs Job No .. _____ _ 

Job Location .. St.fharl.~-~~~~ City Bridgetoa State Mo. 

casing o.o. _ ---· _ .. __ . I.D. ___ ._,___ S.mpter o.o. ___ r_• ____ 1.o .. 1-3/i 

Casing Hammer -· --·- ..• ___ lbs ... ______ lall S.mpler Hammer 140 lbs. 30'' fali 

w. D. Co. Foreman __ G:a_r}' Jo~_i11g _______ Client's Inspector ______________ _ 

! I .; .. ... .c I 
"' .!! E 
0 - I :, • - :, I ,,.,, c z I "' ,, 0 .. ~ I .. I .c: c a. - ::, ~ in I E I g. e I ~- .. 
CC, mo "' I 

50'0" 

hT ·.....1. 

-.. .. 
O ii 

c c = !? -o- --" .. " 
"''a ~~. 

~ - c. :, 
0 :: cc - ,,; .... 
"' en r.."' 

! 

I 
I 
I 
I 

FIELD IDENTIFICATION OF SOIL 
(lnClude relative firmness. f91ative moisture. 
color. mention all soil constituents, etc.) 

'Wet, gray, medi,. denae, fine 
aand 

Tocal depch of borlng 50'0'' 

REMARKS 

Set bottma of 
well poinc@ 
50'0" and back 
filled vich !!" 
minu• rock. 

115 GA.:! Wl:J8£:80 £6, v0 ~ 



DRILLING LOG 
SB/MW#: I-73 

Log#:-~~~~~~~~ 
Page 1 
Geoscientist· ._\\\ of __ 2 __ 

PROJECT: Westlake PROJECT#: 11.9800556 

LOCATION: Bridgtton, Mis.§ouri --·· ---- TOC ELEVATION: !!§2,!i ···--

SAMPLING DATE(S): 6122178 6123178 START: FINISH: --· --
SAMPLING METHOD: MONITORING DEVICE: 
SUBCONTRACTOR/EQUIPMENT: I 
DRILLING METHOD: NOTES: 

';j 

i- ~ " "' "' "8 ·3 Well Construction 0 . .s ~ " .3 
I~ t~ ] 'ii Soil Description c B -~ Details 

"' 0 
-o ~ ,. 

~ Color, TeAture, Moisture, Etc. 
·c: s 

"' !~ "'8 "- 0 ::, ~ c. 

!"' ~ - ~ • ~ cl! "' u 

~ TRASH & white CHAT (FILL) X>( 

~i CHAT; white, l ~ rninus 

I 
. 

-H 
~ 
hs 
~ 

CLAY; yellowish tan, med stiff, moist 
. 

t's c - -- --- -
;-'10 - --· . - _-_ 
~12 

- --· - -- -- Silty CLAY; 1.r fine Sand. brown. finn, mois: CL ;;-.:: 
::-14 -

~16 

ML }-~ 
,;.·. ·, . 

: %:-~ 
:-18 /c ,, 

//.' -
:-20 

CLAY; gray, med stiff, ir rust stains, moist - - -::--_, - -- - -
-22 ·- -- --

:-24 
_--_ -- -
- -,_ ~--

~26 -
t SAND; brown, loose, fine, tr Gravel SM 

If 7' 
fi GM .. -

. ,. 
1:-Jll ···I! -
,_ 
l:-32 .. -•• - :. -~34 . -

" ~36 ,_ 
SAND; gray, med dense, fine, wet -

:.33 -

=-.o -
-
:-42 
-
'-44 

:...6 .. 
-
:.,g 

11 
-50 

See Following Page ... \I 

SIGNATURE OF FIELD SUPERVJSOR·-----·--·-- SIGNATURE OF REVIEWER 

Assistant C..eoscienti~-~t __________ _ 
TITLE. - ---

Project :Manager 
TITLE 



DRILLING LOG SB/MW#: I-73 

I PROJECT • tt. D w ti k t 

-• 
~ ~ ~ "' 0 . 

!i i - "' 6 Soil Description ,ll -8 .!! "" o.g '" Color, Texture, Moisture. Etc. -s .el ~e '" ll' k !i"' ~-A .)l "' "' 
50.0 Total depth = 50.0' 

SIGNATURE OF FIELD SUPERVISOR 

Assistant Geoscientist 
TITLE 

Log#:--------­
Page 2 of __ 2 __ 

Geoscientist: 

PROJECT# 

" "' -~ 1l .3 
"' 0 -~ ·- t;:; :3 .Ji .., 

l d 

SIGNATURE OF REVIEWER 

Project Manager 
TITLE 

: 11 0800556 • 

Well Construction 
Details 

. 



""''""'' LAIDLAW WABTG SYSTEMS JNC. 
SOIL BOREHOLE 

"1,25 ;nch r.n.1e.2s it!Ch o.o. HoUow SteM Auger 

LA[DLA\I/OU2 RI-FS/M[J 
W'EST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOON1 2,0 inch O.ll./1.5 Inch f.l}. (SP> 

SHELBY TUBE: 3.0 inch D,D,/2 13/16 1nc::h I,D, CSH) 

19.0 f'T. 

NORTHING1 1067293.73 
OAllJII EASflN~, 514893.56 El.£VA110N 4 6 7 .2 

10/04/95 

26.0 FT. 

DALL RIG CME 750 

AHGI.E so· l!EI.RING NA 

.::- 3 
L.. .... .... 
:::::- 4 
'­.... .... 
t::- IS 
L. .... ,.... 
:::::- 6 
t:: 
'-
:::::- 7 .... .... .... 
t::- a .... .... .... 
:::::- 9 
t:: 
'-
:::-10 ,.... .... .... 
t;- 11 
~ 

~ 

L 

:::-12 .... .... .... 
'-- 13 

...: 
t-14 
'­.... .... 

0 
6 
7 
4 

3 
1 
2 
2 

2 
3 
4 
36 

3 
14 
5 
3 

4 
6 
4 
s 

4 
2 
3 
8 

7 
14 
26 
11 

50/2 

C.9' 
2.iP' 

""" 

-

co.0-5.S Ft.> Caripo.et, riadert1 te yellowish 
brown ClOYR 5/4), CLAYEY SILT. NR. do.Mp, 
CCL}, <F'ILL) 

@ 0.8 ft., dry 

FroM t,S-5,5 f't,, ln:terl"l!xed orgc.nlc: Matter 
a.nd trO.t:E' wa.ste 

SP 

<D 

SP 

@ 

SP 

1--__ e_s_._0_,_'_·_•_•t--~-~------~---''~46~1~,1~,~~s~.s~~ 
CS.5-22.0 f't.> 'wASTE, wet 

SP 

0 

SP 

G) 

SP 

® 

SP 

0 
I-­

SP 

® 

------: ----
: ---------..: ----------------------------..: -------

..: -----: --

LOG 
llORlHG NO. 
LR-100 

SHm 
I o, 2 

ORIUJNO 

!)Alt Diil!: 

10/04/91 10/04/9! 

Lo.ndF!ll co.p 
1.5 F't. thtck 

0,0 ppi"I PtD 

0.1 PPM PtD 

D.O PPM Pro 

1.1 ppn Pt:!) 

"' ;i; 
"' ' M o 

"' 0 

5 



Jllllilllll 
LAIDLAW WASTE SYSTEMS ltfC 

LAfDLA\J/OU2 Rl-FS/MD 
~EST LAKE LANDPILL 

OPERABLE UNIT 2 

SOIL BOREHOLE LOG 
l!OIIINQNO. 

-4,2:1 mc:h f.D./B.25 in-Ch 0,D, Holtow StE'M Auger LR-100 

SHEET 

2 Of' 2 

SPLIT SPOON1 2.0 inch CI.D,/1.S inch l.D. (SP) DRIUJNC 
SHELBY TUQE, 3,0 inC:h O,D./2 l'.3/16 Inch I,D, (SH) STAR!' FINISH 

19.o n TIIIE TIME 

'TIME 1 ti55 7:30 ll•OD 

NORTHING, 1067293.73 
DA11AI EASTING, 514993.56 

DAIE 10104195 DATE DATE 
1-------l"=~"'l----+---+---1 10/04/91 10/04/9! 

IUVATIOH 467.2 CASINO DEPTH 26.0 n. 
Oftl.L RIC CME 750 

ANG!.£ 90' 

L. .... 
I­
I-

t:-16 
L. 
I­
I-

:::- 17 
~ 

_-18 
~ 

I­
I-

:::- 19 
t: -
::-20 
---
.::- 21 ._ 
--
[::-22 ._ 
--::-23 
---
t:;-24 .... ._ .... 
:::- 25 

-1-

::-26 -.... 
L. 
'-27 
t: 
I­
L. 

'--:- 28 

-t::-29 
~ 

L. 
L. 

8 
11 
21 
11 

8 
13 
7 
a 

• 5 
10 
5 

4 
7 
6 
6 

s 
4 
4 
5 

4 
5 
5 
7 

-.ONA 

(5,5-22.0 ft) \.IASTE, wet 

@ 19.9 ft., incrE!'a.srng o..r,c:iunt oF olive 
gro.y SILT tnterMl)Cecl with waste 

(27.0-28,0 ft.} Col"lpa.Ct, otive gro.y 
(SY 4/1), SIL r. NR, wet, (ML). <LOE:SS) 

Encl er Soll BorE!hcle Log cit 28,0 F't. 

(440 . .2) 

(439.2) 

--SP 
--

-:: 
® ,___ 

--SP -
® -------- o.o ppM PID 

--SP ---: 
@) 

----SP ----@ 
---:: 

, __ 
o.o ppM PIU --SP ---

: 
@ 

----
SP ---:: 

-@) 
---- 0.2 ppl"I PID --27.0 SP --: 
-e -

28.0 ----: 
-----



Well No. LR-100 ---------- -
J PIEZOMETER CONSTRUCTION SUMMARY 

Boring No X Ref· LR 100 

II Survey Coords: Northing: 1067294 It. Elevation Ground Level 467.2 ft. NGVD - Easting: 514894 ft. Top of PVC Casing 469.12 ft. NGVD 
"0 

Drilling Summary; Construction Time log: 
Start Finish 

Total Depth 26.0 ft. Task Date Time Date Time -- -- -- --Borehole Diameter a 1w (O.o-2s.o·) Drllling 

'v ' 1.92 ft. CME750 -- -- -- --Casing Stickup Height 10/4/95 7:30 10/4/95 11:0C 
'v -- -- -- --Driller Layne-Western L)Q il ' St. Louis, MO -- -- -- --
'v ---· -- -- --

il ' 
Geophys.Logging: -- -- -- -- I Rig CME750 Casing: v -- -- -- --Bit(s) 4 1/4" ID Hollow Stem Auger Bit 2" I.D. PVC 10/4/95 12:00 10/4195 12;10 v ' -- -- -- --t:.2_: 3: 

v None -- -- -- --
~20 ·::1--- ... v· Drilling Fluid - Filter Placement: -- -- -- --... 

1(1/4195 12:10 10/4/95 13;05 ... ... v -- -- -- --- . .. Protective Casing 8x8" Square Steel, by 5' long Cementing: ... - il ' ···- ... -- -- -- --
:::6=: 

.. 
Development 

'v -- -- -- --' ..... " 
Bentonlte Grout 

~ 
10/4/95 14:45 10/4/95 14:55 

Well Design & Specifications Bentonlte Seal 1014/95 ~ ~ 14:35 -- -- --
30 Basis: Geologic Log ..'£._ Geophysical Log ---

Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) ! Elevation 
+ 1.92 - 19.70 C1 469,1.2 - 447.50 --- I 19.70 - 24.50 S1 447.50 - 442.70 I '·,, 

C2 ---24.50 - 24.80 442.70 - 442.40 --- ---- ---- ---- - Stabilization Test Data: ---- ---- ---
Time pH Spec. Cond. Temp (•C) 

Casing: C1 2" dia. Schedule 80 PVC, 

~50 flush threaded with 0-rings 
C2 2' dla. threaded PVC end cap 

I (4" long or 0.33') 
Screen: S1 2' dia. Schedule 80 PVC, 0.010" machine 

cut slot, flush threaded with 0-rings 

60 
Sand Pack: 16-35 mesh Silica Sand 18.0-26.0' Recovery Data: 

Filter Paci<: 100 mesh Silica Sand 17.0-18.0' ,oo 
•o 
00 

I . 
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 70 

la M 

I 3.0-11.5' 00 
70 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. 
30 
20 

Slurry 11.5-16.0'; Chips 16.0-17.0' ,o 

Concrete: 0.0-3.0' 0 
0 20 40 00 60 ,oo 

TIME (Minutes) 

Comments: Drilled to 26.0 ft. then collected split spoon sampie from 26.0-28.0 ft. 
80 -

Not to Seale Supervised by B. Harrington Site LAIDlAW/OU2 RI-FS/MO 
Job Number 943-2848 Fiie Na.me LR100 































IIIJIIJTII 
LAIDLAW WASTE SY8TI!M8 me. 

SOIL BOREHOLE LOG 
SITE fWotE Nill LOCATION DIIIWHC 1£1l!OO: BOfllNC NO. 

4.25 inch LD./B,i:?5 inch O,D, Hollow SteM Auge'r LR-103 

SHEET -- I OF 3 

LA£DL.A\J/OU2 RI-fS/MO 
SPLIT SPOON1 2,0 inch O.D./1.5 lnc::h I.D. CSP) DRIWNC 

\J~ST LAK£ LANDFILL SH£L.HY iUBE• 3,0 loch 0.1)./2 13/16 Inch I.D. (SH) START FINISH 
OPERABLE UNIT 2 WATER L£Wl. '6.74 n 1111£ TIME 

11IIE 9116 14•00 9,00 

DA1E 10120195 DA'!!: lllllE 
NORTHING, 1068527,38 

CAS1NCI DEPIII 10119/~ 10/2Dl9' OA't\lU E:AST!NGi 515217.07 El.£VA'llllN 460.1 38,0 F"T. 

DA1LL RIC CME 750 SURl'ACECOHIJll'IONS 
N«ll.E 90• - NA 

S.1111'1.E 111,MMER 

~ i! I i i -- ~ - I -~ O£SCRtPl10N OF IWEllW. 

I 
.... 2 1.,·~ co.0-2.s Ft.> StifF. Moderate yellowish -,_ 

4 2.0' bt"Own (lOYR S/4), CLAYEY S[L T, tro.cl> f';ne -~ -I... 6 (Sll:0 Grnvel, oc:ca.sicno.l i::.ol::Jbles, NR, dry, CCL- SP -'-- 1 8 '- ML>, CF"[Ll) CD -.... -.... 
~ -..... : ~ 

1-- 2 
Id'.~ 

~ I-- -I... 17 (457.6) 2.5 -I... 12 ~:: ltll -- 13 ce.S-3.5 f't,) Very s.trff', MedlW"I gro.y SP -- -c- 3 16 CNS>, SANDY StL T. tittle c-r fira.vet, 
® -c. occnsfcno.t cobbles, SR, da.Mp, (ML), -- CF ILL> -c.. : '-

~ 4 ~ (J.5-7.5 ft.) Ver-y stiff, net:llur,, bluish ~ -'- 9 .,. gra.y (SB 511), SILT, little c-f Sa.nd, \JR, -'- 10 2.0' ~ -'-- 8 ''"" '-
do.np, CML), (f'tLL) 

SP -c.. -= ....._ 5 11 0 ~ -
'- -'-- -.... -

il 
~ 

=! 
~ 

..; 

~ ~ °' 0 

"' 0 c ;., z 
<: ::,;; 
" <..> 
:t 

"' "' ' M 
'-- 6 L...!. ~ -.... 3 ,~· : I:: 8 2F IH -I... 5 '""' SP -'-- 7 4 © -.... '-- -... -.... (7.5~10.0 ft,) St1F'f', MedtuM llght Ql"o.y : ~ 

CN6>, SANDY StLT, Uttl~ c-f Gr"nvel, SR... 
1::- a '- I-- -3 tJ' dciMp, (Ml), CfILL) -I... 5 ~:? ~ -!... 

4 '" SP -.... -

ru 

' ~ " 
l:il 

~ <.!> 
9 0 

'-- 9 4 '- ® -c.. -... -~ -I... -t:-- 10 '- Cl0.0-19,3 ft,) Firl'l, ned!un gro.y CNS), 
I- -2 1.6' -L... 2 2.0' SIL r, little Ftne Sa.nd, tr-a.c:e 1ron -'-- 3 cl*:O IIH sta.1nmg. SR, da.Mp, <ML), CLDESS> SP -I... ..:. t:- 11 2 © -'- -

'- L - a, 
v 

1- - @ 12,0 rt. 
t:-- 12 LL I-- - Hole began Mo.king l l!'.. -.... 2 2,0' : ga.s a. t low levels 
I... IIH 1- 3 '"'° SP ...: :-13 3 0 -. '- -.:: --t:--14 2 

L-L ,__ -••• SP -c.. 2 2.0• ~ -'- 3 ""' ® -... -• 

w 
ru 

' M .., 
v 0 
"' § 

d w 
z ~ 
a, § 
0 c.:: ..,, 



1111111 
LAfOLAW WAST! SYSTEMS IHC, 

SOIL BOREHOLE LOG 
SIIE tW.tE: AHO 1.0CAllON DRlJ.INO M£l'HOD: IIOftlNIING, 

4.2:5 inch I.D,/8.25 inCh Q.D. Hollow SteM AUgE'r LR-103 

SHEET 

SMIPUNOMEn!OO: 2 OI' 3 

LAlDLA\.1/0UI:? Rl-f"'S/MO 
SPLIT SPOCIN1 2.(l ,nc:h C.D./1.5 Inch r.n. CSP) ORIUJNG 

\JEST L.AKE LANDFILL SHE:LIIY TUBE:i 3.0 tnch a.D./2 13/16 Inch 1.0. CSH) STM!!' F!HISH 
OPERABLE: UNIT c! WA'l!R LEW!l. "6,74 F'T TIIE TIME 

1ll4E 9116 14,00 9,00 

llAlE 10/c!0/9' DAT£ Ql\lE 
NORTHING, 1068527.38 

CASING Olil'1H 10/19/91 10/20/9! DATUM EASTING, 515217.07 EI.EVA110H 460,l 38.0 F"T. 

DAU. RIO CME 750 SURF.M:ECOIIDIT!OHS 
N«lLE 90" - NA 

SWPI.E IW.IMER 

B 
~, I i I -.£ "IIIIIE!I f 

I - I -!! W,GRJPIION OI' IIA1ERW. 

I:: ~ 
(l0.0-]'7,3 Ft,) F'irl'!, MK;>dJUM gro.y CN5>. SP : 

'- SILT. little Flne :S:o.nd, tra.ce iron 
® -'- stc.Jn;ng, SR, do.rip, CML>, CLOESS) -t:;-16 i- --"-- -3 ~ -~ 3 -~ b'i,, -~ 4 SP -:;-17 5 -® -- -

z c 
~ 

~ 

oi 

- -~,a -L. 
f'roM 18.G-19.0 f't., we-t 2:cne '-- -c... 1 2.0' -"- 2 2D' -

t:: 2 ""' II SP : 
:;-19 4 -(440.8) 19.J @ -i-

" (19.3-24,2 Ft,) F'lrM, 9ro.ylsh l:llo.C:k (N2), -'- -

>- 11:i "' E e " z 
<C :c 
"' <.} 

" 
~ SIL. TY CLAY. NR, do.Mp, (CL), CALLUVIUK) -
.::::- 20 ~ ~ -2 ••• -- 4 2.0' -- 6 bot:i: -- SH -~2f 7 

@ -:: 
'- -- -I... -::-22 .... ...._. -2 2.0' : "- 4 aw e 22.s "· color chnnges to !"'ledlt..lM da.rk 
~ 

5 IOll:C gl"'a.y (N4) -- SP -:;-23 8 -® -I... -I... -.... -~24 ~ (435.9) 24.2 ~ -:: 6 ·~· : : : .· CG4.2-39,0 Ft.) CoMpc,ct., ME'diuri gra.y to -... 12 "f[,fF 
'-- IGO~ .... MediuM cia.rk gr-a.y <NS to N4), Fine SAND. -'- 17 .... tra.c:e Silt, NR, de.Mp,. (SF'), (AL!..l.lVJUM) SP -':::-25 15 .... -.... 

@) -.... 
I... .... -... . ... : .... ... 
~26 ;;; L ~ -:: @ 26.0 Pt. 4 1.2' ... 
'- 4 2li' : : : :I - enccunterecf wa.ter 
'- 6 (&Cl:O -'- .... SP -:;-27 15 .... 

@ -
ISII FroM 27.2-27.5 Ft~ CLAYEY SILT layer -I... -\.... .... -.... --28 ••• •L- ....._ -8 2.0· ., . ' -

8 ~ '" -~ 
.... -15 boQ~ .... 

I... .... SP ...:: :;-29 15 .... .... 
@ -.... 

'- .... . 
I:: .... -.... -

"' ~ 
"' "' ' M 

"' ~ 

" "' " ~ 

d 
.:..,; 

z I CD 
0 ..., G: . ... 



"""""""' LAIDLAW WASTE SYSTEMS UfC 
SOIL BOREHOLE LOG 

SITE NAME AHO LOCA'IIOII DRIWHGI.IE11t00, BORINCNO. 

4.25 inch r.0./8,25 inCh O.D. Hollow SteM Auger"' LR-103 

Sff£il' -- 3 Of' 3 

LAIDLA\l/£lLJe RI-fS/MO 
SPLIT SPOONi 2.0 Inch O.D./1.5 inch I.D. CSP> DRIUJNG 

VEST LAKE LANDFILL SHELBY TUBE1 3.0 inch 0,D,/2 13/16 Inch I,D, (SH) START FINISH 
OPERABL.E: UNIT 2 WA'IER l.£WI. '36,74 tT TME TIME 

1IIE 9116 14•00 9:00 

DAlE 10/20/95 OOE DA1E 
NORTHJNG1 1068527.38 

CASING DEPTH 10/19/95 10/20/9" 
OA1\.iU E:ASTlNGi 515217.07 El.EYAllON 460.1 38.0 n. 
llAlU. RIC CME 750 SURFACE C0N0m0NS 
AHGt.E ga• - NA 

SIIIPI.E -Mlll 

b ~ I I I SIIIPLE NWlll!JI r 
I 

AHO I -~i!i 
DESCAiP,10N Of' IIA1ERW. 

- 4 1,5' .... C24E-38,0 Ft.) Conpa.c:t, Mediun gro.y to -i... 4 Z-0' f'\edn,.in olo.rk gr-o.y CNS to N4>, f'lnf! SANO, -I... .... -~ 7 75:tl .... tro.c::e Silt, NR, do.l'lp, CSP), (ALLUVIUM) SP -.... 
=-31 10 .... 

@ -.... -- : : : : l- -I... .... -I... -

z c 
I-
~ 
I-

t::-32 .... · ..... ,-.-- -5 !::!.'.. 
.... -. ll e.o· . ... froM 32.3-32.5 f't., tnyers or deco.yed --14 k.,.,, vegeto. tlon SP -...:..33 27 .... 

@ -I... ... ''·- -... .... -'"- .... -I.. .... -t::-34 : : ; : l- ,__ -• . ... : '"- 12 .... 
t:: .... -15 .... SP -t::-35 15 

.... -.... @) .... -'- .... : '-

... . .. '. 
'"- .... -

,.; 

I- i'i:i 21 
"- Q 
A 5.< "' < :c 
"' <.) 
;i; 

!::::-36 .... - -
5 .... -c.. .... -'- • . ... 

: 12 
.... - .... SP 

r=-37 14 .... 
@) -.... @ 37.o rt~ SAND bec;ct'IE<>S Med!UM to f'!ne -I.. 

. . . . 
gro.1necl -.... 

I... .... -'-- .... 
<422.1) 38.0 ...: ::;-38 

. . . . 
End of' So1t Borehole Log o.t 38.0 f't, -'- -'"- -'"- -

!::::-39 --I.. -I... -'- -
t::-40 --
t:: --'"- -!::::-41 --L.. : I... 
'- -
t::- 42 --.... -'"- -
~-43 --:: 

a, 
~ 
m 
ru , 
"' "' ~ 0 

"' .; 
~ 

-..: -.... -:::-« --L.. -'- : -

~ 
.::..; 

j 
CD LW 
0 .... ... i;: 



Well No. LR-1oa 

-
I PIEZOMETER CONSTRUCTION SUMMARY 

~--------8 or in g No X-Ref· LR 103 

• j I Survey Coords: Northing: 1068527 ft • Elevation Ground Level 460.1 fl. NGVD - Easting: 5152171t Top of PVC Casing 461.28 ft. NGVD 
~o 

Drilling Summary: Construction Time log: "' " Start Finish 
Total Depth 40.0 ft. Task Date Time Date Time -- -- -- ···--Borehole Diameter B 1/4" (0.0-40.0') Drilling --,.,oft. -- -- --Casing Stickup Height CME75 10/19/95 14:00 10/20195 9:00 -- -- -- --Driller Layne-Western --10 -- --

=1 St. Louis, MO -- -- --13eophys.Logglng: --Rig CME750 Casing: -- -- --
4 1/4" 10/8 1/4" O.D. Hollow Stem Auger Bit -- -- -- --Blt(s) 2" I.D. PVC 10/20/95 5:55 ltl/20/95 5:59 -- -- -- --

-- -- -- --

~ 
Drilling Fluid None 

20 -- -- -- --Filter Placement: 1Q/20/9S 9:10 10/20/95 10:25 

axe• Square Steel, by 5' tong -- -- --Protective Casing Cementing: -- -- -- --4.: Development -- -- -- --... ... . .. Bentonlte Grout 10f2tlfSS 10:35 10{20/95 10:50 ... 
Welf Design & Specifications Bentonite Seat Toi2iiii6 ~ 10l20iiis ~ .. ~ -- -- -- --.. >-- ... 

Geophysical Log .. - ... Basis: Geologic Log x ~30 - ... ---.. - ... Casing strlng(s): C = Casing S = Screen Well Development .. - ... -.. ... - ... .. - ... 
String(s) Elevation - ... Depth - ... - ... + 1.10 - 28.60 C1 461.28 - 431.SO - --- ---- - 28.60 - 38.40 S1 431.50 - 421 .70 .==:'. 
C2 

---
38.40 - 38.70 421.70 - 421.40 ---- ---- ---- - Stabilization Test Data: --- ---- ---- ---

Time pH Spec. Cond. Temp (0 C) 
Casing: C1 2• dia. Schedule 80 PVC, 

50 flush threaded with 0-rings 
C2 2• dla. threaded PVC end cap 

(4' long or 0.33') 
Screen: S1 2• dla. Schedule ao PVC, 0.01 O" machine 

cut slot, flush threaded with 0-rings 

60 Sand Pack: 16-35 mesh Silica Sand 25.3-39.7' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 23.6-25.3' ,oo 
•o 
ao 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

! 
?O 
00 

3.0-13.0' 50 
70 •o 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) N ,o 
20 

Slurry 13.0-23.6' ,o 
Concrete: 0.0-3.0' 0 

20 BO 0 •o 00 ,oo 

TIME (Minutes) 
Comments: 

60 

Not ta Scale Supervised by M. Sandfor1 Site LAIDLAW/OU2 RI-FSIMO 
Job Numbet 043 2848 - File Name LR103 





( ""'"""' SOIL BOREHOLE LOG 
LA!DI AW WASTE aYSTEMS INC. 

SITE NolNE AHO 1.0CATlOH DlllW'«l llEIHOD: BOAIHCNO. 

4.25 ;nch 1.0.a.es it'lch 0,0, Hollow Sten Auger- LR-104 

SHE£I' -- l OF 3 

LAIDLA\.J/DU2 RJ-fS/HO 
SPLIT SPOON1 2.0 rnch 0.D,/1.S inch r.n. <SP> ORIWNO 

VEST LAKE LANOFtLL SH£LBY TLJBEi 3.0 inch O.D./Z 13/16 1ni:h l,D. CSH) sr- FlNISH 
OPERABLE UN<T 2 WA'IER l£'IEL 26,0 f'T. 25,G FT, TIIE 1lllE 

TIIE 14125 7144 
13100 15125 

llA1E 10/17 /95 10/18/95 DAT£ DATE 
NORTHlNG1 1068078.63 

CASINO llEl'IH 10/17/95 10/17195 OA1W EAST [NG1 515623,34 El.E:VATION 458,0 26,5 FL Jao rr. 
DAit.i. RIG CME 750 SURf'ACECOlllllllONS 

NIGL£ 90" - NA 

IWIPl£1WNER 

n i! I I I SMPLENIA&R ~ 

I 
NI) 

I -ce::RFTlOIIOf'll,fflJIIL 

t: .... co.o-a.o ft.) Dense, yetlawish grny -I,. (SY 8/1), LIMtSTONE GRAVEL. little fines, -'-- -c... ••• SR, dl'.:l.l'IP, CGP), (ROAD BASE) ---- 1 I, • NS -:: t: I,. • -'-- •• -'-- I, •• 
(456.0) 2,0 -

:::-- 2 -9 
1.5'~ IM 

CZ.fl-4.0 Ft.) Very stiFP,. light olive -- 9 e.W gro.y <SY 6/U, CLAYEY SILT, little -- 13 
""~ 

Cira.vel, tro.ce brick pleoces, SR. do.Mp, -. SP -3 15 CCL-ML,, (f'lLL) -c- CD ' -,_ 
~ -

t: ~1 --
:::-- 4 I.. L 

(4,0-10.0 ft.) Stiff', light ollve gra.y 
,__ -s ~ -.... 9 (SY 5/C.), CLAYEY SIL r. litttE> Gra.vet, SR. -

t: ~ do.Mp, CCL-ML}, (flLl) -9 :rn:o SP -
:::-- l5 12 

® -
'-- : .... 

•.. ~ -,_ -
:::-- 6 ~ ~ -5 -'-- 5 

n~ 
~ -'-- -,_ 6 ,~a.a '- SP -

:::-- 7 a 
® -:: 

~ -
~ 

~ -L.. -
:::-- B -L ,__ -5 ···~ L : .... a • •• .... .;;.,~ -,_ 10 SP -I::- 9 1l 

© --
L.. -.... ~ -.... (448,0) 10.0 -
:::--10 qo,0-18.0 ft.) COMPO.Ct, light OliVE' -5 I.S' -.... 9 • •• brown o.nd ltght c\lve gray (SY 5/6 a.nd -.... -.... 12 c.,a;o 

1111 SY 5/2), S[L T, tro.ce Gro.vt-1: trQ,C& F'e SP -
:::-- 11 50/6 sto.!nlng. tittle deca.y~d plo.nt riatter, 

@ -SR, do.Mp ta Moist, CML), (ALLUVIUM) -.... -

" c 
>-
.! 
>-

'" 
>- ~ g; ... Q 

"' 5.:: z 
<C 0 "' :,: 

"' .. 
' " ::;: 

iE s 

8 
"" ~ "" g 

a, .... - ~ .... ,__ -
:::--12 • 1-- -9 1.5' -.... 3 z:w -
t:: -3 75%) IIH SP --13 4 

below 110 f't., color- cho.nQt>S to gro.ylsh © --...: ,__ olive green C5GY 3/E}, k:urt:oMe-s MO!st --L.. -'--U ~ 1-- -
E ----

"' • 
"' .. 
~ 0 

"' 5 

d 
.;.; 

z I 
a, .... 
0 

..., 
-, r:.:: 



llflllll 
LAIDt.AW "'*A.STE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SITE ,_ NlfJ ~110N DfflllliO IIEIHCO, -«lNO. 

4.25 il'lt:h I,D,B,25 ;nch O.D. Hotlow- SteM Aug"r LR-104 

SHEET 

SN.IPIJIICI IIEllfOD: 2 OF 3 

LAIDLA\.//DU2 li!I-fS/MO 
SPLIT SPtlDNi 2.0 -inch O.D./1.5 Inch I.D. CSP> DRIUJNG 

\/EST LAKE LANDFILL SHELBY TUBE1 3.0 inch O,D,/2 13/lEi inch r.o. CSH) Sl'Nn' FINISH 
OPERABLE UNIT 2 WA1ER l£l.'£L 26,0 F'T, 25.6 FT. lll!E TIME 

1lllE 14,25 7:44 13•00 l5:2S 

lllilE 10/17/95 10/lS/95 llAlE OA'FE 
NORTHING, 1068079.63 

CASINGOEPIH 10/17/95 10/17/95 OATVM EASTING1 515623.34 l!LEVATIOII 458,0 2&,5 FT. 39.0 rr. 
llfllU. RIC CME 750 SORl'ACEtollDITIONS 
.IHGt.£ 90' - NA 

SNdPI.E !WIMER 

!I i! I I I -- ~ 
Nil i -§I I DESCRIPIICII Of" 111\lElllAI. 

'-- (10,0-18.0 ftJ Col'lpo.ct, lr~ht ct1ve -'-- brown o.nd light olJve g,..n.y (SY 5/6 end -L- -,.... SY S/2), SILT. tro.ce Gl"O.vel, tro.c:e Fe -
l::-16 ~ stnlning. little deca.yed plnnt Mo.tt£Or, ~ -3 .... SR, do.Mp to MCiS't, (ML), {ALLUVIUM) -'-- 8 ;;:,, -L-

5 ""' 
.... troM 16.5-17.0 Ft., gro.ylsh ollve gl"een SP -L- .... -= t:-17 6 CSGY 3/2), S[L TY SAND ta.yer, Moist, (SM) 

© ~ -'- -

z 
Cl ,_ 
,d ,_ 
,,; 

- -.:... ,a (440.0) 1an -
t: 2 L':5' (18.D-26,2 f"t,) F"lrM to stlf"F, da.rk gro.y -:: 

5 a67 (N3), SIL TY CLAY, NR, do.Mp, CCL), -'-- 7 '1SXl (ALLUVIUM) SP -- -,=-19 12 ® --

,_ ic "' c ... c 
" :;;.: z « ::i: ., 

(.) 
:,: 

- ~ -
~ -'-- -c:-20 '- ,__ -1 1.6' : c.... 4 2.0' = 5 SP -"'"' -t:- 21 7 @) --'-- -c.... ... -

,n 

"' ' .... 

' ~ !,l 

c.... -
:::-- 22 L ,..._ -2 2.0' -'-- 4 [cf -'- 4 boa1' SP -
~ -t:- 23 5 @ --,.... 

f'roM 23.3-23.8 f't.,. wet Silt zone -
~ -

fi3 
g t¥ g 0 

~ -t:- 24 '- ,_____ -2 1,7' -'- 3 !<is'' -'- 6 " SP -,.... -t:-25 & ® -F'roM C5.0-C5,2 f't., wet Silt zone -'--

~ 
-'-- '- -'-- -t:- 26 1--L (4:31.Sl 26.2 1-- - I! E6.0 ft., 2 1.2' : '- 6 2.0· .... ~ (26,2-37,3 ft.) Conpo.ct, do.rk gro.y CN3), First free water 

L-
12 t60Xl 

.... fine SAND, llttle Sitt, occnsionnt Silt SP - encountered ,.... .... la.yers, Nit wet, CSP), CALLUVlUM) -
t:-27 12 .... @ -····~ -~ ... -'-- ... -'--

... ' -.... 
-28 1--L ,_ -2 1.,1• .... -s 2.0· 

... -.... -- 6 (70'.0 .... SP -'- .... 
t:-29 7 .... 

@ -.... -'- : : : 't_ : - ... 
- .... -

a, ., 
"' '" ' M ... ., 

0 

"' °' ~ 
ci ,lj 

z ~ 
CD Lu 
0 ~ ..., . ... 



""'"'""" SOIL BOREHOLE 
LAIDLAW WASTE SVSn!MS INC. 

sire: - - l.llCATIOff ORI.I.INC-
4,25 ·,nch I.D.8,25 mch a.o. Hotlow SteM Auger 

--LA!DLA'w/DU2 RI-F"S:/Mtl 
SPL!r SPOON, 2.0 inch O.D.11.5 int::h I.D. CSP) 

\JEST LAK£ LANDFILL SHELBY TUBEi 3,0 irtCh 0.D./2 13/16 inch l,lJ, CSH) 
OPERABLE UNIT 2 WATER l.f.VEI. 26.0 FT. 25,6 FT. 

1111£ J4i25 7144 

lllllE 10/17/95 10/18/95 
NORTHING, 1068078.63 

CASINO DEPTH OAlUM EASTING, 515623.34 El.EVATION <58.0 26,5 FT. 38.0 FT. 

DAIL!. RIG CME 750 SURl'"ACECOHOmONS 

AHGt.E 90' - NA 

!Wll'LE-

n i! I I I SAMPLE NUl&R ~ 

~ - I llW.lRil'IICIIOflllilillW. 

I 
L... 5 1.6' •••Ji (26,2-37.3 ft.) COMpa.ct, do.rk gr"'o.y (N3), = L... 7 2.lF .... Fine SAND, tittle Silt, occa.s1onc.l Silt L... -..... a '""" la.yers, NR, wet, CSP),. CALLUVllJM> SP -
L3t 11 

.... -.... @ .... £!: 34.0 ft., color changes to nediun da.rk -L... .... 
gr"a.y CN4) -L... : : : : '- -..... 

: : : : L.. -'--32 frOM 35.5-315.0 f't~ 'tf'O.Ce cc.ri:lonl.?~tl wood ,__ -I:: 2 t.4' .... = 3 lW .... -- s (70-,0 SP -.... 
-33 6 .... 

@ -I:: 
.... -,,,,1 ........ -'-- .... -L- .... -t:::-34 
.... '- c ,__ -2 1£ .... -'"- 3 i;!'.O' .... -~ = L... 4 eec:o .... SP 

t:::-35 s .... -.... @ .... -.... .... -~ : : : : I .. -~ .... -t:::-36 •••• L_ 
,__ -0 t.s• .... -L... l lW 

.... -..... .... -2 JS" . ... SP ..... -~37 4 .... 
C420.7) 37,3 @) -= L ~ C37.3-:3a.o f't.) MedlUM cla.r-k grcty (N4), -I... ~ -..... F'Jrl"! SIL TY CLAY, NR, da.r,p1 CCL) (420.0) 38,0 -:::-:sa -E:nd of' Soll Borehole Leg o. t 39.0 f't, -.__ : ~ 

'- -t:- 39 --L.. -'- -..... -
t:::-40 -: t: -~ -t:- 41 --L.. -.... -..... -t:-42 -:: 
~ -'- -'- --43 --.... i ..... 
:::-« -'- -L... -- -

LOG 
SORtlGNO. 
LR-104 

SHEET 
3 Of 3 

ORIUJNG 

srN!I' -llME TIME 

13100 15,25 

ll,\lE Dll'IE 

10/17/91 10/17/9~ 

-
Bego.n inJa-c: ting 
wo.ter to c;antl"ol 
hea. ving stinds ~ 

gJ 
l.. 

" :ii 
" :,;: 

5 
fzl 
<!) 
<!) 

g 

"' ~ a, 

"' ' 

z 
" ~ 
"' ~ ,,; 

5 
Q 

s.:: 
:,:: 
0 

"' "' ' ~ 
;;: 
s 

!:\! 
Q 

"' . 
',{. 0 

5 



\A/ell No. LR-104 ~------~ 
Boring No X-Ref· LR 104 -

PIEZOMETER CONSTRUCTION SUMMARY 

survey Coords: Northing: ,oaso1a ft. Elevation Ground Leval 458.0 It. NGVD - Easting: 515623 ft. Top of PVC Casing 459.73 IL NGVD 

"0 , 
Drilling Summary: Construction Time log: • • -~ 

' Start Finish 

' Total Depth 40.0 ft. Task Date Time Date Time 

' -- --
' Borehole Diameter B 114" (0.0-40.0') Drilling 

' Casing Stickup Height 1.73 It. CME750 
-- -- -- --
10/17195 l:1;00 l0/17/95 15:25-

' -- -- -- --Driller Layne-Western 
10 -- -- -- --

St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --
Rig CME750 Casing: -- -- -- --4 1/4" ID Hollow Stem Auger Bit Blt(s) 2~ I.D, PVC 10/18}96 7:45 10(16/95 7!48 ... -- -- -- --

~ 
-- -- -- --

i--20 
Drilling Fluid None 

Filter Placement: 
-- -- -- --
10/18195 7:52: 10/18/95 8:48 

~ Protective Casing 8x8" Square Steel, by 5' long -- -- -- --Cementing: -- -- -- --
:;:::; g: ~ Development -- -- -- --
~ Bentonlte Grout 10118/95 8:44 10/11:1/95 e:SG ... ... Well Design & Specifications Bentonlte Seal ~ ~ 10/18/95 "i"i:oc .. .. . .. -- -- -- --::- ... 

f-:,0 ::= 
... Basis: Geologic Log x Geophysical Log ... ---... ... Casing strlng(s): c ~ casing S.,, Screen Well Development .. -. . .. .. -.. ... . . .. _ ... . . . 

.. - ... ... 
Depth String(s) Elevation ~r ... 

::-::: 
+ 1,73 28.40 C1 459.73 429.60 ::-::: ... - -,,_ ... 

~ S1 .. . .. 28.40 - 38.20 429.00 - 419.80 . . . . ' ... -- ...... ---... 
38.20 - 38.50 C2 419.80 - 419,50 ---- - ---- - Stabilization Test Data: ---- ----

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2' dia. Schedule 80 PVC, 

·so flush threaded with 0-rings 
C2 2' dla. threaded PVC end cap 

(4' long or 0.33') 
Screen: 81 2' dla. Schedule 80 PVC, 0.010" machine 

cut slot, flush threaded with 0-rings 

-so Sand Pack: 16-35 mesh Silica Sand 25. 7-40.0' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 24.3-25.7' ,oo 
•o 
so 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

I 
>o 
00 

3.0-13.0' 00 

-70 •o 
Bentonlte Seal: Extra high yield Wyo-Ben (100%) H 

30 

Slurry 13.0-24.3' 
20 
,o 

Concrete: 0.0-3.0' 
0 

20 0 •o 00 so ,oo 

TIME (Minutes) 

Comments: 
-ao 

Not to Scale Supervised by M. Sandlor1 Site LAtOLAW/OU2 RI-FS/MO 
Job Number 943 2848 - File Narne LR104 





I.IJfllll 
LAIDLAW WASTE! 8'r8T!M8 tNC, 

LAtDLA\.//OUE RI-F'S/MD 
\JEST LAKE LANDrtLL 

OPERABLE UNIT 2 

SOIL BOREHOLE 

4.25 inch J,D,/8.CS ;nch D.n. Hollow Steri Auger 

SPi..lT SPOON: 2.0 inC:h O.D./1.5 inch I.D. CSP) 

SHELBY TUBE• 3.0 Inch O.D,/2 13/16 inch LD, (SH) 

WA'!ER l!.\'EL 21.3 FT. 32.0 rT. 

11IIE 13,SO 11'00 

LOG 
80RINONO, 

LR-105 

$li£E1' 

1 OF 3 

llftlLIJNG 

NORTHING1 1067709.56 
DA1UM E'.:AST(NG1 514524.56 El.£VA110N 484,2 

Do\lE l0/03/95 l0/04/95 
I-CASl-'-NG;.;.DEPIH __ -¥

2
"'
9
",

0
"","'r"'. 1'

3
'"

6
"'.o""r"'T"', 1---+---I 1010319• 1010319: 

DlllU. RIC CME 750 

AffGLE 90 .. 

I-

I:: 
I-:=- 1 
1---=- 2 

=- 3 --=- 4 ----=- s ----6 --I­,_ 
:::-- 7 
I-

t: 
:::-- 6 -.... -=- 9 ---
;:::- 10 .... 
I­
I-,__ 11 
I:: -I-

:::- 12 .... 
1--:-13 

6 
a • a 

4 
3 
7 
43 

4 
3 
2 
4 

a 
6 
10 
5 

1 
2 
2 
4 

2 
3 

' 6 

6 
3 

' 4 

22 
5 
50/4 

ae:MINGNA 

2.0' ····~ co.a-2.2 Ft.) Cor1po.ct, r,odera.te yellowish 
br"own ClDYR 5/4), SILTY CLAY, NR, dry, 
CCL.), (FILL) SP 

-§§§:: 
,,. ~J::..-..,..,,..=,,..,,.=-.-:=::-=:-.==-==----_;,<4:!c8~2;,,0":)'....._25;,c=.t2 -
2.0' (2.2-3,2 rt.> Loose, Ught o\Jve Ql"'a..y 

2 1,3 Ft., do.Mp (j) 

&5'll jff CSV 5/2), SILT, NR. dcu'lp, (Ml), (F'JLL) 

(481,0) 
(3,2-29,2 Ft.) \./ASTE, do.Mp 

@ 7,5 ft., Moist 

@ 9.6 Ft~ wet 

SP 
3.2@ 

SP 

@ 

SP 

0 

SP 

@ 

-
SP 

@ 

I--

SP 

(j) 

I-­
SP 
@ 

--
: ---:. -----= ---------

-:: ----: -----
: ----------------: --------: --------

0.0 PPM P[D 

Fa.int petro\t;>UM 
odor 



IIIIJIIIII 
LAIDLAW WA8Tc SYSTEMS INC. 

SOIL BOREHOLE LOG 
Sl1f: - MIO LOCAllOH DRll.1liG -

-Nil. 
4.25 ;nch J.D./8,25 .nch D,D, Hollow Ste-M. Auger LR-105 

SHEET - - 2 OF 3 

LAIDLAIJ/OU2 RJ-tS/MO 
SPLIT SPQON1 2,0 inch O.lJ./1.5 Inch r.n. <SP) -\JEST LAKE: LANDF'tLL SHEL.BY TUBE:1 3,0 inch O,D./2 13/16 inch t.D. CSH) STN!I' FIIIISH 

OP£RASLE UNIT 2 lllllltll 1.£\'EL 21.3 F'T. 32.0 f'T. TIIE '1111£ 

. TIIE 13150 11'00 9145 14•45 

Q,\.JE 10/03/95 10/04/95 llA1E GITE 
NQRTHlNG, 106770'3,56 

CASIHQ DEF!lf 10/03/91 10/03/9 
OA'TUM EAST [NG, 514524.56 ELEVATION 484.2 28.0 F'T. 36.0 FT. 

DRILL RIC CME 750 SURfACECONllfflOHS 
NiGI.E 90' - NA 

S,QIPI.£ --

!I i! I i I -- ~ 

i - I -;t bbi .... llOII OF 111i1ERW. 

:::: v, C3,2-2"J2 F't.) \/ASTE, dnr,p SP -•v -- ® -- ."'..,' --16 '- c 0- -:: o.o PPM Pro 
E 9 .,, 

3 air v < ~ --'- 5 ""'' ~.., SP -:::-11 6 c.. -V< ® -I- i, v -- -.::.. ,a ..,-, -
"'V '-

,____ -'- 3 0.9' -I::: 5 ff V< ~ --'- ; L.4sio "v SP -t::- Hi 50/3 "'v < 
c.. -@ -'- -,_ v"', -~ -

z 
Cl ,_ _, 
;: 
.,; 

is 
~ ... 

"' '" Q 

"' 5.: "' " ti :,; 

"' 
t::- 20 !, v ii: Fron 19.9-23,8 F't,. soMe LiMl:'stone o.nd ~ -50/5 a.• - 0,0 PPM PfD 
'- i!li' v,~ gra.nula.r Soll lnterM"t:<ed with waste -'- ,ao:o I, v SP -,_ -I:;:- 21 v·, 

@ -
i. v -L.. -'- V< -'- -'--22 I. v ,_ 0- -

I::: 7 ... v·, -
13 :;:;, ~ -L... ~.., -'- 20 ..... SP -:::-2:s 12 v~ '- ® -i..., -'- : t:: v, 

1-, v ~ -,::-24 ,___ -7 !.•I' VI - Lo.nelf'ilt gas oc::lcr 
'- a 2.D7 - !l,O ppn P!D 
'- 19 <10',C) ~v SP - Lost shoe on ,_ 

i.v ~ -:::-2s 17 
@ - Sptrt Spoon -... ..,"',~ -

I::__ 26 
-

i. v '- -,..._ -'- 13 1.5' VI -'- 21 air' bv -!.... -!.... 17 15:i!) ..,-, SP -'--27 25 
@ -: t:: I, v 

v,~ -
I:: -

1-,~L --:-28 '-- - 0.0 PPM PfD 9 -. :)7 b"'v -.:: 15 V< (29.2-30.0 ftJ C:onpo.c;t, nedlul"I gro.y SP ...: '--29 11 I, v CN5), S[LTY CLAY, NR, wet, (Cl). crrLL) @ -~ V< -F'roM 29.2-29,8 Ft~ Lnye,... of' L!MESTDNC -I.... •v GRAVEL -

"' "' ' "' ' fi:i " 
ca 
8 ~ 9 Q 

"' ~ 
"' "' ' n 

"' ~ 

" "' .; 
~ 

d 
.:.; 

z I Cl 
0 .., r.:: 



"'""""' SOIL BOREHOLE LOG 
LAIDLAW WASTE SYSTEMS INC. 

ORIIJMl ll£lHCO: BORING NO, 

4,25 inch I,l],/8.f!S ;nch D,D, Hollow Stel'I Auger LR-105 

SPLIT SPOON, 2.0 inch O.D./1.S inch I.D. CSP> 
LA[DLAV/OUe R!·FS/MO 
WEST LAKE LANDtILL 

OPERABLE UNIT 2 
SHE:LBY TUB(• 3.0 Inch 0,D,/2 13/16 inch I,D, (SH) 

NORTHING1 1067709.56 
Do\1\IM EASTING, 5!45e456 

DRJIJ. R1C CME 750 

TIME 

EUVA'llOH 484.e 

et\RIHGNA 

'-­..... ..... ..... 
t:- 31 
'---.... 
,=-32 
'-

1 
2 
3 
4 

1.8' 
1!lf 
(9!)'.0 

(30.0-36,0 ft,) \./ASTE, wet 

(36.0-39.0 f'tJ Loose, olive gr-Q:y 
(SY 4/D, SILT, little f'1ne SQ:nci, NR,. 
r-ioist, (ML>, CLOtss, 

Encl of So;t Bore.hole- Log o.t 38.0 f't. 

21.3 FT. 32.D Ff. 

10/03/95 l0/04/95 

2a.o n 36.o n. 

~ 

I 
---ST -

@ ----
~ ...: ---SP ...: 
@ ----,........ ----SP -
@ -: -(448.2) 36.0 ----
SP : 
@) ----(446,2) 38.0 ...: ----------------------------------

3 OF 3 

SfNrl' FINISH 

OIJE DATE 
10/03/91 10/03/9' 

e 31.2 rt., 
chunk oF llMestone 
Cl""ushed end of 
She-\by Tube 
0.0 ppM PlD 

0,0 ppr'! PID 

~ 
0 
(.) 

c., 
z 
3 a:: 
0 

z 
" >--
"' :!, 

"' ll' 
:,: 

'" 

~ 
s 
<.!> 
<.!> 
g 

a, .,. 
le 
' " 3: 

d z 
Ill 
0 ..,. 

,,i 
c, 
:ii 

:j 
~ 
Q 

s.:: 
0 

II< 
' "' ' s 

~ 
0 

"' 0 
;;; 
~ 

LU 
~ z 
LU 
..J r:;: 



Well No. LR-1os ---------- -

t PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1oe1110 n. Elevation Ground Level 484.2 fl. NGVD 

Boring No X Ref· LR 10s 

- Easting: 514525ft Top of PVC Casing 486. 79 ft. NGVD ~ 

-o ., 

~ Drilling Summary: Construction nme log: 
Start Finish 

l7 ' Total Depth 38.0 ft. Task Date nme Date Time 
v' -- -- -- --

Borehole Diameter 8 114' (0.0-38.0') Drill Ing 
7 ' 

-- -- -- --
Casing Stickup Height 2.59 ft. CME750 1013/95 9:46 1013/95 14:45 

v' Layne-Western 
-- -- --

Dnller 
10 

7 ' St. Louis, MO 
-- -- -- --

v' -- -- -- --Geophys.Logglng: 
i7 \ -- -- -- --

Rig CME750 Casing: 
v' -- -- -- --Blt(s) 4 114" ID Hollow Stem Auger Bit 2" 1.0. PVC 10/3{95 15:00 10/3/95 15:0S 

"l ' 
-- -- --

v' -- -- -- --Drilling Fluid None 
-20 

7 ' Fiiter Placement: -- -- -- --
10/2/95 16~10 10/3195 1B:OO 

v' Protective Casing 8x9" Square Steel, by 5' long -- -- --pi ~-
7 ' 

Cementing: -- -- -- --... Development 
v' Bentonlte Grout -- -- -- --:-::: " ' -·· Well Design & Specifications Bentonite Seal 10/3195 ,i:oo 1013195 16:40 - .. 
v' -- -- -- ---··· ... - ,,. 

l7 ' 
Basis: Geologic Log ~ Geophysical Log t-30 ... - ... ---- ... 

v' Casing string(s): C = Casing S = Screen Well Development .. ... - ... - l7 ';; - .. .. - .. v' Depth String(s) Elevation ". - . . 
" . ... 

II +2.59 - 26.20 C1 486.79 - 458.00 

26.20 - · 36.00 s, 458.00 - 448.20 ---
36.00 - 36.30 C2 448.20 - 447.90 ---- -

I - - Stabilization Test Data: ---- -/ --- ---

l,o 
Time pH Spec. Cond. Temp (°C) 

Casing: C1 2" dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2" dia.' threaded PVC end cap 
(4" long or 0.33') 

Screen: 81 2" dla. Schedule 80 PVC, 0.010" machine 
cut slot. flush threaded with 0-rlngs 

60 
Sand Pack: 16-35 mesh Silica Sand 22.8-36.5' Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand ,oo 

21.8-22.8' •o 
eo 

Grout Seal: ! 
70 
eo 
~o 

70 ~ 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. 
30 

Chips 3.0-21.8' 
20 
,o 

Concrete: 0.0-3.0' 
0 

0 20 40 60 80 ,oo 

TIME (Minutes) 

Comments: Drilled to 36.0' and collected spltt spoon sample from 36.0-38.0' 
•80 ~-· .... ~ 

Not to Scole Supervised by 13, Harrington Sile LAIDLAW/OU2 A!-FSfMO 
Job N1.Jmbe, 94 3-284 • e· Na Al 1le me L 05 





State of MO v. Republic Services, Inc. et al 
Price - 0000047



State of MO v. Republic Services, Inc. et al 
Price - 0000048



State of MO v. Republic Services, Inc. et al 
Price - 0000049



State of MO v. Republic Services, Inc. et al 
Price - 0000050



State of MO v. Republic Services, Inc. et al 
Price - 0000051



State of MO v. Republic Services, Inc. et al 
Price - 0000052



State of MO v. Republic Services, Inc. et al 
Price - 0000053



State of MO v. Republic Services, Inc. et al 
Price - 0000054



State of MO v. Republic Services, Inc. et al 
Price - 0000055



State of MO v. Republic Services, Inc. et al 
Price - 0000056



State of MO v. Republic Services, Inc. et al 
Price - 0000057



State of MO v. Republic Services, Inc. et al 
Price - 0000058



State of MO v. Republic Services, Inc. et al 
Price - 0000023



I "--.......-1 ,.... ... ' ... ., t ~ I\..' 

DORINC; NO. 

//11,V/(// A-rv ,,,n i, v SHEET 

~ ~ ~)--~-~~~-:.r...<-,o 
- l~/f, ti ~ 

$A.M,.LING METHOO: 

·3 • T 7> c_ ;...,, '11-1 '' , '' . Sc.-,, ~t ,.,. 
, START FlNISM 

ORI LUNG 

5 I ( ,__ 77, TIM[ TIM[ 

( l't'os /;oo w G'.1.ic,..,"( c;; ... ·c1) 
CA.TUM ELEVATION 

Or 

I r-

-
/ /_ 3 r-

r 

6 

I/ 7 -

/ 

/ 
/ 3 

/ 4 r 

/ 
i/_ 7r 

r 

~w~·~T·~·~L~<V~·~L+Ll:..tt.1/.::i-~f---r-,r---, I. ·is 
TIME CATE OAT£ 

SUA,ACE CONOITIOHS: 

/oOSn:/ 
. 

IV'_ , 'I . , '·"' I(..,,,"'· . 

<::If-

L _..-,, ,_.., -·It-~ "5".,..,d,../ 

L 
C-./.,.1 ~,·II 

I 

I 

' 

< 

f / I - I 

' 

' 

t=+====-=======~ 

, 
( :,.\tJ/ L1 t,.{,' td 

S/,.1 ,/ 
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........ . 
BORING NO. 

OAILUNG METHOO: 

;111.,J/ 0/ 
$MEET 

f-.-.-... -.-.-,NG--... -.-T-H-00-,-------------l ;2 OF ;)_ 
ORI LUNG 

STA AT FINISH 

WATER LEVE&. TIME TIME 

TIME . DATE 
OAT£ OAT( 

DATUM ELEVATION CASING DEPTH 

"' % !;~ % "'• !) .... ~., ~"' ,: ,- ..,f i• i, -
;;, ... 

w !! ~: 
?~ .~ ~~ !ii: .. ~ !j < ... 

1, u .... 0! " "' .... :, 
-. z 

SURFACE CONDITIONS: 

. 

Cs :%i 1% ;)$ 1:7 0 -

7 I/ 
... 

1 I-

'···· <.-1{ 
I 

I-

/ / 2 -
-

/ I/ 3 I-

/ !/ 
,-
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- CZ,!? 

/ / 6 
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7 17 
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I/ 9-
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I/ 3 I-
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/ 7 
-
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I/ I/ 
-,-

"' 6 ... " ... 
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-:.:. 

MONITOR WELL INFORMATION SHEET 

C~OUHO su~rAC( (U:VATION .<l8 HI.NCR 

TOf OF IICLL CASIHC ElEVATIOK <{</7. '' 80RI HC HUl'~U fl<.v - / 0 I 

5 

4 

om: <f· II· q9 
LOCATION 

f'j\ OEPTM TO BOTTO/I OF 111:LL POINT OR Slomo 
\.!) rt PE ;). ~ F'£ET. * 

CD OEPTII TO 80TTON OF SEAL (If INSTt.l.l£D) 

(¢• 5 FUT.* !5€'r1"2',,dor 

CD 
OEPTN 1'0 TOP OF SEAi. (IF INSTALLED) 

"f· 5 F'tET.* 

© LEHCTN OF Ill: ll SCREEK,_-L/J.Q.,_ __ FE£T. 
SLOT SIZE (2. 0(0 

ToTAL LEHCTM OF Pl PE._.J.,f..,2~•::...::'3:.__FEET AT 
;;) I NCH O I Al'.ET'EA. 

© TYPE OF PAO( MOUND 111:LL l<llNT OR SUlTI'tO 

" PE ,:5 cl N D 

CD COHC>Ht w. @ 

CD 

® 
® 
@ 

@ 

® 
® 
® 

HEIC><T OF \/EU CASIHC MOVE Cl\OUNO 
.) • ·3 FUT. 

PI\OT'ECTIVE CASIHC? (:iii:) HO (CIACU OHE) 
HEIGHT A80V't CMIJHO, _____ ,FE£'i. 
U)O(INC Wl (jil5 HO (CIRCLE OH() 

TYPE OF UPPEA !ACX.FILL d,,n e,,, l 5.f..N; l 

!IMEHOU 01>111:TtA g I NC><ES. 

OEPTN 1'0 C>Jltll<!l \IATtA /b FE(T. * 

1'0TA!. OEPTH Of IOR£1iOU ;)5 FttT.* 

TTI'!: Of 1.U,l!R BACXFILL ula 
fl l't MATERIAL -Pvc 

SCAE[H IIATUIAl 'PV( 

>4< (DEPTH FROM CMUNO SURFACE) 

1.cocG?.60 

MONITOR WELL INSTALLATION DETAILS 

Dame• & Mooro 



. 

= 

~ 
VI 
'_; f'\u.., ( 0 2. 

() 1...--....,ett.'L----l 

DATUM 

/ I/ 
/ I/ 
/ / 
/ I/ 

c; 9{o I;( 0 

/ / 
/ / 
/ I/ 
/ ',/ 

cs~· 1%1, 

ELEVATION 

00 -

-
1 k 

... 

3 

-
4 ... 

os ... 
-

6 -

-
7 -
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OAILUNO M[THOO: 
BORING NO, 

ORILUNG 

c:::' ( ... STA.RT FINISH 

WATER LEV[L TIME TIME 

TIME (c,·~ 
OAT[ OATE DA.TE 

CASING O[PTM 

SURFACE CONDITIONS: 

-?, - .. .., .. , 
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::r,· / I:-
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{ .. ,, -- J -,11.: 

I 

)/ 
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I I I /-J ,.. - - I , ... , ... ..., ' 
BORING NO. 

DIULUNG METHOO: 

/t\c.vr o:) 
SHEET 

SAM,.LING M[THOO: ~ ""'~ 
ORILUNG 

START FIN:SH 

WATER LEVEL TIME TlM[ 

I 
TIM£ 

OAT[ OAT£ OAT[ 

I DATUM ELEVATION CASING DEPTH 

I " % ll~ 

1% 
"" !! SURFACE CONDITIONS: 

~r ..... " .. :t .. ., i' 
• ,_ ,.., 

w~ t~ i 1: t,:~ i~ ~· ~ ii w"- "" < ~u ., . 0! " .. " .. ::, 

I 
-. z 

rs G% I/ 2o .... 
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-
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-
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-
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MONITOR ~ELL INFORXATION SHEET 

CAOUNO SURFACE ELLVATIOH ..,a • ..,,.rn L:it:?<(3-oo;; 
l'OP OF IIHL CASINC ELEVATION '-/<.ff/. c;g 80 .. HC H""8ER &:,1.0 - I O;;) 

2 

4 

o•n: </- II- '70 
LOCATION G,/11., ('; f'7, ft'10 

l'j\ DEPTI< TO aoh'ott OF 111:LL l'OIHT OR SlOntO 
\.!) PIPE 'J</. 5 f"EET.* 

tz" OEPTI< TO BOTl'ON OF SEAL ( Jr IHSTt.UtD) 

\V I;) FUT,>!< '!3<!'f\'ra(litl, ~/kn 
r.\i otrn< ro ro, oF SEAL (Ir 1NsTALLtDI 
\.!J q, 5 rttT,>I< 

LENCTI< OF 111:LL SCREEM, _ _..,lc..,.O'-_,rcr. 
SLOT SIZE Q, 0 IO 

'5' 'lllr.,<L LENCTK OF PII'£ /{;,[{ 
\.:.,/ _..:;·d,__1 HCH DI .AN: TtA. 

FtET AT 

I;\ '!YI'£ OF PAO: MOUHO vtLL l'OINT OR SUlTn:D 
\!) PJI'( SAND . 

CD COHC.ET't c». Cw (CIRCLE o:<!) 

"" HEICHT or IIEU. CASI NC .l.!IOVE CROUHO 
\!) c, · 3 rtET. 

@ 

® 
@ 

® 
@ 

© 
® 

,oon:cTIV£ CASIHC7 (iii) 
HE ICHT ASOvt C.AOUHD CTIJ) 
LOO:INC Wl YE 

UC (C!RCU: ONE) 
Tfrr. 
NO (C!RCL! OHE) 

TYi'£ or UPl'£R BACXFIU c,;,-~'"'" J .:s Is>:·· 1 

BOREHOU: DIN<l:TEJ\ 8' INCHES. 

OEYTl< l'O c,,n1><t1 VAT'tR 20 FEET.* 

TOTAL OEPTI< OF IOREHOU: 25 FEET.* 

iYl'E er !JllliR BAO:F!LLJ16'/..,.~..R Stvtcf"' s; 

PIM'. MT'tAIAL 'Puc -· 
SCXEEH MTUIAt Puc. 

* (OEPTl< FROtt CMUHO SURF!.Ct) 

MONITOR WELL INSTALLATION DETAILS 

/f 
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START VINISH 

WA T£R t.f:VE'L '7 / TlM( TIME 

TIME //::30 
CATE 

~~~ ~,07 
OAT[ 

CASINO 0£PTH 

SURFACE CONDITIONS: ' 

·-·, - _/ ..,_t:.. 'r..£. </.' .. /...+I / ....... /'.-.1-
A ~h I - ....... _ ... " ,,,, ,,f'J~ • .1..,--.L /. 

,-r 77 ... 

/ 

! 

\/ 
,A, /.zf. ,, r.~. v . · / c..L. '/, ...L ,, ,,,./ _,(- , __ .... 

. , . 

I ._. 

, , / 

,<" - - J,,, l( /1< .. ~ I!! 
f,y,,_//' ,,, ,,.,., '.. ,:::V(' 

. . 



HONITOR WELL lNFORMATlON SHEET 

CROUHO SURFACE EU:VATIOH 

TOP or ll!LL CASI NC ELEVATION 

.IJ8 HU18ER 

</<.//. I G 

OATE 

LOCATION 

- I 'ti1::3 -Db 2. 
. &1(1(--/1)3 

!;l~~~ct10 
lj\ DEPT!< TO ·,om11 OF \/ELL POINT OR SLOTTED 
\.!.) flPE /5. 7 FUT.>I: 

CD OEPTlf TO IOTTl>l< OF SEAL '(IF INST.<UEO) :i1e,,TM1f• 
S:'., ? FEET. >I: fi,//en;; 

"i" DEPT!< TO TOf or SEAL ( IF I NSTAll.EO) 
\,:./ 2.? FEET. >I: 

© LEHCTI< or VELL sc25EH 
SLOT SIZEQ,6/ 

ID rEET. 

CD TOTAL LEaCTll OF PIPE 8.4 F1:ET AT 
~I NCH OIAl<tT£R. 

('i" TYP'i: OF PAO: AA91J!<O VELL POINT OR SLOTTED 
\.!) Plf't /A..n~ . 

CD 

CD 

CONC>ET£ CA?. (CIACLE O!IE) 

HEIOHT or VELL CA.IIHC MOVE CMUNO 
Z. 7 FEH. 

(CIRCU: OHE) 

(crncu: ONE) 

® 
® &oAEHOLE OINltTER~-S~ __ INCHES. 

@ OEPTH TO CMUHO IIATl:R __ 7-___ n:ET. >I: 

@) 

® 

TOTAL DEPT>< or BOW<lLE I $ 

® PIPE MT£RIAL 1?VC-

® SC<CEN MTEA!Al 'P YC 

>I: (OEPTN FRON CKOUNO SU<FACE) 

n:ET.>I: 

MONITOR WELL INSTALLATION DETAILS 

Dames & Moore 



? 

-

;; 
0 
~ 
~ 
J 

. 

! 

i . 
> 

. 

• , 

L.1<1C( ;,' // 

"" 
. . ... . • ,- • JI . - ~ ... , ... .... .... ,· .__ 

·~ 

OFtlLllNG METHOD: 
BORING NO. 

Ql !~ 5 f. 3 1/,;" ::J. D J/..))Pw ,::;, h- ,1 -,,. tYilv·!o•I Cl:4, (z~G·~vlv~,1 .., SHEET 

t1-1wto SAMPLING METHOO: I °' I 

d:tc.~ 
'"\ 
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TIME f.·zo 9-"0cJ 
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~ % "~ I!; SURFACE CONDITIONS: 
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MONITOR WELL INFORMATION SHEET 

CAOVNO su•FACE EU:VATIOH 

TOP OF VELL CASING ELEVATION 

5 

6 

.IC, • .,.. EK l 'i "!' t./ 3 - CO;) 

aoR1•c HUMllt• tMLu - /a</ 
DAT( <f· ff - 90 
LoCArio• Ee-, 11, G · (:1 Pio 

lj\ DEPTH TO IOTTOII OF VHL l'QIHT o• SLOTTtO 
\.!/ PIPE I 7 FEET.:$ 

Ii' DEPTH TO BOTTOII OF SEAL (tr IHST.<LL[O) 

\:.) "" FEET.* Bey,7e\,if.f P ... n .... + .. 
Ii' DEPTH TO ror or SEAi. (IF tHSTALLEO) 
\:.) 8. 3 FEET.* 

LEHCTH OF \ltLL SCRE£11. __ ..,/~Q....._ __ FEET. 
SLOT SIZE 0, QI C, 

TOTAL LENCTii OF PIPE ___ 'Ji.;,__,9 __ FEET AT 
J1: INCH Olm!:TU. 

lj\ Tri"! or PAC<. MOV1<0 vtll l'OINT OR SLOTTI:O 
\:.) PIP'! ;,AN)) 

CD CONCR(Tl: c», ® (CIRCLE om:) 

® 
® 
® 
® 
® 
® 
® 

HE I CHT OF vtll CASI NC MOVE CROVHO 
<'). 9 FEET. 

PI\OTECTIV! CASrnc1 @ HO (CIRCU: ONE) 
HE: ICHT ASOvt Ctt0UNO..,,....,.,_--FE£'T. 
LOCXIHC c»l cii..:) NO (CIRCU: ONE) 

IIO•EHO L£ DI ml:TEJ!.. __ _,g"'-__ 1 NCJ<ES. 

OEl'll< TO CJWUMI) VATER 7 FEET.* 

TOTAi. DEPlli or IOAEHOL.£ £7 FEl:T.* 

TIP'! or t.DV,R IAO<FILL AJ[A 
fl rt IIATERIAL ?vc 

St>EEH IIATERIAL 'Pvc 

* (DEPTH FROM ..OUHO $UHi.CE) 

MONITOR WELL INSTALLATION DETAILS 

Oxmes & Moof'O 
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'3 V./ ., -Y f) J-fa/lo..v Sb,,.,., Aur..,_ fi1W-tos I 

I - A71--' ;11,,.,,, f.,,d v SHEE"f 

SAM,.LINC M[THOO: I OF I 
"3" :z 7) Cc,1./. i, ,JO<)~ S,-:., ;J er DRILLING ' ' 

l::; ' (.~ 11., START FINISH 

WATER LEVEL 3 '/z TIME TIME 

TIME 1r .5c> e,. i'..S 
CATE DATE CATE 

CASING DEPTH </-(2 -qc, 
SURFACE CONOITIONS; • 
tAJ t'1r'...i u rl . I:. L /. I .. <T ,,._ --

l ~,r· -<. 
• _,. u _nt!.r'~ : ... M,:: ./-/..er 

I I 
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MONITOR ~ELL INFORMATION SHEET 

c•OUHO su,rACE EL!VATIOH 

ror OF VEll CASINC [l(VATIOH t:./l/O. I 7 
..,a ""'"rn I ct&Jc/3- oo z 
ao•1 NC H1Jt\8ER frlc,,J · IO S" 

OAT( 1-/c-'fO 
lOCATION 

lj'\ CEIT>i TO IOrn)/1 OF IJ!:ll POINT Oft SLOTTED 
\.!/ PIPE { 5 F'EET, >!< 

r;,_ OEPT>i TO 80TT'Ol1 Of SEA!. (If IHSTAlL!D) 
0 3. ,5 FUT.* B,.-,i-w ... ,' ts, p., fl,,_-f > 

r;,.l OEIT>i T'O TOP OF SEAL (IF INSTALLED) 
\!/ @ FEET,,ic 

LEHC'O! OF IJ!:ll SCREEH, __ .,_(..,O..:.. __ FE£T. 

SLOT s m O· Q I O 

·0 ToTAL LENCT>i OF PIPE._-Z<e·::-3<-_rtET AT 
VJ _LINCH OIAKH£A. 

ri" TYi'( or PAC,, AAOUNO \JUL POINT OR SLOTTED 
\V Pl r.: ".5A c-,, D 

CD CONc>ETE CAP, <iii) ( c, >eu: o:rE l 

HEICHT or 11!:U. c.ASIHC MOVE CMWO 
d· 3 FUT, 

P"'TECTIVE CASINC7 Ciij) 
HE ICHT ABOVE CP.OUHO @ 
LOOCINC c.AP7 TE 

l<l (CIRCL!: OHE) 
TE'ET. 
NO (CIRCU: CHE) 

® aow,ou: OIN<ETEJl..___d['--__ IHCHES. 

@ OEl'Tli 11) CMlfl(O VAT!R 3 '{, FtET. * 
@ rorn. OEPT>i or IOKEl<lU: /5 FtET.>I: 

® rm: OF I.JMR iAO:FllL 1v{fl 

® Pl It M TERI Al. ?vc 

© SC.EEH MTUIAI. ?"- c. 

*(OEPT>i FRON Cl\OUNO SURFACE) 

MONITOR WELL INSTALLATION DETAILS 

Dame u; & Moore 



1,1w-10, 
et! 
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I '/50' 
DATUM 

~ -. 
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DRILLING M[THCX): 

3 7/y ~ 7. D ,L II 

SAMll'LING M[THOO: I °' I 
DRILUNG 

. 
-.:", I - 11, STAl!tT FINISH 

WATER J..tv£L .~ t:J' I 
TIME TIM£ 

TIM£ 
/C,.'(!S 

DATE CATE 

'1-1; ·'7t) 
OAT! 

CASING DEPTH 

SURFACE CONOITIONS: 
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~ 1:,(.( -'·-!: I ~ <:;/.I-, !,:::/,::~ <.,.} I . - ./-
,l, 

I -, . ' 
' 1v1 .. J • .,_ I - .. 5,/ f, ,,, .• J 

I ' 

<,"l.t. 
I . . 

. 

,..,. __ •,"\/.J:.,t:,1-- ,,./,-,-/ 
I •J I I 

( ..... ~ c.flft'L,, 

I u I I 

Is •. , 
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MONITOR WELL INFO~'iATION SHEET 

C~OUHO SURfAC( (L!VATION 

TOP OF IIELL CASIHC ELEVATION 

4 

<.ft/'-(. ?o 
.<>& HUiB(R i99</3- 0C.,;} 

ao• me NUMllER JJ lu - IO 6 
DATE '{- I 2 - 90 
LOCATION ?'&J 1Z, c:· f

7 
fr'l C) 

OEPll< TO IOTTOtl OF ll'Ell POIHT OR SlOT"TtO 
PIPE / <; FEET.$ 

tj\ OEPll< TO 80 ·T011 OF SEAL ( 11' IHST.r.t.LtO) 

'-!/ 3. '7 FUT. ,it Be,"\~:'1.' (& ~ ~.-f S 

OEPTH TO TOP OF SEl,l, (IF INSTALLED) 
G) ~ fEET.$ 

l(HCll< or \/'ELL SCXEEH._ ...... (-'0"'· ___ FEET. 
SLOT SIZE Q. 0 IC 

TOTAL LENCll< OF PIPE. ______ FEET AT 
N IHCH OIAAETU. 

'&' of PE OF PAO: AAOIJ><O lltLL POINT OR SlOT"TtD 
\.!) PIPE 5ANQ 

CD CONCRETE w, <.m) ( e I RCLE o::() 

® 
® 
® 
@ 

@ 

@ 

HE I CHT OF \/'ELI. CASI HC ABOVE CAOUHO _____ r.£T. 

PRtlTECTIVE CASIHC7 <:xii> 
HE JCHT AaOV( Cit.Cl.THO @ 
LOC<IHC W1 YES 

00 SE HO LE O I N'!(T(J\ $[ 

OEl'Tli TO CMU!ffl \/ATER 9 

"" (CIRCLE CHE) 
FtCT, 
HO (CIRCLE OHE) 

INCHES, 

rtET. $ 

TOTAL DEPTH or BOREl<lU: 15 n:tr.:;: 

rrr1: or uivu IAO:rlll. f,J!d 
) 

PIPE MTUIAL eve 
SCREEN MTERIAL Pvc 

:!: (O(Pll< FROK CAOUHO SUH AC() 

10006363 

MONITOR WELL INSTALLATION DETAILS 
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8 - If-//,• /, S::-a -I -:J,- k: - , ~· ,r..,, r,;..- 11_ +, 

1// / 9 -
,/ .:..,.!.!, ,.·& 

1~ ,/.- I' - . . +. !-.· I ,1-•. 1 , - r- r ..V c,-.:--

!3 / 
- .\ J 

or ., / I 



·. 

., 

-

HONIT-OR WELL INFORMATION SHEET 

C~OUNO SURfAC( ELEVATION 

TOP OF \JELL CASlHC ELEVATION 

fl 

·:··· 

4 

J:us Hll'la CA l-l9'(3- 00d 
&ORlHC IIIJKl!U it) kJ- ( 0 7 
DATE <(- I? - 'i'O 
LOCATION &-, h c:::· t'7 

OEPTll TO BOTTON OF \JELL l'OlNT OR SLOTTED 
Pl PE / '7 FtET. :I: 

'l' DEITll TO BOTTON or SEAL ( rr INH/.1.lED) 
\.:../ .3. 2 F'EET.* 

'l' DEPTll 11) TOP or SEA!. (IF IHSTALlEO) 
\:./ _ _.._ __ n:ET • :I: 

LEHCTll OF \JELL SCAEEH. __ /w.Q.._ __ .rEET. 
SLOT SIZE Q. QfQ 

'5' TilTAL lENCTll OF PIPE ______ rEET AT 
\:./ _J __ lNCH Dl»IETEA. 

© TYH: OF PACI. AAOUNO 'JELL l'O 1 NT OR SLllTTED 
11H: SArvQ 

Q) CONCil£Tt W. C!!i::> !!2_ (CIRCLE O:rE) 

(D HElCXT OF \JEU c.ASINC ..aovE c•ou•o 
_____ F'EET. 

l,OTECTl'l'E WIHC7 (ru) 1'° 
HE]CHT MOVE Ct\OUHO_,.~-"'='?-<---FE!:T. 
LOCXIHC W1 c.±1;; ~ 

® TYH: OF UPP!R MCXFllL C<20l 0/\ / 

( C IRCU: OH() 

(CIRCU: ONE) 

® eo•EHOLE OIN<£TU.. __ ~Q._ __ 1HC!<£S. 

@ 5 ll DEPTH T1l CROU><O \IATER. ______ rEET. :I: 

® TOT/.!. DEPTll OF IOREfOLE /5 ._ .... .c... ___ n:ET. * 

® TY1'£ OF UlY<R IACXFILL tJIA 
@ Pll't MTHIAL Pvc 

® St>EEH MTtRIA!. Pvc 

* (DEPTH FROM CROUHO SUH'-Ct) 

. c::.f:," 
,,.,_c1.J0 

MONITOR WELL INSTALLATION DETAILS 





Client: LAIDLAW WASTE SYSTEMS Scope 1.0.: 89L46 

Foth & Van Dyke Project: Bridgeton Monitor Wells Page: 1 

Prepared by: RTB Date: 4/15/91 

Checked by: RTB Date: 4/24/91 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller:, __________ Jc..co_h_n_Ma_t'-h--e_s_a_n_d _A_s_s __ o--c ___ i-'-'a-"t""e_s :...' _I_n_c_. __ _ Well No.: 1204 

Drilling Method '---'A-"i""r-'"R"'o"'"t"'"a r'-"------------------ Date Installed: 4 I 5 I 91 

Coordinates: 1 , 066, 420. 96N, 515, 823. 27E Protector Pipe: 

Size: __ 4.;__:ic:.nc::cc:.:h ________ _ 

Material:_...,s"'t""e"'e'-'l _______ _ 
Elevation 458.63 

Stick-up Lock No.: Master 
Ground 
Elev. 3 

Surface Seal Material 
Cement Mix 

Riser: c 

" Drill Hole Diameter 2 inch ~ Diameter: .x 
8 inches Material: PVC .:; 

~ Type of Annular Space Backfill Sch.: 80 
0 

223.5' "" 206' Cement/Bentonite Grout Type of Joints: Flush Threaded 
;:: 
.!l Stenciled! Yes 

" v 
~ 
~ 

"' ,, 
c Type of Seal Screen: 
~ e _3_'_ Bentonite Pellets 2 inch I) Diameter: 

Material: PVC 

Slat Size· 0.010 inch 

Type of Filter Material Length: 10 feet 

12.5' Coarse Sand Sump: 

Length: None 

Type of Filter Material Type of Cap: PVC Flush Threaded 

.5' Coarse Sand 

Type of Seal Centralizer: Used 0 

None Not Used ~ 

Type of Backfill 
Depth to Water From Top 
of Riser at Completion: 

Dry 
3' Hole Core 

NOTE: Not to Scale 

fOR"A ,309 GEM ,.R~~. 1:891 



Client: LAIDLAW WASTE SYSTEMS Scope I.D.: 89L46 

Foth & Van Dyke Project: Bridgeton Monitor Wells Page: 1 

Prepared by: CFN Date: 4/4/91 

Checked by: RTB Date: 4/24/91 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller:, ________ ;::.Jo:chc:.:n-'----'M-'-'a:...:t:....hcce..::s---"a:..:.nd.::...cA..:.s:...:s:....o:....c:....i:....a:....t..:.e..:.s.:.., _I n_c_. _____ _ 1205 Well No.:---'.=.._.;___ 
Drilling Method: Air Rotary 

Coordinates: 1 , 067, 387. 39N, 515, 620. 75E 

GrouQd 
Elev. jtJ4. 5 

c 
<II 
<II 
~ 

u 

"' .; 
3:: 
0 

123' c. 
.:: 
B 
<II 
u 

~ 
:, 

"' "'C 
c 
:, 
0 
\) 

2.3' 

105' 

_4_'_ 

_12_'_ 

NIA 

N/A 

9' 

Elevation 

Stick-up 

11 " 

Surface Seal Material 

Cement Mix 

Drill Hole Diameter 

" 110'-132' 

Type of Annular Space Backfill 

Cement/Bentonite Grout 

Type of Seal 

Bentonite Pellets 

Type of Filter Material 

Coarse Sand 

Type of Filter Material 

N A 

Type of Seal 
N/A 

Type of Backfill 

Date Installed: 4f2/91 

Protector Pipe: 

4 inch Size: ____________ _ 

Material: _ _..:..S..:.te.:.e.:.:...:l -------­
Master Lock No.=------------

Note: 6 5/8'' OD WELDED STEEL 
CASING SET AND GROUTED 
TO 110' 

Riser: 

Diameter: 2 inch 

Material: PVC 

Sch.: 80 

Type of Joints: Flush Threaded 

Stenciled! Yes 

Screen: 

Diameter:--~2=-1...,· n,.,c,ih,__ ______ _ 

Material:_-~P~V~C~S~c~h~8D~-----­

Slot Sizec_· ----'0"-.,_,0,...1co0'-'i-"n"'c-'"h------

10 ' Length=----'-"----------

Sump: 
N/A Length: _____________ _ 

Type of cap:. __ P:....V:...:C'--'-F...ol..::u-"-s'-'-h _Tc.:h:..:.r-=e-"a-"-de""d"----

Centralizer: Used D 
Not Used ltl! 

Depth to Water From Top 
of Riser at Completion: __ _...."-l'-----

/'1.'QTE: Not to Scale 

f0R"'1 •J09 GEM ,Re~. 1/89) 





Client: LAIDLAW WASTE SYSTEMS Scope 1.D.: 89L46 

Project: Bridgeton Monitor Wells Page: __ 1_,___ Foth & Van Dyke 
Prepared by:--"-C'-'FN"-----____________ Date: 4/4/91 

Checked by: _,RccTeeBc._ ___________ Date: 4/ 17 /91 

MONITORING WELL CONSTRUCTION DIAGRAM 
Driller: _________ _:J~o::.:.h::.:.n'-!.M:.::a..et!!h:::.e:::.S_.:a:.:n.:.:d:.....'..A:.:S:.::S.:c:O:::.C~i:::.at:::.e:::.s=, ...:I'...'.n:.:C:..:· ___ _ 1206 Well No.: ___ _ 

Drilling Method :---1::Aeoi_,._r--"Ros,.t'"a""rw... __________________ _ Date Installed: 3/26/91 

Coordinates: 1,067,396.27N, 515,624.37E 

Ground 
Elev. j86. 2 

73' 

.2...J..'..._ 

2' 

57' 

2' 

12' 

N/A 

NIA 

N/A 

Elevation 388.48 

Stick-up 

Surface Seal Material 
Cement Mix 

Drill Hole Diameter 

8 inch 

Type of Annular Space Backfill 

Cement/Bentonite Grout 

Type of Seal 

Bentonite Pellets 

Type of Filter Material 

Coarse Sand 

Type of Filter Material 

N/A 

Type of Seal 

Type of Backfill 

N/A 

Protector Pipe: 

Size: __ ......:.4--'-'i nc.;c"'h-'---------

Material::_~S'-"t'=e-"e.._l _______ _ 

Lock No.: Master 

Riser: 

Diameter:---2.::.....i:..:.n.:..:ccc.h:.._ ______ _ 

Material:, ___ P_V_C ________ _ 

80 Sch.: ______________ _ 

Type of Joints::_Fc..l:...uc.:s:..:.h.:....:T..:.hcc.r-=e-=a-=d.::.ed.::..... ___ _ 

Stenciledl ___ Y_e.:..:s _________ _ 

Screen: 

Diameter: __ ...:2.::.....i:.;.nc.:cc.:.h:__ ______ _ 

Material: __ ~S.:..:c...:h~8~0_P~V~C~-----

Slot Size:c· ____ 0;:.:.;. 0:...1:...:0'----'i"-n"'c"-'h _____ _ 

10
, 

Length=----'-"-----------

Sump: 

Length: N/ A 

Type of Cap :. __ P_Vc..cCc.....:F..:.l .c.u "-s h..:....:Tc.chc.:.r.ce..:.a.:.d e:...d:..__ __ 

Centralizer: Used D 
Not Used Ill 

Depth to Water From Top 51. 6' @ T = 12 hr. 
of Riser at Completion: ________ _ 

NOTE: Not to Scale 

FORM •309 GEM ,Re~- 1 691 





IIIJIIIJ/T 
LAIDLAW WAS-TE 8V8TEU8 me. SOIL BOREHOLE 

6.25 ;nch t.D. Hollow SteM Auger 

LAIDLA\I/OU2 RI-FS/MO 
\JEST LAKE LANDF'ILL 

OPERABLE UNlT 2 

SPLIT SPOON< 2.0 lnch 0.0./!.5 inch LD. (SP) 

SHELBY TUB£, 3.0 inch 0.0.IC 13/16 inch l.D. (SH> 

NORTHING, !068842,03 
Dl,nJM EASTING• 517211.63 ELEVA'IION 483.8 c.\SINC OEPlll 

ORll RfG CME 75 - TRUCK MOUNT SURFACE CQllDITlONS 

mGU: 

SAMPI.E HAMMl:R 

!1 
;t i! 

6 
3 
4 

1 6 

z 4 
6 
7 

3 8 

4 2 
5 
5 

5 5 

6 2 
2 
2 

7 3 

8 3 
4 
5 

9 5 

10 4 
4 
5 

11 s 

12 3 
4 
3 

13 3 

14 l 
3 
6 
7 

I I 

1.8' 
2.0' 

t'JOl',J 

-
I 
I 

(0.0-7.2 Ft.) Flrr-t, dl.rsky yeltoWish brown 
<IGYR 2/2). SIL TY CLAY, little orgo.rrn::s, 
NR, Moist, CCL), (LOESS) 

@ 4.0 ft .. color cha.nge!:l to r,odero. te 
yeitow;sh brown CIOYR 5/4~ 

(7.2-U.6 ft.) F'lrM, MOderoteo yellowish 
bf"Own ClOYR S/4), M~ttlecl SILTY CLAY, 
NR, noist, <CL), CLOESS) 

Cll.6-19.2 rt.> Loose, Modera.te yellowish 
brown ClOYR 5/4), Mottled CLAYEY SILT, 
NR, Moist, CML.), (LOESS> 

SP 

CD 

SP 

® 

SP 

G) 

SP 

© 

SP 

® 

SP 

© 
<4 72.2) ll,6 

SP 

0 

SP 

® 

LOG 
- HO. PZ-100-KS 

SHEET 
" "' OF 3 w ... 
"' llffll.llG w 
:, 

STN!r FINISH ' w 
:,; 

fllE TIME >-
<t 

!3:20 17•42 
_, 

D,\lE D,\lE 

1125195 l/25195 ();: 
J-z a 
(,) 

~ z 
::J 
...J 

iE 
0 

~I 
El 

:1 
~ 

"' ~ w 
~ 
~ 

'i' :c 
'-' 

-; 

"' "' ~ "' ru 

65 :, 

Q 

~ 
~ <.!> 

g Q 



llllllfl 
LAIDLAW WASTE 8Y8TEM8 DIC. 

SOIL BOREHOLE 
Sin; NAME ANO LOCATION DRIUJNll lEIHOO: 

6.as inch t.D. Hollow Ster'! Auger 

SAliPUNG IEIHOO: 

LA!DLA\UOU2 RI-,S/MO 
SPLlf SPOON• 2.0 inch O.D,/J.5 .nc:h I.D. CSP) 

~EST LAKE LANDFILL SHELBY TUBE) 3.0 Inch 0.D,/2 13/16 lllCh I.D, CSH> 
OPERABLE UNIT 2 WATER l.f.VEL 

,u: 

~1E 
NORTH!Nt;, 1068842,03 

CASINC IM!l'1II DA'lUII EASTING• 517211.63 EU.vA'IIQN 483.8 

llRIU. RlG CME. 7S - TRUCK MOUNT SURFACE CONOlllOHS 
N«lLE -SAMPt£tl'.MMER 

k i! I I 11 

d i SMFI.E-Niii I I llESi:- OF lll(IERIII. 

L... CJI.6-19.2 f't.) Loose, !'lOdernte yeHcw1sh SP -I- ~ brown ClOYR S/4), nettled CLAYEY SILT, :. ~ ® L.. ~ NR, l"IOISt, <ML>. <LOESS) -[::-16 L.. --- -3 J.i!' -L... 4 2.0· ~ -I- 7 c6a7., -I- SP -[::- 17 10 -~ ® -L.. -- -
-18 ,_ 

f-- ..::. 
3 1.9' -....'. 4 .... -L.. -L.. 5 95;(1 SP -

[::-19 7 
@ --t: (!9.2-22.4 ft.) Loose, light olive gro.r -

(5'r' 6/D, CLAYEY SILT, NR. MOtSt, (Ml, -~ -[::- 20 I:= CLOE:SS) I-- -5 I.S' -I- 6 :,:;, -I- 7 7S:l:) -._ SP ..::. [::- 21 a 
® -'- '- -L.. -I- -[::-22 '- <---- -2 1.2· (461.4) 22.4 -.... 7 2.D' -~ : ; : : I C22.4-E8.2 ft.) CoMpo.ct light olive gray -~ 9 C&C~) 

(SY 6/1), Fin~ SANDY SILL NR, dry, SP -:::-23 10 .... -: : : :L. ($M), (ALLUVtAL) @ -L.. .... -'-- .... -,_ . ' .. -J::- 24 : : : :1- I-- --:: 5 1,7• .... ,_ 
10 2iF 

.... -~ .. lN -'- 9 Ls.szi .... SP -l:::- 25 14 
@ -.... -'- -L... 

.... 
@ 25.4 f't., par tings of light olive gray -'- ::::r... (SY 6/ll, CLAYEY SILT -t::- 26 ; : : : ""- L I-- -3 IA' .... -,_ 

9 2,11' ··1N -... -,_ 14 11DXl .... SP -t=-27 15 .... 
(0 -::::r..... -L.. -L.. .... -L.. .... -'--28 ::::· (455.6) 28.2 '-- -3 o.o· -5 i.o· <28.2-32.l Ft.> CoMpo.c;t, light ot!ve -

7 (0%) grQy (SY 6/D, r,ottled CLAYEY SILT, -- SP -[::- 29 11 orgQnlc;S wet at 29.0 Ft .. NR, 

@ -Moist-wet, (ML), (ALLUVIAL) -
~ -~ -L -

LOG 
IIORIHQNO, 

PZ-100-KS 

SHm 

2 OF 3 

IlRUINC 

START -111£ 'II&IE 
13120 J7,42 

llAl'E ll.'i1E 

l/25/95 l12Sl<35 

-

al 
w ... 
"' .., 
:, 

' 
! 

~ 
8 
(.!) 
z 
3 
ii': c 

"' w .., .., 
i 
"i 

~ 
0 

8 
9 

"' " "' "' • ,., 
" "' 

d z 
Ill 
0 ... 

... 
"' "' 'E 
:i 

~ 
0 :;., 
:,:: 
'-' 

"' "' ' "' "' :::: 

w 
!;;: 
0 

"' " 0 
0 

N 
"-

.;,; 

i 
~ 
c;: 



1111111 
LAIDLAW WAS'l'E 8V8TEM$ INC. 

SOIL BOREHOLE 
Sill!: IW.IE ANO 1.0CATICII DRIUJHQ ll£1lll)O; 

6.25 inch I,D, Hollow SteM Auger 
' 

- MElHOll: 
LA!DLAWOU2 RH.SIMO 

SPLIT SPODN1 2.0 inch D.D./1,5 mch I.O. CSP> 

\./E:ST LAKE LANDF'ILL SHE:Ll3Y TUBE1 3.0 inch O.D./2 13/16 tnch I.D. <SH> 
OPERABLE UNIT 2 

- l.f.'IEI. 
TIME 
DATE 

NORTHING-: 10688.Ali::!.03 --D.\1UII EASTING, 517211.63 El.£\1,\llOII 483.B 

llRlll. RIQ CME 75 - TRUCK MOUNT SU!lf,ocf;CONllll'IONS 

»IGI.E -
SAMl'tE --

p ~ I I I SAIIP!.E -
£ 

I - I Ii DESCRIPllON OF W.m!W. 

- 4 1.s• lll c2s.2-Ja.1 rt.) Coripnct tight olive gray -- 9 w CSY 6/1), riottled CLAYEY SlLT, NR, -- 10 '"' Moist-wet, <ML), (ALLUVIAL) SP -- -:-31 19 @ -
~ L : - -I... e 31.6 f't., ..-1 1nch of' f'rni;r SAND (451.7) 32.1 -
t:- 32 -IS 1.1• <32.1-33.9 /!'t,) Cor,pa.ct. brownish gr"ny, -I... 14 ao• : : '1:IU -.. CSYR 4/1), Fine SAND, NR, wet, <SM), '- 12 ks:'i2l:: SP -<ALLUVIAL) --33 14 .... :... @ -.... -.... - .... -'- .... -'- .... -
:::- 3-4 

.... - C33.9 f't.> Loose, light gro.y (5Y 6/D, ~ -50/6 Q,6':: :: l CLAYEY SiL T, NR, Moist, (ALLUVIAL) (449,3) 34.5 -I... illl' .. -I... 
c30.:1 End oF Soil Borehole Log c.t 34.5 f't. SP -..... -'--35 @ -t: See PZ-100-KS Record of Driltholl:' f'or -

r"ock descript;ons -I... -I... -
t:- 36 l- :.-- --..... -..... -~ -t:- 37 --I... -I... -I... -
t:-38 --~ -'- : '-

t:- 39 --I... -.... -I... -:::- -40 --.... : '-
'- ..: t:- 41 -L... -I... -I... -t:::- -42 --,_ -.... -I... -'---43 -: --
~« --I... -I... -.... -'- -

LOG 
IIOflllCNO, 

PZ-100-KS 
SHEET 

3 OF 3 

llRIWHG 

START FINl5ff 
1IIIE TIME 

13120 17:-42 

DATe: D,t;lE 

1125/95 !125/95 

-

Augers cha. tte,., 
spoon ,..e f'l.lso.l, 
hit bedrock o. t 
34,5 Ft. 

~ 
0 
u 
c:, 
z 
::! 
i:2 
Cl 

°' w _, _, 
i: 
-; 

Ei5 
Q 
LU 
<!) 
<!) 

g 

., .. 
a, 

"' , M .. 
" 

d z 
Ill 
0 ..., 

~ 

"' °' w 
:,: 

::, 

Ei5 
Q 
Sc: 
:,: 
u 

,n 

"' ' "' "' ::, 

~ c, 

"' "' 0 
0 

.: 
..._; 

I 
...J 
G:: 



PAOJECT; LAIIXAWJR-FS 
PAOJECl' NO: 643-2848 
l.OCA110N: BRIDGETON, MO 

DESCRIPTION 

32 0.0-34.0 ft 
See Soit Borehole Log 
P:l:·100-KS 

""·"' 34 34.o-52.3 ft. 34.00 

38 

"' 

44 

SJightlY. weathered, very 
1hickly bedded, ve,y right 
gray- (NB), medium crystall!ne, 
weak, LIMESTONE, 

\
ST. LOUIS FORMATION) 
mm. iron concretions common, 

lhfn ca.fclte vein (1 cm.}, 
lrrogular joints, styfolltio 

42.9~ 
1 in. thick clay seam 

01:PTH SCALE: 1:2 
CIRIUJNG CONTFL&.CTOA: LAYNE·WESTERN 
CAILLER: O. MAHUAJN 

RECORD OF DRILLHOLE PZ-100-KS Shott 1 Ol 23 

COLLAR ELEV: 483.B BOAING METHOD: NX Com & watet 
OF!ILLING DATE: 1/27195 • 2/1a,"95 
DRILL RIG; CME 75 

""'·"' 34.00 

' '" ~ 

LOGGEO: J. MILLEA 
CHECKED: R. BOOTH 
DATE: 319/95 

J,ST,R 

• J,f,R 
J,l,R(2) 

" J,Pl.R 
J,C,R 
J,J,R 
J,Pl.R 

J,J,R 

J,l,ff.CL 

JJ,R 

J,Pl.R 

J,J,R 
J,Pl.R 

J,J,R 
J,C,R 

J,l,A 

J,C,R 

J,Pt.SM-CL (2) 

J,C,R 

• J,C,R 

J,ST.R 

J,ST,R 

J,Pt.R 
J.Pt.R 

J,Pt.R 

J,C,R 

OATI;M; M5L. 
COORDINATES N: 106884.2.0 
A2lMUTH: 0 

E: 517211.B 
INCUNATJON: .00 

O.G-34.0ft. 
Drilnng-wilh 
6.25 fnch ID hollow !!Aem 
augers 

1R7/95 
Began coring 

Golder Associates 



PROJECT: lAIDLAWIRI-FS 
PROJECT NO: 943-2848 
LOCATION: BP.lDGETON, MO 

52 

ROCK F 

DESCRIPTION 

52.:Hl2.5 It 
Frm;h, medium ~ded, light 
gray (N7), fine grained, 
medium strong, AAGILJ.ACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Stylolilic, numerous cray 
filfed discontinuities, some 

54 iron ozjde staining 

56 

.. 

62 

64 

62.5-67.5 ft. 
Presh, medium bedded, medium 
light gray (Nil), ctyp!O­
crystruline, medium strong, 
LIMESTONE, (ST. LOUIS 
FOAMATlON) 

CEFtli SCALE: 1:2 
OAIWNG CONmACTOA: LA'fNE·WESTEAN 
CAILLER; 0. MAHURIN 

RECORD OF ORILLHOLE PZ-100-KS Sheet 2 of 23 

COllAR aJ:V: 483-.S BORING METHOD: NX Core & water 
DRILLING DATE: f/27/95· 2/t3195 
ORILl. RIG; CME 75 

4 I~ 

LOGGED: J. Miu.ER 
CHECKED: R. SOO'!H 
DATE: 3/9/95 

lYPEANO 
SURFACE 

OESCfllM10N 

J,PL.R 

J,Pl.R 

J,Pl.R 

J,ST,.R 

J,PL.R 
J,ST.R 
J,C,R 

J,Pl.R (3) 

J,PL.R (2) 

J,PL.R 

J,C,R 

J,l,R 

J,C,R 

J,U,R 

J,P,S (2) 

J,f,R 

J,PL.R-CL (2) 

J,t,R (2) 

J,C,R (21 

DATUM: VS;. 
COORCINA-:E5 N: 1068842.0 
AZIMUTH :; 

E: !111211.8 
INCLINATION: -00 

j 
~ 

z 
I: ~ ~ -x ~ /;j ! i =~ z :o w c 

~ ~ <~ ~ ~ 
3 :;; ii: • ~ 0 ... 

0 
0 fl! ooo 

00 oo• ... 
"" ... ll.2 ~igi 

Golder Associates 

NOTES 
WATEALEVELS 

INsrntlMENTATION 

1/27/95@17:15 
Measured water level in ~ 
hole at 34.49 ft. below 
ground surface 
1/28/95@ 8:18 
Measured water level in 
hole at 36.6 It below 
ground :surface 



PROJECT: LAIOLAWIRl·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

KlYP 

DESCRIPTION 

fl4 62.5-37.Sfl 
Fresh, medfum bedded, medium 
light gray (N6). crypto-
ri5t.a111ne, medium strong, 

ESTONE. (ST. LOUIS 
FORMATION) 

1·2 in. chert nodules oommQn 

•• 

67,5-76.0 ft 
~lly weathered, medium 

•• ea, olive gray (SY 4/1), 
m--c grained, medrum stron~ 
rock, CLASTIC LIMESTON 
(ST. LOUIS FORMATION) 

70 

Shaley partings common, 
72 fossiliferous 

74 

76 76.0-BB.5 ft 

7B 

Sllghtly weaUiered, medium to 
lhlckty bedded, medium gray 
(NS) to light gray (N7), 
coarse grained, medium strong, 
CLASTIC LIMESTONE. 
(ST. LOUIS FORMATION) 

Stylolltic, shaley partings, 
ao sandy, more porous than above 

OEPTli SCALE, 1 :2 

" 9 
u 
l: • • • 0 

ORIWNG CON'TRACTOR: LAYNE·WESTERN 
CRILi.EA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS 6ha«rt 3 of 23 

COll.AFI ELEV: 483.8 BORING METHOD! NX Coro & water 
OR!L,UNG DATE; 1/27/95 • 2/13/85 
OAILl RIG: CME 75 

J.Jard Pt.-f'I.Qrw P·P~ 
F·F~ """'"' ............. -~ ""'"""""' 

.. _ ... _ ., ......... ~- ,..,.."""' 
Cl,.Q;iy Inti 
CH.cttomo 
H•Haillld 

OATIJM: MSL 
COORDINATES N: 1008842.0 
AZIMUTH: O 

~ :,: 

ffi,ll 
~ 

" z 

c 
< I 0 
~ 

E: 517211.S 
INCLINATION: .QQ 

z 
0 

~ 
F,F~b\ 1-hrllgl.ht VR-\1.ROlQ\ 

g 
GRF--OriWfll ~d •c w ~ t;I NOTES 

~~ • ~ z :l! 
ELEV 

DEPTH 
{FT) 

41tt70 
85.10 

> ~ • 0 ~~ ~~ z RQO z 8~ iffi -• • ODDO ~·. ,o,,,,.tN """"111111"" 

"'' ' ~ 

• llll~ 

' '"' 

LOGGED: J, MIU.ER 
CHECXSO; R. BOOTH 
DATE:: 3/9/95 

a 
Jiw ·~!. au • 
~ • • 

~ i'i WATER LEVELS ITV A "' 0 
~ • ~ 0 INSTRUMENTATION 

TY.PE AND 
~ 

• 
SURFACE g; g•• 

DESCRIPTION .,i~ 
~2 ~,!£! 

• J,l,R 

• J,C.R 
1127/95@ 17:15 
Quit drillfng for the day 
@65.1 fl 

J,P~SM 

J,LA·CL (2) 

J.I.R 

J,C.R 

J,l,R (2) 

J,C,R 

J,1,A 
J,C,R 

J,!,R (2) 

J.P~R 

J,ST,R 

J.P~SM·CL (2) 

J,C.R(2) 

J,PL.A·CL 

• J,C,R-CL 

• J,ST,R 

Golder Associates 



PAOJEC'J: i..AIOLAWJAt.FS 
PACJECT NO: Q43.2848 
LOCATION; BAlOOETON, MO 

KTfPE 

DESCRIPTION 

90 76.o-&8.5 ft 

82 

84 

.. 

SUghtty wealhered, medium to 
thickly bedded, medium gray 
(NS) to l!gh! gra! (N7). 
coan.e grained, medium strong. 
CI.ASTIC LIMESTONE. 
(ST. LOUIS FORMATION) 

BS.5"94.0ft. 
SlighUy weathered, thickly 
laminated to thinly bedded, 
medium gray (N5), line 
grained, extremely weak to 
very weak, SIL TY CLAYSTONE 
and SILTSTONE. (ST. LOUIS 

,o FORMATION) 
pyrite in claystone, cross­
bedded, flne $afldy i;iit:;tone 
lnterbeds 

380.80 
94 94.0-98.0 ft. 94.00 

.. 

Slightly weathered, th!cldv 
bedded, very light gray (NB), 
fine grained, medium strong, 
DOLOMffE (ST, LOUIS 
FORMATION) 

OEPTI1 SCALE: l :2 

" g 
Q 
r 
~ 

~ 
" 

Of11WNG CONTMCTOR: LAYNE·WESTEAN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·100-KS 
DATUM: MSL BORING METHOO: NX Core & waw 

OAlllJNG DATE:; 1{27/95•2113/05 
DRILL FIIG: CME 75 

COOROINATES N: t068842.0 
AZIMUTH: :J 

J.Joiil PL·~Jr ,,,.,,, 
""""'"'"' ...,,.. ""'"""-B·Bedaaric ST·~ 

F.F,:iia;i!«t 1-l,r~ 

> d; 0 
< 

ELEV WW z ~s ROO -~ DEPTH z !i ffi , uw 
iFTl < < f11.o QOOQ ............ N ... <ICICI .. 

5 119"" 

398.70 
85.10 

3113.40 

'°·"' 

!l:l.30 

- Fe-F• Chfde ............... C!.-Clayl"" 

"'·""""" CH-cHonle 

"'"""" H·-
Vfl.V, Rcug, GAF4,rm,.i Filild 

DISCONTI !TY TA 

!~!e Q 
TYP£:i'.ANO 
SURFACE 5 ~. 

0£SCRJPTION g i 

J,C,SM 

J,Pl.SM (2) 

• J,l,R-CL 
J,1,VR (2) 

• J,l,A 

• J,PL.A 

J.I.R 

• J,1.R·CL 
J,PL.SM 

J,l,R(3) 

J.I.R 

• J.I.R (3) 

J,l,R(2) 

J,ST,SM 

J,l,SM 

• J,l,R 

• J,l,R 

J.c.R 
J,ST,R (2) 

J,l,R 

J,Pl.R-CH 

~ z r 

~tj 
... 
" 1ii z 

=" w c 
<Z ~ ~ ... ""- m ~ 

c 

9 ... 
~ 

le 

Sh(!.ot 4 of 23 

cou.AR Et.EV: 483.e 
E; 517211.6 

INCUNATICJN; ·90 

NOTES 
WATER 1.EVEtS 

JNSmUMENTATION 

92.7-93,3 ft 
Core Loss 

LOGGE;:0: J, Miu.ER 
CHl;CKED: A. BOOTH 
DATE: .319/95 

Golder Associates 



PROJECT: LAfOU.W/RrFS 
PROJECT' NO: 943-2848 
LOCATION: BRIOOETON, MO 

TYPE 

DESCAJPT!ON 

96 94.0.98.0 ft 
Slightly weathered, thickly 
beaded, vety light gray (NS), 
fine grained, medium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Vuggy, highly aific:ified, 
bioturbated 

96 
96.0-116.4 It 

100 

102 

104 

100 

,oe 

110 

112 

Sllghtfy weathered, very 
thickly bedded, Ught brownish 
gray (5Y 6/1}, fine grained, 
medlum strong, DOLOMITE. 
(ST. LOUIS FORMATION) 

Laminae. wggy In places, clay 
lnfi!llng, some sUlclflcation 

101.0-103.0 ft. 
Vuggy 

104.5-106.4 fl 
Vuggy, some smclficatlon 
in veins, clay partings 

DEPTH SCAL.E: 1 :2 

Q 

9 
Q 

l: 
~ 
" 

DRIWNG CONl'RACTOA; 1.AVNE-WESTERN 
DRIW;R: CJ, MAHUAm 

RECORD OF DRILLHOLE PZ-100-KS ShMt 6 of 23 

COLl.AA ELEV: 483.B BORING MElHOO: NX Com & Wllltn 
OAIWNG CATI:: 1121/95 • 2/13195 
OFIILL RfG: CME 75 

'"""' PL·Ptet1M ··-,.,... c""""' ............ ....... IJ.U- ,........, 
8°Sodd'ng 61'.Stopped """""' , . ...._ l,kr&ga.Ut 1/R.V.~ 

• ~- 0 

2 
~ 

ruv w§ ,? ~ ,w ROD 
DEPTH 2 §. u~ 11..~m o ~ ,l;w lS ~ "' lF1) < a: <>Cao .......... ""' N.;'"0~2 ~ g 

9 tlll~ 

380.50 
103.30 

DATUM: MSL 
COORDINATES N: 1068842.0 
AZIMUTH: o 

e: s11211.e 
INCLINATION: ·90 

F•F•O:idol, 
" iS CL.0.,Wil z /;: 0 

CH,,_ ffi?;J 
< a 

" 1,l 0 .!! < H·H•*<I z ~ 

QAF-Or.lVJI Aloi:t "o w 
~ I ~ NOTES 

~~ ~ w - WATER LEVELS ITV ATA " ii: 

" ,l; Q INSTRUMENTATION 
TYPE ANO -.. • •• g SURF.ACE .. ... 

IJE.SCRJPTION .. ... 
:a ... U< 

J,l,R-CL 

J,C,S·Cl 

• J.P~R 

10 99~ 

1.0GGED: J. MILLER 
CHECKEC: R. 8001li 
DATE: 3/9195 

J,PL.A 

J.P~R 

• J,l,A 

Golder Associates 



PROJECT: LAIOi.AW/Rl·FS 
F'AOJ.E;CT NO: 943-2848 
LOCATION: BRIDGETON, MO 

112 

114 

116 

"" 

AOC PS 

DESCRIPTION 

98,0..116.4ft 
Sllghtiy weathered, very 
thickly bedded, fight brownish 
gray (5Y B/1), fine grained, 
medium strong, OOLOMlTE, 
(ST. LOUIS FORMATION) 

116.4-119.6 fl 
rresh. thickly bedded, medium 
light gray (N6), medJum 
cryst.all!ne. m$t'.lium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

119.6-120.7 ft. 119.60 

120 Fresh, thinly bedded, medium 
gray (NS), finely crystalline, 
medfum strong, AAGILLACEOUS 
LIMESTONE. (ST. LOUIS 363 10 

:~~'X'!~N1nlcite infi!lin 120:7 

'"" 

120.7·123.7 ~ 
Fresh, thickly bedded, medium 
light gray (N6), f·m crystalllne, 
medium :strong, DOLOMITE. 
(ST. LOUIS FORMATION) 

123.7~147.S ~ 
124 Fresh, thickly bedded, light 

olive gray (5Y6/1). fine 
crystalline, medium strong. 
DOLOMITE, (ST. LOUIS 
FORMATION) 

,,. 

12' 

Sty!ofitic 

126.9 ft 
1 in. clay seam, fractures at 
-124.5 and 127.6 ft 

CEP'TH SCALE; 1 :2 

~ 
~ .. 
~ 

ORJUJNG CONTRACTOA: lAYNE·WESTEflN 
OftlLISI; tl. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS SMIM IJ of 23 

Srn=l!NrJ METHOD: NX Core & water 
OA!WNG DATE: 1/27195 • :.?/13195 
DRILL RiG: CM!; 7$ 

J.J""1 '""""" ~-F·f&it .,.""""' ·--...._ U·- ··-e-a~ ST•Slopp9d ........ 
P·Flllallon ··- Vfl,V. Aolqt 

F,...F• 0100i1 
CL.¢11rylnfll CH..,_, 
H·Hllar.d 

DATUM: MSL 
C:OOROJNATES N: t06Sl342,0 
AZfMI.ITH: 0 

~ z I 

ffi1,1 :. 1,1 iii GRF-Gr.r,;a! Fllltd "o c 

" ~ 
~ i ... z 

coli.AR El.EV: c.e 
E: 1517:21 t.8 

INCLINATION: .e() 

z 
0 

" i NOTES 

~ ~~ > OISCONTINUfrY OA A ... 6 "' WATER LEVELS 
W>- ~ 

~1 .. ~ 0 fNSTRUMcNTATION ,,.,,, 
OEPlH 

(F1) 

370.40 
113.40 

380,31) 
123.SO 

g ~~ AOO 
" 8ftl l~o ~ 

" " 0000 ..,. .......... ..,.1-va.-, 

10 &9% 

LOOGEO: J. MILLEA 
CHECKED: A.BOOTH 
DA TE: 319195 

i~111 TYPE ANO 
58~ g SURFACE 

• • DESCRIPTION ". 

J,l,VA 

J,PL.R·CL 

J,l,R 

J,J,R 

O J,l,R 

J,C,R 

J,l,R 

2 
fg c:: ~£ ~~. ~ 

~ ~! ~ 
oaalt . . ••• --··-~£ i!£! 

m ,-

1/28/95@ 17:32 
Finish drilling for the 
day at 123.S ft.. we blct.1 
out hole and measure 
water level at 12.n ~ 
below ground surface 

Golder Associates 



PAOJECT: LAlOlAWJRt.FS 
PAOJECT NO: 943-2848 
LOCATION: BAIOGETON, MO 

DESCRIPTION 

128 123.7·147.5 ft. 

""' 

132 

134 

, .. 

138 

'"' 

142 

144 

Fresh. thickly bedded, light 
olive gtay- (5Y 6/1), fine 
crystalllne, medium strong. 
DOLOMITE, (ST. LOUIS 
FORMATION) 
StyloUtic 

DEPTH SCALE: 1 ::2 

~ 

9 
0 
~ • < • ~ 

DRfWNG CONTAAOTOR: LAYNE·WESTEAN 
ORlll.ER: 0. MAHURIN 

RECORD OF DRIU.HOLE PZ-100-KS Sheet 7 Cf 23 

cou.M Et.EV: 4&:1,8 80RfNG METHOD: NX Ca1'1!1 & water 
ORIWNG DATE: 1/21195 • 2113/95 
DRILL AIG; CME 75 

"""" PC!'!""' 

, __ 
F,Fd C-Cu,,,d ·-~""N U·Uf1<Ulllng SM-8moolh ··- Si-steppcid 

~ F-faiiflerl HIT~ 

F .. F• Olddo 
CL-0.,""' 

"""""""" H-H•lllld 

DATUM: MSL 
COOAOfNATESN: 106'!842.0 
AZIMUTH! 0 

~ z ,: 
:, 

Ill z 
GRF.arav.l Fhd w 

"' 
c 

c 
< = g ! 
~ IJI z 

e: s,12.,1.s 
INCUNA110N: ·00 

gj 
~ 

i NOTES ~ ! i .; WATER t..EVet.s 
~ ;. DISCO NUJTYDATA :;; 5 0 "' .; INSTRUMENTATION d .. 0 ELEV ww 

fi !I % •> i~- ~ 
% 8§ """ TYPE ANO •8. gg! !fl DEPTH ~ ~ffi 68~ Ii SURFACE ~· -.i ~~. • • ~ 

{FT) • • ••• DESCRIPTION ~ ~ !~ !el~&'! ·-... oo:ioo g 3 ~2 ... '""'l:l"l'N N'l'Gap- • «a 

J,l,R·Cl.CH 

J,C,SM 

12 100 

' 
J,ST,R 

35f.60 
13220 

• J,PLR-Cl 

J,l,R 

J,PLS-CL 
Note: rock breaks along 
stytolitas and clay 
partings 

'3 "" ... 

J,PLS 

341.50 
142.20 

"" 14 
~ 

LOGGED: J.MIU£R 
Golder Associates CHECKED: R. BOOTH 

DATE: J/9195 

I 
I 
I 

-1 

l 
j 

j 

J 

J 
I 

l 
i 

' ' ' 
_j 
! 

, 
' 

J 
j 

j 
j 
• 

l 
~ 



PROJEC'f: LAIOI.AW/FU-FS 
PF!OJECT NO: 943-2848 
LOCATION: BFUOGETON, MO 

K1Y 

DESCRIPTION 

144 
123,7·147.Stt 

146 

Fresh, thiokJy bedded. light 
oUve gray (SY 6/1), fine 
crystalline, medium strong, 
DOLOMITE. {ST. LOUIS 
FORMATION) 

338.30 
147.5--159.5 fl 147.SO 
Fresh, lhlckly bedded, pale 

148 yellowish brown (10VR 612}, 
m-c crvstaillne, strong, 
LIMESTONE, (ST, LOUIS 
FORMATION) 
147.5 ft 
1 in. clay partl'ngs 

'"' 

152 

Stylolitic 

104 

156 Bret:ciated, gfauconltic, clay 
and silt sized infilling 

158 

159.S.165.5ft 3243 
Fresh, lhickly be<tded, 1s9'ao 
greenl!rh 9n:lY (5GY 6/1), · 
coilU'S&lv Crystalline, medium 150 strong, "OOLOMITE. (ST. LOUIS 
FORMATIO 

OEPTHSCALE: 1:2 
ORIWNG CONTRACTOR: LAYNE·WESTERN 
OAJLLER: 0. MAHURIN 

~ 

9 
Q 
,: 
~ 

~ • 

RECORD OF DRILLHOLE PZ·100.KS Sheet e ot 23 

COUAA 8.£V: 483,fl BORING METHOD: NX Cora & water 
ORIWNG DATE; 1127/95 • 2./13195 
DAILL RIG: CME 75 

J.JMI Pl,,,.,.. ......... 
F·FIUI <>CUWd ·-....... u.- ··-......... ST·~ .. ._, 

F.,Fe Ozldll 
CL·Ctaylotil 

C"'°""'' H,HNftKI 

OATIJM: MS!.. 
COORDINATES N: t068842.0 
AZIMUTH: 0 

" ;,; ,: 

ffi?;j \;; 
z t,j ~ ~ 

E: 517'211.B 
INCLINATION: .go 

ii 
~ " F-Fc&lian Mmig!Jw """·"""" GAF-Ori.YO! Filtid "c w c ... NOTES ""z "' ;,; z ~ 

EL.."V 

OEPlH 
IF1) 

lil~ ~ • 0 
ll'~ ~ ll ROO 
8M u., 

~~ • 0000:, N:-ll>~e .. ..,. ....... 

14 
1
~ 

15 
1:t° 

LOGGED: J, MILl.EA 
CHECKED: R, BOOTH 
DATE: 319/95 

"' iW 
~~! g 
~ g 

NU DATA 

lYPEMD 
SURFACE 

DESCRIPTION 

J,C,R·CL 

J,C,SM-CL 

J,l,R 

J,I.R 

J,l,R 

J,l,A 

J,l,VR 

• J,I.R·CL 

J,(R 

J.P~R 

J,l,A 

w ;- l;; 5 a: 
~ ;,; 0 

~ ... 
ifo ii:: c,c:,g "' <g ,..._ ~a: ~ eo:il: ... 
ffi ~} ~ £rf28! 

ne ... 
!Ji.2 :: l2 ! 

Golder Associates 

WATER I.EVELS 
INSTRUMENTATION 

148.1-149.0~ 
1 In. clay filled 
vertical fmeture 

1125>/95 @ 16:06 
Drillers quit dl'fllfng 
for the day, they blew 
out the hole, measured 
water level @ 80.4 ft 
below ground surface, 
drilled to 152.2 ft., 

1130195 @ 9:3" 
Measured water level in 
holo@4B.3~ 
1/30l95 @ 9:51 
Begin Run 15 



PROJECT: LAlct.AWJAf·FS 
PROJECT NO: 9-C3-ZB48 
LOCATION: SAICGEfON, MO 

""' 

... 

... 

l(lYPE 

OE:SCAIFTION 

"159,5-165.5 ft. 
Fresh, thickly bedded, 
g,....nl,h gray (5GY 6/1), 
coarsely cayMa.iline, tnedium 
-ng, OOLOMITE, (ST. LOUIS 
FORMATION) 

Some dark gray organic laminae 

-~--------- 31-B.30 
165,5-173.0 ft. 165.50 
Fresh, thickly bedded, paJe 

1sa yellov..ish brown (lOYR 612), 
1-m grained, -ng. 
UMESTONE, (SALEM 
FORMATION) 

167.3-169.6 ~ 
Brecciated, glauconile and gray 
clay 1nffiUng, silolitic, 

168 
some calcite fil ed v!attm; 

170 

173.0-181.2 ft. 
Fresh, ttunly bedded, pale 
~!lowish brown (10VA 6/2), 
fine grained, medium strong, 
ARGILLACEOUS LIMESTONE, 

,r4 (SALEM FORMATION) 

"' 
oel"TH SCALE: 12 

" g 

~ .. 
~ 
" 

OAIWNG CCNTRACTOA: LA"l'NE·WES'TERN 
ORIUEA: O. MAHURIN 

RECORD OF DRIUHOLE PZ-100-KS 
DATUM: MSL BOAtNG METHOD: NX Corn & water 

OAIWNG CATE; 1fZ7/9'!i • 2/13/SS 
CRILL RIG: CME 75 

COORDINATES N: 1058842.0 
AZfMUTH: O 

"""" PL,Pbnat p.p~ F ... F•O»de 
F•FaA CCuwd .........,.., ct._ ... ..... U·- ··- CH.,_ .. ....,. Si...S~ 

.. _ 
H·H•olltd 

F,Fotam f.lrreoJ,w' \tll,.',I', Rol.111'1 GRF"'3t'lMl!Filltd 

~ I~ OISCONTINUllYDATA 
EU,V g w~ 

~o RQO !§s a 1YPEANO 
OEPTH % "~ O ffi SURFACE ~ 6 ~ Ill l"l ~ ~ I a. 0 OESC~iPTION C,gc,O g 3 ''"""'"' N'1'0111-

~ r .. 
ffii:; " ~ z 

'"" 
w ;:;;;; :,; ;;!; 

3: " 

J,l,VA 

321.50 
162.JO 

J,C,R 

16 
12_0 

• J,C,A 

311.50 
172.:lO 

c 
cl 
~ .. 
1l 
'-

Sheet e of 2a 

CC1UAR 8.EV: 483.8 
E: 517211,ll 

INCUNA'TlON: ·90 

NOTl;S 
WATER L!:VELS 

!NSTRUMENTAilON 

@165.5~ 
Inferred contact between 
ST. LOUIS FORMATION 
and SALEM FORMATION 

LOOGEO: J, Mill.EA 
CHECKED: A. BOOTH 
DA TE: 319195 

Golder Associates 



PROJECT: lAID!.AW/fli,FS 
PROJECT NO: 943·2848 
LOCATION: BRIDGETON, MO 

176 

176 

180 

DESCRIPTION 

173.0-181.2ft. 
FreGh, thin1y bedded, pa!e 
yellowish brown (10YA 6/2), 
fine grained, medium $lt'Ong, 
ARGlllACEOUS LIMESTONE. 
(SALEM FORMATION) 

181.~·183.0 ft 
Thickly bedded, pale yellowiah 
brown (10YR 612), coarne 

102 gralnsd. strong, (SALEM 
FORMATION) 

183.0.190.5 ft. 
Fresh, thinly laminated, pale 
yellowish brown {10YR 6/2), 
fine graiMed, medfum 

184 strong, AAGIUACEOUS LIME· 
STONE (SALEM FORMATION) 

, .. 

166 

100 

192 

165,9--186.7ft. 
Clay rit::h horizons, becoming 
,Ulier 
186.7ft. 
Chert nodules, stylolitic 

190.S..205.5 ft 
Fresh, th!-ckly bedded, pale 
yellowish brown (10YR 6/2), 
medfum grained, strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

DEPTH SCAl.E~ 1:2 

g 
~ 

g 

" ~ cf 
"' 

OOIWNG CONTRACTOR: LA.YNE:·WESTERN 
ORIU.EA: 0. MAHURIN 

RECORD OF ORILLHOLE PZ-100-KS 
DATUM: MSt 

Shoe! 10 of 23 

COLlAFl aev: 483.a BORING METHOD: NX Core & wBMt 
ORIWNG DATE: 1/27/BS • 2/13195 
CRILL~: CME 75 

COORDINATES N: 1Qaea42.0 e: s11211.a 
INCUNA'l'ION: ·00 AZIMUTH: o 

"'"" """"" .......... F .. F•OX!dl ..... C.OUV,d ·-- ct,o,y""' ...... U·- SI.I.Sffloolh <:!<·"'*"'" 
B·Btddng ST·Sltpp&d 

.. _ 
tf.Ha.\llQd 

F,Fola:lon Mrr•gl.W IIR-V,~ GRF.atavol F'lod 

wffi 
0 ISCONTINUJTY TA 

g !8 ELEV •! !,w 
z 8~ 

noo u~ a8!: TYPE AND 
OEPTH , ~ ffi SURFACE 

"" • • ~~o OESCRfPTION 2$li~ • 0 
N ..... .., ... •• 

• J,l,R·CL 

J.l.R 

295,.:10 
188.50 

J.PI.S 

292-80 
191.00 

20 1:, 
J.I.VR 

t.OGGED: J, MILLER 
CHECKED: R. BOOlri 
DATE: 319195 

"' " 
:,: 

ffil,l 
.. 
"' ill 
~ "o 0 

~~ " " 3 

~ ! 
\', Iii 
fr 0 

" . 
g! gg~ 

oo~ 
~Hi!~£ a! 

z 
0 

i 
~ 
.. 

NOte:s 
WATER LEVELS 

INSTAlJMEITTATION 

11a119s @a:oo 
Measure water level In 
hole at 38.0Sft.@ 8:10 
re:.ume coring on Run 20 

Golder Associates 



PROJECT: LAICLAW/Rl,,FS 
PROJECT NO: 943-2848 
LOCATION: BAlOGETON, MO 

ROCKlY 

CeSCAlPTION 

192 190.5,205.5 ft 

, ... 

, .. 

, .. 

Fresh, thickly bedded, pale 
yellowfsh brown (10YR 8/2}, 
medium grained, ....,.g, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

Sllty, fine sand, fossil 
fragments, organk: laminae, 
some clayey ram1nae, cherty, 
biolUrbated 

202 202.0ft. 

21)4 

Silicified horizons 

205.5-210.0 ft. 
Frffflh, thinty bedded, pale 
ye!lowist, brown {10YA 6/2), 
fine grained, medfum wcmg, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 

206.0-206.3 ~ 
011\y fnterbed 

Silty, cherty, some cray 
hon'ZQm-, a1tlcified, coarse 
gralned interbeds 

OEFTH SCALE', 1:2 

"' g 
Q 
r 

i 
"' 

ORIWNG CONTRACTOR: LAYNE-WESTERN 
OAILLEA: D, MAHURIN 

RECORD OF DRILLHOLE PZ·100-KS ..... 
11 "' "" BORING METI100; NX Core & warer 

CAIWNG CATE: t/27/B5 • 2/13/9$ 
DR!LLFIIG: CME75 

........ ,.,, ... ...... 
B·BWdflg 
F-FWlkirl 

El.EV !l 
z 01:Flli a 

""' 
~ 

278,70 
205.10 

PL·P!;rr• ··-C-CUV,d ............ 
U·- .......... 
ST-~ """""' """"" Vft.Y, Rough 

~ 18 "' WW ~§ 'ili!m ROD u~ 8. ,! ffi i'58?l: 
~ 

c,CICIO ~:-v~~ .. u,,o-.,,,, " . 

LOOGED: J, MIJ..1$ 
CHECKED: R. SOOTH 
DA TE: 319185 

DATUM: MSL 
COOROINATES N: 
A21MUTH: 

Fe-F'•amt 
Ct.-c,,y""' c....,_ 
H•HwlNd 
GRF-~~ 

NTINUITY TA 

!YPEAHO 
SURJ:ACE 

DESCRIPTION 

J,l,S 

J,l,R-Cl 

J,l,R (2) 

J.l,R 
J,l,R-CL 

0 

"' z 
ffi~ 
<o 
~~ 
~ 

100l!ll42.0 

;!, 

"' ~ ili 
~ 3, ~ 
m 

0 

1l ~ ! ~ 

~ 

;!; ~ 12 .. 

COLLAR 8..EV: 483.B 
E: s112n.a 

INCUNATICN: ·00 

z 
0 
!,i 

"' 0 
~ 

w 

NOTes 
WATER 1.EVEt..S 

1NSTRUMENTATION 

1/311!)5@ 17:15 
Ftnish earing @ 
205. 1 It.. driller tried 
1{.l day to get past the 
chert a1 this depth and 
failed 

Golder Associates 



PROJECT: LNOLAW/Flt·~S 
PROJECT NO: 943-2848 
LOCAllON: BRIDGETON, MO 

212 

214 

... 

... 

ROCK TYPE 

205.5-210.0 ft 
Fresh. thinly bedded, pale 
yellowish brown (10YR 612), 
fi'ne grained, medium strong, 
ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 

220.7·222.5 ft. 220.70 
Fresh, lhiekfy bedded, light 
olive gray (5Y 6/1}, medium 
gr<Uned, medJum strong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
she-ll debris In rower .5 ft., 
coarser downward, organic 
laminae 26 L30 

222.5-23:l,8 ft ""''° 
Fresh, thickly bedded, light 
cliv& stay {SY 611), fine 
grained. medium strong, 
AAGILLACEOUS DOLOMITE. 
(SALEM FORMATION) 

DEPTH SCALE: 1:2 

§ 
~ 
~ 
"' 

ORIWNG CONTRACTOR: lAYNE·WESTEAN 
DRILL.ER; O. MAHURIN 

RECORD OF DRILUiOLE PZ-100-KS Shctttt 12 of 23 

COLLAR El.EV: 483,6 BORING METI-100: NX Cera ii, vn.tft 
OfllWNG DATE: 1127195 • 2/1:,/95 
CRILL RIG: CME 75 

J.Jl)ffl PL·Plaw .......... 
F·Fd C-Cuvod ·-.. ,,_ U•UntUatrlg SM·fin'loofl 
B·Bldan(i ST·S11pped """"""' F,Fdnon l·lm1g,Jw VR·V.Rcug! 

F•F•Olddtl 
C1...-a.y1n11 

"""°""" """"""' 

DATUM: ~SL 
COOROINA"."ES N: 1068842.0 
AZJMlffi1· 0 

~ 
g ::: 

I; 1.l 2 
GRF-Grr.ofll Bed ~~ 

"2 ll! 0 

0 

9 ~ .s 
~ 

1!i 

E: 5t121t.6 
INCUNA1lON: ·SO 

2 

~ NOTES 
w g ~ ~- ~ WATERL..EVE:ts 

~ ~ OISCONTINUrJY ATA m 0 ii: 
~ INSTRUMENTATION EUN 

DEPTH 
tF11 

26:3.70 
Z::0.10 

0 ~g w~ z 
BM ROD i'i· z 

~ ~::; ~ 
a; g~~g ••o 

N_,.<011>"' 

23 91% 

LOOGE~ J. MILLEA 
CHECt<E-0: R. BOOTH 
DA TE: 319195 

• 0 
i~tl) ,..,,,.AND ~ 

g~gi~ 
m 

~8~ g SUFV'ACE ,: !!! 
DE5CRIPTION D O ~It!~~ •• 

Core Loss 

J,PL.SM 

Golder Associates 



PROJECT: t.AQ..AWJRl.,FS 
PROJECT NO: &,G,26411 
LOCATION: BROGEToN, MO 

224 

ee 

222.$-233.Sll. 
Fresh, thlctcfy' bedded, light 
orwe gray {5Y 6/1), fine 
grained, medium strong, 
ARGIUACEOUS OOLOMITE, 
(SALEM FORMATION) 
Chert nodules oommon, 
biotutbated.. organic laminae, 
some texture Laminae 

233.7 ft 
Organic clay lense 

233.8-241.4 ft. 233,SCI 
Fresh,!t,icldy bedded, light 
gray {rt, 1, coarse grained, 
medium strong. SIOCLASTIC 
LIMESTONE. (SALEM 
FORMATION) 

Stylofitic, $.iUldy, dark 9ri\y 
laminae 

239.e tt 
240 Medium sand, 1 cm. thick layer 

DEPTH SCALE: 1 2 

9 
-~ .. 
~ 

DRIUJNG CONrnACTOR: LAYNE-WESTI:RN 
DRILLER: 0. MAHUFUN 

RECORD OF ORILLHOLE PZ·1DO·KS Sheet 13 of 23 

BORfNO MITTHCO; NX Core & wale; 
DRIWNG OA'TE: 1127/95·2113/95 
DAILL RIG: CME 75 

J.Jonf PL·Alniil' ......... 
F·FM """"'"' ............ .. ..,.w U-0- ·-0·6tdmig ST·SIIP$ttd 

.. _ 
.,.,,,._ Mtr.g,.Jar VR-V. AWctt 

~ g •6 EU!V w~ fl~ 'jw,. 
li ~ 

AQO 
DEPTH "w ~!a!~ e.~~ 1:1 

" gO • iFlJ " 00011:1 c • "' ......... " . 

24 'f 

253.50 
ZJ0.30 

25 t~O 

DATUM: MSL COUAA £LEV: 483.a 
COOROtNATES N: 106884.2.0 E: !51'1211,fl 

tNCUNAllON.; -00 Ai!MUTH: o 

F ... r:. Olid1 
(!} z ct.ar,1n11 l, iE c 0 

CH..,_ ffi,;j " ~ 9 l ~ H·Hlifflf ili GAi:-Gnv.11 Flkld /:o 
~ ~ 

Noras ;i. i!i ;:; 
fie WATER LEVELS N1l UITYO TA m .. ;:; 0 INSTRI.Jf.AENTATION 

" ~ 
TfPE'"° ifg Ii! ~- ~ggl m SURFACE' a: g <" • 

CEscRIPTION § bi! ~ 
_"..,_ 

li!f2~1(i! 
J,l,SM 

J,C,SM 

J,PL.SM 

• J,l,A-CL 

247.60 
236.ZQ 

237.60 

26 ,~ 

27 7:i~ 

LOGGED: J. MILLEA 
CHECKED: R. BOOfH 
CATE: 319/95 

J,PL.R 

J,PL.R 

J,PL.R 

J,PL.S 

2/1/ll5 
End drilling@ 16:30, 
2/6/95 @ a,2e 
Measure water level at 
80.8 ft. below ground 
"',face 
2/6/95 @ 9,60 
Begin coring Run 26 

Golder Associates 



PAoJECr: I.AICU.W/Rl·F9 
PROJECT NO: 943-a84£1 
LOCATION: SRrOOITT'ON, MO 

240 

242 

244 

246 

248 

250 

'" 

'54 

256 

ROCKlY 

DESCRIPTION 

233.8-241.4 ft 
Fresh, thlckty bedded, light 
gray (N7}, """""'p.ra!ned, 
medium strong, B Oct.ASTie 
LIMESTONE. (SALEM 
FORMATION) 

241.4·245.6 ft 
Fresh, thickly bedded, light 
gray (Ni) to dark gray (N.3), 
coarse grained, medium strong, 
ARENACEOUS LIMESTONE 
(SALEM FORMATION) 

242.B It. 
Silty Hnd. fossiliferous, 
1 In. thick clayey h<:1rimn 

'3a20 
245.5-249.8 ft -- -- 245.60 
Fresh, thlc~ bedded, olive 
gray (5Y 4/1 , fine trained, 
medium strong, S TSTONE. 
(WARSAW FORMATION) 

---------~-234JX) 249.8-254.5 ft 24&.80 
Fresh, th!ckty bedded, olive 
gray (SY 4/1J, fine grained, 
medium strong, CLAYSTONE, 
(WARSAW FORMATION) 
Grades to siltstone near 
base 

254.5-256.4 ft 254.50 
Fresh, thickly bedded, medium 
dark gray (N4), coame 
grained, medium strong, 
FOSSlllFEAOUS LIMESTONE, 
(WARSAW FORMATION) 

DEPTH SCALE: t :a 
ORILlJNG CONTr!ACTOR; LAYNE-WESTERN 
ORllLER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ·100·KS 
OORING METHOD: NX Cc«'J &. water 
ORIUJNG CATI?, 1127195 ·2113/95 
CAIL!. RIG; CME 75 

27 , .. 

239.20 
244,60 

231.:20 
252,60 

OATUM: MSL 
COORDINATES N: 1068842,0 
AZIMUTH; O 

T\'f'EANO 
SURFACE 

DSSCf!IFTION 

• J,I.R 

J,l,R 

Cora Loss 

ShftM 14 ot ~ 

COLLAR ELEY: 483.s 
Ea; 517211.S 

INCLINATION: .go 

NOTEs 
WATER LEVELS 

INSTF!UMENTATION 

Core 10$$ occurred due to 
barreJ falf[ng down hole 

Aun 28 recovery poor, 
bet;ause core barrel 
fell In hole and 
core was lost after 
Run 27. Run 28 cote is 
broken up due- to damage 
during its retrieval. 
Contacts @245.6 and 
249.8 ft. are approximate 
becau$e of core loss 

LOGGEO: J. MILI.SR 
CHECKED: R BOOTH 
CATE: J/9/95 

Golder Associates 



PROJECT: LAIDLAWJRi-FS 
PROJECT NO: 943,2848 
LCX:;ATION: BRIDGETON, MO 

AOCKTYP 

DESCRIPTION 

258.4-261.3 ~ 256.40 
Fresh, thickly bedded, olive 
black (SY 6/1), fine grait1ed 
medium strnng, SILTSTONE'. 
1/'JAASAW FORMATION) 

Black orQanlc lamlnae. 
slighUy pitted, dolomitic 

2s1.3-2a4.a ~ 2e1.:io 
Fresh, thlckly bedded, olive 
gray {SY 4/1), medium 

m crystaltine, medium strong, 
DOLOMITE. (WARSAW 
FORMATION) 

284 

, .. 

... 

270 

219. 
264.fl.-276.7 ft 264.SO 
Fresh, thickly bedded, dark 
gray (N3), microcrystalllne, 
medfum strong, LIMESTONE, 
1/'JARSAW FORMATION) 

Packstone, fossiliferQtJS 

OEPTH SCALE: t :2 

" 9 
~ .. 
;; 
" 

Ofl!WNG CONTRACTOR: LAYNE-WESTERN 
ORfU.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS Sheet 15 of 23 

COi.LAA El.EV: 483.a BORING METHOD: NX eo,e & water 
ORIWNG CATE: 1/27/95 • :i!J13195 
DRILL AIG: CME 75 

'""" .... ....., .......... 
F•Fzut ~ K-...... U·UntUmiog . ........ - ST·- """"' ,.,_ ,_ 

'ffl.Y,Jb)gh 

,..,,,.,_ 
CL-'"" CH"""" 
H·H•altd 

DATUM: MSl. 
COORDINATES N'. 1068842.0 
AZIMUTH: O 

" • :c 
ffil;l 

.. 
~ I GRF,Ora\tt:I Fled l,o 
"' 

~ = 9 §, .. 

E: !117211.e 
INCLINATION: -90 

~ 
;!: 

NOlES 

~ ;; ~ .. WATER LEVELS 
~ OISCONTINUITY ATA w "' ~g .. • INSTRUMENTATION 

ELEV 

OEPlll 
(Fl) 

0 z ~~ z SOD u~ 
~ 8~ i,ffi ~ ~ ~~a 0000 

......... N N<o'a<::i.-

30 
1
~ 

31 !~ 

LOGGED: J. MIU.ER 
CtlECKED: A.. BOOTH 
DA TE: 3/9/S5 

jw TYPEAN:D a8! a: SURFACE 
OESCfltflTION g g 

Minor Core Loss 

J,1,SM 

J,Pl.VR 

g~§ a! .. 
112 it~! 

0 

m .. 

216/S5@ 16:S<l 
Quit for the day 
2/T/95@6:30 
Start coring Run 30 

Golder Associates 



PAOJECT: LAIDLAW!AJ.FS 
PROJECT NO: 9G-2848 
LCCA.TION; BFUOGETON, MO 

274 

276 

276 

260 

26' 

p 

DESCRIPTION 

264.8-276.7 ft. 
Fmh. lhlcl<lv bedded, darl<, 
gray (N3), mJcrocrvstalline, 
medium strong, LIMESTONE, 
rt'{ARSAW FORMATION) 

201.10 
276.7·278.5 ft 278.70 
Fr6$h, medium bedded, light 
olive gr:ay (5Y 6/1), fine 
gralned, medium strong, 
ARENACEOUS OOLOMrTE 
rt'{ARSAW FORMATION) 

278.5-287.2 ~ 276.50 
Fre:sh, thickly bedded, tnedium 
light gray (Nfl), ooarse!y 
crystalline, medium strong, 
FOSSILIFEROUS UMESTONE, 
rNAASAW FORMATION) 

287.2•301.0 ~ 
Fresh, thic-ldy l::iedded, olive 
black (5Y2/1), coarse 
cry.!i-ta!Une, medium ~trong, 
LIMESTONE, rt'{AASAW 
FORMATIO 

DSPTH SCALE: 1 :2 

8 
~ 

0 

j: 
~ 
Cl 

DRILLING CONTAACTOA.: LA YNE·WESTEAN 
DRILLER: 0. MAHUFl!N 

RECORD OF DRILLHOLE PZ·100·KS 
BORING METHOD: NX C<lt& & '#BUlr 
ORIU.ING DATE: 1127/95 • 2/13195 
OAIU. FIIG: CME 75 

J,Jc.,t PL·~ P·Pobhld ,., ... e-c.,,,d ............. ,...,., U·- SM-&noollt 
IJ.Btckfng sr-sttPPU! 

.. _ 
F-FOialktn """"" VR,V. RDud1 

Fa-F•OD:te 
CL.Qaytl'llll 
CH.,,..,., 
H·H•iffd 

DATUM: MEI. 
COOAO!NA1ES N; 1068842.0 
AZJMUTI-1: 0 

Cl z § ffi~ z ~ GRF-Gta\1111 Roa ~~ w 

"' 

c 
< 
0 
~ 

Ii ll :li- ~ 

~ OISCONTINU OATA " I< • ii 3: 

'""' g WW 
Jwm Q 

8~ ROD ~" TYPE /\NO &:g a:: z ~m ~8!1 • ~! OEPlH a SIJAl'ACE - .. 
~~" a: ,:,..,c, • • """ 

e • 
" ~ 
ll 

Sheet 16 of 23 

COl.LAA ELEV: 483.8 
E: !517211.6 

INCUNA.TION: --90 

~ 
< 

I NOTES 
WAt'EA I.E\IELS 

0 INSTRUMENTATION 

.g Iii 
~~ IFTl ••• DESCRIPTION 0 •• ! cooo g • ~ii! i! lf ¢ ""'"'"' ... ..... ...... ... • .. 

203.90 
271:1.90 

LOGGED: J. Mil.LEA 
CHECKED: Fl SOOTH 
DATE: 319195 

• J,l,VR 

Golder Associates 
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PROJECT: t.AIDlAW/Al·FS 
PROJECT No: 943-2848 
LOCATION: BflOOETON, MO 

292 

296 

KTY 

DESCRIPTION 

267.2·301.0 It 
Ftesh, thicldy bedded, olive 
black (5Y 2/1}, coarse 
c,ystaJline, medium strong, 
LIMESTONE. r;NARSAW 
FORMATION) 

Stylolilic common, 
fosslflfarous 

295.4-295.7 ~ 
Vuggy porosity 

301,Q..304.3~ 301.00 
Fresh, thickly bedded, ariva 
black (SY 2/1), medium 
grained, medium strong, 
OOLOMrTE. ~ARSAW 
FORMATION} 
ArgUlaceous, vuggy 
301.0.304,3 ft. 
Vuggy porosity 

DEPTH SCALE; 1:2 

"' 9 
~ .. 
if: 
" 

CAIU.!NG CON1RACTOA: LAYNE·WESTEFiN 
CA!L.LER: O. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS 
BORING METHOD: NX Col'ill &. W11btr DATUM: MSL 
DRILLING DATE: 1/27195 • 2/13195 COOADtNATES N; 
DRILLAlG: CME75 AZIMUTH; 0 

J,Ji:rr! .... ,,,.,.. ·- ,,._,,, °""' 
" ,,., ... """""' ·- CL..a,.yln!W ?; -~ u-u- SM ........ CH.,.._ llij;j .. _ 

ST,-

,._ 
H'ffHhtd 

F•Fobllon Mnegi.Jat vi:J.V.Aougt GAF-clraY~ Fiod ~i 
~ ... DfSCONTINUITY DATA i-

ti <O ELEV 

"' w~ ;? It 
§ jljo MO ~· OE!'ili 
• OW .w 

(f'J) • N.:<Da.m~ OOOCI 
Ol'<D'f"fll 

11:13.90 
280.00 

33 "" ~ 

299.:lo 

"• ··~ 4.0 0 
50 "" 
0 0 " . 

• 

• 

l'YPEAAO 
SURFACE 

OESC~ll'TIOl'f 

J, PL, VA-Calcite 
m!neraflzation 

J,l,VR·Calcllb 
mineraltiation 

J,PL. VH-Caiclte 
mineralization 

J,l,R 

J,l,R 
J,l,R 

0 
i:g ff: ~! §-' ?;B: 

~ w> 

. I ' 

ShMI 17 ol 23 

COi.LAA ELEV: ...... 
1068842.0 E: 517211.8 

~ z ~ w 

"' .. ... 
m 

;; 

INCUNA.TION: ..., 
0 

~ ~ 
~ l!. ... 

1il ~ 0 .. ?; 

o~gg; .., ........ _ 
~~c1:£! 

z 
0 
i= 

~ 
w 
a! 
0 

m 

NOTES 
WATERLEVeLS 

!NSTFIUMENTATION 

Possible water producer 

2/7/95@ 15:07 
start Run 33 

2[l}95@ 16:30 
Quit drilling @ 299 . .3 ft 
alter Run 33 
2/8/95 @ 9:10 
Start coring Aun 34, 
measured water level @ 
16.8 ft below ground 
surface 

LOGGED; J. MIIJ.EA 
Cl1ECKEO: A. SOOTH 
CATE: 3/9195 

Golder Associates 
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PROJECT; LAJOLAWfRI.Fs 
PROJECT NO; 943-2B4B 
LOCATION: BAIOOETON, MO 

KT< E 

DESCRIPTION 

179. 
304.3-306. 1 ~ 304.30 
Fresh, thickty bedded, medium 
da~ (N4), caanmly 
c line-, medium stron , 
LI ESTONE, 01/ARSAW elME· 
STONE) 

306 17770 

'" 

316 

,,. 

306.1 ·313.0 ft. :.;oe.10 
Fre:.h, thinty bedded, grayish 
black {N~), fine grained, 
weak, CLAVEY SILTSTONE, 
01/ARSAW FORMATION) 
Pyrite crystals, calcite 
mineralization 

170SO 
313.Q.316,5 ft 313.00 
Fresh, thickly bedded, dark 
greenish gray (5GY 4/1J, 
medium crystalline, medium 
strong, A~ENACEOUS 
DOLOMITE, 01/ARSAW 
FORMATION), glauconitic, 
stylolftfc. wggy, silty 
shafe interbeds 

167.30 
316,5-341.0ft. 316,50 
Fresh, thinly bedded, ollve 
black (5Y2/1), fine grained, 
weak, CLAYEY SILTSTONE, 
f/lARSAW FORMATION) 

DEPTH SCALE: 1:2 

"' 0 
~ 

ll 
;,: 
ii, 
¢ 

"' 

OArlUNG CONTRACTOR: LA YNE-WESTS'IN 
DAILL.EA; O. MAHURIN 

RECORD OF DRILLHOLE PZ·100·KS Sheet 18 t".Jf 23 

COLI.AA ELEV: 483..8 BOAING ME'rnOO; NX Cora & Wlrtctt 
ORIU,ING DATE: ,mms. • 2/13195 
CRILL RIG: CME 75 

""""' Pl·Plamt p.pobhfd 
F·Fa!.11 c.cuv.., ........... ....... U,Ur,tUatr,g ............, 
8-BlH:ldhg ST,Sltpped 

.. _ 
F-Folllli¢rl ··- VR-V.~ 

DATUM: MSL 
COOROINATES.N·. 1oe8842.0 
AZIMUTH: o 

F .. F•~ 

"' Ck<:l,y""' ~ " CH..,..., 
ffi1;'j :;; 

1.1 H•HHNII z 
GAF-Onnllri Fled "c w 

:;;z 
~ I 
~ 

1li 

E: 517211.S 
!NCUNATION: -Ciel 

I NOTES ~ !!: ~ ii! WATER LEVELS > I~ DISC NUITYOATA w-
" 

Q 
¢ ;, ~ a INSTRUMENTATION 0 ELEV 

OEMH 
z 
z , 

IF1) ¢ 

164.i'O 
319.10 

~§ ROO uffi Ow 
¢ i~o gg$& N¥~..,.., 

LOGGED: J, M/1,1.E"A 
CHECKED: A. SOOTH 
OATE; 319/95 

i~111 
58~ g 
g i 

• 

TYPE AND 
SURFACE 

DESc~IP-TfO"I 

J,l,SM 

J,PL.R 

J,I.VR 

J,PL.SM-CL (2) 

J,PL.R 

a 

In 
.,. ........... 
~£lfl2: 

312.5-313.5 ~ 
90 and SO degree 
fractures are not open 
314.5-315.5 ft 
Second fracture not open 

2/8/95 
Finish in Run 36, break 
down due to hydraullc 
leaks 

219195 @ 7:40 
Resume coring At.11136 

Golder Associates 
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PROJECT: t.AIOI.AWJFll·Fs 
PROJECT NO: 9,43,,2848 
LOCATION: BRIDGETON, MO 

324 

332 

"'336 

K PE 

DESCRIPTION 

316.S.341.0 ft 
FrtJl$h, thinly bedded, onve 
black (5Y 2/1), fine grained, 
weak, CLAYEY SILiSTONE, 
~ARSAW FORMATION) 
321.1·322. t ~ 
1~2 in. thick Jfmey and 
dolomite lnterbeds 

Very fine pyrite crystals, 
calcite infllled veins, 1hin 
(0.2-0.3 ln.} dolomite 
interbeds 

OEPTH SCALE: 1 :2 

8 
" u 
'f 

i 
"' 

ORIWNG CONTRACTOR: IAYNE·WcSTERN 
DFIILL5R: C, MAHUFUN 

RECORD OF ORILLHOLE PZ,100-KS 
OATUM: MSL 

Shm 1a af 23 

COUAR ELEV: 483.a BOFl!NG METHOD! NX Core&. watat 
ORU .. UNG DATE: 1/2'1/95 • V13/mi 
OFUU. RIG; CME 75 

COORDINATES N: 10EiB842.0 E: 517211.8 
JNCUNATION: ·90 A2JMUii-t; o 

J.Jont pt.,.Pi;in;w-,.,, .. e.cuv., ..... U·~ 
8-B~ ST.Slllpptd 
F,FQUtion l·h"rltgt.tlll' 

> m~ ELEV g w~ 
¢0 AOD 

"'"'" 
z 8g ~ffi , 

"" 
¢ ¢ ~~. OCQO 

W.0"1'"1 1>1.-111111 .. 

36 t~ 

37 98"io 

38 9~ 

.......... Fo-F• OlCk:kl ·- ct._.,. ........,~ ""..,_ .. _ 
"-<;,""' Vfl.V, Rcui;h CIIJ'W.Gr.-,el Fih11 

OSCO NU DAT 

i~ TYPE.AND 
~5!: SUAPACE 

OESCAIPTION • • " • 

• J,PLSM 
J,l,SM 
J,PLSM 
J,C,SM 
J,PLSM 

J,ST,SM-CL 

LOGGED: J. MILLEA 
CHECKEO: A. soon; 
DATE: 319195 

"' r 0 ;,; 
ffif;'j I;; >< g e 

iii w A Io 0 >-
~~ a: ;; ;; ~ In 0 0 

" ~ ;; 

""" .. M2~ .. ~¢ 

i!i ,= 

i 
ir 
0 
>-

NOT1'$ 
WAT.ER LEVEt.S 

INSTRUMENTATION 

4 drill induced 
fractures In Run 37, 
e$pee!aUy at point i;ore 
was lost 

Golder Associates 

1 



PROJECT: LAIDLAW/RI-FS 
PAOJECT NO: B43-2848 
t.OCAilON: BRIDGETON, MO 

DESCRIPTION 

316.5-341.0ft 
Fresh, lhinly bedded, olive 
black (IN 2/1), fine grained, 
weal<, CLAVEY SILTSTONE. 
rt,/ARSAW FORMATION) 

1 .eo 
341.o.344.G~ 341.00 
Fmh, medium bedded, greenish 
black (5GY 2/1), fin& grained, 
medium strong, ARGILI.ACEOUS 
DOLOMITE. rt,/ARSAW 
FORMATION) 

344 Black organic laminae, calcite 
titled vugs 

"' 

350 

344.6-348.8 ft. 
Fresh, thinly bedded, olive 
black (5Y 2/1), fine grained:, 
weak. SIL1Y CLAYSTONE, 
rt,/ARSAW FORMATION) 

Calcite filled vugs 

348.B-352.B a 348.ao 
Ftetih, medium bedded, olive­
gra~ (5Y 4/1), fine grained, 
medium stror, ARGILLACEOUS 
DOLOMITE. ARSAW 
FORMATION 

Vuggy, fossil fragmerirs 

DEPTH SCALE: 12 

8 
~ 

Q 

~ 
~ 
~ 

DAU.UNG COr>ITRACTOR: l.AYNEAYESTEAN 
0Rltt.5R; 0, MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOO: NX Core :1 water 
OR1WNGOA.TE·. 1/27195•at1319$ 
DRILL RIG: CME 75 

"""" PL-"""' P·PClhNd ,., ... ~ ............. -~ .. _ 
'""""""' ... .....,. ..,-.., . ... _ 

,.,......, ··- VR-V. Arugi 

PZ·100·KS 

F.-f:•0.-Cl_ ... 
CH~ 
H·Hlllalod 

DATl,JM: MSL. 
COORDINATE$ N: 105a842.0 
AZIMUTH; 0 

ORF-Gtwel R.c:! 

Shoat 20 ot 23 

COi.LAA. ELEV;. 483,!J 
E: 517211,S 

INCUNATION: ·00 

> w, 
" 

O! CONTI UITYOATA 

NOTES 
WATERLEVEts 

INSTRUMENTATION d EtEV ~ 

DEPTH 5 
tf11 " 

·~ ·w 88 ROD u. 
w <w 

" CODD N!'4':~ IO<O""N 

LOGQEO: J. MILLEA 
CHE;C!G;O: R BOOit1 
DATI;: 319195-

j;wm 

&~~. .. . ~ 
lYPEANO 
SURFACE° 

DESCRIPTION 

5 drill induced 
fractures in upper 
5ft.QfRun38 

Two drilling tndueed 
fractures Jn upper 2 ~ 
of Run39 

Golder Associates 



PROJECT: LAIOLAWJRI..FS 
PAQJECT NO: 943-2648 
LOCATION: BRIDGl!TON, MO 

"' 

360 

'"' 

lYP 

OS:SCAIPTION 

352,8,,357.6 It 352.tlO 
Fresh, medh.1m hedded, olive 
gray (SY 4/1}, medium grained. 
medium strong, LIMESTONE, 
some rossils, race thin chert 
!ayers (<1 In.), r,IARSAW 
FORMATION) 

354,8-355.0 ft. and 
355.4-355. 7 ft 
Thinly bedded, medium dark 
gray (N4), Claystono ravers 

----------- l2a20 357.6-386.B ~ :m',SO 
Fresh, thin to medium bedded, 
medium light gray (N6), very 
coarse grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
(KEOKUK FORMATION) 
Predominantly argiilaceou5, 
shafey partings common. 
numerous light bluish gray 
(5B 7/1) chert layers {1·2 ltt. 
thick), chert nodules 
(1·10 mm.) 

DEPTH SCALE: 1:2 
ORIWNG CONTRACTOR: LAYNE·W~RN 
DAIU.ER: O. MAHUFVN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cora & water 
ORIIJJNG.OATE: l/'2.7/95•2/13195 
DfllU. RIG: CME 75 

129.60 

354.50 

40 1~ 

41 
1
~ 

LOG GEO, J. MILi.ER 
CHECKED: R. EIOOTI-I 
DATE: 3/9/9"5 

J,l,R 

• J,l,R 

• J,l,R 

J,l,A 

PZ-100-KS 
DATUM: MSL 
COORDINATES N: 106884aO 
AZIMUTH; 0 

Shftt 21 of 23 

COl1.AR EL.EV: "'83..6 
E: 517211,6 

INCUHAllON: -00 

NOTes 
WATER LEVELS 

INSTRUMENTATION 

2/9/95@ 15:15 
Finish Run 39, quit work 
on the hole 
2/11/95@ 13:15 
Corehole reamed out with 
6 in. bit using Schramm 
Rotadnll to 354.S ft. 

@357.Sft. 
lnfetTed top of 
KEOKUK FORMATION 

363.0-3720 It 
Numerous drilling 
lnducad fractt.ires 
(2-3 per foot) 

Golder Associates i 

J 



PROJECT; LAIDlAWJFU.F.S 
PAOJECT NO: 943-21$48 
LOCATION: SPJOGETON,MO 

370 

374 

,,. 

378 

380 

382 

• 

OESCFIIPTION 

357.6-3813.6 ~ 
Fresh, thin to medium bedded, 
medium light gray (NB), very 
coama grained, medium slro~g, 
FOSSJUFEROUS LIMESTONE. 
(KEOKUK FORMATION) 
Predominanlfy argi11aceous, 
&haley partings common, 
numerous llght brursh gray 
(SB 7/1) chert layern (1~2 in. 
thick}, chert nodules 
(1·10 mm.) 

109.60 
374.2·375.2 ft. 374.20 
Moderately weathered, medium 
bedded, light olive QraY 
{5Y 6/1), medium strong, 
ARENACEOUS DOLOMITE 100.so 
layer, (KEOKUK 375.20 
FORMATION) 

380.7-381.0 ~ 
Thinly laminated. dark 
greenish gray (5G 4/1), SJL 1Y 
CLAYSTONE fayer 

DEPTH SCALE; 1:2 

~ 
g 
u 

" ~ 

,i .., 

DRILLING CONTAACTOA; LAYNE-WESTERN 
ORIUEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-100-KS Sheet 22 of ZJ 
BORING METHOD: NX COta & water 
ORIWNG OATS: 1/27195 • 2/13Ja5 
DRILL ffiG; CME 75 

DATUM: MSL COll.AR et.EV: 483.S 

J..)'*tl PL,.Plllnf,-
F·FIIUI' ,:,.""""" ...... "'""""""' S.Btddng ST·StlPPffl 
F•Folal!on t•lrt&Ohr 

> ... 
6 " ·~8 S.EV z ii~ Rao iffi z 8:.;i Oi;Plk a 

"" " " ~·. gi}ffg N ..... ..,. ... 

.... ...,.. 
K,Slktm:idod 
SM-ti .. _ 
VA.V. Rai.qi 

ffr.F•Oldde 
Cl.<:lay .... c....,_ 
li,8-eJtid 

COOAOJNATES N: 1088642.C 
AZIMUThi o 

" .., 
1,j z 

GAF·Gr.tVIIR&d w a: c 
" < 

! 9 ... 
1,j z 

e: 511211.e 
INCUNA T!ON: -00 

ill 
" ~ NOTES 

~ ,; 5 ISCONTINU OT i WATER LEVELS 
" ~ lNsrRUMENTATION a. a 

Jiw. ... 
TYP&ANO 

~8~ g 
a 

SUAFACI:: 0000 
Clffi::>O,n 

OESCAIPTION 
...... ..,..,. ... 

~ g ~~lle ;;!' 

4f f~ 

111,00 

106.aO 
377.20 

LOGGED: J. MILLEA 
CHECKED: R. BOOTH 
DATE: 319195 

• J,l,S,Cl 

• 8,1,R 

• 8,1,R (2) 

e J,l,A 

• B.C,R,CL 

e J,R,A 

B,PL,S 

o B,PL,R 

e B,U,CL 

Golder Associates 



RECORD OF DRILLHOLE PZ·100·KS Sheet 23 ot 23 

COUAA El.EV: 483.B PROJECT: LAIOLAW/Rl·FS 
AAOJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

FE 

DESCRIPTION 

357.6-386.6 ft 
Fresh, thin to medium bedded, 
medium light gray (N6), very 
COWlle grained, medium strong, 
FOSSILIFEROUS UMESTONE, 
(KEOKUK FORMATION) 
Predominantly argUlaceous, 
shaJey parti!19s common, 
numerous ![gilt bluish gray 
(58 7/1) chart layers (1·2 in. 
thick), chert nodules 
(1·1Dmm.~ 

BORING ME'THOD: NX Cc~ & water 
ORILUNG CATE: 1127/BS • 2113195 
ORIU. RIG: CME 75 

9 B,PL.CL 

• B,t,VR 
• J,f,VA 

386.5-391.2 ft 
$1ightty weathereQ, thinly 
bedded, light gray (N7), 

e J,l,R 

-,so 

-394 

-, .. 

'"'JBS 

coar3B graineQ, medium strong 
to slrong, ARENACEOUS 
LIMESTONE, (KEOKUK 
FORMATION), 
Thin dolomlte layens 
layers: {<6 inJ. argll!aceous 
in some zones. sty!alltic, 
chert noch.1les (<1 in.} 
aitlcffied zones (<6 In.), 
some joinlz hlghlv 
weathered, fossitlferou~ 
@389.0ft. 
Open vug with calcite crystafs 
{1/2 In. dia.} I 

::i:: 
5: 

92.60 ' . 92.Bll 

End cf Record of Dnl!hole 
at 391.2 ft 

391.20 ::!91.20 

DEPTH SCALE: 1 :2 
DAIWNG CONTFIACTOA: LAYNE·WESTEAN 
ORJu.e:i: O. MAHURIN 

t.OGGEO; J, Miu.ER 
CHECKEO: R, BOOTH 
DA TE: 3J9155 

• B,l,R 

• B.~R 

• J,J,VR 

J.1.VR 

• J,l,A 

• J.l,R 

OATIJM; MSL 
COORDINATES N: 1066642,0 
AZIMUTH: o 

E: 517211.6 
INCLINATION: ·90 

NOTES 
WA'TEA LEVELS 

INSTRUMENTATION 

2/12/95 @ 18:00 
Comple1e Run 43 
2/13/95 @9:00 
Resume earing Run 44 

Golder Associates 
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25 

.30 

.35 

400 

Survey Coords: 

Well No. PZ-100-KS 

Boring No. X-Ref: PZ-100-Ks 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1068842 It. Elevation Ground Level 483.8 ft. NGVD 
Easting: 517212ft Top of PVC Casing 485.64 It. NGVD 

Drilling Summary: 

Total Depth 390.0 tt. 
Borehole Diameter 10 tf4 In. eo.0-34.o 11.) s 11a in. (34.o-ss1.o 11.) 

Casing Slickup Height 1.88 tt. 
Driller Layne-Weslern 

St. Louis, MO 

Rig 
Bit(s) 

CME 75, Schramm Porladrill T660H 
6 1/4 In. ID Hollow Siem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing axa in. Square Steel, bys ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log X 

Casing slrlng(s): C = Casing S = Screen 

Depth 
+ 1.88 • 374.00 
374.00 • 383.80 
383. 80 - 384. 13 

String(s) 
C1 
81 
C2 

Elevation 
485,64 - 109.78 ----
109.76 - · 99.96 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rlngs 

C2 2 in, dla. threaded PVC end cap 
(4 In. long or 0.33 ft.) 

Screen: 81 2 In. dla. Schedule 80 PVC, 0.01 O in. 
machine cut slot. flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 369.0-384.0 ft. 

Filler Pack: Less than 50 mesh Silica Sand, 

367.0-369.0 ft and 384.0-386.0 fl. 

Grout Seal: Wyo-Ben Grout Weil Bentonite Slurry, 

3.0-362.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 362.0-367.0 ft. 

Concrete: 0.0-3.0 ft. ~'--"--'---~------~--

Construction Time log: 
Start 

Task Date TI me 
Drilling 
CME75 1/25(95 13:20 

Schramm Rotary 2/11/95 11:ao 

Geophys.Logglng: 219/95 15:15 

Casing: 2117{95 7:55 

Filter Placement: 2117195 11:00 

Cementing: 
Development 
Bentonite Grout 2/20/95 7:® 
Bentonlte Seal "i1im5 13:30 

Well Development 

Stabilization Test Data: 

nme pH Spec. Cond. 

Recovery Data: 

,00 

,o 
60 

! 
70 
so 

"° 40 - 30 

20 
,0 

0 
0 20 eo 

TIME (Minutes) 

Comments: Prior to well installation, there was about 4 ft. of slough at base of borehole 

which could not be removed. 

Finish 
Date TI me 

219"/»5 15:tS 

2/1l/95 IS:30 

2JS/95 18:15 

2/17195 11:00 

2117/95 13:30 

"""'" 11:::ro 
2Ti'ms 13:45 

Temp (°C) 

80 ,co 

Not to Scale Supervlsedby ___ .;;wc,.c'-He"'rccst,_ ___ _ 
Job Number 943-2848 

Site LA!DLAW/OU2 Al-FS/MO 
File Name PZ100KS 





RECORD OF DRILLHOLE PZ-100-SD 
PROJECT: lAIOI..AWIRl·FS 
PA'1JECT NO: IM3,.2S48 
LCX;AilON: SRICGE;TON, MO 

BORING METHOD: NX Cote & waler DATUM: MSL 
OA!LUNG DATE: 2J22J9f, 
ORJLL RIO: SCHRAMM 

AOC< 
J.J .... "-·"""" ., .... """""' 0 ....... ~ U·Unc:Ull:fna 

0 
.... _ ST-~ F,FofaliM !.ill'tgl.Ut 

~ ~ I~ ~ 

ii' El.EV ~~ -- §~ Aoo 

"' """" ~ffi 
""' c 

,:,.ooa N:ID~2 <V"""'" 

OOSCRJPTION 

""' 224 0.0.235.0 ~ 

. ,.. 

.,.. 

No sampling conducted 
See- Record of OrlflhoJe for 
PZ·100-Ks 

248.00 """.00 

Fresh. thinly bedded, very 
235.3-237.3 ~ 235,30 ~ 23!!.,0 

fight gray {NB) to light gray · 
(N7}, ~-grained, medium . 
strong, ARENACEOUS LIME· :::: 
STONE (SALEM FORMATION) ;::: 

237.3-242.4 ~ 
fresh. thickly bedded, pale 
yelfowish brown !10YR 612}, 
m-o grained, medium strong, 
BIOCLASTIC LIMESTONE, 
(SALEM FORMATION) 

238.7-238.6~ 
Very light gray (NS), coarse 
grained Oolomite layer 

=~ 
~~ 
~ 
-~ 

=~ -:::: 
=:::: 

1 97~ 

COOAOINATES N: 1068851.& 
A:ZIMI.In-t: 0 

P·Pokhed , ..... .,,..., 
""""""""' """°"'""' SM·Slnootl: CH~ 

""""" H·-
VR,V.~ ""'""""' """ NTIN rrv TA 

ill!! TYi'EANO 
;>68 : SURFACE .. OE'SCRIFTJON 

" a 

• B,Pl.SM 

Shoirt 1 of 2 

COLLAA ELEV: 484.3 
E: 517105.4 

INCLINATION": ·90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

O.Q.34.0~ 
Drilling conducted with 
6 1/4Jn. lD hollow stem 
augers 
34.0-235.0 ~ 
Boreholo drflled with 
5 7/B in, bit using 
compressed air 

CEPTH SCALE: 1 :2 
DAJWNG CONTP,,11.CfOR: LAYNE-WESTERN 
CAILLER: M. VOGT 

LOOGEO: M. HIRT 
CHECKED: A. BOOTH 
DA.T£: 3/9195 

Golder Associates 
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PROJECT: lA!OLAWfRI..FS 
PROJECT NO: 943-2848 
L.OCATIOM BRIDGETON, MO 

KTYPE 

OEBCRIPTION 

-'"' 237.3-242.4 fl 
Fresh, thickly bedded, pale 
yellowish brown.J10YR 6/2), 
m-,c ~rafned, m ium strong, 
BIO lASTIC LIMESTONE, 
(SAl.fM FORMATION) 

240.9-214.3 fl 
Fo~mrerous. stylolitic 

c '"' 
241.3-241.7 It 
Thinly laminated 
242. 1~242.4 ft 
Thinty IWlllnated 
242.4·245..3 ft. 
Fresh, lhicldy bedded, light 
g::Y. (N7), very coarse 
gr ned, rnedlum ~· 
ARENACEOUS LIME ONE 
(SALEM FORMATION) 

... , .. 

245.3-246.0 ft. 
Fresh, th!c~ bedded, olive 
gray (SY 4/1 , very fine ZJa30 

~ 2'8 gramed, medfum stron2, 248,oc 
(WARSAW FORMATIO ) ' 

End of Record of DriUhole 
at246.0~ 

, .. 

I- 252 

, 

. ,,. 

CEFni SCALE: 1:2 

"' 0 
~ 

~ 
~ 

~ 
"' 

c::· 

~· 

I?= 
c~ 
c~ 
c::: 
El= 

i:: 
6~ 
6~ 
b;:; 
~ 

~ 
c ::-
E~ 
be 

i:: 
1# 
6~ 

~ 

~ 

DRILLING CONTRACTOR: LAYNE·WES-TEflN 
DFIIW:A: M, VOGT 

RECORD OF DRILLHOLE 
BOlilNG M5'THOO: NX Core & Wi!.lef 
ORIWNG DATE: 2mJ95 
OAIU. RIG: SCHRAMM 

JJOim PL•P!Mur .......... 
F,FaJt c.c ..... ............. 
..... w U·Ul1!:Uallng SM,&mr;,ott 
a.a.~ ST- -F·F~ "'"- Vfl.V,&td'I 

~~ --= > 

ELEV d ·!! • jwl/1 • ~8 RQD 

~ffi O<J'TH , "• • a~~ a 
""' • • ~~o 000.:. g i "''l>~N "l ... 11>111 ... 

PZ-100-SD Shoat :2 or 2 

OATIJM; MSL COLLAR ELEV: 484,3 
COORDINATES N: 1006851,fl 
AZIMUTH: o 

I!: 517195.4 
INCLINATION: 410 

Fe-Fe~ 

"' ct.a.,, ... ;!; :r 0 
OH~ 

~ 
< I 11 ~~ 1,j g H·H•llffd 

OAF".-Gl-.wfll Fitd " ... 
al 

NOTES 
~~ ~ .; ~ ... - WATER LEVELS N TA "' 

0 

y ~ ~ .; 0 INSTRUMENTATION 

~ lYl'EMiD f§ ~ i ~ .. ., ... :,g SURFACE «: c, ... c ...... 
tlEScRtPTION 0 ~ill 11.a~ " .. ..,,a ... 

~2!! ! 

J,I.SM 

1 

239.00 
245.JO 

2 

-= 248.00 

""' 

'"' % 

LOOGEO: M. HIAT 
CliECICEO: A. BOOTH 
DATE; 3/9195 

• J,U,R 

Golder Associates 
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I I 
~ 

,, 

~ ~ 
~ 

>--30 S:: ~ 

~ 

~ ~ 
., " 

~ 
,so 

' ~ 

~ ~ 

·' 
., 

I ., 

e-go ~ 0 

' w ., ,-
u 

~ ~ w 
_J 
_J 

0 

'2(~ ~ 
u 
(/) 

·1 ~ w 
_J 

~ 0... 
~ :::;;: 

<{ 
(/) 

0 
15( z 

-18 

-~ 

>--21 

:--'-- ~ 

·'-s - P' ~ 
. 

24 :< - . :: 

' 

Not to Scale 

- -
Well No. PZ-100-SO 

Boring No X-Ref· PZ 100 SD 

PIEZOMETER WELL CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1088852 tt. Elevation Ground Level 484.4 ft. NGVD 
Easting: 517195 tt. Top of PVC Casing 485.82 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 246.0 ft. Task Date Time Date Time -- -- -- --Borehole Diameter 10 1/4 in. (0.0-51.0 It.) 5 7/a ln. (51.0-246.0 !t) Drilling -- -- -- --Casing Stickup Heigh! 1.47 tt. CME75 1/25/95 14:00 1/25/95 14;45 -- -- -- --Driller Layne-Western Schramm Rotary '121/95 a:30 2122195 15:00 -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75, Schramm Por1adrill T660H Casing: 2f'lj/95 9:50 2123/95 10:15 -- -- -- --Bit(s) 6 1/4 in. ID Hollow Siem Auger Bit, -- -- -- --NX Core, 5 718 in. Button Bit for Reaming -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --
Air Rotary Filter Placement: 2ml95 10:35 2123195 11:.(-0 -- -- -- --Protective Casing axe in. Square Steel. by 5 ft. tong Cementing: -- -- -- --Development -- -- -- --Bentonite Grout 2/Zl/95 !:'.!:~ 2123105 15:30 

Well Design & Specifications Bentonite Seal ~ "T3:Ts ~ 13:LS -- -- -- --
Basis: Geologic Log x Geophysical Log - ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.47 - 234.80 C1 485.82 - 249.55 

234.80 - 244.60 S1 249.55 - 2:Ja.75 ---
244.60 - 244.93 C2 239.75 - 239.42 ---- ----- - Stabilization Test Data: ---- ----

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, . .. 

flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-rings 

Sand Pack: 16-35 mesh Silica Sand, 232.0-246. tt. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, 100 

230.5-232.0 ft. 
,o 
60 

Grout Seal: Wyo-Ben Grout Well Benlonite Slurry, I 
70 

ea 
3.0-210.0 ft. 00 

~ 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. 
30 

20 
Slurry, 210.0-230.5 tt. ,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 40 60 ea ,oo 

TIME (Minutes) 

Comments: 

Supentised by 8. Tilton Site LAIDLAWIOU2 AI-FSIMO 

Job Number 4 - 848 9 3 2 File Name p ZlOOSO 





RECORD OF DRILLHOLE PZ-100-SS ..... 1 "' ' PROJECT: LAlDLAWIRI-FS SORING METHOD: NXCore & wab!r DATUM: MSL COlLAA Et.EV: 484.3" 
PROJECT NO: 943-284S ORIWNG DATE: "'24195 CCXlFIDlNATES N; f068B87.81 E: 517175.03 
LOCAnON: BRIOOETON, MO ORIU.f!UG: SCHRAMM AZIMUTH: 0 INCUNATION: ... 

TYP" , ..... "'-·"'""" .......... t:.F•~ 
"' 2 F·Fatt """""' ............. CL-Cloy ... z ,: c g "I ...... w II-- ·- CH..,._ 
iii1;1 

~ 

~ ~ ~ 
<; "' ........ ST- .._ H·Hu.d "' 1,j ;; ;! g z 

f,FQfdon --- VR,.V. Flaugi CIRF.Gravt!Fiild "c w c ~ 1,j ii'i NOTES 
j Q p "' ;:; 

~ ~ WATER LeVELs ·DESCRIPTION ,: ~ 
~ 01 UfTVOATA "' c "' w-6. .. 6 Ii ;:; 0 INSTRUMl::NTATION 

~ ''-"" z a!~ ire ~ ~ c -- z 8@ RQO TYPE ANO 
J§tz f! o~gg§ m "' OEPTH a u" .. ~8~ g SURFACE ~ 

(Fl) " " 
;l.w 

llESCRIPTJ ON c,,.. '1 ID.,. 
Oaao •~o 

~ Ii c in~ ... N~•"' .. -'OU .. N N .. o:111:1- """ u:a::rra:c: 

~ .. 
0.0-78.9 ft 0.0-51.0 ft. -
No samplt~ conducted Onlllng conducted with 
See Recor of Orlllhole for 8 1/4 in. JD hallow :!item 
PZ~100.KS auger, then borehole 

advanced to 78.9 ~ with 
5 7/8 in. air rotary bit 

-.. -

- .. -

'- 70 -

'- 7ll . 

i- 74 . 

L. ,. . 

L.. ,. . 

4-05. ""5.45 
78.9-81.a ft. 1a eo 

~ 78.90 

I~ Moder,ately weathered, medium 
bedded, 1,ht brownish gray E ' "' (SY 6/1), n~j"od, ~ stro'.8, ARE ceous ~ 

"" 
OOL MITE, open vugs . 
}Qf~tiS~T. LOUlS 

OEPTrt SCALE: 1:2 LOGGED: B, TILTON 
Golder Associates OAIWNC3 CONTRACTOR: t.AYNE·WESTERN CHECKED: A. BOOn-1 

ORll.t.EA: M. VOGT OA TE: 3/9195 



PROJECT: I.AIOlAW/Rl-,FS 
PAOJECT NO: 94a-2B48 
LOCAnoN: BRIDGETON, MO 

TYPE 

DESCRIPTION 

BO 78.9-81.8 ~ 
Moderately weathered, medium 
bedded, light brownish gray 
(5Y 6/1}, fille grained, 
strong, ARENACEOUS 
OOLoMrre. open vugs 
C<1/2mm.}, (ST. LOUIS 
FORMATION) 

402.55 

82 a:1.&-90.6 ft 
Sllghtiy weathered, thlckiy 
bedded, light olive gray 

81.SO 

(5Y 6/1), veiy finely 
crystalline, strong 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Below 62.3 ft. 
Stylollte.s common 

@ 133.9 end 84.S ft 
S4 Chert zones (<2 in.) 

84.4-84.7 It. 
Silicffied end finely 
disseminated pyrite 
84,7·84.9ft. 
Medium gray chert zone 
as. 1.as.s tt 85. ,o 
Olive gray !SY 3/2), DOLO- 399,85 
Mme UME:SToNE layer. 85.50 
low porosity. vugs 

es {<1/4 mm) 

.. 

.. 

92 

90.6-94.0 ft. 
Moderately weathered, thickty 
bedded, light browni5h gray 
(SY 6/1}, f~m grained, medium 
strong 810ctASTIC 
LIMESTONE, (ST. LOUIS 
FORMATION) 

390,35 
94 End of Record of Oril!hole 94.00 

at 94.0 ft. 

DEPTH SCALE: 1 :2 

" 'l 
~ 
~ 
"' 

DRILLING CONTRACTOR:. LAYNE·WESTEAN 
DRJLJ.EA: M. VOGT 

RECORD OF ORILLHOLE PZ·100·SS ...... 2 "' 2 

BORfNG METHOD: NX Core & water DATUM: MSL CO!.U\R ELEV, ""·"' DAlWNG OATE: 2/2W., COORDINATES N: 1oessa:1.a, E: 517l?a.03 
OR!LlR!G; SCHRAMM AZIMUT!i: 

,,,,.. 
F•Fi..t! ....... .......... 
F·FQldon 

d El.EV z 
DEPTH ls 

(Fl) z 

> z 
~~ 
8~ • 

'"" ~ 

"-"""" 
C,Cuved 

"""""""" .,....,.... 
r.trrlO,llar 

" ~~ ROD u, 
~~ 

CC:,QQ ~ 0 ......... ~ N•"'"''" 

............ F•F•Om. ·- CL-Cltylnf;I ·- CH""-' ..._ 
H•H•wd 

VM. Flcl.¢ GRF-Otlmt Fled 

NTlNurrY DATA 

ii .... TYPE ANO 
!8~ g SURFACE 

OESCAlPTION 0 0 . . 

• J,I.SM 

J,P,SM 
• J,P,SM 

• J,C,SM,Cl 

• J,C,SM 

• J,l,R 

Core Loss 

J,l,R 

• J,l,R.Cl 

LOGGED; B. TILTON 
CHet;KEO: R. BOOTH 
DATE: 3/e/95 

0 

" ~ z 

i ~~ 1.1 
w 0 "z "' "' ~- ti 

;; 

INCLINATION: ... 
0 .. ~ g .!l, 
~ 

~ ~ 
"- ;; 

0 
OCDO 

0..,0011> " ......... _ 
6! &Uf 12 ll! 

z 
0 

~ 

;;; 
0 
i;; 

NOMs 
WATER LEVELS 

INSTRUMENTATION 

2/25/95@ 11:15 
Completed drilling 

Golder Associates 



105 

1120 

Well No. PZ-100-ss 

Boring No. X-Ref: PZ-100-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068868 rt. 
Easting: 517175 tt. 

Drilling Summary: 

Total Depth 94.5 It. ---------------8 ore ho I e Diameter 10 1/4 in. (0.0-51.0 !t.) 5 7/8 in. (51.0-94.5 II.) 

Casing Stickup Height 1.49 It. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core. 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Square Steel, by 5 It. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log __ _ 

Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.49 
73.96 

93.60 -

73.96 
93.60 
93.93 

c, 
S1 
C2 

485.84 

410.39 

390.75 

Casing: Cl 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 It.) 

- 410.39 

- 390.75 

- 390.42 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-nngs 
Sand Pack: 16-35 mesh Silica Sand, 72.1-94.5 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

71.3-72.1 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-56.3 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 56.3-71.3 It. 

Concrete: 0.0-3.0 It. ---------------
Comments: 

Elevation Ground Level 484.4 It. NGVD 
Top of PVC Casing 485.84 It. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 2120/95 16:00 2/20(95 16:40 

Schramm Rotary 2/24/95 7:30 2125/95 11:30 

Geophys.Logging: 
Casing: 2125/95 11:30 2125/95 11:45 

Filter Placement: 2125/95 11:4.5 2/25/GS 1~30 

Cementing: 
Development 
Bentonite Grout 2125/95 12:50 2/25195 1.C:00 

Bentonite Seal 2Fsiis ~ V25igs ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 
00 
00 

la 
70 

! 
00 
,o 
40 

H ,o 
20 
10 

0 
0 20 40 00 00 100 

TIME (Minutes) 

Not to Scole Supervised by 8. Tilton Site LAIDLAW/OU2 AJ-FS/MO 
Job Number ----9cc4~3--2~8~48~----- File Name PZ100SS 





Ill/II.II 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAME ANO I.JlCATIOH DRIWNQ liEIHllO: BOIIIIIGNO. 

4.25 Inch I.D. Holtow SteM Auger PZ-101-SS 

SIIEEI' - - 1 OF l 

LA1DLAIJ/OU2 R!-FS/MO 
SPLIT SPOON• 2.0 lnch 0,D./1,5 ;nch I.D. CSP) ORIWNC 

\JEST LAKE LANDFILL SHELBY TUB(i 3.0 inch O.D./2 13/16 inch I.D. (SH> srNIT FINISH 
OPERABLE UNIT 2 WATEl! L!lll:I. llllE llllE 

llllE 13135 1<1•30 

DA'IE DAT£ DAlE 
NORTHING, 1068472.99 -- 2/23/95 2/23/95 

DA'IUM EASTING• 5!6622.94 EUVATIQN 474.9 

DRlU. RIG CHE: 75 - TRUCK MIJUNT SURFACE CONlllllOHS 
ANGLE ---
~ ~ I i i S>lolPI.E -

I 
NI) 

I -!! I aESCR!PTIOH OF IIA'IEML 

I-
t: 2 u· IM ca.u-o . .e ft.) rirM, olive Qr"O.y (SY 4/1', -

2 [at SILT. tro.t::E.> c::lo.y, NR, do.Mp, CCL-ML). CLOESS) -L... -L... 3 ~i:I (0.2-2.7 Ft,) Fll'"'l"I, l"IOttlecl do.l"'k SP -'-- 1 3 L... yetlow;sh brown '10YR 4/2), CLAYE:Y SILT, 
G) -.... : ~ scMe roots, NR, daMp, CCL-ML), CLOESS> 

~ -L... -
J .,, 
" ~ 

:::- 2 L..L ,__ -s 1.6' -L... 4 2.iF -.... 5 (IU!l(l ilN -- (2.7-8.0 f't,) Firl'I, stif'f', olive grny SP -- 3 4 C5Y 3/2). CLAYEY SILT, NR.. do.r1p, CCL-ML), -.:: © -<LOE:SS) -.... .... : ~ ,.._ 4 ~ ~ -~ l ;..1· -- ! a.ii7 -..... -I- 3 05:.l) 
SP -'-- 5 s 
@ -: ':: -'- '-- -'--- -- 6 - i-- -... J.7' -... e.a· -... '~" '\ -- SH -t::- 7 -0 -- -L.. .... -L... -'--- 8 -C (9.0-8.9 f't.) St1Fr, MOttlecf olive gray 
i-- - Iron ox<cle ... l !..1' -'- 3 "a' (SY 3/2) o.nd clerk yellowish brown - sto.;n;ng f"l'"On 

~ 

6 ~!it) (IOYR 4/Z>, CLAYEY S:ILT, NR, dnr,p, (CL-ML), - 8.0-14,0 Ft. L SP -'-- 9 6 <LOE SS> -L.. (8.9-10..3 f"t) S1:iff', Mottled ri.odero.te ® -..... yellowish brown <lOYR 5/4) a.nd do.rk: -L... L -L... yellowish brown (IOYR 4/Z.), CLAYEY Sll T, -
[::-10 ..... NR. do.np, CCL -ML>. <LOESS> i-- -:l J.7' -I- 5 rr- (10.3~13,2 Ft,) St;f'f. nottled light -.... -~ s "'" ot111e grn y <SY 512> o.nd Medero. te SP -t::- 11 5 yeUow1sh brown <10YR 4/2), CLAYF.:Y SILT, -

NR, do.Mp, CCL-Mt.>. CLOESS) © -I- -L.. L -..... -[::- 12 ~c 1-- -1 :.6' -L... I rr, -L... 2 '""' -'- SP -
'-13 6 

0 -:: C!3.2-14.0 Ft.> Soft, durk green.sh -__: ~ gro.y CSGY 4/l), CLAYEY SJ.LT, NR.. do.Mp, -CCL-MU, <LOCSSl (460.9) 14.0 -[::- 14 -End of Soil Borehole Log o. t 14 rt. - Auge,r refusal 
L... 

See PZ-l01-SS Record oF Drillhote- f'or- - o.t 14.0 f't. 
L... -- l"'OCk desc1"'ip.t1cns -

j 

6 
~ ~ "' 5: :,: 

'-' 
"' 

.,., 
"' ... 
M 

'" 6 ' '" 
0 
L<J 
g ~ g 0 

.. ., 
a, 

"' "' ' "' M ., ;; 
"' ;; .. 
~ 

t,j 

I Ill 
0 --' ..., c.:: 



RECORD OF DRILLHOLE pz.101-ss - 1 .. • 
PAOJECi; LAIOI.AWJRI.FS BORING M£THOO: NXCore&~ DATUM: MSL COUARELEV; 474.8 
PAOJEC'f NO: 943-2848 ORIWNG DATE: .,.,,...,,.,.,.. COOADfNATes N: 10!i8472.9 E: 518622.9 
LOCATION: SRiCGf;T'ON, MO CAIU.RIG: CME75 AZlMIJTli: Q lNCUNA TlON: ... 

'""" Pl.·- .......... r.-F•Oxld, 0 rs ~ "'"" """""" ............ ct.<:tay ... ~ :,: " ...... U-UncUtli1g SM- <"..,..,,.. 
~~ 

t; " - ~ 0 1,l 9 ! '! g ........ ., ......... ..._ 
"'"- ~ j co F-Folakirt ··- VR,V. Rtx,V'I GAF~Fhd " ~ 1,l 

NOTES 
jj I ~~ ;;; WATER 1.EVEL5 

§!!,. DESCRIPTION > ffi~ ""3CONT1N QATA 
3 "' it ~ 6 • "8 Q 0 INSTRUMENTATION ELEV 2 •'!; jwm ~ "g ..,. il. TYPE AHO ~~ ff ~~ " . .,.,,. 2 8. ·~8~ 8 - 0008 ffi ~ ~~ SURFACE a: o"' a o"" 

IFTl • • ••o DESCRIPTION ffi ••i .. 2~ 
..,, .. .., ...... 

0000 0 0 &Hi!~/2 ! DO ... N ............ _ ". 11):1; a: cc; 

- 0 . 0.(1-14.0 fl 
See Soil Borehole Log 
PZ-101.SS 

2 -

~ • -

- • . 

.... • . 

I. ID -

...... . 

... 14 
·--.ao 460.80 

14.0-27,6 ft. 14.00 I 
14.00 

Slightly weathered to fre:;h, 
Broken Zone medium bedded. vefY. fight iray 

(NS}, mediu"M'ralned, med um E 
strong, LIME ONE, ~ ' .. ~ Broken Zone (ST. LOUIS FORMATION) 
Bracfapod fo$Slls. iron I= 
stainin~, 1 in. thick clay 

~ filled ja nt at 15.4 a 
, . 

. 

DeFl'H SCALE; 1 :2 LOGGED: M.HIAT 
Golder AS$oclates ORIWNG CONTflACTOA: LAYNE-WESTERN CHECKEO: A. BOOTH 

DRILLER: 0, MAHURIN DATE: 3113/95 



PROJECT: LAJDI.AWIAI-FS 
PROJECT NO: 943-2S48 
LOCATION: SRICGETON, MO 

16 

,. 

22 

•• 

CESCRJPllON 

14.0-27.B ll 
Slightly weathered to frffl#l, 
medium bedded, very light gray 
(NB}, medium grafned, medium 
Wong, LIMESTONE, 
(ST, LOUIS FORMATION) 
Sty!olitic 

27.6-40.5 ft. 

29 Fresh, medium bedded, very 
light gray (NB}, very fine 
grained, medlum strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some braciopod fossils 

32 

OEPTH SCAI..E: 1 :2 

0 
0 
" 
~ 
i 
Cl 

OAIWNG CONTM.CTOA: LAYNE•WESTERN 
ORILI..EA: 0. MAHURIN 

RECORD OF DRILLHOLE pz.101-ss 
BOA!NG METHOD: NX Core & water 
ORfli..!NG DATE: 2/2319S.m5195 
Of!ILL RIG: CME 75 

OATUM: MSL 

Sheet 2 (If 9 

COUAR El.EV: 474.8 

N"" 
F·Faut 
S-Show 
a,a11e1~ 
F·FOiat:cn 

0 '1.EV z 
DEPTH z 

0 
{Fl) • 

COCADlNATES N: 10El6472.9 
AZIMUTH, o 

E: 518822.9 
INCUNATION; ·00 

l"L·F'llww 
c;.cuv., IJ,-
ST·~ 
l·llrllQL.Qr 

> 

" WW 

58 !!OD 
"w • 

- F•F• Oxldt ·- """""'""' ··- CH""-·- li-H ... d 
VR-V. lb.qi GRF-Otr,,t1Flilec! 

DI NTIN CATA 

i™ 'IVPSANb .~~. "" . SURFACE 
DESCRIPTION .. " . 

Core loss 

J,/,R,Fe {2} 
J,l,R.Fe (2) 
J,l,R.Fe (2) 

• J,l,R 12) 
J,LR 
J,I.R 
J,l,R 

• J,LR 
J,,R 12) 

• J,t,R 
• J,lR 

O J,l,ll,CL (3) 

J,l,R.CL (2) 

O J.1.R.CL (2) 

8 J,l,R.CL (2) 

J.1,A,CL 

J,l,R 
• J,l,SM 
• J,l,R,CL 

• J,l,R,Cl 

• J,ST,R,Fe 

J,l,R,CL 13) 

• J,l,R.CL 12) 

8 J,l,SM,CL (3) 

J,l,SM,CL 

• J,U,SM.CL 

J,l,R,CL 
• J,PLSM,CL (21 

J,l,R.CL 

J,1,SM,Cl (2} 
e J,l,SM,Cl (2) 

J,l,SM (2) 

• J,U,SM 
J,LR 
J.~R.chert 
J,PLSM 
J,l,R.CL (2) 
J,l,R (2) 

!..OGGEC: M. HIRT 
CHECl<E:O: R. BOOtl-i 
OAT=: 3/1:1/95 

Cl z x 0 

°'x ~ ~ ~ "' ~ !!!1i " ~ ! g w 
~ ~ NOTES ~z 0: ~- ~ ~ ii! WATER LEVELS 

"' ~ ~ 0 INS"tRUMENTATION 
~ 

.. ~g2; 
r1 ... ..,111 .. ~ 
!21tlf! ! 

Core toss due to highly 
fractured rock 

Golder Associates 



POOJECT: lAICLAWIRf.FS 
f'OOJECT NO: 943-28@ 
LOCATION: BRIDGETON, MO 

• 

OESCR!PTION 

32 27.6-40.5 ft 
Fresh, medium bedded, 1lefy 
light gray (NBI,, very fine 
grained, med um strong, 
UMESTONE\($T. LOUIS 
FORMATION 
32.7ft. 
Calcite and pyrite crystals 

33,Bft. 
34 Chert nodule 

34.1 ft 
Crinold fossil$ 

35.Q.35.6 ~ 
Moderately weathered 

36 
36.1 ft. 

"' 

"' 

42 

... 

Stylolltic 

37.7·40.5 ft 
Large chert nodules 

40.3-40.5~ 
Joints intef'$f;!ctfng large 
chert nodules, some pyrite 

40.S·S0.2~ 
Fresh, medium bedded, very 
light gray {N~ to light ~ray 
(N7}, m-c ar ned, med um 
strong, U ESTONE, 
(ST. LOUIS FORMATION) 

42.2·45, 1 fl 
Stylolitic 

47.549.3~ 
Stylolitic 

DEPlli SCALE: 1;2 

m 
g 
0 
'c 
~ 

if 
~ 

ORIWNG COfol1"RACTOA: LAYNE·WESTERN 
ORll.LEA: 0. MAHURIN 

RECORD OF DRILLHOLE pz.101-ss 
BORING Mf;THOO: NX Con!! & ~ 
DAILUNG DATE: 2123J95-m5195 
Offill RIG; CME 75 

OATUM: MSl 
COOADtNATES N: t00841ae 
AZIMUTH: o 

""""' F,Fll!Jt 
.... ~ ~-F-FeialiDn 

> 
0 

~ 

EL<'/ z w~ 
~8 OEPTH ~ UW 

t'1l ~ ~ 

4 .... 

5 
,., 
' 

.... ........ 
c.cu,,d u.-ST,Sl,Opp,icl ·-
ROD 

........... F .. F•Olde:k, 
K·Sltensidtd Ct.-a.ylnfi 
SM•SfflQ!ilh cu.-.. ··- H-H•-VR-V. Roust, C3RF--Oavt! F"hd 

O!SCONTINUITY ATA 

\jw• lYPEANO ~ii~. SUA'l-"ACE 
0£6CRIPTION • • . . 

• J,Pl,SM,CL 

O J,P4A (2) 

J,PL,SM 

o J,P4SM 

• J,P~SM,Ct 

• J,l,R(2) 

• J,U,SM,CL 
e J,!,SM 

• J,l,SM 

• J,l,R (2) 

J.P~R 

J,!,R 

• J.I.R 

J,l,R (2) 

J,l,A(3) 

J.P~R (4) 

• J,P4R (2) 

Sheet 3 of 9 

COUAA ELEV: 474.$ 
E: 51El622.9 

tNCIJWIJION: ·90 

LOGGED: M. HIRT 
CHECKED: A. BOCm1 
DATE: 3113/95 

Golder Associates 



PROJECT: LAIOLAW/Al·FS 
PROJECT NO: 9Jl3.2848 
LOCATION: BRIDGETON, MO 

K1YPE 

OESCRtFTION 

48 40.5-50.2 ft. 
Fresh, medium bedded, very 
fight gray (NB) to light gray 
(N7), m,c grained, medium 
strong, LIMESTONE, 
(ST, LOUIS FORMATION) 
49.1 ft. 
Brachiopoda fossJI 

50.2-52.7 ~ 
Fresh. very thinly to medium 
bedded, medium light gray (N6) 
to medium gray (N5}, coarse 
grained, medium strong 
LIMESTONE, (ST, Louis 
FORMATION) 
51.2·52.2ft. 

52 Numerous cafcit& veil'!$, at 
20 degrees to core axis irt 
healed fractures 

52.7·54.Sft. 
Fresh, medrum bedded, light 
olive gray (SY 6/1), medium 
grained. medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

54.5-53,0 ft. 54.50 
Srighttv weathered, medium 
ligfit olive gray {5Y 6/1), 
fine to medium grained, 
medium strong, DOLOMITE, 
(ST. LOUIS FORMATION) 
Veryporous/vuggy, vugs <1 mm. 

56 In diameter 

58 58.0-61.9 ~ 
Fresh, medium bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 

59.7·60.0 ft. 
60 

Weahlerad, crumbly chen 
60,0-61.9~ 
Porou:s/vuggy (vugs- < 1 mm.) 

61.4~ 
Calcite filled (healed) 
fracture 

62 61.9-66,3 ft. 

.' 64 

Fresh, lhicktv bedded, light 
orrve gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

DEPTH SCALE: 1 :2 

g 
J 

~ 
0. 
< 
¢ 

"' 

OAJUJNG CONTRACTOR: LAYNE-WESTERN 
CFIILLEA: D. MAHURIN 

RECORD OF DRILLHOLE 
BORING MliTHOO: NX Qn & W1Mt 
OAIWNG DATE: 2/23195-2J2!'J/95 
ORIIJ. RIG: CME 75 

J,Jcw,t PL-f'l.1in« , ......... 
""" c""""" K·~ ....,.r U·IJ~ ··-~·- $T'®!pped 

... _ 
'""""" Mne~ VR-V. Rouitl 

> ffl,-
0 

¢ 

~8 ""' z w~ j• s 8~ """ ~Im g DEPTH 
¢ ¢ 

Pz-101-ss 
CATUM; Mst 
COORDINATES N: 1000472.9 
AZIMUTH: o 

F•F•Oxldll 

"' """"'"" ;; i'i c 

°""""""' < ffil,'j "' ~ '3 H·H•aied iii GflF-Gravd Fihd ~" j ';;;2 I: ;; 
NTI urrv DATA ~- .. 

TYPE ANO 
SURFACE .. 

O•o ... 

~ 

.;; 

I 

Shoe!: 4 Of 9 

COil.AA: 13..EV: 474.8 
· E: !UB822.9 

JNCUNATION': -90 

g 
';;; 

I NOTES 
WATER l.£VELS 

0 INSTRUMENTATION 

g§ ,_ .. ~ ei (FJJ •• DESCfllPllON aaaa • 0 .. i:El£ !!! "'"" ...... NV10Cll .. • • u 

' 

415.30 
59,SO 

'"" % 

LOGGEO: M. NIAT 
CHSCK50! R. BOOTH 
DATE: JJ13/95 

• 

J,l,R (2) 

• J,U,R 

J,PL.R 

• J,l,A (3) 

J,PL.SM 
e J,PL,$M 

J,J.R 

• J,l,R 

J,l,SM 

J,I.R (21 
o J,(A 

J,PL,SM,CL 

J,Pl,R 

Golder Associates 



PFIO-iECT: UJQt.AW/fV.PS 
PROJECT NO: 8l.3<284a 
LOCATION: SR!OGETON, MO 

TYP 

DESCRIPTION 

64 61,9-66.3 ft. 

.. 

Fresh, thk:ldy bedded, light 
olive gray (5"( 6/1), line 
grained, medium olron,;, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

66,3-72.7ft 
Slightly weattlered, medium to 
thickly bedded, light olive 
gray (SY 611), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Very~ numerous 
cihert nodules, sJlghlfy 

aa porousMlggy (vugs <1 mm. 
· ln diameter) 

70 

72.7·78.9 ~ 72.70 
Slightly weathered, medium 
bedded, pinkish gray (SYR 8/1) 
to light brownish gray 
(5YR 6/1), coan,e grained. 
medium strong, ARENACEOUS 

74 DOLOMITE. (ST. LOUIS 
FORMATION) 
74.0...74.3ft. 

,. 

78 

Crumbly texture. porous, 
limestone 
74,4ft. 
Cross bedding 

76.4·76.8ft. 
Cry!'italline Limestone 
layer 

78.9-83.2 ft 7S.90 
Fresh, medium bedded. light 
brownish gray (SYR 6/t), 
medium grained. medium strong, 
LIMESTONE, (ST. LOUIS 

'so FORMATION) 
Stylolltlc to BO. 1 ft. 

DEPTH SCAI.E: t:2 

g 
~ 

~ 
~ 
" 

ORIWNG CONiRACTOfl: LAYNE-WESTERN 
ORILJ..EA: Q, MAHURIN 

RECORD OF DRILLHOLE PZ·101·SS BIWAlt 5 ti 9 

WJ.AR ELeV: '4-74.8 BOFUNG METHOD: NX Core & Wlltltr 
DRIWNG DATE: ,,..,,.....,,.... 
ORIU.Al13: CME75 

J,Jcinc 
}:,fau'I 
.. ,,,,M ......... 
F,Fi,ldon 

0 ....., 
z 

""''" § 

"" " 

410.30 
1 

64.50 

• 

WlO 

• 
~~ 
8§ 
" 

"' ' 

"' ' 

.... .._ 
c-c...... 
U.tJ~ 
$T·Sltpped ......... 

§8 
ROO t; ~ 

~ffi 
e,C>e,Q N:-G~f "''° .. ~ 

·--l(-Sllllt'l$idtd 
3M.&noolh 

"""""" VR..V.flotq, 

01 

i~!!! 
~8~ g 

TYPE ANO 
SURF.AC!: 

DESCRIPTION g g 

• J,U,SM.CL 

$ J,l,A,Cl 

• J,ST,R,CL 

J,l,R 

• J,l,R,CL 

J,l,A,CL 

J,Pl.SM,CL 

• J,I,SM 

• J.Pl.SM,Cl 

• J,U,SM 

J,U,SM 

• J,tR 

LOGGED: M. HIRT 
CHECKED; A. BOOTH 
CATI;! :l/l3/S5 

OAruM· MSL 
COORDINATES N'. 1068472.9 
AZIMUTH: 0 

E: 51Ge.22..9 
INCUNATION: -90 

NOIES 
WATER LEVELS 

INStRUMENTATION 

Golder Associates 

1 

j 



PROJECT, LAlDLAWJR!-FS 
PROJECT NO: 943-2848 
t.OCATION: SAIDGETON, MO 

•TYPE 

DESCRIPTION 

80 18.9-83,2 ft. 
Fresh, medium bedded, light 
brownish gray (5YR 6/1}, 
medium grained, medium strong, 
UMESTONE, (ST. LOUIS 
FORMATION) 
80.1·80,5~ 
Oo!omite 

391.60 
83.2-92,0 ~ 83.20 
Slightly weathered, U,lckly 
bedded, yellowish gray 
(5V7rl) to light olive gray 

84 (SY 512}, fine grained, medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 
Porous/lJuggy (vugs <1 mm.) 

.. 

.. 

89.7·91.3 fl 
Stylolitic 

90 89.9-90.9 ~ 
Limestone {crystal!lne) 

92 92.0.94.5 fl 
Fresh, thickly bedded, light 
olfve gray (5Y 6/1), micro­
crystaJline, medium strong, 
UMESTONE, (ST. LOUIS 
FORMATION) 

94 93.9-94. 1 fl 
Thickty lamfnated 

' .. 

94.5-101.0 ft. 
Fresh, thickly beddedl..pale­
yelJowfsh brown {10Ytt 6/2), 
coarse lO vary coarse grained. 
strong, AAGILLACEOUS 
UMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1:2 

c 
9 
Q 
r 

~ c 

DAIWNG CO~A: LAYNE-WESTERN 
CAILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-101-SS Shoct S of 9 

COUAA ELEV: 470: BORING ME'THOO: NX Ct.lilt & water 
ORIWNG OA~ 2J23Jal5-2/:25195 
OAILL RIG; CME n'i 

""""' '""""' .......... 
,.; .. c- ·-...... u.- -- ST•Steppcl(f ~- i:..,.o.m. 

c"°"'"" 
""""""" "·"-

DATUM; MSL 
COOAOINATES N: 1068472,9 
AZIMUTH: o 

0 
g 

~ ffi~ z 1;j 

c g ~ ! 

E: 516622.t 
INCLINATION: ·GO 

z 
0 

" ;! 
F,fWQCn 1.ttr,~ VR-V.Rolqt !lFIF-0tavflifiltt1 'c w c 

~ 
N01llS 

~~ "' " ~ 
ELEV 

DEPTH 
{Fl) 

3ll<l.30 

""'° 

94,50 

> wl w~ 
ri ~e z 158 •co z u., 
~ uw ~w 
"' "' N:-ro"'-. ~ 0000 _Cl ...... 

10 119"\ 

11 t~ 

LOGG60; M, HIRT 
CHECKED: A. BOOTH 
DATI:; 3/13195 

u ATA 

i~~ 
~8~ ~ 

TYPE.a.ND 

g 
SUl=IFACE 

Q 01:SCRIPTION 
• 

J,PL,A,CL 

• J,PL,R 

• J,PL.R 
J,ST,SM 

J,PL.R 

J,PL.SM,CL 

~ WA TEA LEVELS 

" "' ~ 0 INSTRUMENTATION 

oaa8 iii .. ... ~ ·-··-!2J:£~ 

Golder Associates 
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PFIOJECT: LAICUWJFU.pS 
PAOJECTNO: ......... 
LOCATION: BRIDGETON, MO 

w 
\~ ,, 

'~ ffi' 
' , 

.. 

.. 

100 

102 

104 

106 

lOS 

110 

,2 

DESCRIPTION 

94,5-101.0 ft. 
FrBf:'ih, thickly beQded, pale 
yellowish brown (10YR 0/2), 
coarse to veft coarse Jrafned, ""°"II ARGI LACEO s 
LIME TONE. (ST. LOUIS 
FORMATION) 
96.3 fl 
ca!cite crystals 
97.t-97.3~ 
Moderalely weahtel'ed zone, 
thickly lamin.ated 

98.8-99.0 ft 
Chert nodules 

100.7ft. 
Calcite crystals 

101,0.119.9 ft 
Fresh, medlum bedded, light 
ollv:Jnty (5V 6/1), micro-
c~ line,~, 
LI ESTONE, ( . LOUIS 
FORMATION) 
101.7-103.0 ft 
Stylolltfc 

104.1-104.6 ft. 
srrghtly weathered dolomite 
!ayer. poroustwggy 

104.6-106.2 ft. 
Sty!olitic 

106.7-109.2 ft 
Some arenaceous zones 

107.8-108.3 ~ 
Sloturbated zone, some calcite-
crystallization 

110. 1·111.5 fl 
Slightly to moderately 
weathered Qolomlte, 
porous/Wggy 

DEPTH SCALE: 1 :2 

"' g 

~ 
1f 
"' 

DRIWNG CONTRACTOA: LAYNE•WESTEAN 
Of!ILI.ER: 0. MAHURIN 

RECORD OF ORILLHOLE pz.101-ss ·- 7 "' • 
BOft!NG METHOD: NX Core & Water DATUM: MSL COUAR El.EV: 474.9 
ORlt..UNG CA.ts: 2/2:WS.212!S195 COORDINATES N: 1068472.9 E: 516622.9 
ORILLRIG: CME:75 AZIMUTH: 0 INCllNAllON: ..., 

'.J"' f>L·Pll¥la .........,.. F•F•Olddt 
" ~ F·Fll'J't C-Cl.n!ed ............. ~""' z " ~ ....,.., U·U~ .........., c- ffil,l [;; ~ ~ ril g 11 ......... ST·St~ ........... H-H1afitd iii .. ~,- 14- VR-V,f'lou$I, ""''°"""' ""' "" c 

~ ~ 
NOTES 

~~ "' * .. WATER LEVELS > w .. 0 NUITY ATA 0 

" 
~ 

~~ 
;, ;;; 0 INSTRUMENTATION a.av z :i!l ,w. y .. ROO l'Vf'EAND iig a: o,;pn, z 8g !;!~ ~~~ g ~! gg! ~ , SURFACE - . 

~ IE lf o ~·" ~ ·~ ITTl ~ OS:St:RIPTION 0 •• I ·-··-gg~~ •• ~/',! la! II! ..;,.-.,""- .. •• 

J.PL,SM 

J,PL.SM,CL 
J,PL,SM 

• J,Pl.,SM 

11 
,,. 
% 

• J,l,R 

J,l,SM 

J,P~SM 

• J,PL.SM 

J,PL.SM 

-:170.::!D 
104.~ 

• J,l,R 

e J,\R 

J,P~R 

12 "' ' 

J,PL,SM 

• J,l,A 

LOGGED: M. HIRT 
CHECKED: R.. BOOTH 
DATE: J/13195 

Golder Associates 



PROJECT:. \JIID\.AWJ1=11-FS 
PROJECT NO: 9'43-264$ 
l.OCATION: BRIOGETON, MO 

"" 

1t4 

HS 

'18 

F 

OESCAIPTION 

101.0-119.9ft. 
frfl:!i'.h, medium bedded, light 
olive gray (SY El:/1), mlcro­
cry...,ilne, strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 
1,2.s-,113.1 ft 
Thinly laminated 361.20 
113.1~113.2~ 113.61l 
Bloturbated, calcite 
crystallization 
113.6-116.3 ft 
Slightly to moderately 
weathered, dolomite, 
porou$/vUggy 

116.5 ft. 
Becoming fine to medium 
grained 
116.6--117.7 fl 
Some arenaeeous- lamlnae 

118,3--118.?fl 
Stylolitic 

"""·'° 115.30 

3'4,90 
120 119.9-121.7 ft 11s.eo 

snghtly weathered, medium 
bedded, light orrve gray (SY 6/1}, 
fine grained. medium 
strong, AAGILLACEOUS 
DOLOMITE. (ST. LOUIS 
FORMATION) 
Porous{vuggy (<1 mm. in 
diameter) 
121.7~125.0 ft 

122 Slightly weathered, medium 
bedded, Hght olive gray 
(5Y 6/1), fine grained, 
strong, DOLOMITE, (ST. LOUIS 
FORMATION) 

,.. 

:we.ao 
125.0-128,3 ~ 125,00 
Fresh, lhlnly bedded, ilght 
olive gray jsY 6/1) to of IVG 
gray {SY 4 1), lnterbedded 
microcfY$tallino and m-c 

125 grained. medium strQng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

DEPTH SCALE: 1 :2 

"' a 
~ 

~ 
~ 

~ 
" 

CA!WNG CON'J'Ft4ctoR: LAYNE·WESTT:RN 
DR!LI.EA: 0, MAHURIN 

RECORD OF DRILLHOLE pz.101.ss 
BOFING METHOD: NX Co111: &, wetar 
DFIIWNG DATE: ~:?J25195 
CRILL FOO:. CME 75 

OA11JM: MSL 

Sheet 8 of 9 

COLLAR B.eV: 474,8 
COORDiNATES N: 1068472.9 
AZIMUTH: o 

E: 516822.9 
INCLINATION: ·90 

""'"" PL·Plwt.a" """""" F•i=.Cbi!411 ,~ .. C.CUvod ·-- ct.·Cllylnll ........ IJ.U- SM·Smocrft CH""""" ......... ., ....... 
"""""" H·tkMG 

F·Fcilation .,...._ 'ffl.V.~ QAF-GriMI ftod 

> m. CONTIN ITV QA.TA 
0 ~1 "8 ,usv z 

.!~~ ,w. 
oemi z 8g 

ROO 

~8~ g 
lYPEAAD - SURFACE 

t1'Tl • • Ot!SCRfPOON C:,:Oe>O . . 
........ N " . 

• J,l,A,CL 

114.50 

e J,PL,SM 

J,Pl.,SM 

13 I~ 

14 IHI% 

LOGGED; M. HlAr 
CHECKED: A. aooTI-1 
DATE: 3/l;J/95 

J,i,R,CL 

• J,l,SM 

J,PL.SM,CL (2) 

J,ST,SM 

" ii ~ " CJ 

i s ~ i= 

~~ 1:i ! i CJ .. 
~ 

NOTES 

f' IE .; z WATER LEVELS 
~ 6 if 

~ .; 0 INSTRUMENTATION 

• QQOO .. ... 
"" ··-"" n• 

""' "'"'"' 

Golder Associates 



PAOJE:CT: LAIO!AW/Af.FS 
PFIOJSCT NO: 943-2848 
LOCATION: BAlOGETON, MO 

... 

KTYPE 

CESCRIPTICN 

348.50 
128.3-130,5 ft. 1213..30 
Slightly~. medium 
bedded, light olive gray (SY 6/1), 
fine grafned, medium 
strong, ARENACEOUS 
DOLOMITE. (ST. LOUIS 
FORMATION) 
129.3--130,3 ft. 

130 Porou:./vuggy 

132 

134 

136 

""' 

I"" 

344.30 
130,5-140.5 ft. 130. 
Fresh, medfum bedded, fight 
olivt) gray (5V 6/1), coarse 
gralned, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

133.S-133.9 ft. 
:Yifolitic, bioturbated, 

cfte crystals 
133.9-135.3 ft. 
Mfcrocrystatflne 

134.9-135.2 rt. 
Small pyrite crystals 
135.0-135.1 ft 
large chert nodules 

135.7-137.1 ft 
S~htfy weathered, some 
c cte crystals and 
styfofftes 

137.1·136.9ft 
Stylclile$ 
137.4·138.5 It. 
Mlcrocrystalllne, arenaceous, 
thickly laminated 

§ 
ll 
,: .. 
< 
ffi 

RECORD OF DRILLHOLE pz.101.ss 
DATUM: MSL 

Shftt&of 9 

COl.lAA Et.EV:. 474.8 BORING METI100: NX Core & water 
Cf:UW~ DATE: 2/2ll~!5 
DAILL RIG: CME 75 

COORDINATES N: 1068472,9 
A2lMUirt; 0 

e: s1eeza.s 
INCLINATION: ·90 

Nml '~"""" ,.,...,... F•F•OJidti 
" F·Fd C."'-'wd 

.. _ 
Cl.<:Oty"" ;;; ,: 0 0 

s.sn,w u.-., SM-~ CH~ ffi1,1 G < i 8·8oddno ST·~ .......... H•HNikM:1 z ~ 
g < 

F·Fo&.tion """"" VR-V. Rou(t\ GAF-Gr~llf Fi1&d "o ~ i ill NOTES 35 ;;; 
~ 

WAiER l.EVel.S 
~ 

i= ~ 
NTINUITY • ~ "' 0 .. ;;; INSTFIUMENTATION 

'"" ~~ ROD j;w ... 
lYPEANC acag 

., 
DEPTH uw ~lli ~ti~ !I SURFACE Cl"1QOlft 

iF11 ~ ~~. 
au 

DESCRIPTION ...... " ..... 
CICIO~ g • i2~mi "111> ... "l ('l'f'..,, ..... • 

J,P~SM,Cl 

J,I.R 

J,/,SM,CL 

J,P~SM 

. 340.30 
134,SO 

• J,/,A,CL 

• J,l,R,CL 

100 

" % 

J,1,SM 

J,P~R 

End of Record of Orillhole 140.50 140.50 
at 140.Sft 

14" 

.. 
Dg?TH SCALE: 1:2 
~LUNG CONTRACTOR: 1.AYNE·WESTEAN 
CRILUEA: D. MAHURIN 

t.OOGED: M, HIRT 
CHECKED: R. BOOTli 
DATE:: 3113195 

Golder Associates 



20 

40 

60 
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I Not to Scale 

Well No. PZ-101-SS 

Boring No. X-Ref: PZ-101-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068473 ft. 

Easting: 516823 ft. 

Drilling Summary: 

Total Depth 140.0 ft. 
Borehole Diameter 10 114 in. (0,0-14.0 fl.) 5 7/B In, (14,0-140.0 IL) 

Casing Stickup Height 1.79 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrlll T660H 
Blt(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 In. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing BxB In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log .!'£.._ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.79 - 129.48 
129.48 - 139.28 
139.28 - 139.61 

String(s) 
c, 
81 
C2 

Elevation 
476.68 - 345.41 

345.41 - 335.61 

335.61 - 335.28 

Casing: c1 2 in. dia. Schedule 80 PVC, 
flush threadec with 0-rings 

C2 2 in. dla. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: 81 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
a-rings 

Sand Pack: 16-35 mesh Silica Sand, 127.5-140.0 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

126.0-127.5 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, 

3.0-117.5 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 117.5-126.0 ft. 

Concrete: 0.0-3.0 ft. -"-"c....;;;-"'-'"'---~--------

Comments: 

Elevation Ground Level 474.9 ft. NGVD 
Top of PVC Casing 476.68 ft, NGVD 

Construction nme log: 
Start 

Task Date TI me 
Drilling 
CME75 212'319S t3:35 

Schramm Rotary 3J6l95 B:15 

Geophys.Logglng: 
Casing: 3(6/95 9'50 

Filter Placement: 316195 10:20 

Cementing: 
Development 
Bentonlte Grout 31,ro5 11:30 
Bentonite Seal ~ ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,co 
90 

00 

i!, ?O 
5' 60 
§ 00 
~ •o 
~ ,a 

20 
,o 

0 0 20 •o 00 

TIME (Minutes) 

Finish 
Date lime 

2JZJ/95 14:30 

3(6/95 ~-45 

316/95 \O;H) 

3/6)95 ~ 

J/6195 12:30 
3/6195 ~ 

Temp (°C) 

I 

I 

so ,oo 

Supervised by ___ ..:Be... Tc_.;.i;;ltoc"nc,------- Site LAIOLAW/OU2 RI-FS/MO 
Job Number 943-2848 File Name PZ101SS 





IIIIJIII 
LAIDLAW WASTE 8Y8TEUB INC, 

SOIL BOREHOLE LOG 
Sil'£ NN.IE Niil UlClillON lllllUMG IIEIIIOO: BCIRlNGNO, 

4.25 inch l,D. Hotlow SteM Auger PZ-102-SS 
SIEEI' -- ' 0, 3 

LA!DLAV/OU2 R!-FS/MO 
SPLIT SPOON, 2.0 inch o.DJl.5 iOCh I,D. CSP) DRIUIHC 

VEST LAKE LANDPILL SHELBY TUJ3E:1 3.0 Inch 0,D.12 13/16 Inch f.fl. (SH) SlMT -OPERABLE UNIT 2 WA'll:R LE.VEL 1llE 1lllE 

1111£ 15:21 17,33 

n.raE DlilE tv.lE 
NORTHING, 1068087.67 -- 2/13/95 211:.,195 

DATIIII EASTING, 516887.97 ELEV.fflOH 482,l 

DAIIJ. fllG CME 75 - TRUCK MOUNT SUlll'IIC£ CCllillrllONS 
ANGLI! -SIMPLEHIIMM£R 

~ i! I I I -- 5 - i -I ,_110N 0, Yl,TERW, 

- 3 1.3' :I~ (0.0-2.6 f"t.) F1rn, dark yellowish brown - 2113195 - 1s,21 c.. 2 ~;{l' ClOYR 4/2), hoMogenous, CLAYEY SILT, NR, - Begin drilling - : c::_ 2 ~" clo.Mp, <CL-ML), <LOESS> SP PZ-102-SS 
I 3 

(i) -'- - - Air MOMltO!">ng c.. -i... - 1s,21 
c.. - 21% [12 I::- 2 ~ ~ - o.o PPM H2S 2 IA' -c.. 2 u 

I 
(479.5) 2,6 - 0% Lf.'L 

c.. - o.o PPM PlD - 2 (1(1:;::) (2.6-5.0 F't.> firM, ri:oderate yellowish SP -- 3 ' browo ClOYR 5/4), honogenou:s, SILTY CLAY. ® -: . 
NR, daMp, <CL), (LOE:SS) -C -c.. -'-- .. - ..___ -'- ,,,~ :. '- 2.0' 

t: -115;: I',:, 
(4 77.1) 5,0 SH -:::- 5 @ -I CS.0-13.0 Ft,) FirM, MOciero.te yellowish -c.. brown ClOYR 5/4), tracE> light gra.y (N7), -'- honogenous, CLAYf:Y SILT, NR, do.np, : '-t::- 6 ~- CCL -ML>, <LOESS) ~ -1 J.i;,' - JS,43 @ 6- F-t. 

c.. 2 2':0' - 21,1% 02 c.. 
3 "'" - 0,0 ppn H2$ c.. SP -

:::- 7 4 

© - OZ. LEL 

'- = 0.3 PPM PIO 

t: ~ --
:::- 8 L ,__ -l 1,9' -L. 3 i?:O' -c.. -L. 3 ')51.) SP -

~ 
~ 

"' 
"" ;i 

~ 
°' Q w 
~ ;., ~ ,, :r:: 

'-' 
-; 

"' " ' ~ ,,_ ::: 
<u 

"' @ 

§ ~ 
Q 

L- 9 5 
© -'- = .... 

t: -
l=c -i::- f O 

,__ - 1S149 @ 10 Ft. 1.9' -L.. 2-iF - 21¥. 02 
L.. ,,:.:-1 I\ SH : 1.0 ppM H2S '-
:::- 1f © - 0% LEL - 0.3 PPl'I PfD 
'- - " t: -

b: -t:;- f 2 ,__ -3 1.6' -'- 4 aiF -L. -L.. 5 llllll:) 
(469.l) 13.0 SP -'-- 13 6 .... 0 -.... (13.0-15.0 Ft.) Ccf'lpo.ct, dark yellowish = . " oro.nge ClOYR 6/6), hOMogenous, rme SAND. . '- trQC:E' SHt, NR, dry, CSP>. <ALLUVIUM) ..: 

f1-4 
". : '- ~ 

5 1.5· : : : SP -s ff ... : ~ ® -
7 75.YJ : : : -
7 .... -

v 

" nJ 

"' ' "' M N v 0 

"' ;:; 
<>. 

d w 
z ~ 
"' 

uJ 
0 

_, ... c: 



""'"'""' LAIDLAW WASTE 8Y81EM8 INC, 
SOIL BOREHOLE 

sm;: 1W1E AHO LOCATIOII DRIUJN(l 11£11tDO: 
4.E!:S inch t.D. Hollow St('M Auger"" 

--LA!DLA\I/OU2 R!-fS/MO 
SPLIT SPOON• 2,0 inch O.D,/1.5 inch I.D. CSP> 

VEST LAKE LANDFILL SHELBY TUBE• 3,Q Inch Q.0./2 13/!6 lnCh J.Q, CSH> 
OPERABLE UNIT 2 'IIATI!R I.IM!I. 

l1IIE 

D/\lE 
NORTHING: 1068097,67 

CASING OEFlll D/\llJM EASTING• 516887.97 EUVAl1()N 482.l 

llRIU. RIG CME 7S - TRUCK MOUNT SURFACECONOOlONS 
NIGI.E -$.!MPI.E H.IMIIER 

h i! I I I f :cl ---~- i ,: i 
.... ::::~ ClS.0-23.6 F't.) Loos~ to cor1po.ct, pa.le SP -.... yellowish brown ClOYR 6/2), horiogenous, -.... .... :.... 

® -.... . ... fine SAND, NR, dry, (SP>, (ALLUVIUM> -'::"" 16 ... - - -:: 4 1.3' ... -- 4 all' .... .... -6 ""' 
.... 

SP .... . ... -:::-11 7 ". 
® -". : ,__ : ; : :i-

L- . " -.... . ... -:;-18 ". f-j. ,__ -4 Li'.. ... -- 4 2.D' ... -"'" 
.... : L- 5 {7QlU .... SP 

:::-1e 5 . " -... 
@ .... -.... ::::~ -,__ .... -

"'" ... -t;-20 ····- ~ -:: 3 !.&. .... 
L- 3 2.D' ... -.... -4 <SO.fl . " SP .... . ... -i::- 21 6 .... 

@ -.... -.... - .... -- ····- = -::-22 ::::- - -6 l.S' .... -- 5 e.ii' ' ... -- .... -4 i(?5J:) .... SP - .... -::-23 8 .... 
® -.... -- ,,,,r_ <458.5> 23.6 -L- -... (23.6-25.G f't,) StlFf. light gro.y CN7) to -i::- 24 

,_ 
light 1::irown CSYR 5/6). IOl'l!nntE>d CLAYEY - -5 1a:. -... 6 2.!I' 
SILT, trO.Ci;> fine Sc.nd, SOMe r'Ootlets. NR, -... 

7 752) MOiSt, CCL-ML), (ALLUVIUM) SP -... -= -25 10 
@ "'" -- -.... I- -.... (25.6-28.1 Ft.) Very st;FF, rted1un -i::- 26 

,_ gr(I.)' CNS), stro. t<F>ed. CLAYEY SILT, ,__ -s .!£ soMe f'lne SAND, thin Or'go.nic -.... 7 e.a· -.... 10 tSOlO IH 
rootlet beds ((1 c::;M.), NR, MOIS1:, SP -,_ <CL-ML). CAI..LUV[UM) -= ::-27 1l @ -t: -- -~ ,___ -= i::- 28 -4 12: <28.1-29.9 f't.) St!F"f', Medtun gro.y CNS), --5 a,· 

I~ 
stro.tlf'lE"c:I, CLAYEY SILT o.ntl fine SAND, -5 E!5:() 1-15 CM, beds, NR. Moist, CCL-ML), SP -....:.., 29 7 CALLUVJUMJ (452.2> 29.9 @) -,_ 

,(~9.9-34.::> ft.) He.rd,, Ught olive groy 

\ 
-..... -.... <SY 6/D, f'ro.ctured L!M(STONE, SR, -,_ 

<VEATHERED BEDROCK) -

LOG 
IIORIIC NO. 

PZ-102-SS 

SHEET 

2 OF 3 

ORIU.llG 

START FINISH 
11£ 1lME 
15121 17:33 

PAlE D/\lE 

2/13/95 2113/95 

-
16103 @ !6 f't, 
21.17. 02 
1,0 ppl"I H2S 
O'/. LEL 
o.o PPM PIP 

16:20 @ 24 Ft. 
21% 02 
0.0 PPM H2$ 
07. LEL 
0.0 PP" PIO 

16140 @ 28 Ft. 
21.1% 02 
0.0 ppM H2S 
07. LEL 
!J.O ppn PlD 

~ z 
8 
C!) 
z :::; 
-I 
0:: 
Cl 

"' w .., .., 
i' 
-; 

1i:i 
0 ..... 
"" "" g 

"' " ru 
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~ 
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1i:i 
0 
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1/IJIIIIJlf 
I.AJDLAW WAITE SY8....,...8 INC. 

SOIL BOREHOLE 
sm: N.111£ AND UlCAllON OIWJIIGIIEIIIOO; 

-4,25 inch 1.n. Hollow Sten Auger 

--LAlDLAW/DU2 RI-FS/HO 
SPLIT SPODNi 2.0 mch O.D./1.S ft1Ch tD. (SP) 

\JEST LAKE LANlflLL SHELBY TUBt, 3.0 inch 0.D,/2 13/16 lnch I.D. CSH> 
OPERABLE UNIT 2 WATE11 UYa. -!WE 

NORTHING, 1068087.67 
CA5Il«I DEPIII OA'TUM E'.ASTING1 5I6Sa7.97 W.VAllON 482.l 

ORIU. RIG CHE 75 - TRUCK MOUNT SUlll'ACECCNDl110NS 
,IIIQ£ -SAl!Pl.E!WAMER 

i ~ I I I -.E:..- ! 

i 
AND I !(IJ DESCRFIION aF UA'!ERW. 

~ 

- 5 1.7' 

I 
(29.9-34.5 Pt.) Hard, light olive grg,y -- 5 ff <SY G/1), fra.ctured LlHESTONE, SR, -- s "'" <VEATHCRED BEDROCK) SP -

=-31 -20 
@ 30.2 Ft., wood Frogr1ents @ -- -

"- -- : 
=-32 

T I - -
~ 

-- -- -- -:: -33 
13 -u· 

~~ 23 a2r -
55 ~"' SP -- -;:-34 31 @ --

I 
(447.6) 34.5 : - (34.5-37.0 ft.) Ho.rel, cio.rk greenish -- -;:-35 - gray C5GY 4/ll, SIL TY CLAY, trr.c:e to f-- -12 .,. M littte F;ne so.nd, little fine grove;,{, NR, -- 18 rr, - Moist, (Cl), (\i(ATHE:RED BEDROCK) -- 21 "'' SP -

=-36 -18 @ -- -.... -- -- (445,1) 37.0 --37 End of' Soil Borehole Log o.t 37.0 ft -- : -- Se~ PZ-102-SS Record of' Drtlhote f'or- -
=-38 -roc:k descriptions -- -- -- -- --39 
~ -= - -- -- -;:-40 --- -- -- --41 -- -- -- -
;:-42 ---- -- -- -::-43 --- ---·44 -- --
i:: --

LOG 
BORING NO. 

PZ-102-SS 

SHEET 
3 aF 3 

DRllJJNG 

STN!t FIIISH - 'l1IIE: 
15<!1 17(l3 

DA1E QA'![ 

2/13/95 2/13/95 

-

17•07 @ 35 Ft, 
21-3% 02 
2,0 ppri H2S 
O'l. LEL 
0.0 PPM PID 

~ 
0 
(.) 

(!) 
z 
:l 
~ 

"' w 
.J 
.J 
':i' 
-; 

ii; 
0 .... 
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(!) 

g 
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d :z 
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PROJ€Ci': 1.AlOI.AWJFll,,FS 
PROJECT NO: 9«3-284a 
LOCATION: SRIOGETON, MO 

lYP 

OESCRlPTJON 

32 0.0-37.0 ft 

36 

See Soil Borehole Log 
PZ-102-SS 
37,0"'37.Sft 
No samples collected 

38 37.841.0 ft 
Highly weathered, thickly 
bedded, dark yellowish 
orange (10YR 6/8), fine 
grained, extremelv weak,. 
SANDSTONE, (ST. LOUIS 
FORMATION) 

41.0-44.6 ft. 
Moderately weathered, dark 
yellowish orange (10YR aJ6}, 
line grained, weak, SANDSTONE, 
(ST. LOUIS FORMATION) 

44.6·59.6ft. 
Slightly to moderately 
weathered, thickly bedded, 
light onve gray, micro­
crystall!ne, medl1Jm strong, 
UMl;STONE. (ST. LOUIS 

"' FORMATION) 

@47.0lt. 
Solulloned, fn·filled with 
unlithified sandy clay, In 
Aun 2, approximatery 50%, 

48 
competent rl)(;:k 

DEPTH !SCALE: 1 :2 

m 
g 
\! 
~ 

~ m 

CAIWNG CONTAACTOA: LAYNE·WESTEAN 
ORJL!.EA; 0. MAHURIN 

RECORD OF DAILLHOLE 
SORING METHOD: NX Coltl & watar 

pz.102-ss 
CATVM: MSL 

Sh!!et t ct 4 

COLLAR El.EV: 482. 1 
ORIWNG DATE: 2/14195 
ORfLL RIG: CME 75 

COORDINATES N: 1068087,7 
AZ!MUTH: O 

E: 5113887,9 
INCLINATION: -00 

J.Joh( 
F·Faut ....... 
S.Baddir!g 
F,FclallOn 

El.EV @ 
z OEPTH i! wn 

PL·"""" 

""""""' U·-5i,stePJ)td 
HrrtO,Jli!( 

> =o " ~§ ~ fl RCO 
8w ';/ ffi 
" IE c.. o OC>C>Q 

Oll<l>'lt"' <VT!Om,.. 

~- F•F•~ 
K.- CL,OatlnM 
SM,SMoaltt CH,,,_ ~- H·H•.iect 
VR-V.~ Gru:t-G'.avttFlod 

0 TINUm' TA 

i~il 
i58~ g 

TYPE ANO 

g g 

• 

SURFACE 
DESCRfl'T!ON 

e J,PL,SM·Gt:i:F 

J,l,SM·Cl 

• J,PL,SM·CL (2) 

J,1,SM-OFIF 

J,PL.SM·lntact 

• J,PL,SM·GRF 

• J,PL.SM·intact 

9 J,J,SM 

J,l,SM 

J,l,SM (2) 

• J,i,R (2J 

Core l.Qss 

J,l,SM 

J,l,R·CL 

J,l,R-CL 

J.J,R-CL (2) 

Cora Loss 

LOGGEO: J. MILLER 
CHECKED: R. BOOTH 
DATE: 3113/9!:S 

m 
;;; iE 
ffir,l ~ ril i!i /;a a 
~;; lo ;;; 

"' a 
[o •• ~g ft UIC ~ 
0 ~Ii !:! ... ¢U 

0 

~ ~ ! 

i &l 
~ 
• o:i:gg~ ............... 

NPI ... 11'1 0 «:i,:; ICU: a; 

" Q 
< 

6: 
0 ... 
~ 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

2114/95 @ 8:09 
Began corfng Run 1 

Fractures in upper 
portion of Run 1, are 
map?$d in highly 
weathered sandstone, very 
clayey, likely drll!ing 
induced 

Core toss due to weak 
rock 

Fractures In Aun 2, along 
contacts between 
lithclogies of day and 
limestone 

.;, Golder Associates 
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PROJECT; LAJOLAW/RI-FS 
PRO.Jeer NO! 9-43-2848 
LOCATION: BRIDGETON, MO 

• 

.. 

• 

DESCRIPT'ION 

44,6,.59.6 ~ 
Slightly to moder~ 
weathered, thickly bedded, 
light olive gray, micro­
crystal/in&, medium strong, 
LIMESTONE, (ST. LOUCS 
FORMATCON) 
48.8-49.0 It. 
Ghwconilic clay and limestone 

50 fragment fnfilled collapse 
zone, stylol!tfc 

51.8-52..2rt 
52 lnfflfed zone 

52.0-52.9 ft. 

5B 

8reciated. collai:,sed, lnflUed 
wlth limestone fragments. 
sand and clay 

56.9·56.9 It. 
Collapse, Infilling clay 

57.4-57.Sft 
!nfllfed fraction 
57.6-59.6 It. 

sa Solutfoned, infilled wtth 
limestone fragments, 
glauconttic clay, sand 

59.6-BO.a ft 
60 Fresh lo moderately weathered, 

thinly bedded, light olive 
gray (SY 6/1), medium 
crystalline, extremely weak to 
medtum strong, LIMESTONE, 
(ST. LOUCS FORMATION) 

61.6·62.4 ft. 
a.? Collapse filled with limestone 

fragments, clay and sand 

DEPTH SCALE; 1-:2 
CAIL.UNG CONTRA.CTOR. LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

" 0 
~ 

~ 
0. 

ii 
"' 

RECORD OF DRILLHOLE PZ-102-SS 
BORING METHOD·. NX Com & water DAnJM: MS!. 
OA!t.UNG OAT=: 2/14195 
DAILL RJG: CME 75 

""""' i'L·?Uln.w 
F,FM c . .,,,,. ....... IJ·U~ ·-- ST..S!eppt,lf 
F,Flffilllon MrregiJar 

> 
0 

z 
ruv ww z ·~ RQO 

DEPTH z BM , 
CF11 z " 

COOACINAiES N; 1068007.7 
AZIMUTH: 0 ·-- F .. FeOIOM ........... CL..Qaylnlil 

"'"""'~ CK<>m, .. _ 
H•H•ai.d 

IJR.V, ROl.,9'I GRF-OriMII Altd 

NTI U1 DATA 

ll! ~ TVPEANO 
SIJAFACE 

OESCRlflTION •• " . 
J,C,R-CL 
J,l,R-CL 

J,PL.SM (2) 

• J,PL,SM 

J,C,R 

• J,PL,SM 

J,C,R 
J,PL,R 

J,l,R 

• J,PL,SM·Cl·intact 

• J,ST,R~Fe 
J,PL.R-
solutloned 

Core Loss 

J,PL.R 
• J,PL,R-Fe 

G J,C,SM-CL-intact 

J,PL.A 
• J,l,R·Fe 

J,PL.A 

• J,ST,R 
• J,l,R·CL 

• 
• • 
• 

J,l,SM 
J,Pl.SM·CL 

e J.1.R 
J,l,R 
J,l,R 

J,PL,SM-Fe 
J,PL.SM 
J,l,R 

J,l,R 

J,l,SM,CL 

J,PL,R 
J,PL.A·CL 

J,PL.SM-CL 

J,C,A 

J,l,R 

J,PL.A 

J,C,VA 

J,C,R 

CJ 
2 x 

~ts 
~ 

CJ /;j z ~o w 0 
~~ " ;;; 

~ 
© 3 

0 

g e 

! 
~ 

~ ~ 
0. ;;; 

Sheet 2 of 4 

COUAA EL.EV: 482.-1 
E: 516887.S 

INCUNATION: ·00 

NOTES 
WA TEli LEVELS 

INSTRUMENTATION 

Core loss in Run 2 d1Je to 
problem with barrel 

Core loss due to 
fractures/lugglng of bit, 
some rock recovered in 
this interval, but broken 
up 

Numerous intact. very 
•maJC, clay nfled, 
Irregular fractures 
54.7:.00.3 ft 
Not mapped on graphic log 

LOGGED; J, MILLER 
CHECKED: R BOOTH 
PATE: .3/13/9:5 

Golder Associates 



PROJECT: LAIOLAWIRI-FS 
PROJECT NO: 943-2848 
LOCATION: BAJOOETON, MO 

K PE 

OESCRIPTION 

64 
59.6-80.B ft 
Fresh to mQQerruety weathered, 
thinly bedded, llghtoltve 
gray (SY 6/1), medium 
crystalllne, extmmety weak to 
medium strong, LIMESTONE, 
{ST. LOUIS FORMATION) 

66 64.o.65.4 ~ 
Collapse fraction infi!led 
wfth clay, l!mestone 
fragments., sand 

67.3-67.4 It 
Clay, sand and llntes1one 
fragment lnlilted fracture 

68 67.9-68.0 ~ 
Cfav and llmemone framgent 
lnfilled fracture 

70 70.1-70.5 ft 
Co!fapse inmrect Witti 
limestone fragment$. black 
~lay, pyrite orystaJs, sand 

71.3-71.7 ft. 
Breccia tmed zone, pyrite, 
limestone fragments, black 

72 
elay lnfllllng 
72.1-73.2ft. 
Collap&e zone 

74 

78 

7B 

so 

DEPTH SCALE: 1 :z 
OAIWNG CONTRACTOR; LAYNE-WESTERN 
OAU.LeR: 0. MAHURfN 

" 0 
~ 

0 
:f 
~ 

~ 
"' 

RECORD OF DRILLHOLE PZ·102·SS Sheet a o1 4 

COliA.FI ELEV: 462.1 
SORING METHOD: NX Core & wall;!r OATUM; MS!. 
DRILLING DATE: 2/14195 
DAILL FIIG: CME 75 

J.JO('<I 
F·FIUt -~ S•Elldl!ltlg 
F-Fobllon 

0 ELEV z 
OE1'!1< § 
"1) • 

Pl.·PIN!ar 
C.CUNtd 
lJ·Un<XJaihO 
ST.s1app.d 
1-lfflQUllt 

> ·~ • ~§ ROO ~. "w • fE If O ii~ri: N'ltOII"'--

LOGGED: J, Mll.t.EA 
CH!;CKEO; R. B(X)TH 
CATE: JI I 3195 

COOROINATES !i: t068087.7 
AZfMUTH; o 

e: s,eaa1.a 
JNCUNATION; -oo 

P·Pol#tltd Fe,FeOmM 

"' z K-- ct.<:t,y""' z ,: c 0 ··- C!!-CHoo!o ffi~ 
... 9 ~ --- H·H•lll9d " @ ! z 

VR.V, Rolq1 GRF-Grav.r Fihd "c w ... NOTES ~~ "' ;; z 1li WATER LEI/ELS OISCONTINU AT ... 
~ 0 if 3 m ;; 0 INSTFIUMENTATION 

:§! ~ " ... 1VP£ANIJ =o .. " 2Qg SURFACE ~g re U< < .m .. 
OliSCfUPTION § • l~i if!~!li "" ... 0 • ~2 ... " . • U< 

J,PL.R 

Numerous very $mall 
J,l,R-SM intact. clay and sand 

filled fractures 
65.S.68.6 ft. 
Not mapped 

J,l,R 

J,l,R 

J,~R-CL and 
"'"d filled • J,J,Fi-Intact 

J,l,R·CL 

J,l,R·ca.lcite 
filled 
J,PL.R 

J,l,R 

J,C,SM 

J,C,R 

J,l,R·Fe 

J.1,A 

Numerous small Intact 
J,l,R·CL (3) fractures not mapped 

73.2-74.9ft. 
J,l,R (2) lnfilled clay. sand, 

limestone fragments 

J,J,R 

J,l,Fkalclte 

• J,I.A-calclte 

J,f,A·cafoite 

Golder Associates 

J 
J 

' l 

1 
1 
l 

j 
i 

j 
j 

i 



PROJECT: LAIOLAW/Rl·FS 
PROJECT NO: 94:lw2848 
LOCATION; BAIOGETON, MO 

OESCAIPTION 

80 80.3-80.5 ft. 
Solutloned rocf(, infllled 
with limestone fragmenhs, 
olay 
80.8-62,3 It so.so 
Moderately weathered, 
lntsrbedded, llght gray (N7). 
weal< SILlY CtAYSTONE, 
(ST. LOUIS FORMATION) 

82 
Cherty 

39!0tBO 
82.3-64.0 fl 82.30 
Sllghlfy weathered, thinly 
bedded, light ollvEt gray 
(5Y 6/1}, finely cyrstalline, 
medium strong, At:IENACEOU$ 
LIMESTONE. (ST. LOUIS 
FORMATION) 

114 84.0-84.4 ft. 
SllghUy weathered, thinly 
bt!dded, veiy light gray 
(N8), ffne gralned, medium 
strong, SANDSTONE. 
ST. LOUIS FORMAT!O 

64.4·87.0ft. 
Slightly weathered, thinly 
bedded, dark!ra {N3) to 

•
e medium gray (N , weak. 

CtAYSTONE Sil lY 
CLAYSTONE, (ST. LOUIS 
FORMATION) 
Carbonaceous 

87.0-89.9 It. B'l,00 
Sfightly weathered to fresh, 
light brownish gray (SYR 6/1), 
microcrystalllne, medium 
strong, CRYSTAWNE LIME 

86 ·STONE, (Si. LOUIS 
FORMATION) 
Upper 1 It. and lower 
3 in. bioturbated, pyrite 
mineralfzation 

90 End of Flecord of Drillhole 
at89.9~ 

•• 

• 96 

OePTH SCAt.5: 1 ;2 

.. 
0 
~ 

~ 
~ .. 

ORILUNG CONTRACTOR: LAYNE·WESTERN 
ORILLER: o. MAHURIN 

RECORD OF DRJLLHOLE pz.102-ss Sheet 4 cl 4 

COLLAR El.EV: <¢82, 1 BOA!NG METHOD: NX Ca,e & wllfer 
OR!WNG DATE: .U14/95 
ORIU.. RIG: CME 7,li 

J.JDf'll PL,Pla-JN ~-,.. ... C.C,,,,od -"""'· ...... U,- Slr,l·Smc.ott 
8,Stm'lrlQ ST..st!lpptd ""°""' F·FOiltion ,....,,. VR.Y, Rougi 

> 

~~ 
DI 

0 
~ 

ElEV ~~ <w z ROD z o§ ~ffi ·~0 DEl'lH 
~ 68~ g 

!Fl} ~ 
c:,C>CO fE 4,. O .. 
mo>OW'N N.,..,...,.,. •• 

• 

1 "" 

• 

04.60 

DATUM: MSL 
COOROINATESN: IOSSOB7.7 
AZIMUTH: o 

E: 51ffl7.D 
INCLINATION: ~oo 

FW•~ 

" z CL-aay!n61 ~ :c 

~ 
0 

CH,,_ 
ffil;j I 

~ i= 
H-Heilltod ~ ! ~ ORF-Or.Mii Fhcr °'c !. NOTl;S 3;; !; cl ij! WATER LEVELS UJTYCATA 5 Cl 

~ "' !; 0 INSTAUMENTA110N 
TYPE ANO 

.,!igg! 
\;; 

SURFACf I!! 
D!;&Cff(PTION ..,_<'l<l!o-

N"'"""' ~ a:: 0:: a:: i:r: 0: 

J,l,A 

J,l,R 

J,l,R 
J,l,R 

J,l,R 

J,Pl.SM 

J,Pl.SM (2) 

J,Pl.SM 

J,l,R 

• J,PL,SM (a) 

• 

69.90 

"' " 

LOGGEO: J, MILLER 
CHECKED: R. BOOTH 
DATE: J/1319!1 

J,PLSM-CL. 

• J,PL,SM·CL 

.J,l,SM·CL 2114/95@ 14:25 
Compete drilling 

Golder Associates 



105 

120 

Well No. PZ-102-SS 

Boring No. X-Ref: PZ-102-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068088 ft. 

Easting: 51B888ft. 

Drilling Summary: 

Total Depth -----'-90c.c.4.;..c:.ft_. -------
Borehole Diameter ,o t/4 in. co.o"ar.o 11.) s 11a in. (37,o-oo.4 1q 

Casing Stickup Height 1.80 tt. 
Driller Layne-Western 

Rig 
Bil(s) 

St. Louis, MO 

CME 75, Schramm Portadrlll TSSOH 
6114 In. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing Sx8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C = Casing S = Screen 

79.70 
89.50 
90.83 

Strin s) 
Cl 
$1 
C2 

Elevation 
48S.85 - 402.35 --- ---402,35 - 3S2.55 --- ---

C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rlngs 

C2 2 In. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

S1 2 in. dia. Schedule BO PVC, 0.010 In. 
machine cut slot, flush threaded with 
o-nngs 
16-35 mesh Silica Sand, 77.0-90.4 ft. 

Filter Pack: Less than 50 mesh Silica Sand. 

75.5-77.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-65.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 65.0-75.5 ft. 

Concrete: 0.0-3.0 ft. ~-~~~-~----~-~ 
Comments: 

Elevation Ground Level 
Top of PVC Casing 

482.1 tt. NGVD 
483.85 It. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Dale Time 

Geophys.Logging: 
Casing: 3!12J9s 13:40 3/121ss 13:so 

Filter Placement: 3112155 t3:&S 31t2J95 14:10 

Cementing: 
Development 
Bentonite Grout 3112/95 14:15 3112/95 J4;:l0 

Bentonite Seal 3112195 ~ ~ ~ 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

,oo 
00 

60 

! 
70 
60 

•• 
40 .. 
30 
20 
,o 

0 
0 20 60 so ,OQ 

TIME (Minutes) 

Not to Scale Supervised by a. Tilton Site LAIDLAW/OU2 RI-FSIMO 
Job Number ----=e43-="'2a"'•""a ____ _ Flle Name PZ102SS 





1/lfllllllfl 
LAIDLAW WASTE SYS-US IHC. 

SOIL BOREHOLE 
SIIE NM1E ANO 1.0CATION DRIU.t«. liElHOD: 

4.25 inch 1.0. Hcltow Stef'I A1.1ger 

--LArDLAWOUl! RI-FS/MO 
SPLIT SPOON• e.o Inch 0.D,/1.5 inch 1.0. <SP> 

\/EST LAKE LANDFILL SHELBY TUBE• J.O inch O.D./2 13/16 inch I.D. <SH> 
OPERABLE UNIT 2 

- LE.\'EL 
1l!E 

Dll1E 
NORTHING, l06813I.86 

CASIHC DEPTH ll/\llJM EASTING• 516858.81 EttVATION 484.5 

OOLI. RIG CME: 75 - TRUCK MOUNT StJRf'ACE CONDl1ION!i Fto.t, Qro.ss cover"ed a.rea. 

ANGLE -SNJP1.£ HAMMER 

k ~ I I I I 

' 
--Dl:SCRl'IICIII ~ IIA'IERW. i 1~ I 

L.. 5 1.s· 

IIW 
C0.0-6.0 f't.) FlrM, dork yeltow1sh brown -L. 5 aw ClOYR 4/2), CLAYE:Y SILT, tra.c;;e tirgo.nics -L.. -g- 3 7Sll:l (fine roots), NR. do.Mp, (CL-ML), <TOPSOIL) SP -= 1 5 

0 --L. .... -'- -i::- 2 - - -2 1.9' 

= I:: 4 z.ir 

IM -- 5 t<JOt) SP -- 3 5 
® --- = = c... -=- ,4 '-" cha.nges to nodero.te '--- -2 l.8' e 4.0 ft., c:olor -- 3 2.lr yellowish brown ClO'l"R 5/4) -- 4 (90%) 

IN SP = =-- 5 5 
@ -- -- -'- -... .... (4 78.5) 6.0 -

'--- 6 -

= 
2 l.5' Ct,.u-14,0 ft.) Loose, Mottled, nor;lel"nte -
2 E.0' yellowish br"'own CIOYR 5/4) to pc.le -

IIH -c.. 4 ~7!i:.!) yellowish br"Own (lOYR 6/2), SIL r. NR.. SP -
'::- 7 5 da.Mp, <ML>, CLOESS) 

0 --- -- ,_ 
...: I-

~ c:- 8 
,_ 

5 1.4' -'- 5 a]?' -'- -..... 5 t7Q?.) SP -
'::- 9 5 

@) --..... ,_ -
'- -
I- -
i::-10 ~ ~ -4 l.5' e 10.0 Ft .. Silt becoMes coMpo.ct -t:: 5 air --'- 6 75:1:l SP -
'::- 11 9 

® --.... -.... ... -.... -.._. ,2 ~ ~ -
t: 3 i.a· -

5 2.0· --
L. 8 ('!llr.0 SP -'::"" 13 !l 

0 ---- -.:::. .... -t:- 14 '- '-- -:. 6 '" (]4.0-17.9 ft.> Conpo.,:t, Ught olive Qr"Gy 
SP .... 6 w (5'1' 6/1), SILT, tl"'OCe 1rcn sto.;ning. NR, : .... 

~ 1001< ® .... do.np, CML), CLOESS> -

LOG 
llCIRINGNO. 

PZ-102R-SS 

Sff£El' 

l Of' 3 

OIUWNG 

START -1l!E TIME 

8130 10•45 

llA'lE Dll1E 

6/15/95 6/15195 

-
e: 
z 
8 
(!) 
z 
:3 
ii: 
c 

z 
0 .... 
d -,,; 

~ 
fa 
CJ) 
CJ) 

9 
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a, 
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d z 
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V, 
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JIIIJIJIII SOIL BOREHOLE 
LAIOUW WASTE BY8TellS INC. 

SIIE IWIE Nill UlCAT10N ~M£1HOO: 
4.25 it!Ch 1.n. Hotlow SteM Auger 

--LA!DLAl.'/OU2 Rl-FS/MO 
SPLIT SPOON, 2.0 tnch CI.D./1.5 inch J.D. CSP) 

VEST LAKE LANDFILL SHELBY TUBCi 3.0 inch 0.0.12 J3/16 inch I.D. CSH) 
OPERABLE UNIT 2 WATER LfNEL 

1lME 

MlE 
NORTHING: 1069131.96 --DAlUM EASTING• 516858,81 EI.EVA'IION 484.5 

DAU RIG CM[ 75 - TRUCK MCIUNT SU!f"ACE CONOOlONS f"la. t. nro.ss covered a.reo. 
NiGI.£ -SAMPf.E HAMMER 

9 ~ I I I SMl'l£.INDIUIIIER ~ 

i ;t 1~ I D£So:RIPl1QIICF-

.... 

I~ 
C14,0-!7,B ft.l COMPO.Ct. light Olive groy SP -.... (SY 6/1), StL T, tro.ce Iron staining. NR, -.... ® -~ do.Mp, <ML), (LDESS) -t::- 16 ,__ -: 3 l.S' .... 4 aiF -... 5 (911.() SP -- -::-17 8 

© -froM 17.0-17.B ft~ Silt beCOMQS wet 

= 
-- {466,7) 17.8 - --18 ... :~ (17.8-1::!2.7 Ft,} CoMpo.c:t, pa.le yellowish '-- -~ 9 1,6' .... brown ClOYR 6/2), fine SAND, tro.c:t- Silt, -= 9 u .... 

tro.ce Iron oxide staining. NR, dry, CSPl, -.... 
SP = - 6 (8~)0 .... (ALLUVtUM> .... 

::-19 10 .... 
@ -.... -- .... -... - .- -- ... -

::-20 ·~ ~ -4 1.5' -.... .... 6 [W .... -- 7 7:S):) ... SP -- .... -'::- 21 9 .... 
® -.... 

= .... - ''-- ... -- .... -
::-22 

... :<- '-- -4 1.a· ... -- 4 IT- .... 
(461.8) 22.7 -- .... 

SP -'- 8 t'illZ) -= ::-23 6 II <Z2.i-24.0 ft.) CoMpnct, po.le yeltowlsh 
@ brown UOYR 6/2), fine SANDY SILT, NR, -c... dCJ.Mp, (Ml), CLOE.SS> -I-, -I-, '- -

:::-2,4 ... (24.0-28.0 f't.) CoMpo.ct, Mottled nodero.te '--- -5 L6' -.._ 
6 air yellowish brown (10YR 5/4) to light OllVe -~ 

6 [Biil{! gro.y C5Y 6/D, SILT, SOMe iron oxide SP -c... -t::- 25 6 sto.1n1ng. NR, de.Mp, (ML), CLOESS) 
@ --I-, -I-, ,_ -I-, -t::- 26 I- .__ -

5 1.a· E! 26.0 Ft .. color cho.nge-s to olive gray -1-, 3 2.0' (5Y 4/1) o.nd Silt b!i;'COME'S Moist -I- 5 C91!:t) SP -
t:_27 8 IH @ -= L.... -c... -L.. -L.. I- (456.S) 28.0 -= t::- 28 4 2.{I' <eB.0-30.8 FtJ Stiff, olive grQ.y -. 6 u <5Y 4/D CLAYEY SILT, NR, l"lO!St, <CL-ML), --. 

10 100:.! 

iN 
<LOE SS) SP -.=...2s 10 @) -~ -~ -L.... E! 29.6 f't .. th[n silty F;ne so.nd seo.ri, -'- de.rip «l in. thJck) -

LOG 
BORIIIINO. 
PZ-102R-SS 

SH£Ef 

2 Ill' 3 -S1lW -1lME TIME 
8:30 1Cl4'5 

MlE DA'JE 

6115195 6115195 

-
~ 
0 
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(!) 
z 
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.J 
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IIIIJi/JIII 
LAIDLAW WASTE BVSTEMS JNC. 

SOIL BOREHOLE LOG 
SITE NM11i ANO UlCATlON DRIWNGY£1HCO: BORIIIGNO. 

425 inch J.D, Hctlow Sten Auger PZ-102R-SS 

SIEE1' -- 3 OF 3 

LA!DLA'w/DU2 RH.SIMO 
SPL!T SPOON• 2.0 Inch 0,ll./1.5 inC:h I.D. (SP) DRIUJNO 

\JEST LAl<E LANOrlLL SHELBY TUBE• 3.0 Inch 0.0./2 13/16 !n<::h 1.D, (SH) START fNSH 
OPERABLE UNIT 2 WATER I.E.\<laJ. 1IIE 11111! 

1IIE 8130 10:45 

0.0.'IE ll,\lE D,\1£ 
NORTH!NG1 1069131.86 

CASING DEPTH 6/15195 6/15/95 
0.0.lUM EASTING• 516858.81 El£VA110N 484.5 
llRll. RIG CME 75 - TRUCK MOUNT SURFACE <::ONlllllOHS F'l1;1 t,. oro.ss t:overed area. 

ANGI.E -
SAMl'I.E -

' i! I 
I i SN,lPl.£ llllll!ER I - I -i llOCRll'l'lQff CF IIJJ'ERW. 

'- 5 1•· 

~ 
CCS.0-30.8 Ft.) St1F'f', ollve gray : '- s rr- CSY 4/1) CLAYEY StL T, NR, Moist, CCL-HL.), '- -I- 9 ""' <LOESSl (453.7) 30.' SP -:::- 31 )4 C30.8-3i:!,O Ft.) Cor1pu.c:t, olive gro.y @ -
CSY 4/1), SILT, NR, MOiSt, CML>, CLDESS) : t: -

~ ·~ 
"' "' - - (452.5) 32:.0 -=-32 -47 1..2' it • C32.0-J:i.O F't.) Very dense, Light olive - I!! 32.0 ft., f'irst - 44 z.lr • • gro.y (SY 6/1), Fine GRAVEL o.nd SIL TY f'-c :: water encounter~d - 26 ((j0:0 ..... ~ SAND, trace pieces of' t;gn!te, NR. wet, overlying bedrock SP -

~-33 27 • CGP), (WEATHERED BEDROCK) 
@ -.. '- -- • -:: •• :: • 

=-34 • • - -: l& 0.4' . ~ - 50/2 T1F . . ~ SP -- • @ -- ua:o •• (449.5) 35.0 -::-35 End of Soil Borehole Log n t 35.0 tt. -: .... -

j 

~ 
z 

Q a 
~ ~ ..., 
;: ::,:: 

(.) 
,,; 

" - See PZ-lOCR-SS Recor"d of Drllthote tor -... -::;- 36 rock descr1pt1ons --t: --
" ' ~ 

~ 
,;: ,.. 

'- -
::;- 37 --'- -- -!- -::;- 38 -
!- : 

Q 
lJJ 
t!l tg t!l 

9 0 

'- -'- -
::;- 39 --... -.... -1-- -t::- 40 --t: --'- -
::;- 41 --... - a, .... - ... ,._ -t:;- 42 --,_ -t: --743 -:: 
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PROJECT: LAIOLAWJRl·FS 
PFIOJECT NO: 943-2848 
LOCATION; BRIDGETON, MO 

DESCRIPTION 

32 0.0,35.0 It 
See Soll Boretiole Log 
PZ·102R·SS 

447.10 
35.0,37.0 ft. 35.00 
Hlghly wenlherod, thinly 
bedded. l!ght oltve gray 
(5V 13/1), fine grained, medium 
strong, LIMESTONE. 

36 (ST, LOUIS FORMATION) 
Stylolltic 

37.0-55.B ft 
rresh, lhinly bedded, light 
olive gray (5Y 6/1), micro­
crystallino, medium sb'ong, 
LIMESTONE. (ST. LOUIS 

ae FORMATION} 

OEPTH SCALE: 1:.2 

§ 
~ 
~ 

11i 
0 

ORIUJNG CONTFIACTOR: LAYNE-WESTEAN 
DAIUER: 0.. MAHUA1N 

RECORD OF DRILLHOLE PZ-102R·SS 
60RJNG MET HOO; NX Core & wa~t 
DRILLING OAT£, 6/15195 • 6119/!i5 
ORIU. R.G: CME 75 

J.Ji;w,1 Pl.·P!Mllf ·-""" e.cuivad ·---~""'~ U·U~ ·-S·Bedi::tsg ST-Slopped -F·FoiUcn 1-lrrao:Jar \'R.V. Rouli,fl 

> m "' w~ 
0 • ~8 aev z ~~ 'Im z AOO u" OEP'1< , 8hl ~ffi ~ ~ .. 
" 

DATUM: MSL 
COOAO!NATES N: 1006087.87 
AZIMU'lri; o 

F,.FllOJ,;ido 
0 

Cl.-Clay Intl ~ i!: a 
C!i""""' ~~ cl 0 Ill H·HHJod a; ~ 

t.mlt-OQ\ltl Fhd c ~ ~. :;; :;; z 
UllYO TA ,- m ~ 

Q 
TYPE ANO fg a: §! - .. 5URFAC£ ~~" a; .,. ...... ---

~ 

!! 
~ 
;; 

Sheet 1 cf 4 

COLI.AA EU:V: 482., l 
E: S1&87.1)7 

JNCUNATION: ·00 

z 
0 

< 
NOTa, 

ff WATER tEVeL.S 
0 INSmUME .. lTATION 

.g [ii .. ~ ·-OESCRtPTION 0 •• ! M!~&!2 ll2 ... -~ iF1) a:; oooe, ••• • ~ "'"'"'"' "'""'°"' .. 

LCGG!:O: B. TILTON 
CHECKED: R. BOOTH 
DATE- 7/121'95 

" 

J,l,A (6) 

J,l,A (6) 

J,PL,SM 

J,l,A (3) 

• J,l,A (2) 

J,l,R.CL (2) 

B,l,A {2] 

J,l,A,CL (2) 

J,l,A (4) 

• J,l,R 
J,l,A,CL 

• J,l,A (4) 

J,l,A (3) 

J,l,A (5) 

O J,l,R.CL 

J,l,R (2) 

J,l,A,CL (3) 
J,PL,SM 

J,/,R(4) 

J,l,A,CL (4) 

J,l,A (2) 

J,l,R,CL (3) 

ue 

6/15/95@ 11:00 
8-mccring 
liignly broktln rock due 10 
weathering and drilling 

6/15/95@ 11:50 
End Run 2 

Golder Associates 



PfOJECT: L.AJOLAWIR!.FS 
PROJECT NO: Q43.2848 
LOCATION: BRIOGEiON, MO 

48 ar.o-ss.aa 

.. 

.. 

"' 

,0 

tl2 

.. 

Fresh, lhlnly bmfded, light 
ol=e ray (5Y 6/1}, miczo­
c llne, modfum strong, 
Li ESTONE, (ST. LOUIS 
FORMATION) 

55J:H31.3 ft. 
Fresh, medium bedded, light 
alive gray (SY 6/1), medium 
c[l,'ltaJUne, '"°'ljl· U ESTONE, (S . LOUIS 
FORMATION) 
Stylolltic 
55.8-56.1 ft 
Chert layer 

57.S..58.0 ft. 
Hard, greenish gray (SG 6/1}, 
Siltstone layer 

61,3-70.4~ 
Fresh, thinly bedded, Jitt 
ofrv':a'fray {SY 8/1), fine 
crys line. medium stro~. 
FOSSILIFEROUS LIMES ONE. 
(ST, LOUIS FORMATION) 
StyloUtic 

OEPTH SCALE: 1 :2 

" 9 

i 
1! 
" 

OAIWNG CONTRACTOR: LAYNE-WESTERN 
ORILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·102R·SS 
DATUM; MSL BORING METHOO: NX Core&. water 

ORI LUNG OAiE: e/15/95 • 6/15/95 
OR!LL RIG: CME 75 

COCfIDIN/1.iES N: 10S8007,67 
AZIMUTH: a 

J.JOfll " ....... F·fd "'""""" ...... u.u-a.a,ddng ST·S'leppild 
F•FOGIXln l,~a, 

'""' g 
RQO 

0£Pfl-j • 0 
!Fl) ~ 

' "' " 

• "' " 

-K,sakllnlldl(I .. .....,.,h .. _ 
VR..V,~ 

jw~ 
il8~ • 
O a " . 

F .. FIIOxioo 
Cl.-C:l.iylrltil 

""""""' """'""' OAF·Gralr'Oi f'm:I 

NUITYDATA 

iY'PEAHD 
SURF AC I; 

DESCRIPTION' 

B,i,R,CL 

B,(SM,CL 

B,l,R (2) 

J,IJl-intact 
J,l,SM 
B,PL,SM 

J,l,R 12) 

• J,l,R 

B,i,R 

8,l,R 

• Jil,R 

J,l,R(2) 

• 8,1,R 

8,1,R 

• • 8,1,R (2) 
J,l,R-iotact 

J,l,R 

• J,iR·inta~ 

8,P~SM,CL (3) 

B,(R (3) 
J,PL,SM,Fe 

J,PL.SM (2) 

" .: ~ ffit:5 i:j z ;Ee w 
~ .li" 

IC 
~ 

~ "' y 

'8 ~~ 
0 

Sheet 2 ot 4 

COLI.AR Et.EV: 4'2..1 
E: 5168117.07 

INCUNAltO~ ·00 

NOTEs 
WATERlEVELS 

INSTRUMENTATION 

6/15/95@ 13,45 
End Run3 
Core loss possibly due to 
wash out of clay seams in 
Joints 

6/15/95 @ 15:00 
End RunJ 

6/15/95@ 16;15 
End Run 5 
Stop drilling for the day 
6/16/95@ 7:15 
Began Run 6 

LOGGED: B. TILTON 
CHECKED: R. BOOTH Golder Associates 
DATE: 7/12/95 



PROJECT: LAIOLAW/t11-FS 
PAO.Jeer NO: 943-2848 
l.OCAnDN: BR!OGE;TON, MO 

KTYPE 

OESCRIPTION 

64 61.3·70.4 ~ 

.. 

.. 

70 

72 

T4 

76 

"' 

BO 

Fresh, thinly bedded, light 
olive gray (SY 6/1), finely 
crvstaJQne, medium strong, 
FOSSILIFEROUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

70A·75.2ft. 
Fresh, thinly bedded, light 
olive 91'.8Y (5Y 6/1), finely 
crystalline, medium strong. 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Stylolitic 

@74,21!. 
Stiff, dark ~reenlsh gray 
f5G 4/1), cay seam, 
-1/2 In. thick) 

75.2-76.0ft. 
Fresh, thinly bedded, medtum 
bluish Puray (58 5/1}, micro-
~stal tne, very strong, 
S cifie<! Limestone, 
(ST. LOUIS FORMATION) 

406, IO 
1s.0-nA 1t 76.00 
Fresh, medium bedded, brownish 
gray (5YR 4/1), microcrystal!ine, 
strong, DOLOMITE. 
(ST. LOUIS FORMATION) 
Moderately porous, {open 
vu s <1 mm. 
n.4-BB.6~ 77.40 

Fresh, very thin~ bedded, 
tight olive gray ( 6/1), 
veiy fine c~lioo, medium 
stron3, LIM STONE, 
(ST. OUIS FORMATION) 
Some very thinly laminated 
shafey p.utings 

DEPTH SCAI.E: 1-:2 
OAlLUNG CONTRACTOR; LAYNE-WESTERN 
ORILLEA; 0, MAHURIN 

8 
~ 

~ 
~ 

1f 
"' 

RECORD OF DRILLHOLE 
!30RING METHOD: NX Com & water 
DA!WNG DATE: 6/15195 ~ 6/1S/95 
CRILL RIG: CME 7$ 

""""' f'l·l'tW'IW' P•Pflhhtd 
F·FatJI c""""" ·~-~- IJ."""'- Shi·Smoolh .... _ 

ST·S~ """""' F4'obt!on l·llr~ Vf!.V.~ 

PZ-102R-SS 
OATUM: MSL 
COOROlNATES N: !068081.&r 
AZIMUTH: 0 

F .. F".oioci. 

"' """-""' z " ~ c""°"""' ffi1,1 ~ 9 H,Hatffd 1;j 
GAF-Oi"llVII rlhd /;c w Cl >-

"' ::l<i " ,; >-> DISCONTINUITY TA "' 0 • •g ~ d ~ 

'"" 
WW 

~o ir " ~> ~~ jwin 8§ ROD TYflf!:/tNO O<PTH 3 ~ ffi 58~ i ii ii o:g SURFACE ~g u. (F1} ~ • ~· n-n 

Shnot3o, 4 

COLLAR ELEV: 482. 1 
E: 518881.97 

INCLINATION; ·90 

z 
0 = ! i 1;j NOTiaS 

WATER LEVl;l,,S c re ;; 0 INSTRUMENTATICN 
0 In 

00 o• ·-OESCRJPT!ON 
Cl Bi~ ~ U2~ 

OCIOCI ............. $!: 0 0 !fl ¢;2 ! 111 ... ..- ... " • 

• .. ~ 

LOGGED: 8. TILTON 
CHECKEO: A. 80011-1 
DATE: 7/12195 

B,Pl.,SM 

B,Pl.,SM,CL 

J,PL,SM 

B,Pl.,SM (2) 

B,1,SM 

• 8,1,R 

B,1,$M 

J,Pl.,SM,CL 

B,PL.SM 

• JJ,A 

B,l,SM 

J,PL,SM 

• J,Pl.,SM 

J,l,A 

J,l,R 

Golder Associates 

6/16/95@ B,25 
End Runs 

6/16/95@9:15 
End Run 7 



Pfn.lECT: LAIOLAW/Al:·FS 
PROJECT NO: 943-2S48 
LOCATION; BRIDGETON, MO 

DESCRIPTION 

~ .. 
n.4-tl8.6~ 

E 

Fresh, very thinly bedded, 
light olive gray ~ 6/1). 
very fine cm lno, medfum 
strong, UM SiONE. 
(ST. LOUIS FORMATION) 
Some very thinly laminated 
shaley partings 

...... 

..... 

L. •• 

L. .. 

:J93.5rl 

88,6·90.0~ 66,SO 

Fresh, m~ium bedded, medium 
da,~ay ~N4), very weak. 
CLA TO E, (ST. LOUIS 
FORMATION) 

L. "' 
""'-10 

End of Record of Ornlhole 90.00 
at 90.0 ft 

'- 92 

.. 
DEPTH SCALE: 1 :2 

§ 
u 
i: 
ffi 

~~ 
~~ 
E~ 

i 
i 
cg 
~~ 

IC 

E-:: 
~~ 

~ 
E= 

i 
~· 

! 
~ 
E 

ORfUJNG CONTRACTOR: LAYNE-WESTERN 
OAff.LER: 0. MAf-JUAlN 

RECORD OF DRILLHOLE PZ·102R·SS 
OATUM: MSL 

Sheet 4 or 4 

cot.I.AR El.EV: 482.1 aof!ING ME'THOO: NX Com & watct 
ORIWNG OATE; 6115195•6/19/95 
ORlLL FlfG: CME 75 

COOROINATSS N: 106a00'.7.G7 E: fl1&m'.97 
INCLINATION: ·00 

"'""' l'L·-
F,FaJt <><>nod ....,,r U·-
S·Secldf'lg ST·-
F.flabl\Qn ,.,.,._ 

.. 
!~ a: 

ELEV 0 ~~ z ROD 
~ ~ 8hl ~ffi a: 

"" Ir ,:u:>aa .~. 
... "''"'"' "'..,. .. .,_ 

' ..... 

Ai!MIJTH: ti ·- F•FtCh:lc» • ·-- CL-Olylt!l'i z /:: ··- "".,,._ ffix "' ~ ~- H·HNiod ~~ ffi Vff-V, Awgi OflF-Oravtl FilHI 
~i! a: ;:; 

otsco NUl'TYOATA I-

~ " u 
i~w T'ff'EAHO j§fE Ci~ b~B~ g SURFACE !; 

DESCf!IPTICN !~I •• 12 il Ii!&'! •• 

B.Pl.SM 

' J,l,R 
' B,l,R 

• J,l,R 

~ ~ 
~ ! 
I-

ill " Ir c 
;,; 

o~:Sg; ..,_.,<;>_ 
;!2¢~&! 

"' 0 

~ ~ 
z 
w 
5: 
0 

ffi 
i-

NOTISS 
WATER LEVELS 

INSTAUMENTATION 

6/18/95 @ 12:00 

j 
i 

-I 
j 

. 

End Auna ~ 
388.10 
... oo 

' 

392.10 
90.00 

"' ... 

LOGGED: ll TILTON 
CHECKED: Ft SOOlH 
OATE: 7/!Z/95 

• J,1,SM 

• B,i,SM 

I J,l,R 

• J,l,R (2) 

6/16195 @ 15:00 
Completed drilling 

Golder Associates 
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15 

30 

• ' ' 

45 

105 

120 

Well No. PZ-102R-SS 

Boring No. X-Ref: PZ-102R-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068132 It. 

Easting: 5168$9 tt. 

Drilling Summary. 

Total Depth 90.3 ft. 
Borehole Diameter 10 1/4" (O.D-35.0') 5 7/8" (35.0-90.31 

Casing Stickup Height 1.12ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Blt(S) 6 114" JD Hollow Stem Auger Bit, 

NX Core, 5 718" Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing Bx8" ~uare Steel, by 5' long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing strlng(sJ: C = Casing S = Screen 

Depth 
+ 1.12 
79.83 -

79.83 
89.63 

89.63 - 89.96 

String(s) Elevation 
C1 485.62 - 404.67 --- ---81 404.67 - 394.87 --- ---C2 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dla. threaded PVC end cap 
(4 In. long or 0.33 ft.) 

Screen: 81 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 77.0-90.3 It. 

Filter Pack: Less than 50 mesh Silica Sand, 

75.0-77.0 It. 

Grout Seal: Wyo-Ban Grout Well Bentonite Slurry, 

3.0-63.0 ft. 

Bentonlte Seal: Extra high yield Wyo-Ben (1 OOOh) 

Slurry, 63.0-75.0 ft. 

Concrete: 0.0-3.0 ft. -'---'-------------
Comments: 

Elevation Ground Level 484.5 It. NGVD 
Top of PVC Casing 485.62 It. NGVD 

Construction nme log: 
Start 

Task Date Time 
Drilling 
CME75 e/1S/SS '"" Schramm Rotary 6/18/95 13:0Q 

Geophys.Loggtng: 
Casing; 

Filter Placement; 8116/95 13::45 

Cementing: 
Development 
Bentonlte Grout IJ/18/55 U:50 
Bentonlte Seal sITTnis 1-1;35 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,oo 
go 

so 
70 

I :~ 
- 40 .. ,o 

20 
10 

0 
0 

' I 
I 

20 so 

TIME (Minutes) 

Finish 
Date Time 

N16f9S 13;00 

$.118/95 f3:45 

6/111195 14::JO 

Blle/95 IS:15 

6/1S/9S 14:55 

Temp ('C) 

' ' 

so 100 

Not to Scale Supervi,ed by ---~B~. 11,..,1.,,,,0,,,noc------
Job Number 943-2848 

Site LA!OLAW/OU2 RI-FS/MO 
File Name PZ102ASS 





Ill/Ill.If 
LAIDLAW WASTE 8Y8TEM8 !NC, 

SOIL BOREHOLE 
sm;; l'WIE >.ND l.llCA110N DRII.IJNC MlllllOD: 

6.25 in(:h I,D, Hollow Sten Auger 

--LAIDLA\J/OUi? RI-FS/MO 
SPLIT SPOON1 2,0 inch 0.D./1.5 1ni::h l.D. <SP) 

WEST LAKE LANDFILL SHELBY TUBE, 3.0 inch 0.0./~ 13/16 rnch to. CSH) 
DPE:RABLE UNIT 2 WATER I.Ml. 

TIME 
E».'IE 

NORTHING1 1067660.40 
CASING DEPlH DATUM E:ASTINCi: 516723,54 El.£.VATION 477.8 

DRIU. RIG CME 75 - TRUCK MOUNT SURFACE CONOll10NS 
Nl(lL£ -SAMP!.E HAMMER 

-i! I I i SAIIPl£NUIIEIEII ~ - I ~ 0£5Cfil'IIONOFIIIJEIIIAI. 

I 
'-- (0.0-2.0 ft.} No SO.l'lples colle.>cted due to -I... gravel plnced tor teMporo.ry roa.d -'- coo.rse -L- -'-- 1 -.... -t: :. 
I... (475.8) 2.0 -'-- 2 -I... I l-6' ca.0-16.0 f't.) F'1rri, dusky yellowish :. - 2 u brown (lOYR 2/2), CLAYEY SrL T, trGce fine - 3 tBDXl So.nd, NR, do.Mp, CCL -ML). CLO(SS) SP -= =:- 3 4 

® -- -- - --
-= =-- 4 -· @ 4.0 f't., color cho.nges to pa.le -2 !.:l' - 4 2F' yellowish br-own ClOYR 612) with Modero. te -- M -- 4 6'5';:l o.nount oF' il"'On O)(idi:;t sto.in;ng SP -- 5 4 

G) -= -- -'- -'- -..... 6 - ~ -- I Ll" -:... 2 & = = 2 le&~;!) ~ SP 

-= t::" 7 4 

© '-- '- -- -- -- 8 '- '--- -- I i.a· -- 2 air --E.. 3 C'lttt) SP -
9 4 

® -'- -I... -'- -:... .... -t=- 10 I- ,__ -
" 2.0' e 10.0 ft., mterMittent no1st zones : :... 3 2.0' C(2 1nches thick) 

I:: 5 '""' SP -
:::-- 11 6 

® --'- -'- -'- -t=- 12 I-. Below 12,0 ft., ;ncreo.:se 
,___ -I !,7' in tron oxide -'- 2 alf staining C.-50%> -.... 2 B5Y.: -I- IIN SP -1-- 13 3 

0 --I- -- -I- -§-14 I-
,___ -[.9' SH -IT- I\ ® --t90Zl -

LOG 
BCl!INGNO. 

PZ-103-SS 

SHEEr 
I OF 4 

DfllUJNG 

S\'Nlr FINlSH 
1lllE TIME 
07t30 IC100 

OA'IE C,.'IE 

2121/95 2/23195 
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JIIJTJIIIJlf 
LAIDLAW WASTE SYSTEMS INC, 

SOIL 
SITE tW.1E NKJ LOCATION ON..U«IYE!llllO: 

6.25 rnch 
····. 

- IIElllOll: 
LAIDLA\J/OU2 RI-FS/M[] 

SPLIT SPOON1 2.0 

\./EST LAKE LANDFILL SHELBY TUBE, 3.0 
OPERABLE UNIT 2 WATEI! l.£VEI. 

1lME 
IIIJ£ 

NORTHtNG, 1067660.40 
CISINC DEl'IH OAlUM EAST ING, 516 723.54 fl£VA'!10N 4 77.8 

llRIIJ. RIC CME 75 - TRUCK MOUNT SURFM:E CONlllTIOIIS 
AACI.E -SI.MP!£ HAMMER 

~- ~ I I I "! SAMl'I.E NUIIIIER 

I 
Niil 

;! I! D£SCl<ll'1lON OF IIMEllW. 

I:: (2.0-16,0 t t.> Firn, dusky yellowish 
\ brown OOYR 2/2), CLAYEY SILT. tro.ce f'me 

I- So.nd, NR, daMp, CCL-ML), <LOESS> I- -;::-- 1 S (l6.o-20.o Pt.) LOOS!;' to COf'lpc.ct 7 LJ' .... - ti z.cF 
.... 

yii'Llow,sh orange CtOYR 6/6), SIL rv rtnE" .... - IO 6:iltl .... SAND, NR, do.Mp, (SM), (ALLUVIAL) I- .... 
;::-- 17 11 .... .... 
I-

... :-.... . ... 
71s 

.... ... :-
I LI' .... e 18.0 ft,, sit ty so.ncl bec::oMes Moist 

' 2":0' : ~ 3 !;5:(l 
... 

::..19 8 .... ... :--.... . ... .... .... . ... 
I- .... 
-20 c20.o-2i:::.O f't,) St;fr to very S'tiff, pate .... 2 .2.0' - 6 ~ yellowish brown CIOYR 6/2) to Moderate 
':: 10 lllO:( yellowish brown ClOYR 5/4) CLAYEY SILT 

::- 21 10 with s1tty f'<ne so.nd lo.yel"s <<2 inches), 
IJR. MOiSt, (CL-Ml}, (ALLUVIUM) --

t--22 - (22,0-28.0 Ft.) Stif'f', Med!UM do.rk gl"o.y - I \.1' - 3 u ~ (N4), CLAYEY SILT, sone thin srlty Fine - 6 SS~l so.nd zones (<l ;nch), SR, dctt'lp to MOfst, .... -2:s 7 <Cl-ML), <ALLUVIUM) 
I- -.... --;::-- 24 ~ 0.4· .... z.'iF 
I- (20Zl --25 
I----'::- 26 IS 0.9· - e 26.0-27.5 Ft.. liMestone boulder or - 47 aw ~ loyer enc:ountered, first water identified - 5015 ~'!Ii, ln borl:'hole -;::- 27 -
--
,::._ 28 

2 - <28.0-32.0 ftJ StoFF, greenish gro.y .... !.4' - 6 ;r.w CSG 6/t) CLAYEY SILT, tro.ce to tittle 
7 t70'S:) f;ne Sand, NR, do.Mp. CCL-ML), (ALLUVIUM) 

c 29 IO 

§ -

BOREHOLE 

I.D. Hollow SteM AugEi'I" 

inch O.D./t.5 inch (.D. (SP> 

inch 0.0./2 13/16 inch f.D. (SH) 

~ 

I 
SH --
® -(461.8) 16,0 ----
SP --
® ------ ---
SP --
@) ----(457.8) 20.0 ----
SP :. 
@ ------ ---
S? --
@ ------ ---
SH --
@) -----
~ ---

SP --
@ -----e-- ---
SP --
@ -----

LOG 
8ClftlHGNO. 

PZ-103-SS 
SI-IEEr 

2 OF 4 

lllllUJNG 

STARI' -TIIE TIME 

07130 12:00 

IIIJ£ ll"lE 

2/21/95 2/23195 

REMARKS 

\Jet zone 
appears to 
be isolated 
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1111111 
LAIDLAW WASTE SYSTEMS INC 

SOIL BOREHOLE 

6.25 inch J ,D, Hott ow St el"l Auger 

LAIDLA\J/OU2 R!-FS/MI) 
\JtST LAKE LANDFILL 

OPERABLE UNIT 2 

SPLIT SPOIJN1 2.0 inch IJ.D./1.'5 inch !.D, CSP) 

SHELBY TUBE'., 3.0 Inch CLD./2 13/16 inch I.D. <SH) 

NORTHING: 1067660.40 
Ol\1\JII EASTING• 516723.54 ElliYAllOH 417.8 

DRIU.RIG CME 75 - TRUCK MOUNT 

<.28.0-32.0 Ft.) StlFF, greenish gro.y 
C5G 6/1) CLAYEY SILT, trttce to little 
Fine So.nd, NR, do.Mp, CCL-ML), <ALLUVIUM) 

@ 31.6 ft., MOdera. te rll:'dd1sh brown 
(IOR 4/6) CLAYEY Medlun SAND la.yer c ... 112 
;nch) 

(32.0-47.S f't.) Stiff" to vel"'y st1F'f', pa.le 
yetlowrsh green ClOG 712) SIL TY CLAY. 
tro.ce to little Medi\.tM So.nd, NR, do.Mp, 
(CL) 

'2 33,4-:33.8 ft .. cla.ye1'Y MedluM gro.:ned 
sand layer, do.Mp, CSCl 

@ 36.0 Ft., color" vo.r1es Frol"I v(!ry pO.lf? 
oro.nge (lOR 8/2) to r,odero.te y~Uowlsh 
brown (lOR 5/ 4) to po.te green C'5G 712), 
tr'o.ce f'lne gravel 

@ 43,0 Ft,, extrer1ely weo.thf;:'red lir1estone 
boulder or to.yer enco1,1ntert;1d 

(445,8) 32.0 

SP 

@ 

SP 

@ 

SP 

@) 

SP 

@ 

SP 

@ 

SP 

@ 

SP 

@ 

SP 

@ 

LOG 
BCl<INllNO, 

PZ-103-SS 

SHEET 

3 OF 4 

-07:30 

1111£ 
]2:00 

OlllE OIITE 

2/21/95 2/23/95 
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/1/IIJIIJJfJlf 
LAIDLAW WASTE l:ilY8TEM8 INC, 

SOIL BOREHOLE LOG 
SITE NAME NfO UlCATION -- IIORINGNO, 

G.25 inch J.D, Hollow Ste-I'! Auger PZ-103-SS 

Sli£ET 

SWPI.JNC l.tfJHOO: 4 OF 4 

LAIDLA'w'/OU2 Ri-FS/MO 
SPLH SPOON• 2.0 inch 0.D.11.5 Inch I.D. CSP> OAIWNG 

VEST LAKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 tnch 1.D. (SH) SWll' FINISH 
OPERABLE UNIT 2 Wiila! I.E.\'EI. 'tlll£ nME 

11ME 07:30 12,00 

DAlE DAlE DAlE 
NDRTHINGi !067660.40 

CASING DEFlH 2/21/95 2/23/95 
DAlUY EASTING1 516723.54 E!Ji.VATION 4 77.8 

llR!IJ. RIG CME 75 - TRUCK MOUNT StJRl'ACECClfflll11QljS 

ANGI.£ ---
~ i! I i i l 

ii SAIIPI.E NIJMllER 
NfO i -I oo;cRIPIION OF W.'IERW. 

~ (32.0-47.S ft.) Stiff to very stiff'. pale SP -
'- yellowish gr'"een <IOG 7 /2) SIL TY CLAY, : '- @ '- tro.ce to little ME!dluM So.nd, NR, c!anp, -:::- 46 '-~ CCLl ._e,_ -4 .... -~ 6 ••• @ 4~.5 ft,, wea.thered l!Mestone boulder : '- Poo:c or lo.yer encountered '- 8 SP -';:- 47 S0/3 @ 47.l Ft~ thin silty flnt;> so.nd layer @ --- ( ... 1 inch), MOlSt (430.:3) 47.S -

~ 

"' "' w 
I 

:; 

= (4 7,5-48.0 ft.) Ho.l""d, do.rk yellowish -
-48 orange ClOR 6/6), wee. thered SIL TY 

•e.of 
~ -= 23 1.B' 

I 
\ CLA YSTONE, NR, do.np, (CH) (429.8) -s ao' -- ~ 48.0 f't., weathered t1Mestone boulder -- 2 C'JQJ:l encountered SP -=-49 48 C48,0-S0.0 f't., Ho.rd, Moderate yeUowlSh @ --- brown CIOYR 5/4) SIL TY CLAY, SOMe -- weothE"red t1nestone pie.>Ces ((I inch}, -- l,,,IR-SR, MOiSt, <CL) (427.8) so.a -::-SO -
End of" Soil Borehole Log o.t 50.0 f't. -- -c.. -'- See PZ-103-SS Record o F Drtllhol E' f' or -

~ 
z 

Q D 
~ ;;.,: 
~ :c 

u 

'" 

" "' ' =-51 rock deSCl"'lpticns --... -::: --
'" >- ' "' '"' 

=-52 -:: - -- -... -;:-53 --

f;:l 
<!> 

~ <!> 
g "' 

= --c.. -= t:::- 54 -c.. -... -... -
:::- 55 --t:: -
'- : 
t:::- 56 --c.. - a, 
'- - .,. 
'- -,::;:- 57 --..... -..... -I- -!:::- 58 -: 

--._'-59 --- -c --

"' "' ' "' "' "' ... 0 
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PROJECT: LAIClAWJRI..FS 
PROJECT NO: 943-2B48 
LOCATiON.: BAIDGE:;TON, MO 

ROCK E 

DeSCRIPTION 

48 0.0-50.0 fl 

50 

See Soil Borehole Log 
PZ-103-SS 
50.0-51.5 ft. 
No samples collected 

426.30 
51.5-62.7 ft, 51.50 
Moderately weathered. medium 

52 bedded, yeflowish gray 
(5Y 8/1), medium ciy$talfine, 
weak to medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

54 

,. 

58 

60 

stykllites with iron oxide 
staining 
53.4·53.9 ft. 
Pinkish gray (5YR 8/i), 
siltstone layer 

54.7ft. 
Olcfdized pyrite nodules 
(<3mm.} 

56.4 ft. 
Vertical ca!eite filled vein 
{4 ln.) 
57.0~ 
Cafctte filled vein at 
90 degrees (1 in. thfck} 

62.7-62.9 ft. 
Edtemely weak, greenish gtay 
(5GY 6/1), glaueonlte clay 
la r 414.90 
62.9-71,0 fl aa.so 
Highly weathered, medium 
bedded, moderate yellowfsh 
brown (10YR 5/4), flne 
grained, weak, ARGILLACEOUS 

64 SANDSTONE, (ST. LOUIS 
FORMATION) 

CEPTHSCALE: 1:2 
CAflUNG CONTRACTOR~ LAYNE·WESTERN 
ORILI..EA: 0. MAHURIN 

"' 9 
~ 
~ 
< 
~ 

"' 

RECORD OF DRILLHOLE PZ-103-SS 
SOFll:NG METHOC: NX Core & wator 
ORIWNG CATE: 2/2USS..21221U5 
DR!f.J. RIG; CME 75 

J.J'Clrn "·"""" P·Pohhod 
F•FZIUI C·Cuvod -....... "·"""- SM.smoolh 
S.Stddrig: ST·S1-ed """""' F,Fc&IWOn l·ltr~ VR.Y.Rougl 

DATl.lM'. MSt. 
COOl=.CINATES N: 1067660.4 
AZIMUTh: o 

F•~Olcide 
CL.a,ylnftl 
""..,...,,, ........ 
GAF-Gravel F•ed 

> • DISCO UITYOA A we 
wffi El.EV g 28 "~ i 121 w z RCO u• TYPE ANO 

OEPrn ~ 8~ ~Iii Ei8~ 2 S~ACE 
(Fl} " " OESCRIFTION :l)lg~~ .~. g g "'"'"°"' .. 

Core Loss 

1 84% 

59.00 

J,l,R(2) 

2 !19% • J,P~R 

Core Loss 

Sheet 1 at 7 

COUA.FtEtEV: 477.a 
E: 51672:t.5 

INCLINATION: ·90 

NOTES 
WATER 1.EVELS 

INSTRUMENTATION 

Core toss possibly from 
51.S..52.7 It. in hfghly 
fraetured rock and clay 
zones on lop of bedrock 

59.0-60.0ft. 
Ave bream! that had been 
spun 

Core loss In .soft 
formation or possible 
open void 

LOGGED: B. TILTON 
CHECKl:O: W, Hl:RST 
DATE: 3113/95 

, ~ Golder Associates 

. 
] 

j 

~ 



PROJECT: LAIOlAW/Al·~S 
PROJECT NO: 943-2848 
LOCA110N: BRIDGETON, MO 

rn>E 

OescAIFTION 

64 62.S..71.0 tL 
Highly weathered, medium 
bedded, moderate yellowish 
brown (10YR 5/4}, fine 
grained, weak, ARGILLACEOUS 
SANDSTONE. (ST. LOUIS 
FORMATION) 

411.80 
BG 66.0-86.5 ~ Gli.00 

.. 

Highly weathered, dark 1 :la 
yellowish orange (10YA 6/6)~~ 50 
extremely weak. Sil TSTONE ' 
layer 

69.6 ft 
Very !Iott, dark yellowish 

70 orange (10YR 6/6), cfay layer 
(2 In. thick) 

71.0-71.7 ft.. 71.00 
Slightly weathered, medium 
bedded, dntl( greenish gray 400 10 
{5GY 4/1), very fine 71 · 

72 
crystalline, medium strong, · 
OOLOMITJC LIMESTONE, 
moderafe porosity, {ST. LOUIS 
FOAMAT!O 
71.7-78.7 ~ 
Highly weathered, thinly 
bedded, medium dark gray {N4) 
to grayl:lh black {Na), very 
weak, CLAYEY SILTSTONE, 
(ST. LOUIS FORMATION) 

74 
Some disseminated pyrite, some 
thin layem of clayslone 
(<3 In.} 

75,6·76.J ft. 
Brownish gray (5YR 4/1}. 76 argillaceous LIMESTONE 
layer 

OEPTH SCALE: 1 :2 

402.20 
75,SO 

401-50 
76.30 

" 9 
~ 
~ 

"' a: 
"' 

DAIWNG CONTRACTOR: LA't'NE·WESTEAN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·103-SS 
DATUM; M:SL BORING MErnOD; NX Coro & wate,t 

OAftUNG DATE: 2.12;/95-W.WSS 
CRILL RIG: CME 7$ 

COORDINATES N: 1007BB0.4 
AZIMUTH· o 

J.Jo:rn PL,~ 
F•Fau'I C·"""" H•• u.u...._ 
B-!mldng ST-F·F~an ,.,,, ...... 

> w• 
0 " §8 ELEV ww z c> RQO o~ z 8§ OEPTH , ~ffi 

1'1) " " ~•o 
N.-oo•a.-

7200 

, .......... Fe-F&Oirkle ,.- CL•Qaylnfil ·- """""""" A•Aoug\ H-H•l!Nd 
Vfl•V. Aw.,, GRF..GrJIVfll Filtd 

D1Sc UITYOATA 

!~!!! lj 
TYPE ANO 

cu~ SlJRFACE 
0 0 

" • 
QEsCRIPTION 

Core loss 

Core l.o$s 

J,PL.SM 
J,ST,SM 
J.PL.SM 

B,l,A 

• B,l,A 

• J,l,A 
J,PL.SM,CL 

• J.PL.SM 

J,PL.SM 

J,PL.SM-lma.ct 

• J,l,A (2) 

B.I.A 

8,1,A 

" z 

"' ffi~ " ti z 
2:§E w 0 

i- i!c ;; 

" 

c 
cl ~ l1. ~ 
~ 

~ ~ 
~ ;; 

Shoat 2 of 7 

COLI.AR ELEV: 411.e 
E: 516123.5 

!NCUNATION: -GO 

z 

~ ; 
0 

m 

NOtel 
WATER LEVELS 

INSTRUMENTATION 

Core loss In soft 
fonnetion or possible 
open void 

Aun 3 stoRped short, bit 
plugged off In clay-stones 

2/21/95 @ 16:00 
Stt;ipped drilling in 
Auna 
:?122/95 @7:30 
Began Run 4 

LOGGED: St TILTON 
CHECKED: W. HERST 
DATE: 3/t 3195 

Golder Associates 
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PROJECT; LAIDLAW/FIS-FS 
PROJECT NO! 943-2848 
LOCATION: BRIDGETON. Mo 

Kn'P 

DESCRIPTION 

397.BCI 00 eo.0-s1.2 ~ eo.oo 
Thinly laminated, oftve gray 
(SY 4/1), CLAYEY SILTSTONE 
layer 

78.1~87.5 fl B1.20 
Fresh, thlckfy bedd&d, light 
olive gray {fS'( 611), mlcro~ 

82 cJYstalllne, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

.. 
67.:J..B1.5 fl 
Soft, graenish gray 
(5GY 6/1), glaucon!te Clay 

•• ll'r.sc 103.8 ft. 
Fresh, trnnly bedded, IIght 
olive ~n (SY 6/1) to ofive 
gray (5Y 4/1). very fine 
grained, medium strohg, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 
!race disseminated pyrite 
69.0--91.5 ft 
Moderate porosity, open vugs 90 (<3 mm,), glauconite in some 
wgs(<1%) 

92 

94 

.. 

90.4~ 
Thin 1511icified zone 
(-1/21n.) 

DEPTH SCALE: 1 :2 

g 
~ 
~ 
~ 

OAIWNG CONTRACTOR! LAYNE·WESTERN 
DRILLER: O. MAHURIN 

RECORD OF ORILLHOLE PZ·103-SS 
DATUM: MSL BORING MltrHOO: NX Cot1t A lftl:er 

OAIWNG CATE; 2/2'1/ef>.2122/95 
ORlLL AIG: CME 75 

COOROJNATES N: 1067560.4 
A21MUTH: o 

J.Jont ............ 
HaJt c=-..,..r u.u-... _ 

ST,SllltlPftf 
F·Fob11cn l.Jsff\jl,Ut 

g El.EV 

• AQD 
DEPTH ~ 

IF11 ~ 

Ii 118% 

,a:,.30 
94.,0 

1 "~ 

... ,,..... F .. F•Olodlt - CL-Clllylnfil ..,...,,,.., CH~• .. _ ........ 
VRN,Rolqi GRF,GtlMI! Rl<id 

ON11NU DATA 

TYPE AND 
SIJA.f'ACE 

DESCRIPTION 

• J,P~SM,CL (2) 

B,P~SM 

J,l,A,CL 

J,l,A (2) 

J,Pl.,SM 

• J,PLSM 

• J,Pl.,SM,CL 

J,l,SM(2) 

~ 
~ ,: 

ffi1.1 :;; 
1i1 z 

?.:~ Ii! Q 

.li- ~ ~ 

"' ~ 

~ 
g ! ., 

1,l 
il c 

~ 

Shl!Hlt3of1 

COUAR El.EV: 417,8 
e s1e123.s 

INCLINATION: ·90 

z a 
~ 

~ 
i5 
0 

j 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

9:45 
Stopped Run 5 short.. blt 
plugged off 

l.OGGED: B. TILTON 
CHECKED: W. HERST 
DATE: J/13195 

Golder Associates 

1 



PROJECT: lAJOlAW/FII-FS 
PfCJECT NO: 1343·284S 
LOCATION: SRIOGETON, MO 

TY 

DESCRIPTION 

98 87.5-103.8 ft. 

,. 

100 

104 

108 

109 

rresh, thinly bedded, light 
orrve green (SY 8/1) to ofivo 
gray (SY 411), very ffne 
graJned, medium strong, 
ARENACEOUS DOLOMITE, 
(ST. LOUIS FORMATION) 
Trace disseminated pyrite 

101.3-103.6 ft 
Moderate porosity, open vugs 
{<2 mm.) 

374.00 
103.8-105.6 fL 10:,..80 

Freshly medium OOQtled. pale 
fielfowish brown {10YR 6/2) to 
ght brownish ffray (SYR 6/1), 

medium cr;stal !ne, medium 
strong, DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 

105.6~ 
Brownish ~ray (SYR 4/1), 
Claystcne ayer, (-1 In. 
thick) 
105.7-107.2 ft. 
Fresh, lhic~ bedded, olive 
gray (5Y 4/i , fineJ grained, 
strong, ARE c US 370.60 
DOLOMITE, (ST. LOUIS 107.20 
FORMATION) 
107 ~·109.6 ft. 
Fresh, medium bedded. pale 
hellowish brown (10YA 6/2), 
nely crstalline, mecfrum 

s!!ong, DOLOMmC LIMESTONE, 
(ST. LOUIS FORMATION) 
Trace dT!!ieminated pyrite 

109.fi..128.4 ft. 

110 Fresh, medium bedded, olive 
gray {5Y 4/1), micro­
cryatalflne, medium strong to 
:itrong, UMESTONI;. 
(ST. LOUIS FORMATION) 
Stylot!tes common, some 
glauconite stringers 

112 

OEPTl1 SCALE: 1 :2 

~ 
~ .. 
~ 

ORIWNG CONTAAcTOR: L.\YNE·WESTERN 
ORIU£R: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
BOAINO M!::THOD: NX Core & wator 
ORlU.ING DATE: 2/2'1JQ5.2m/95 
CAlU. R!G: CME 75 

DATUM: MSl. 

Sheet 4 of 7 

COLLAA EUV: 4n.s 

J.J ... PL-"""' 
F·Fa1t c""""" ........ U·U~ .. ._ .,...._ ~·- HntlOl,W 

> 
< :; 0 < 

ELEV w• z 15§ ~2 z l1QO 
DEPTH 

" u. ~ffi 
IF1l • • lll2*~ ~·. r,;,..-,..,_ 

~- ff-F•~ ·--- CL.Qi:y Intl 
3M•smooti °""""""' "'""""' H·-

COOROINATt!S N: 1067860.4 
AZIMUTH: o 

i'i 
C> ~ z 

~ ~ 
9 .. 

E: 516723.5 
!NCUNATJON: ·SO 

z g 
VA-V. Aou!:i1 GRF·Gr.iv.r Fitd \, w 0 ~ 

~ 
NOTES 

"' ~ z 
ISCONTJ ITYOATA 

<w ··~ TVPEA~D 
•O a SURFACE au "' DESCRIPTION 
~ I! 

• J,l,R 

J,l,SM 
J,l.R 

• J,l,A 

• J,P,SM 

J,P,SM 

J,P,SM 

B,l,SM,CL 

WATER LEVELS ~ 5 " " ts .. ~ INSTRLIMENTATION 
~ 

Qggg§ ffl 
~ 

!2iEi;.;!'a 

7 98'!(, 

373.30 
f04.50 

' "" ' 

LOGGED: B. TILTON 
CHECKED: W,HERST 
DATE: 3/13/95 

• J,U,SM 

J.P~A 

J,PL.SM·heafed 
with calcite 

• J,U,SM 

•. J,l,SM,Cl 

Golder Associates 



PROJECT: LAIOI.AWIRI-FS 
PAOJECT NO: 942848 
LOCATION: aFUCGETON, MO 

112 

114 

"" 

118 

K E 

DESc:AIFTION 

112.0-113.5~ 
Becomes arglllaceous 
109.6-128.4 ft 
Frfflih, medium bedded, olive 
qray {fiY 4/1), micro-­
crystalllne, medium strong to 
"10og, LIMESTONE. 
(ST. LOUIS FORMATION) 
Styfo!ltes eommon, some 
glauoonita stringers 

119.2--124,0ft 
Thin chert zo110 generalfy less 
than 2 In. thick 

120 120.0-120.s ~ 
Moderate siliceous 

122 

,., 

Two sty!olltes 

12B 

12B 

DEPTH SCALE: 1:2 

§ 
u 
l: 
~ 

"' a: 
"' 

OAIWN~ CONTRACTOR: LAYN&WE;STERN 
ORILLeR: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-103-SS 
SORING METlfOO: NX Ct;),o & wa«tr 
ORIUJNG OATE: 2/21/Q5-2fZ2/95 
OFl!LL FOG: CME 75 

.,.,_ PL,P'l«w P·Poktwd ~, ... """""" K·Slklmlded ....,.. U·- ··-.. ._ ST- ··-
t=.F• O:rld9 
CL-lrnl 
CH""'--

DA.TUM: MSL 
COOROINATeS N: 1007600.4 
A2JMUTH: 0 

F-FQiJ!ion - VA·V.Rough ---> w~ 
~ 

a: 
~8 '"" g§ ROO ~~ 

""'"' • ~ ffi a "· (Fl) a: • N ... B:'CI~~ QQOO ..,.., ... "! 

e 1t° 

9 1~ 

DISCONTINUITY DATA 

i~~ lYPEAND 

58~ 2 SURFACE 
O!SCR!PTION g g 

J,t,A,CL 

J,l,SM 

J,Pl,SM 

• J,1.VR 
J,Pl,SM,CL 

• J.PL,VR 

• J,!,R,CL 

J,l,R,CL 

• J,l,SM,CL 

J,Pl,SM 12) 

• J,P.SM 

Sheet 5 of 7 

COUAR ELEV: 477.a 
E: ~18723,5 

INCLINATION: ·SO 

NOTES 
WATER LEVEtS 

INSTRUMENTATION 

LOGGED: B. TILTON 
CHECKEO: W, HERST 
DATE: 3113195 

Golder Associates 



RECORD OF DRILLHOLE PZ·103-SS Sheet • .. 7 
BORING METhOO: NX Core & Water OATlJM: MSL COLLAR ELEV: 477,8 PAQJECT: LAIOLAWIRI-FS 

PROJECT NO: 943-2848 
LOCATION: SAIOOETON, MO 

OA!WNGOATI::: 2121/95,.2/22195 COOAOINATEs N: lOl37660.4 E: 51672:J.:5 

128 

130 

'"' 

E 

DESCRIPTION 

349.40 
12B.4-133.9ft. 128.40 
Slightly weathared, thickly 
bedded, light olive gray 
{SY 6/1), fine grained, medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 

' ·"' 134 133.9-136.5 It. 133,90 

" g 
~ 
~ 

~ 
" 

OA!LL RIG: CME7S 

J- Plo ....... 
F·F*'I .,,,.,,,... -· u-u-... _... sr-F,F~ ··-> /fl,-. 

" "8 ELEV ww 
i58 RQO "~ OEPTll Ow ~~-(Fl) " QQC,.0 

cu:tvN ..,.,.,.-

10 1: 

AZlMUTHi 

p.Pohhikf F.,F40xidl ·-- t:;:L-Qayinfl 
SM·Smooh CH,,_ - H-H•2'ctd 
VR.V. Flcugi 

... __ 
UJTYOATA 

jw• TYPEANP 
5~~ g 5UAFACe 

tlESCRfPTION • • " . 

• J,PLSM,CL 
Fresh, medium bedded, light hCl-\!""'~·'°!!-1--1--lU.-.-l-l.PI 
olive gray (SY 5/2), micro- 134.30 

,,. 

crystalline to nne 
Ct'jslallfne, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Trace d!sseminated pyrite, 
some thin veins of calcite 
(<1/4 in.) 

341.30 
136.5-139.7 ft. 136.50 
Slightly weathered, !hickty 
bedded, light olive gray (SY 6/1), 
very fine grained, 
medium strong, ARENACEOUS 
DOLOMITE. ( < 1 in,), 
(ST. LOUIS FORMATION) 

138 Thin Limestone layers 

338.10 
139.7-142.3 ft !39.70 

140 Slightly weathered, medium 
bedded, light olive gray {5Y 5/2), 
fine crystalline, medium 
strong, OOLOMfTJC l.lMESTONE, 
(ST. LOUIS FORMATION) 

142.3-144.3 It. 1Aa.3CI 
Fresh, thicktv bedded, light 
olive gray (SY 6/1). micro,, 
crystalline, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION, 
144.0-144.2 ft 
Soft, grayish green {SG 5/2), 

144 glauconitic cfay layer 

DEPTH SCALE: 1 :2 
DRILLING CONTRACTOR: LAYNE·WESTERN 
OR!LLEA: D. MAHURIN 

11 
1
~ 

LOGGED: B, TILTON 
CHECKED; W, HEAST 
DATE: J/13195 

• 

• J,U,SM 

B.Pl.SM 

J,C,SM 

J,Pl.SM 

J,l,R 

J,1,11,CL 

0 

" z i: 
ffi~ " l,j z Xo w 0 ... z <C ;; ~- :;; 

~ 

INCLINATION: .,o 

0 
< 

I 0 
~ .... 

l,j 
~ 0 

;; 

CIO<:lg a .. c:,.,,.,. .., .. .., ..... 
~£~~ ... 

z 
0 

~ 
w 
~ 
0 .... 
~ 

NOlES 
WATERI.MLS 

INSTAUMf:NTATIOJ,.1 

2122195 16:45 
Stopped drillrng on 
Run 10 
2/23/95 7:40 
Resumed drilling 
Measured water level at 
52.15 ft below ground 
,udaee 

Highly broken rock. 

Golder Associates 



PROJECT: t.NOLAW/Al·FS 
PROJECT NO: 943-2645 
l.CCAilON: BROGETOl'f, MO 

K 

DESCRIPTION 

• 144 

g 
~ 
~ 
c, 

RECORD OF DRILLHOLE 
BORING METHOD: NX Core l watm 
DRILLING OATE: 2/21/$5-2l22/95 
DAII.L A!G: CME 75 

,.., ... PL·P'lanar 
F·Ftut =-
...... # .............. .. ._,. .. _ 
F·Fobllan , .......... 

~ -ti-
ii! 

~ ~a El.EV ~~ -- R<:10 il ~ 
OEPDI % 8~ " ;;! ffi 

IF1l = q;; 000::,D- N::a';:? IDID"l"N 

333.:m ~ anso 1 t 1P.O 

PZ·103·SS 
DATUM; MSL 
CCO'AD!NATES N: 1067660.4 
AZIMVTH: 0 

TYPE ANO 
SURFACE 

DESCRIPTION 

Shoot 1 of 7 

C0UAR ELEV: 4n.e 
e: s1B121s 

INCLINATION: .eo 

NOTeS 
WATER U:VELS 

INSTRUMENTA.'l10N 

End of Record (Jf Orillhole 
at 144.3 It 

144.30 144.30 
.f.+I-Jl!LJ..!-J-+-!-j.....l-1~J~,(S~M:!:(2);!...._~f---l+(.J..Jil++++++++-Hf,.,..~~~-~-~· 

2/23/95 @ 9:00 

'-148 

,. 150 

,. 15'! 

-154 

~ 15'! 

180 

DEPTH SCALE: 1:2 
ORlWNG CONTP.ACTOR: LAYNE·WESlEAN 
CAILLER: 0, MAHUFl!N 

LOGGED: 9. TILTON 
CHECKED: W, HE'RST 
OATE: 3/13195 

Finish driUing oorehole . 

. 

. 

. 

. 

. 

. 

. 

. 
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Survey Coords: 

Drilling Summary: 

Well No. Pz-103-ss 

Boring No. X-Ref: Pz-103-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1087660 ft, Elevation Ground Level 477.8 ft. NGVD 
Easting: 516724 ft. Top of PVC Casing 480.17 ft. NGVD 

Construction Time Jog: 
Start Flnish 

Total Depth _____ 14_5_.S_ft. ______ _ 

Borehole Diameter 10 1/4 Jn. (0.0-&1.o tq s 11a in. (G1.o-MG.s 11.J 

Casing Stickup Height 2.39 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig 
Blt(s) 

CME 75, Schramm Portadrlll T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 In. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing Bx8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing strlng(s): O = Casing S = Screen 

Depth 
+ 2.39 - 134.70 
134.70 - 144.50 
144.50 - 144.83 

String(s) 
01 
$1 
02 

Elevation 
480. 17 - 343.0B 

343.0B - 333,28 

333.28 - 332.95 

Casing: 01 2 In. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

02 2 In. dla. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: 16-35 mesh Silica Sand, 132.5-145.5 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

131.1-132.5 fl. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-35.0 ft. and 60.0-110.0 ft. 
Bentonlte Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 110,0-131.1 ft. 

Concrete: 0.0-3.0 ft. ,.;c.;.;;,.,.:;'-'-'"------------

Task Date Time 
Drilling 
CME75 21211ns 7:3') 

Schramm Rotary 2/26{95 9:30 

Geophys.Logglng: 
Casing: 2/26/95 11!20 

Filter Placement: 2/2B195 11:45 

Cementing: 
Development 
Bentonlte Grout mstns 13:31] 
Bentonlte Seal 2/2fl/9S 12:30 

Well Development 

Stabilization Test Data: 

Time pH Spec. Oond. 

Recovery Data: 

,oo 
00 

eo 
70 

a ;~ 
.. ,o 

20 
,o 

0 

I 

0 20 40 00 

TIME (Minutes) 

Date Time 

21Zl/9S 0:45 

OJ2<!195 11:20 

2128/ilS 11-:40 

2/26195 ,~oo 

OJ2<!/95 14:30 

OJ2<!195 1~00 

Temp (0 0) 

: 

eo ,oo 

Comments: Due to grout slurry lose above 60.0 It., bentonite chips were placed from 35.0-60.0 It. 

to seal borehole. The chips were hydrated at 1 It. Intervals during placement and were monitored with a 

weighted tape measure. 

Not to Scale Supervisedby ___ .::s.,..T,cil.,.to,;.n_,_ ____ _ 
Job Number 943-2848 

Site LAIDLAW/OU2 Al-FS/MO 
File Name PZ103$S 





11111/III 
LAIDLAW WAIT! BV8~8 lNC. 

SOIL BOREHOLE 
425 inch I.D. Hollow Sten Auger 

LAIDLAl.'/DUi'l R!-FS/MO 
\IE:ST LAKE LANOFILL 

OPERABLE UNIT 2 

SPLIT SPOON: 2,0 Inch O.D./L5 inch I.D. CSP> 

NORTHJNGt 1066993.15 
D.\lW EASTING, 516820.50 EWIATION 482.3 

SHELBY TUBE• 3.Q ;nc;h O.D,/2 13/16 Inch I.D. CSH) 

DRU. RIG CM.E 75 - TRUCK MOUNT 

S#IAl'I.£ Hl,IIIIER 

p i! 
4 
5 
4 

1 4 

2 2 
2 

: 3 
2 
2 

4 2 
2 
3 

5 3 

6 

7 

8 
3 
4 
5 

9 8 

10 3 
4 
5 

11 7 

12 4 
4 
6 

13 7 

14 3 
5 
8 
s 

I i I I 
(0.0-2..4 f't,) Stif'f', da.rk yellowish br"own 
OOYR 4/2), hol'logenous, CLAYEY SILT, 
roo1:tets, NR, MOIS1:, (ML-CL>. (LOE:SS> 

C2.4-7.0 Ft.) SoFt ta fir"' dusky yellowish 
brown ClOYR f?/2), hoMOQE!'nous, CLAYEY S[L T, 
NR, MOiSt, (ML-CL), CLOEss, 

(7.D-15,4 Ft.} St;f'F', light olive gro.y 
C5Y 6/1) to ligl'lt bl"Own (:;i'fR 5/6J, 
hOMogenous, Mottled CLAYE:Y SIL r. NR, 
do.Mp, (ML-CL.), CLO(SS> 

, 
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SP 

0 

SP 

® 

LOG 
80filNGNO. 
PZ-104-KS 

OF 3 

11111£ OAlE 
2/12/95 2/12/95 

2/12/95 - I5i40 
Bego.n drilling 
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Jllf/11111 
LAIDLAW WASTE sva-149 Ille, 

LAIDLA\,//[lU2 Rl-FS/MD 
VEST LAKE LANDrlLL 

OPERABLE UNIT 2 

NORTHING, !066993.15 

SOIL BOREHOLE 

4.25 Inch I.D, Hollow Stel'I Auger 

SPLIT SPOONr 2.0 inch Cl.D./1.5 inch I,D, CSP) 

SHELBY TUBE• 3,D inch 0.0.12 13tl6 l'lch J,D, (SH> 

DATE 

DATUM EASTING, 5!6820.50 El.El'AlKIII 482.3 
- DEP1H 

ORIU. RIG CHE 75 - TRUCI< MOUNT 

'---
'---
'---
'--­
'--16 
t: 
'--­
'---
:::--11 
t: 
::-18 

..... 
~ 

t::- 19 
'­
'­
'-
1::-20 
'--­
'--­
'-
:::- 21 
t: 
'--
:::-22 
'---1::-23 
'­
'­
'-
t::-24 
'-
I-
'­
'--25 
t: 
'-­
'--
t::- 26 
'­,._ 
'--
:::--21 
..... ... 
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!:::-- 28 

6 
s 
6 
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' G 
a 

G 
6 
7 
8 

6 
5 
7 
9 

2 
5 
5 
6 

4 
4 
5 
4 

1.7' 
[O' 
es.:, 

I.I' 
aw 
551:) 

1.2· 
~ 

C6Q~) 

~~ <7.0-1'5.4 Ft.) Stiff, light olive gro.y 
CSY 6/1) to tight brown CSYR 5/6), 
horicge,nous, r1ottte,d CLAYEY StLT, NR, 

... ... 

L- chlMP, CML-CL>. CLOESS) 

\ 
'-

-

-

(15.4-20.8 ft.) CoMpo.c1:, Ught gra.y CN7), 
hol"logencn.zs. SILT, NR, dry, <HL), CLOE'.SS) 

<20,8-22.4 f't.) Stif'f, light Olive gro.y 
(5Y 6/1), hcMogenous. CLAYEY SILT. SR, 
dry, <CL-HL), (LD(SS) 

(22.4 .. 23.31 f't,) COt'lpa.c:t, po.le yellowish 
brown ([O'fl< G/2), hoMogenous, SIL TY 
coarse SAND, NR, dry. <SM), (ALLUVIUM) 

<23,31-24,B ft.> CoMpa.c:t, light olive: 
gl""a.y <SY 611', hor1ogenous, SILT. NR, d,..y, 
(ML), (ALLUVIUM) 

(24,8-31.0 ft.) CcMpact to Stiff, Mfl'diUM 
gray (NS~. stro:tlf'ted very f'me SAND o.nd 
CLAYCY SILT, NR, dry, CSCl, <ALLUVlUM) 

@ 28.0 ft., 5-6 inch clayey silt lo.yers, 
<o.s-a.o inch f';ne SAND loyer"s 

(466.9) 

(:461.5) 

(459.9) 

(459.0) 

(4~7.5) 

SH 
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SP 

® 

20.8 SP 
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24.B SP 
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: -----------..::. ----------------------------
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LOG 
IICl!INGHO. 
PZ-104-KS 

SffEE1' 

2 OF 3 

15140 

TIM!: 

17r58 

llAlE DATE 

2/12/95 2/12/95 

~ 

"' "' w 
:,: 

j 

i'ii 
"' Cl w 
.J :;., .J 
;, :,: 

<..> 
-; 

"' .. 
"' nJ "' ' ~ ,., .. 0 

"' N a. 

d Li.l 
:z j 
~ ~ ..., 



llll/11111 
LAIDLAW w.&are 8YBTE118 INC. 

SOIL BOREHOLE 
SITE tW.IE NCI LOCATION llRIUIIII MEl!IOD, 

4.25 lflC::h I.D. Hotten Ste!'\ ALlger 
.. --LA!DLAIJ/OU2 RI•FS/MO 

SPLIT SPOON< 2.0 inch 0.D./1.5 inch [.D. (SP) 

VEST LAKE LANDFILL SHELBY TUBE• 3.D Inch O.D./E 13116 inch I.D. CSH) 
OPERABLE UNIT 2 WA1ER L£.V£I. 

llllE 

DME 
NORTHING, 1066993.15 

CASINGDEPIH O,l.'IUl,f EASTING• 516820,50 EU.VATION 482.3 

0RtU. RIG CME 75 • TRUCK MOUNT SURFACECOHOOIONS 
ANCI.£ -Sl/,IPI.£ IWJIIER 

' 
~ I I i SAlll't.£ NUIIIIEII ! 

i - i !i!i llES< RIPIIOII OF 11A1ERW. 

~ 4 l.5' 

~ 
(24.8-31.0 ft.) CoMj'.JOCt to StiFF. Medll,.IM : t:: 7 u Er-o.y CNS>. stra.t;t;ed very F.ne SANn o.nd -I... 7 ,aa:o LAVEY SILT. NR, dry, <SC), (ALLUVIUM;, 

(45(.3) 31,0 SP -t::- 31 10 
(31.0-33,1 Ft.) Cor,po.ct, riediUt"J dark grny @ -.... -:... .... (N4), hal'tagenous, f-r, SAND, tro.c:e : t:: : : : : - Silt o.nd Clo.y, NR, noist, <SP), (ALLUVIUM) 

: : : : L. -i:;-32 '--- -10 0,9' @ 28.0 f't., 6 rnch c:to.yey sat la.yer, -,_ 
5 aiF : : : ; I (Q,S-2.0 Inch Fine SAND to.yEi'rS -,_ .... -,_ 4 "~ 

: : : : L... 
SP ....: -33 12 (449.2) 33.J 
@ -..: (33.1-36.0 Ft.) Very Stiff'. Light gro.y -,_ (N7), honogenous, SILTY CLAY, NR, dry. -,_ (Cl>, (\JEATHERtD BEDROCK) ....: ~34 I... ........ 

6 L6' -..... 17 IT' -I... -I... 28 !Sill:) SP -i:;- 35 52 
@ -: t: I... -'- {446.3) 36,0 -i:;-36 -End of Soil Borehote Log at 36.0 Ft, -,_ -,_ 

See PZ-t04-KS Record of Dr1Uhote tor -,._ -i:;- 37 rock desc:r,pt,ons -: 
'- -'- -.... -i:;- 38 --t: --'- -i:;- 39 --'- -,_ -,_ -
i:;-40 --.... -
t: --i:;- 41 --,_ -,_ -.... -t:::- 42 --,_ -,_ -.... 
1--43 ..... -:-. . -
..:_-44 

. -'- -,_ -.... . 
:... -

LOG 
9Q!UIIGNO. 

PZ-104-KS 
SliEET 

3 OF 3 

ORlW«l 

!rnlRf -TIME TIME 
15140 17158 

OA1£ 0,,1£ 

2112/95 2/12195 
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RECORD OF DRILLHOLE PZ-104-KS ""'"' ' " .. 
PROJECT: lAJOLAW/AI--FS BOAING METHOD: NX Cote & water DATUM: MSC COUAA El.EV, ...... 
PROJECT NO, 943-2848 OP.tWNG OATE: 5i22l95 - 6/4/95 COOfiOfNA TES N; 1066003.15 E: 51El820.SO 
LIX:A.llON: BAIOOEION. MO DRIU.FIIG: CME75 AZIMUTH: 0 INCUNATION: ... 

'"""' PL·Pllnw P·P~ ,..,,..,,... 
" "' w f.F ... C.CIXYld . .... ......, CL-Oaylnlll !l § c, 

fl < 

~m " 
.. ._ l,l,Unctuti1g ··- CH~ ffi1;1 g ~ .. 0 
... _ 

ST·~ - H·HNlod iii ~ 11, ;! 
~ F-Folallon ·- VR.V.floU!tt GAF"..ar.w.! Fled ~o ... 1;j iii NOTES 

" 
... ,. 

"' !l " Cw CESCRIPTION if > ffi,- C,SCO Uf1Y TA i- :;; 5 c, ~ 
WATERLMLS Hi~ "' .. ;; INSTRUMENTATION ELEV w~ <rO u ;:; ~o jwui ~ 

c, ~8 RQO -~ TYPE ANO ~ 

"' 0""1ll ~ffi ba8~ t SUAFACE •8 ~ ~- " .a i;l Uw 5.;J ... a: ... 
(Fl) "' f• DESCRIPTION H! ·-. -coc:io . g g £~a'!2 2!! il:1£ ! "'"",,.<II "IVIOCII ... 

- " 0.Q-36.0 it -
See Soll Bo1Uholo Log 
PZ-104-KS 
36.Q..38.0ff. 
No sampf8$ collected 

l.. ... 

I -

1 
l.. ,. 

l 
i 

"" 44-<30 l 
l.. 30 

38.0.84.7~ 30,00 :: "'"" 5/22195@ 14;JO 
Fresh, medium bedded, pale 

~ II • J,PL.SM Began driifing 
r.•llowish brown \10YR 612), . J,PL.R {2) -m ~rained, med um strong, :~ LIM STONE. (ST. LOUIS 
FORMATION) 

C':= • J,PL.R 

.~ • J,PL.R.CL 

l.. "' i::~ -
~ ': 

' "'' J,PLA,Fe 
Cz:: ~ 

:::: 
~ I J,PL,SM,CL 

L 42 ~ . 
£ a: J,PL.SM,CL ,± ' 439 30 J,P,A.CL 5/22/95 @ 14;40 

I 
43.00 End of Run 1 

• J,i,A,Fa 

l.. .. 

~ 
. 

• J,l,R.Fe 
J,PL.A,Fe 

~ J,PL.R.CL 
44.9-45.0ft. 
Clay layer 437,00 
45.3-46.6 ~ 45.30 ''° Clay layer 2 % 

L. .. . 

""'·"' .ttl.EIQ~ 

~ J,PL.SM,CL 

E~ • J,l,R,CL 

• J,C,R.Fo ... c..· . 

OEPTH SCALE: 1!2 LOGGED: 0..AU.OWAY 
./L Golder Associates CAIUJNG CONTMCTOR: LA'fNE·WESTERN CHECKED: a TILTON ,,_ 

ORIL.l.EA: O. MAHURIN DATE: 7/13195 



PROJECT: l.AIOl..AW/AI-FS 
PROJECTNO: ~ 
LOCATION: 6RIOGETON, MO 

ROCK 

OESCRIPTION 

48 
38.o-84.7 ~ 

.. 

Fresh, medium bedded, pafe 
v,,llowish brown (10YA 6/2), 
f·m grained, rnedlum Sh"ong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
48.0-54.5ft. 
Stylolites common, very thinly 
bedded cfay layers common 

53.5-63.0 ft. 
Joints have apprQ,dmately 

54 1/2 in. of clay 

.. 

GO 

61.9-62.6 rt. 62 Abundant arglllaceous partings 

62.6-62.7 ft. 
Clay layer 

DEPTH SCALE: 1:2 

9 
,I 
r 
~ 

~ 
" 

DAii.UNG CONTRACTOR: lAYNE·Wf:S'TERN 
OR!u.ER! D, MAHURIN 

RECORD OF DAILLHOLE PZ-104-KS 
OATIJM; MSL BORING METHOO: NX Coro & Willer 

OR!LL!NG DATE.·. SIW95 • 814195 
CRILL fllG; CME 75 

COORDINATES N: T~ HJ 
A21MUTH: 0 

"'""' PL·Platut ~, ... <·"""" ..... ~ "'""""""" .. ......,, Sf·GltWOd 
F•Folati<lrt MtN:QUll' 

wj d <:; ELEV z ~~ ~8 AOo 
DEPTH % 

~ffi ~ "w {Fl) < 
IC Oocia ~·. "111).,N .............. -

.. _ 
F .. F~ <-...... cu, ..... ... ........,., c....,_ .. _ H-H,_ 

\IR.V, Aotqi OAF~Fled 

NUITVOATA 

ill'~ TYPE'.AHO 
68 g SURFACE 

DESCRl'PTlON o a " . 
J,PL.SM,CL 

J,PI.SM.CL (3) 

• J,PL.SM,CL 
• J,l,A 

J,Pl.SM,CL 

J,Pl.SM,CL 

B,Pl.SM (3) 

• J,l,R(4) 

J,Pl.SM,CL (7) 

J,PLSM,CL {2) 

• J,PLSM,CL (4) 

J,Pl.SM,CL (2) 

J,PL,SM,CL (4) 

J,PL,SM,CL (4) 

• J,l,A,CL 
J,PLR 

J,PL.SM,CL 

J,PL,SM,CL (2) 

"' ;,; ~ i 
~i'il ffi I,'! ~ 

'"'o 0 '"' ~;,; 
~ ;,; il '"' .. 

" 
~ 

Zo 
•o < ~-~a 

~ 

! 
1,l 

" ,!o 

Sheet 2 of 24 

COLLAR El.EV: 482.3 
E: 5188;0,$0 

fNCUNATION: •90 

z 
0 

~ 
'"' NoTeS 

WA'TERlEVElS 
INSTRUMENTATION 

5/'22195@ 16:00 
End of Run 2 

5/'Z}J95@ 17:00 
End of Run 3 

LOGGED: D. ALLOWAY 
CHECKED: B. TILTON 
DATE; 7113195 

Golder Associates 



PROJECT: LAIOl.AW/FI-FB 
PROJECT NO: 943-2848 
LOCATION: BRIDGEJON, MO 

64 38.0-84.7 ft. 

.. 

.. 

70 

72 

76 

78 

.. 

Fresh, medium bedded, pale 

r.attowi.h brown (10Yfl 612J, 
-m grained. medium fllrcng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

@GS.Sit. 
Chert layer 

67.3-73.0ft. 
Stylolltea common 

73.4-83.3 ft. 
Abundant atgi!laceous partings 

79.1-79.2ft. 
Clay layer 

OEFTH SCALE: t :2 

§ 
'-' 

" ~ 
< 
~ 

" 

-DRIUJNG CONTFIAC'l'OR: LAYNE-WESTERN 
DAILl.eFt 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
aoRING METHOD! NX Cote & water 
OAIWNG DATE: 5l22J9!5 • eJ4195 
OAIU. RIG; CME 75 

"""" '""""' ......... 
~ ..... C-°""" ·--... ,, .. , u-- ··-- ST-

.. _ 
F·Folncn l,lrr~ 'ffl.V, Rour,I 

F .. FIIO»acl 

CL"°"""' CH..,..._ 
H·Hl!Ldod 

DATUM: MSL 
COORO!NATESN: 1000993,15 
AZIMUTu: o 

" z 6 ffi~ z i',j 
CfflF-Gr.wel fiad ii.:~ w 0 

"' ;; ~- ~ 

~ CISCO N ATA " ~a g ruv ii!§ i~rn g 
RQO a. iYPEAND z 

~fil 
a::g It ~:!! OEPTH , 8w ~8~ g m!RFACE 
~~ ii (FT) • • ••• DESCRIPTION oooc • • l\ ......... w N ... .::i,i;,- " • 

• J.PI..SM 

J,PL.SM,CL 

J,PI..SM 

J,PI..SM,CL (2) 

J,PI..SM,CL 

• J,l,R 

• 8,.J,SM 

J,PI..SM.CL 

• J.PI..SM.CL 

J.PI..SM,CL 

J,PI..SM,CL 

J.PI..SM,CL 

J,PI..SM,CL (2) 

~ ~ 
~ ! 
~ 1Ji 

0 
~ ;; 

ShNt 3 of 24 

cou.AR a.EV: '482..3 
E: 1518820.50 

INCLINATION: ·SO 

z 
0 

"' i 
0 
I;; 

NOTES 
WATERLEVEi.S 

lNSTRUMENTATION 

5122/95@ 17;45 
End of Run 4 

LOGGEO: O. AUDWAY 
CHECKED: a. TILTON 
DA.TE; 71!3/95 

Golder Associates 



PROJECT; LAIOLAWJRI-FS 
PAOJECT NO: 942848 
LOCATION: SAIOGETON, MO 

K PE 

DESCRIPTION 

BO 38.0-84.7 ft. 

•• 

... 

,, 

"' 

"' 

Fresh, medium bedded, pale 

r.ellowlsh brown (10Yll 6/2), 
·m grained, mednim strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

84.7"'84.9ft 
Medium light graJi {N6), 
fine grained, SA DSTONE 
layer, fT. LOUIS 
FOAM TION) 

84.9-91.4 It. 
~htly weathered, medium 

ded, pale yellowish brown 
(10VR 612}, r-m c~stalline. 
me,Uum 5trong, L MESiONE 
(ST. LOUIS FORMATION) 
Calcite filled fracturef., 
clay fit.led fractures 
86.3-86.6 ft 
Clay layer 

"' c 
~ 

~ 
~ 
< 
"' "' 

91.4~91,9 ~ 91.40 ·. :: 
Stlghtiy weathered, lhlnly 380 40 : : : 

92 
bedded, medium J;lrav {NS). 91 · fine grlllned, medium ' 
slrong, SANDSTONE, 
(ST, LOUIS FORMATION) 
Thie laminated cla: la ers 
91.9-103.0 fl 
Slightly weathered, medium 
beddoif, pale yellowish brown 
(10YR 612), mlcrocrvstenlne 
to fine grained, medium 
strong, LIMESTONE, (ST, LOUIS 

94 FOAMATlON) 
Abundant argillaceous layers 

•• 
OE?ni SCALE: t :2 
OAIWNG CONTRACTOR: l.AYNE-WESTERN 
ORtlJ.ER: 0, MAHURIN 

RECORD OF DRJLLHOLE PZ-104-KS 
DATUM: MSL SOA!NG METHOD:: NX Colil: & W11inr 

ORlUJNG OA'TE: 5122/95 • 6/4195 
ORtlL AlG: CME 75 

COORDINATES N: iOOOEIS3.. HS 
AZIMUTH: o 

,..- PL·Plwla' ... ,,_ F~- "' '""" c.t:uv.d - cui.,, .... z I 
c ...... tJ.U- ... ....., .. CH ....... 

~~ Ii! 9 ... _ 
ST.S~ """'"' H·-

F·Fllbcon 1--lrr~ Vfl.V, Ro!.v, OAF-onmt Fled c !z jg "' g 
~ o,sco UflY ATA t; a 

d 
i! ~ ~ 

""" w• u z ~s l1QO i~0 lYPEANO i§ fl: ~I! 01;:PTH ~ "• ~ffi !!;8ii 8 SURFACE 
(Fl) "' "' DESCRIPTION g~ig ••• 0 0 Cl ~ii fll ..... _ " . 

• J,PL.SM,CL 

• J,\R.CL 

• J,1.R.CL 

• 0,% 
• J,l,SM·intact 

J,1.VR 

• J,l,R,CL 
J,l,R 
J,l,R 

J,l,R,CL 

89.40 

Com·l.oss 
391.60 
90.70 

e B,Pl.SM (2) 

e J,l,R.CL 

J,l,R 

~ 

A 
Ii! c 
1l 

ShMI: 4 cf 24 

COUJ\R El.EV: _. 
E: 15US820.60 

INCUNA.TJON: ...9() 

z 
0 

fl ... ; 
0 

NOTES 
WATER LEVELS 

JNSTRUMENTATiON 

5/22/95@ 18:30 
End cf Runs 
Ended drilling "" ..,. 
day 
S/23/95 @7:25 
13egMdrilnng 

Core Loss, possible soft 
rock 

5/23/95 @ &.30 
End of Run 6 

LOGGED: 0.MlDNAY 
CHECKED: a Tit.TON 
DATE: 7/13195 

Golder Associates 

j 

1 



PAOJECT: UJOUt.W.fRI.FS 
PROJECTNO: ~ 
1.0CAllON: BAIOOETON, MO 

T'fP 

OESCA!PTION 

136 
91.9-103.0 fl 

.. 

,oo 

102 

Slightly weathered, medium 
bedded, pale yellowioh brown 
(10YA 6f2l, mforocrvatafllne: 
to fine grained, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant arglJlaceous layers 

101.1·103.0 ft. 
.Abundant chert 

379.30 
103.0-108.0 ft 103.0C) 
Slighlty weathered. thickly 
lamlnated, medium dark gray 
(N4), fine grained, very 

104 weak. SILTSTONE grades to 
SMJdy SILTSTONE: with depth, 
(ST. LOUIS FORMATION) 

,oe 

374.50 

f08 108.0.118.2 ft 
10 .ao 

TJO 

Fresh, medium bedded, light 
olive gray (5Y 611), fine 
grained, medium strong, 
ARGIUACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylallte:s present 

DEPTH SCAl.e: t :2 

§ 

i 
~ 
Cl 

DFUUJNG CONTRACTOA, LA.YNE·WESTERN 
CAII.J.EF!: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·104·KS 
OATIJM: M5t. BOmNG METHOO: NX Core & watet 

OBIUJNG DATE: ~ • e/4195 
DRILLfllG: CME 75 

COORDINATES N; 10689&3. f5 
AZIMUTH; O 

J.,1"'1 """""" ~- Fe-f:"~ 
Cl F,Fktt ceav.., ·- ........... z ~ 0 

""""'• U·- - CH-a-. ,~ ~ < 

~ li'i 0 ... _,, sr.....,... - H•HNlld ~ ~·- Ho._ vn.v. "'°""1" GEIF.atav.f Fhd 0 ~ ~z ~ g ~ i- ~ 
> OISCONTI UflY DATA ~ 

~ 
c 

~~ 
~ 

ELEV ~~ Jaw RQQ 'l"YPEAND 
DEPlll z 11~! fl ~ uw ~ffi SURFACE 

""' 
c 

a: i~e:re .~. DESCRIPTION . . .,.,....,n ... • • 

J,Pl,R 
• J,PL,R,CL 

380.10 ..... 

8 80% 

378.20 
106.10 

374.50 
107.80 • B,PL.SM,Cl 

• B,Pl,SM,CL (5) 

J,U,SM,CL 

i 
~ g 

Sheet 5 of 24 

COLLAR ELEV: .. "'82.3 
e:: 5188:20.SO 

INCLINATION: -9D 

NOTSS 
WATER LEVELS 

INSTRUMENTATION 

5/23195 @ 9:00 
End of Flun 7 

Com Loss, soft rock 

5/:13195 @ 10: 10 
End of Run B 

LOGGED: 0. AU.OWAY 
CHECKED: B. TILTON 
DATE: 7/1~ 

Golder Associates 



PAOJEC'T: LAIDI.AWIRI-FS 
PAOJECT NO: &43-2846 
LOCATION: BRfOGETON, MO 

112 

,,. 

,,. 

lll!l 

122 

124 

126 

128 

ROCK TYPE 

DESCRIPTION 

10B.0-118.2ft. 
Fresh, medium bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARGIUACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylofdes present 

-·· 11B.2~119.Blt. 118,20 

~tJy ~athered, medium 
dee.I, olive gray {5Y 4/1), 

medium ff rained, medium strong, 
DOLOM 1,f"· LOUIS 
FORMATIO 

" .5D 
119.S.121.7 ft. 119.60 
Fresh, medium bedded, pale 
yellowish brown (10YR 612), 
medium c,zstaJline, medium 
otron~ LI EST ONE, (ST. LOUIS 
FOR TION) 

121.7-123.2 ft 
Fresh, medium bedded, light 
olive gray (SY 6/1), m-<= 
!rained, medium stron~. 

RGIUACEOUS LIME TONE, 
(ST. LOUIS FORMATION) 

123.2E133,8 ft. 
fresh, medium bedded, pale 
ye!fowi:sh brown (10YR 6/2). 
medium c=llfne, medium 
stron~ LI ESTONE, {ST. LOUIS 
FOR TION) 
Pyrite at contact 

DEPTH SCALE: 1:2 

" a 
" 
~ .. 
~ 
" 

ORlWNG CONTAACTOA: LAYNE·WESTERN 
ORJI.LEA: D. MAHUAIN 

RECORD OF DRILLHOLE PZ·104-KS Shoot 5 of 24 

COLLAR BEi: 482.3 BORING METHOD: NX Core & wab$t 
OA!WNG OATE: !:fl22J95 • 6f4/'i)$ 
OR!U.. FilG: CME 75 

'""" Pl..·Pl#w ··-F,F-.tt - ·-........ U·"- .......... ~- ST·S11P!)Od """"" ,.,.,,._ Mrr~ VR.Y.~ 
> ll!g El.EV 0 ~1 z ADO fl • ew 

~ ·~~ o,Fn< aw ;,\ ffi a ~ g 
(Fl) ~ a:. 001:u::1 ••• g g aO ... N ~.,.u,.. .. 

-·· ' 114.20 

10 '"" % • 

DATUM: MSL 
COORDINATES N; 1068900. tti 
AZIMUTH: 0 ,~-

\;] CL,Qqlf!M 

I 0 
~ ffiM " H,HPifd il1 9 .,.,.....,_, ~~ w a 

I :li- ~ ;;: 
Tl urrv ATA 

" 
;: 

TYPE ANO lg 
SURfACi:: £" a~l!! ·-· 

~ 

! 
ill c ;;: 

E: S1682oJ10 
INCLINATION: -00 

z a 

i NOTes 
WATEA l.EVELS 

~ INSTFIUMENfATION .. 
:~ .. 

OE&CAJf'tlON 0 22 :m! 
8,PL,SM,Cl 

J,Pl.SM,CL 

J,Pl.SM,CL 

J,Pl.SM.CL (2) 

5/23/95@ 10:40 
End of Run 9 

• J,l,R 

11 t~ 

LOGGED: 0. AU.t}WAY 
CHECKED: a Til.TON 
DA.TE: 7/13/95 

J,P!..SM,CL 

5/231ll5@ 11 c40 
End or Run 10 

Golder Associates 



ffiOJECT: LAIDlAWIRl·FS 
PROJECT NO: 943,,2848 
LOCATION: BRIDGETON, MO 

130 

K 

DESCRIPTION 

123,2·133.Blt. 
Fresh, medium bedded, pale 
yelfowish brown (10VR 6/2), 
medium crvstamne, medium 
strong. LIMESTONE, (ST. LOUIS 
FORMATION) 
Pyrite at contact 

133.8-135.3 ~ 133,80 
Slightly weathered, thinly 
bedded, light olive gray (5Y 6/1) 
fine grafned, weak, SANDSTONE, 
(ST. LOUIS FORMATION) 
Thlckfy laminalud, 
argllfaceous layers 347.00 
135.3,,,137.5~ 135.30 
Ftesh, medium bedded, pale 
yellowish brown f10YR 6/2), 

136 fine grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic 

137.5--140.0 ~ 
Fresh. thinly bedded, pate 

138 
yelfowish brown (10VA l;l/2), 
fine grained, medium &trong, 
ARGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Includes fine sand and silt 

140 140.0-144.7~ 

142 

!' 144 

Fresh, thickly bedded, pale 
yellowish brown (10YA 6/2), 
ffne grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Sty!olltic 

DEPTH SCALE: 1 :2 

" g 
2 
:x: .. 
ie 
" 

DRIWNG CONTRACTOF"I: LAYNE·WESTERN 
DRIU.SA: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS 
DATUM: MSL 

~t7ot 2:4 

COUJ\R El.EV: .SZ3 BOAINC.'I METHOD: NX Com & watot 
CAIUJNG CATE: S/22/95~ !Jl.419!!i 
DAI.LL RIG: CME 75 

COOROINATE!S N: 1066003.15 E: 0168211!50 
INCLINATION; -90 AZIMUTH: O 

....,.,.,, 
'""""'" """""" F .. F~ ,.,, .. 
""""""' ··- CL-o,y"" ...... lJ.IJnd!Jai,g SU.Smooth """"""" ......... .,_ .. _ 

H-H-

'"""""" 
, __ 

VR,V, Roiqt GRF·Gr.MII Filed 

> • DI NTINUfTY D T: a: rg ~ El.EV w~ jw 
~~ ,aa •• TYPE MD • iffi Q.8!!? <I) OE!'lli a a ~ • SURFACE 

\Fl) a: • 01:SCRJPTION aoe,a ... :-111~2 • 0 ............ " . 

J.Pt.SM,CL 

• J,Pl.SM,CL 

J,l,SM,CL 

J,l,SM,CL 

• B,PLSM 

• J,PLSM 

J.PLSM,CL 

12 
1
~ 

LOGGED: 0. AU.OWAY 
CHECKED: B. TILTON 
CATE: 7/13/9S 

J,Pl.SM 

J,Pl.SM 

" 2 :x: 
ii'r.1 t; 
~o z 1:i w c 
:5~ a: ;]; .. 3 

" 9 = ! ,_ 
1:i z 

5 0 .. ;; 

.g .. ~Hi!. ... ij ~ 
~£ uo a:. a: 

z 

" 
ii' 
0 

NOTES 
WATER LEVELS 

!NSTRUMENTAllON 

5123/95@ 12:20 
l:nd of Run 11 

Golder Associates 



PAOJECT: LA!OLAW/AI-FS 
PROJECT NO: 943-21U8 
LOCATION; BAIDGETON, MO 

t44 

lYP 

DESCRIPTION 

144.7·149.2tt. 
Fresh, !hicldv bedded, light 
olive gray (~ 6/1). f-m 
grained crystalline, 
medium strong, ARGILLACEOlJ$ 
LIMESTONE, (ST. LOUIS 

146 
FORMATION) 

, .. 
149.2·152.2 ft. 
Frmh. medium bedded;&als 
yelfowlsh brown (10YR ) to 
medium gray (NS), fine 

'"° crystalline. medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATI~ 
Stylollles argillaceous 
PQmngs common 

152 

152.3--154.6 ft. 
Fresh, medium bedded, light 
oltve gray (SY 611), f·m 
grained. medium strong, 
AAGILLACEOUS LIMESTONE, 
{ST. LOUIS FORMATION) 

t54 

154.6--162.3 fl 
rresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
fine ~rained, medium strong, 
LIM STONE, (ST. LOUIS 
FORMATION) 
Stylolitic. argiUaceous 

156 partings 

150 

160 

DEPiH SCALE: t :2 
DAIUJNO CONTAACTOR: t.AVNE·WESTERN 
OAll.l.ER: 0. MAHURIN 

"' 0 
~ 

~ a 
~ 
~ 

RECORD OF DRILLHOLE 
BOAlNG MElliOO: NX Cote & watar 
DRILLING DATE: ~· 61"'!95 
OFULL RIG: CME 75 

'"""' Pt.•Phnr ··-F·FlliUII ~ -....... U·- ·-.. ....,., ST•Stepp41d: 
.. _ ~·- "'"""" \IR-V.~ 

PZ·104·KS 

F ... F.o:.ia. 

""""" ""' =-H-H•akd 

DATUM: MSI. 
COORO!NAi'ESN: !009$3,Hi 
AZIMU'llt o 

"' z I: i 
~ --- ~~ ~z ~ i i > O!SCONTIN ffY O T i- ~ " !~ ELEV g ww 

•w " 

~ 

! 
~ 
;;; 

Sheet 8 Of 24 

COUAR a.e.v: 482.:1 
E: !St8020.$0 

INCUNA.llON: -GO 

l!i 
" ~ N01ES 
lli WATERUWElS 
0 INSmUMENTATION ·~ RQO 1YPeANO ~g a: z 8g !ffi '"" ~ig a: g!! g; OEPlli !8~ = ~ SIJRFACE ~"" (Fl) ~ 

" CESCAtPTION •• ·-~~ f !c!lt2 ~[J 

331J.10 I 
14420 

,, 

32&.10 
154.20 

t4 

ooaa ............ "'"''°"' :a 
"' 

... 
% 

"' ~ 

LOOGEO: O. Ail.OWAV 
CHECKS): B. TILTON 
DATE: 7/13195 

g g •• ~:£~ 

J,Pt,SM 
5123/95@ 13:00 
End of Run 12 

J,PLR 

J,PLR 

J,PL.R 

B,PL.SM,CL (3) 

B,PL.SM,CL (2) 

5123195@ 14:tO 
End of Run 13 

B,PLSM (2) 

• J,PLSM 

8,1,R 

Golder Associates 



PROJECT: LAIOlAWJRl·FS 
PROJECT NO: 943-2IMB 
LOCATION; BAIOGETON, MO 

160 

162 

166 

K 

160.2-161.2 ft. 
Abundant clay zones, slightly 
weathered rock 

162.3.167,6 It. ::2°·00 

Fresh, medium bedded, grayfiifO 
orange (10YR 7/4), f--m 
crvstalline, medium strong, 
ARENACEOUS LIMESTONE. 
(SALEM FORMATION) 

167.6-171.7 ~ 
Fresh, medium bedded, pale 

1ss yellowish brown (10VR 612), 
m-c grained, medfum strong, 
ARGILtACEOUS LIMESTONE, 
(SALEM FORMATION) 

170 

172 

174 

'176 

171.7-185,Q ft. 
Fresh, medium bedded, pale 
yellowi!:lh brown {10YR 6/2), 
f·m crystamne, medium 
strong, LIMESTONE. 
(SALEM FORMATION) 

175.3--190.1 ft 
Abundant arglllaceous layers 
and partfngs 

DEPTH SCALE; 1 :2 

"' s 
Q 
l: 
~ 

" "' "' 

DAIUJNG CON'TRACTOR: LAYNE-WESTERN 
ORILl.ER: O. MAHURIN 

RECORD OF ORILLHOLE PZ·104-KS Shoot 9 Of 24 

COLI.AA EJ • .EV: <4112.3 BORING METHOD! NX Com & WDllir 
ORIWNG DATc! 5/22195 • 61~ 
DRILL RIG: CME 75 

"""" F•FlllJI .... ~ .. .._ 
F·Fot.atkln 

ELEV 0 z 
s ROD 

""""' t1'l) c 

15 
1
~ 

. 304.10 
174,20 

16 
1
:, 

LOGGED: 0, AU.OWAY 
CHECKED: B,TlLTON 
DA~ 7/1'3195 

Fo-F'°""' 
Cl,Cby "" 
CH~ 

OATIJM: MSL 
COORDINATES Ill: 1066993,15 
AZIMUTH: O 

" 0 z l: 

fij~ :. 
~ ~ 

i::@ ffi c ~ 

"' .; ;!; 
I 
ol 

E": 516'J21:MSO 
INCLINATION: -SO 

z 
,= 

~ 
"' 

NCTieS 
H,H ..... 
MF~Fihd 

NUfTY ATA ;ti-

" 
:;; f j 

WATER LE\IELS 1r 
0 INSTRUMOOATION 

lYPEAND 
SURFACE 

DESCR!J'TION 

• J,l,R 

S,Pl..SM,CL (4) 

B,Pl,SM 

o§ "' c, s: g 
""" il. &:!ti! i!:2 ~ 

@162.3ft. 
Inferred top of SALEM 
FORMATION 

5/23/95@ 15:00 
End of Run 14 

S/23195@ 16:00 
Endofflun 15 

Golder Associates 

-I 

I 
' 1 



PROJECT: I.AIOI..AW/AI-FS 
PfnJECT NO: lM3-2848 
LOCATION: BAOGl:TON, MO 

"°" PE 

0£SCAIP110N 

176 171.7-185.0 rt 

,,. 

'"' 

182 

184 

Fresh. medium bedded, pale 
ye!iowl>h brown (10YR Gt2), 
fine to medium crystalline, 
medium strong, UMESiONE, 
(SALEM FORIAATION) 

176.4-185.0 ft 
Abundant chert: layern and 
nodules 

185.0-186.7 ~ 
Fresh, th/cldy beclcled, pale 
yellowish brown (10YR 6/2). 
flne grained. medium strong, 
ARGILLACEOUS LIMESTONE. 

,.. (SALEM FORMATION) 
Chert nodules abundant 

186.7~189.0 ft 
Slightfy weathered, thinly 
bedded, medium gray (NS), tlne 
and medium grained. medium 
strong LIMESTONE, {SALEM 
FORMATION) 

188 
Abundant argilfaceous partings 
and fayen; 

189.0-197.2 fl 
Fresh, thinly bedded to 
lhlckly bedded (With depth), 
oaJe yellowbh brown (10Yh 6/2), 
f,m grained, medium strong, 

"'" ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant chert nodules 

,.. 

OEPTH SCALE: 1 :2 

§ 
Q 
z .,, 
if e 

DRIWNG CONTFW:TOA: lAYNE,WESTERN 
OA!U£R: O. MAHI.JAIN 

RECORD OF DRILLHOLE PZ-104-KS Sheet 10 of 24 

COi.LAA Et.SV: «12.3 aof!ING METHOC: NX Core & water 
ORIWNG DATE: 5122/a5 • 6/4185 
ORllL RIG: CME 7S -.,., .... ........ .. _ 
'"'"""" ,,..,, g 

DEPTH 
, 
0 ,.,, ~ 

1~.20 

PL•Plenw ,,._,,. 
C-cuv.d ........... - SM·Bmootl 
., __ 

"'""""' r.ln-~ Vff.V. Aolqt 

~ 

~~ 
c 

w~ jiw ~8 ROD 
!iflij I uw ii ffi 

a;; OCCiO "o 
IOlll'ltN 1'ot•111•- g g 

LOGGED: 0, AUDWAY 
CHECKED: a TILTON 
DATE: 7/13/9S 

OATIJM: MSL 
COORDINATES N: 1oeaoo3. Hi 
AZIMUTH: O 

,,.,""""' ~ Cl,Qoy""' , 
~ 0 

"""""""' ffilil 9 e 
~ H•Healtd ill GRF-GrMI Filla ~o ~ 8~ $ ~ ~ TA ., 

;; .,, 
" lYf'EANO fg IE ~ SU AF ACE oc, .. ca 
~" Cl: Cl: 01110 ·-· 

E: 1516620.50 
INCLINATION: .90 

z 
0 

~ ~ ! i fil NOTES 
WA~L.EVELS 0 

;!; 0 tNSTRUMf:NTA110N 
~ 

08 0. ·-0£SCRIPTION UI e • i!!¢&!~ ~a! ~~! • 

J,Pl,SM 

J,PL,R 

J,PL,R 

B,Pl.SM,CL 

B.PLSM.CL (2) 

5123/95 @ 16:45 
End of Aun 16 
Finished drilllng for the 
day 
5124/95 @ 7:30 
Began drilling Run 17 
Waler level before 
drilling @ 112.0 ft. 

Golder Associates 



PROJECT; LAIDLAW/Al·FS 
PROJECT NO: 9-43-2848 
LOCATION; BFIIOOETON, MO 

K 

OESCR1PTION 

t~ 189.0-197.2ft. 

194 

196 

Fresh, thinlv bedded to 
!hicldy bedood (with deplh), 
J:>afe yellowish brown {10YA 6/2), 
t-m QlltJned, medium strong, 
AR<!UACEOUS LIMESTONE, 
!SALEM FORMATION) 
Abundant chert nodules 

197.2-204.0 ft. 
Fresh, thk:kfy bedded, pale 
yelrowish brown {10VR 612) and 
medium gray {N5), fine 

1ee grained, medium strong, 
LIMESTONE, (SALEM 
FORMATION) 

200 

l202 

Abundant large, strong 
nodules and layers of chert 

204 204.0.2:22.7 It. 
Fresh, medium bedded, gray/.sh 
orange {10VR 7/4}, medium 
ctYStaf!lne, medium .strong, 
LIMESTONE, (SALEM 
FORMATION) 
Sllicified zones and abundant 
chert 

OEPTH SCALE: 1;2 

g 

I • 

OAIWNG CONTP.ACTOA: LAYNE·WESTEAN 
OR!t.LER: D, MAHURIN 

RECORD OF DRILLHOLE PZ·104-KS 
DATUM: MSL SORING METHOD: NX Cont A wamr 

ORIWNG OAT£:. 5tZa195 • 61419$ 
ORiU. RIG: CME 75 

COQ.RDfNATES N: t06El993..15 
A21MU1lt O 

"'""' ,~-
F•Flll.fl C-cuwd ........ "'""""'-' ........ . ,_ 
l'"·F~ , . .._ 

> •g El.EV g w~ 
~8 AQO ;! • 

01:P-TH ~ ~ffi • Uw 
{FT) • oaca . ~. 

"'"'""*" *""'"' ...... 

- ,..,,"""" ··- ""-""" ··- CH""""• .. ....., H-H .... 
'm-V,Aouch GRF-Oavtl Fikt! 

0 OAT 

!§~ = a ~ • 
• • 

TVP.EANO 
SURF"ACE 

0.ESCRIPTION 

" • 

• J,PL.SM,CL 

J,Pl.,SM,CL 
J,PI.SM 

• J,l,A 

• J,PI.R 

J,PI.SM (3) 

J,Pl.,SM 

• • ,: c 
ffil,l 

~ < 

" l,'l 0 

I 
~ re ll ... 

i" ;e 
0 a' 

! 
~ 
.; 

Sheet T 1 af 24 

COLLAR ELEV; 482.3 
E! IS1682o.!SG 

INCUNATION; •00 

"' 0 

~ ... z 

0 

NOTES 
WATEA LEVELS 

INSTRUMENTATION 

5124/95@ 8:40 
End of Run 17 

5124/95@ 10:15 
End of Run lB 

!.OGGEO: 0, Allt)WAV 
CHECKED; B. TILTON 
CATE: 7113195 

Golder Associates 



PROJECT: LAIDlAWJRi.FB 
PliOJECT NO: 943-2648 
LOCATION: ~El'ON. MO 

210 

214 

216 

KTYP 

DESCRIPTION 

204.0-222.7 fl 
Fresh, medium bedded, grayish 
orange {10YR 7/4}, medium 
crvstalline, medium strong, 
LIMESTONE. (SALEM 
FORMATION) 
SUic:ffied zones and abundant 
chert 

222.7·228.0 fl 
Slighlfy weathered, medlum 
bedded, grayish orange 
(10YR 7/4), ccar.,e 
crystalline, weak, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

124 Highly silfciol15, argrllaceous 

OEPTHSCALE: l:2 

" g 

~ 
i 
" 

OR/UJNG CONTRACTOR: LAYNE·WESrERN 
ORIUEA: 0. MAHURtN 

RECORD OF DRILLHOLE PZ.104·KS Stiet 12 or i• 

COL.LAA El.EV! 482.3 BORING. METHOD: NX Cont & 11¥M1, 
OAILUNG OAli:;; 512"2195 • 814195 
ORIU. RIG: CME ?5 

'""" F•filJI: ....... ... _ M-
El.EV d 

% 

• OEP7H 0 

'"" • 

Pl·l"inlr ··-c=- ......._. 
U·- ··-"- -, ...... VA-\( Ro..d'I 

> 18 wf <w ROO 81,l o• ··! [: ~s . 
Et! :g~;2 " < • 

N'l'<!l..,~ ~ I! 

LOGG!;O; 0. ALLOWAY 
CH.l!!CKEO: a TII.TON 
DATE: 7/1319:S 

OAn;M; MSt. 
COORO!NA TES N: HlBee&:1.15 
AZIMUTH: 0 

~Flt(m:fe 

Cl..0.,""' CH.,._ 
H.H•llltd 
GAF-Gr~ Fled 

NT! U DATA 

1YPEAND 
SURFACE 

OESCRIPTION 

J,PL.SM 

J,PL.SM (2) 

J,PL.SM (2) 

J,l,R 

J,PL.SM (2) 

B,PL.SM (2) 

E: :51Ba20,«J 
lNCUNATION: ~ea 

NO'TES 
WAlEAUM:l.S 

INSTRUMENTATION 

5/24/95@ 11:40 
l:nd of Aun 19 

Cora Loss 

Core Loss, washed out 
5/24/95 @ 13:20 
End ofRun20 

Core Lo,. (clay?) 
5/24/95 @ 14 :00 
EndofRun21 

> 10 mechanical 
breaks/foot 

Golder Associates 



PAOJECT: LAIOI.AWJRl·FS 
PAOJECTNO; ~ 
LOCATIOl\l: BFllOGETON, MO 

p 

DESCRIPTION 

222.7-228.0 ft 
Sflghtfy weathered, medium 
bedded, grayfeh orange 
(10VR 7/4), coarse 
crys!alllne, weak. 
FOSSILIFEROUS UMESTONE. 
(SALEM FORMATION) 
Highly siliciou$, argmaceous 

228 228,0-230.7 ft. 
Sligh tty wemhered, medium 
bedded, grayish o=an e 
(10YR 7/4), f·m c lne, 
medium strong, L MESTONE, 
(SALEM FORMATION) 

230.7-238.9 ft. 
Slightly weathered, medium 
bedded, grayish o~an e 
(10VR 7/4), m-c c iinae, 
medium strong, LI E:STONE, 
(SALEM FORMATION) 
Argl!la.ceous. sllicious 

23a.9-247.4 fl 
SJl!lhtly wealhered. medium 
beaded. grayish orange 
(10YA 7/4}, m-c crystaitlne, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 
ArglUaceous, slllcious, 

.i!40 includes fossiliferous zones 

OEPTH SCALE: I~ 
ORJI.UNG CONTAACTOR: LAYNE·WESTERN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·104·KS Sheet 13 of 24 

COUAA El.EV: 42.3 BORING METHOO: NX Core & water 
ORIWNG DATE: S.WOS • S/4195 
ORJLL RIG; CME '75 

24310 
239. 

LOGGED; O. AU.OWAY 
CHECKS): B. TII.TON 
DATE:. 7/l:l/95 

J,Pl.R 

F.U,R (2) 

J,Pl.R 

J.Pl.R (2) 

J,PL.R 

B,PL.SM,CL 

DATUM: MSL 
COORClNATES N: 1066993..15 
AZIMUTH: a 

E: 516820.50 
INCLINATION: ..SO 

NOTES 
WA1ERLEVaS 

INSTRUMENTATION 

5/24/95 @ 15:30 
End ofAun22 

ZJS.fJ.237.0 ft. 
Additional mechanical 
breaks 

5/24/95 @ 16:00 
End of Run23 

Golder Associates 



PAOJEC'l': LAlOlAWJHI.FS 
?AOJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

'"" 

'" 

.... 

, ... 

, ... 

252 

254 

ROCK PE 

OESCRIPnON 

238Jl.247.7 II. 
Slightly weathered, medium 
beaded, graylsh=ran • 
(10YA 7/4), tn-o Hne, 
medium strong, LI ESTONE, 
!SALEM FORMATION) 
Arglllaceous, sillcious, 
includes fossiliferous zones 

247.4-256.B fl 
Fresh, matlit.1m bedded, light to 
medium gray (N6 to N5), m~ 
erys!alltoe, slrong, 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

OEPTH SCALE: t :2 

§ 
Q 

if 
~ 
" 

DRlWNG CONTRACTOR: LAYNE-WESTERN 
ORIU£R: C. MAHl.lfUN 

RECORD OF DRILLHOLE PZ-104-KS ..... ,. "' .. 
BOAING METHOD: NX Coro & wAter DATUM: MSL cou..ARB.EV: ...... 
OffiLUNG OATE: 5/22195. 8/4195 COOFIOINATES N: 1006993.15 E': :i1tl820,50 
ORILLRJG; CME75 AZIMUTH; 0 INCLINATION: .,o 

"""" Pl..,.,.. ··- F•FtOJ:klt Cl " ..... CCU,,od l(-81("*'9d Ct.-Ct,yfrnl ;;; ;;; c .. ,.,.., U-U~ ··- CH_,,_ ffil!j g ~ " ~ ! ~ ........ ST·~ 
.. _ 

H-H.- m ""'"""" 
, __ 

VR-V.flou;;.tl GRF-Otl'lllll Fihd ;;Ee ~ 

1!i iii NOTES 

f' lo ;,; ~ WATER LEVELS > 
:~ 

UITYOATA u, c 
2 "' n. ;,; INSTRUMENTATION 

El.EV *§ l§!: z AOD y.,, TYPE ANO oEPrn 0 "w SURFACE 
(Fi) "' "' ~ if 01:SCFIIPlJON coca 

N .. ICl<q~ • • .,,a .. "' ~ . 

J,P~A 

25 ,~ 

LOGGEO: 0. AJ.J.oWAY 
CHECK!::D: a Tit.TON 
OATE; 7/13/95 

5/24/95@ 16:45 
End of Run 24 

Golder Associates 

"1 



PROJECT; lAIDLAWJRl.fS 
PROJECT NO: 9~ 
t.OCATTON: BRlOGEtoN, MO 

256 

25" 

260 

"" 

< PE 

DESCRIPTION 

226.00 
256.3-258.8 ft. 256.31l 
Fresh, thint bedded, msdlum 
dark gray { 4), fine ]rained, 
medium strong, SIL STONE. 
(WARSAW FORMATION) 

223.50 
25B.f3.250.8 ft 25".80 
Fresh, medium bedded, medium 
gray (~~..i=line. 
!llnln~ I EAOUS 
LIME TONE, (WARSAW 
FORMATION) 
ArgUtaceous, s!llclous 

Z?l.50 
260_8..264.6 fl """·"' Fresh, thinly bed<fud, alive 
gray (5Y 4/1), very fine 
grained, medium strow, 
SILTSTONE, (WAASA 
FORMATION) 

217,iO 
264.6-267.2 ft 264.60 
Fresh, thinly bedded, medium 
dark gray (N4), coarse 
crystalline, strong, DOLOMITIC 
LIMESTONE, (WARSAW 
FORMATION) 

266 
Chert nodules common (<5 mm.) 

267.2·271.9 ft 
Fresh, medium bedded, oflve 
gray (SY 4/1), fine grained, 
medium stronQ,_ AAOILLACEOUS 

268 LIMESTONE, {WARSAW 
FORMATION) 

270 

271,9-274.0 ~ 
Fresh, thinly bedded, medium 
dark gray (N4}, coarse 
Cl)'stalline, StrQ~.9, DOLOMITIC 
LIMESTONE, (WAFSAW 

;,, FORMATION) 
Chert nodultm common {<5 mm.) 

OEPTH SCALE: 1 ;2 
ORILUNG COffl'RACTOA: LAVNE-WESTeAN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104·KS Shoot 15 of 24 

COUAAELEV: 482.3 SORING METHOO: NX Con, 11 Wllhlt 
DRIWNG OATe: 5122195 • B/4195 
DRILL RIG; CME 15 

25 

223,10 
259.20 

"' 

218.10 
264.20 

PL·f'lsiar c­U·UrdJ;tm:,g: 
sr~ , ....... 

"' • 

"' • 

LOGGED: 0. AJJ..0,NAY 
CHSCKEO: B. llLTON 
OATE: 7/13195 

DATUM: MSL. 
COORDINAiES N: 1068983.15 
AZIMlJTli· 0 

E: IS1B820.50 
INCLINATION: ..00 ,,__ 

CL~lnlil 
CH.a-
H.H•ai.d 
GRF~~d 

NT1NUf ATA 

'l'YPEAND 
SURFACE 

DESCRIPTION 

B,PL,SM,CL (2) 

B,PL,SM (2) 

J,l.R 

• J,U,SM 

J,P~SM 

~ z " i~ I;; 
z 
w rz "' ~- r 
" ~ ~g c ~= .. " 

0 •• ~ .. 

0 
< I l;j 0 
~ 

0 .... 
1.1 ;;,; 

~ ~ 
a: g ~gg§ .. .., ..... 

fl2~1£ ~ 

0 

"' i 
" 0 .... 
" ... 

NoTES 
WATER LEVS.S 

INSTRUMENTATION 

256.3fl 
Toe of WARSAW 
FORMATION 
encounterecl 

5/24/95 @ 17:30 
End at Elun 25 

5/2fll95 
6 In steel caafng 
instalkld to 257 .0 fl in 
9 7/8 in. borehole and 
sealed with cement 
Core drlffing resumed 
6/1/95@ 11:00 

Golder Associates 



DESCRIP"OON 

271,9-274.0ft. 
Fresh, thil'ltv bedded, medium 
dark gray (114), coarse 
Qrystalrino, ~~SI· OOLOMfTlC 
LIMESTONE, (WARSAW 
FORMATION} 
Chert nodules eommon (<5 mm.} 

274 274.0-279,9 ft 
Fresh, thin io medium bedded, 
olive gray (SY 4/1}. very fine 
grainecf, medium strong, 
ARGILLACEOUS LIMESTONE. 
rNAASAW FORMATION} 
Pcroos, (<1 mm. open vugs) 
274.4~275,5 ~ 
S.Voral Datllally calci!o 
ctyatal filled V<»dS 

276 (<2 in.) 

278 

, .. 

279.S.295. 7 It 
Fresh, medium bedded, light 
olive gray (5Y 6/1), coatSe 
crystalline. medium strong to 
strong, DOLOMITIC LIMESTONE. 
rNARSAW FORMATION) 
Abundant t:hert nodules 
(<2 mrn.). fossifllerous with some 
sl!Jci!ied zones, stylolltfc 

284,2·2B5.4 ft 
Olive gray {SY 4/1), 
ArgllfaceoU$ Limestone 
layer 

8 
~ 

I! 
~ 
~ 

~ 
Cl 

OEFTH SCALE: I :2 
OA!UJNGCONTRACTOA: 1.A'fNE·WESTeRN 
DAili.ER: 0. MAHUAtN 

RECORD OF ORILLHOLE PZ·104-KS 
SORING METHOD: NX Cont &. water 
OAiUJNG DATE: ~ ~ 814195 
DAILLAIG: CM575 

DATUM: MSL 
COOAOINATES N: 10669UHI 
Al!MU'rH: 0 

J.J"' Pt.,fllwilr 
F·F.ut cc-..,.,._ U·Uni:tul"IO ... ...,..,, 6f-Sl!lppdd 
F,Fcbllcn 1-!rrt'QUar 

> ·~ g < 
ELEV ~~ RQD ;ffi DEPTI{ z BM , 
(FT) < a; OOOc ••• 1111,P"l'N "'"'·,am-

27420 

28 ,~ 

196.10 

...,._ ........... ......... 
""""" Vfl.V. fbJs;tt 

0 

jiw 
aij!Q a u!I .. . ~ 

F•F~ 
CL·ctaylnlil 

""°""" H-H1lftd 
GRF-~Fied 

UITYOATA 

1YPEAND 
SURFACE 

DESCRIPTION 

J,Pl.SM 

8 J,C,SM 

• J,l,R 

• J,l,R 

J,l,R (4) 

B.l,SM 

J,l,VR 
J,PL,SM,Fe 

• J,PL,SM 

Sheet 18 of 24 

cot.1AR ELEV; ffl.3 
E: !'16820,50 

INCLINATION: ·90 

NOTES 
WATER lEVElS 

INSTRUMENTATION 

274.4·275,Sft. 
Possible high porosity 
zone 

6(1{95@ 15:25 
End of Run 25 

LOGGEO: 0. AU.OWAY 
CHECKED; 6. TILTON 
OATS; 7/13/95 

Golder Associates 



PfOJECT: LAIOI.AWJRt..FS 
PROJECT NO: ~ 
LOOATION: SRlOOISTON, MO 

288 

... 

... 

< 

DESCRIPTlON 

279.9--295.7 fl 
Fresh, medium bedded, light 
olive gray (SY 6/1)."""""' 
crystat!lne, medium &trcog to 
strong, OOLOMfffC LIMESTONE. 
r,/AflSAW FORMATION) 
Abundant chert nodules 
(<2 mm.} fosslllferol.J$ with 
some elllcified zone$, 
stylofltlc 

295.7"303.7 It. 
Fresh, thinly bedded, medium 
darn gray (N4), very fine 
grained, medium ,tr,mg, 
ARGILLACEOUS LIMESTONE, 
f/NARSAW FORMATION) 

297.S.299.3 ft. 
Partially l!li!lcified, porous 
(open vugs <3 mm.) 

299.3-303.7 It 
Rock becomes weak due to high 
clay content 

;]03,7·305.0 It 
Fresh. thinly bedded, medium 
gray {NS), coarse crystalline. 
mei:Uum strong, LIMESTONE, 
r,,AASAW FORMATION) 

DEPiH SCALE: 1 :2 

9 
0 
'c 
'-
~ 
" 

DRIWNG. CONrf\A'CTOFt LAYNE-weTEAN 
ORlUJ:R: O. MAHURIN 

RECORD OF DRILLHOLE 
BOAING METHOD: NX Coro & w1W1 
OAIWNG DATE: 5122/95 • 614195 
OA!U. AIG: CME 7S 

J.Joi'¢ """"' ·-F·FIUI c-c..... ........... 
.... M U-!J- ... .-.. 
B-B1cldlng S!,SIDPPJ<I R·-
Jl,Fclmlcn 1,1~ VR-V. Ra\xt1 

• w~ 
g < 

~~ Et.EV w~ 
j~!!! ~8 ROD 

OEflTH • Uc a uw ~w ~8~ Q 
(Fl) • • 22i~ ~· a • a t,j;r ,01D ... " . 

29 1:1 

PZ·104·KS 
DATUM._ MSi. 

Sheet 17 of 24 

COUAA ELEV: ~,3 
COOAtnNATES N: 10!!8993. t5 
A2'.JMUTH: o 

E: SH3820.SO 
INCUNA110N: -QO 

,..-
"' CL~lnfil ~ I 

CH.,,.,... a:x ~ 

" 1.l H·H•.1.1:1 'i:'l'l z 
QRF-13nM!1 Fled .. 0 ~z a: ;; 

DATA i- ~ NU m 

1YPEANO 
SURAAC< 

DESCAIPTION 

0 g g 
~ 

fil ~ 
'- ~ 

o:gg! 
........ lo) .. .............. 
a:a::a:::r It 

z 
0 

I 
0 
I,; 

NOlES 
WATER lEVELS 

INSTRI.IME:NTATION 

6/1/95@ 16:20 
End of Run 29 

• J.P~SM 

30 
1
~ 

LOGGEO: 0. AU.OWAY 
CHECKED: B. lll.TON 
CATI:: 7113/95 

• J,PL,SM,CL 

Golder Associates 
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RECORD OF DRILLHOLE PZ-104-KS Sheet 18 of 24 

OOUAA a.EV: 482..3 PROJECT: LAIOl.AW/Al·FS 
PROJECT NO: 94:1-2848 
LOCATION: BAIOGETON,MO 

''" 

l'll'E 

DESCRIPTION 

305.0-309.7 ft 305.00 
Fresh, thinly bedded, medium 
dark gray {N4). very fine 
grained, weak, SILTSTONE, 
rNARSAW FORMATION) 

t72.60 
309.7--313.5 ft ,70 

§ 

~ 
~ 

BORING METHOO; NX Com & wmr 
ORlLUNG DA.TE: sn?2/95 • 8/4195 
CRILL RIG! CME 7$ 

,.... Pt.,Pbruf ........... 
F·flllll C•Cuvtd ·-....... U,UmJalng ·-......... ST,Sl,pptd """""' f'·Folallan ""- VR-V. Rolq1. 

> 

"8 
a 

ci • 
"""' 

WW law. z •• ROD i'l • z 8§ 1;8~ g DEPTH ~ ~,o {l'1) • • gg~::;: <I.I ........... g g 

17a10 30 100 

""4.20 

:n 1~ 

DATUM: MSL 
COOROINATES N: 1066993, 19 
AZIMUTl1: 0 

E: ,16820.50 
INCLINATION: ,90 

f•P:~ 

" CI..-Cl.yinfil z ~ 
CH..,_ ffi~ i H·H•alod 
GRF-Gr.wd flta i,,c w 

~~ "' ... NUJ'TYOATA " u 
TYPE AHO ~8 a: ~~ SUflFACE f:-1 ... 

DESCRIPTION Q ~==-i •• 

B.PLSM 

0 

9 ~ x 1! i ... 
el ~ 0 

~ ~ 

• ii: ,Q~:;:g~ ... ........ 2 ... .,..,,.., 
a:a:cr:cr: 

z 
0 

~ ... 
ic 
0 ... 

NOTES 
WATER LEVELS 

!NSTRUMEITTATJON 

6/1/95@ 17:00 
End of Run 30 
Step drilling 
612J95 @ 8:30 
Begin Run 31 

310 ftresh, thinly bedded, medium 
gray (N5}, m-c crystalline, 
medium strong, UMESTONE. 
rNARSAW FORMATION) 
Numerous clay partings, 
stylo!ltic 

• B,Pl.SM 

313.5-322.0ft. 

314 

Fresh, thinly to medium 
bedded, light olive gray 
(5Y6/1} to dark gray (N3}, 168.10'.~,.,+~te~B.a;,10!!-f--~-lJ+!+io 
very fme to medium gralned;H4,20 314.20 

"' 

,,. 

medium strong, altematfng 
layers of ARGILLACEOUS 
LIMESTONE and SILT­
STONE {2·6 In. thick) 
r,,IARSAW FORMATION) 

OEP111 SCALE: 1 :2 

162.30 
320.00 

ORIWNG CONTRACTOR: LAVNE·WESTi:AN 
DAII..U:R: 0. MAHURIN 

LOOGl:;O; 0, AUOWAY 
CHECKED: B. TILTON 
CATE: 7/13195 

B.PLSM.CL 

B.U.SM,CL 

B,PL.SM,CL 

BPl,SM (4) 

ll/2/95 @ 11 :30 
End of Run 31 
Slow drilling, a lot 
of rod wobble 

Golder Associates 



PROJECT: lAJOlAW/RJ.FS 
PROJECT NO: 9..ta-aaMI 
LOCATION: BRIDGETON, Mo 

DESCRIPTION 

162,30 
313.5-322.0 ft. 320.CO 
Frm.;h. thinly to medium 
bedded, light ol1va gray 
(SY 6/1) !<> dark gray (N3), 
very fine 1o medium grained;tS1.ao 
medium strong, alternallng 321.00 
layers af ARGILLACEOUS 
LIMESTONE and SILT-
STONE (2,6 In. lhlckl 

~ 
0 
~ 

~ 
ii 
~ 

CNARSAW FORMATION) 100.ao 
=ic.:.::::=.:..:.::..:=.::~~~m 

322.Q..347,4 ~ 

32< 

,,. 

,:12 

Fresh, thickly bedded, dark 
sraY (N3), very fine grained. 
medhlm strong_._!;IJLTSTONE, 
(,NAP.SAW FORMATION) 

OEPlli SCALE: t :2 
CRIWNG CONTPAC'COR; LAYJIIE-WESTEAN 
CAILLER; 0. MAHURIN 

RECORD OF ORILLHOLE PZ·104·KS Sheet 18 Cl 24 

COLi.AA" ELEV! 462.3 BORING METHOD: NXCorl!I & wamr 
DRILLING DATE: $Ji:!2IG5 • 6/<4195 
OAILI. RIG: CME 7.5 

,,, ... 
"""" ...... .......... 
F,Fl)la'lioll 

0 El.EV • 
DEPTH • , 
""' • 

148.10 

'"""""' -· C.C..Wd K·~ u._ 
.......... ti 

ST~d -Mtt~ VR-V. Rou!t'\ 
> • is :g~ jw ROD 8;i o" ~8! ~ <ffi • ff 4., O 0000 ~ 0 

"IICI ... fl! ~ ........ - • 

LOGGED: 0. All.OWAY 
CHS;CKEO: S, TILTON 
OATe: 7f13195 

OATUM: MSL 
COORClNATESN: 1066993,15 
AZIMUTH: a 

E: S1682o.!SO 
INCUNATION: ·90 

,..-
"'--""" CH..Qja'ile 
H·HNffd 
GAF·Gtavet Fikld 

Ul1YOATA 

T'YPEANO 
SIJFIFACE 

DESCIVPTION 

8,1,A 

J.P~SM,CL 

~ 
;; ,: 

~ 

ffi1;1 ~ 

i!i i;j •o 0 ~z "' ;; ~- ~ .. 
u ,, 
•o < ~o " ~- ;s: • • 

3: ........ "4 •• % tc:C::i:i;a: 

0 

9 = 
! 

~ 1,j 
c 

~ ;; 

CID g 
g~~s~ 
22~12~ 

" 0 

" ; 
ls! 
0 

~ 

NOTes 
WATER LEVELS 

!NSTAUMENtATION 

6/2195@ 12:40 
End Run32 

6/2195@ 14:00 
End of Run 33 

Golder Associates 



PROJECT: lAIDI.AWJRl·~S 
PAOJECTNQ: 943-284S 
LOCATION: BRIOGEl'ON, MO 

""" 

336 

340 

K 

DESCRIPTION 

322.0-347.4 ft. 
Fresh, <hlckly bedded, dark 
gray {N3), very fine Jrninl:Kf, 
medium stron~ Sil STONE, 
r,NARSAW FO MATION) 

338.0-347.2ft. 
Siltstone becomes weak 

339.3-339.5 ft. 
Soft, medium gray (N5}, Clay 
seam 

13490 
347.+35a.a a 347.4Q 
Fresh, lhinly bedded, medium 
dark gray (N4), tine 
crystalflne, medium strong, 
OOLOMrr!C LIMESTONE. 
f,NARSAW FORMATION) 
Arglllaceous, numerous stlaley 
partings, some thfn lnterbeds 
of Slit.stone {<4 In. thick), 
fossiliferous, coarse chert 
nodules common 

DePTHSCAL.E: 1:2 

" g 
l,l 
~ 
a. 

i; 

OAIWNG CONTRACTOR: LA.YNE·Wf;STSAN 
DRIU.ER: 0. MAHURfN 

RECORD OF DRILLHOLE 
8CIRING METHOD: NX Cc:M1! & water 
OAiU.iNG DA TE'. $122195 • 814.195 
CRILL FIIG: CME; 7$ 

J.Jont 
11'-faut ........ .. ..._,, 
f'.F"""" 

d ELEV z 
z OEP1'< , 

(FT} a: 

34 

143.10 
339.20 

1!µ,10 

"'"""" ~-""""""' ......... 
""""""""" 

... ......, .. 
ST..S~ -,_ 

VR.V. Aiiusi1 
> W• • !8 ww 

i~w 2a IIOO .. 
~ffi 58~ & • &i~& .~. • • "" ........ " . 

"' % 

LOGGED: O. Ail.OWAY 
CHECKED: B. TILTON 
OAi'E: 7113195 

PZ-104-KS 
OATUM: MSL 

Sheet 20 of 24 

COi..i.AA El.eV'. 482,3 
COOAO!NATES N: 106a993.15 
AZIMUTH: O 

e.: s,esro.so 
INCLINATION: ·GO 

F .. F~ 

~ :z Cl.-ct.ylnll ~ Cl g 
CH-a-

f!lr.:i ~ 

I 
cl i ~ li·H•alod z ~ 

i NOTES GRF•C:tavtl f",hd 

i " 
w ~ 

~ ;; a: 
~ I; WAlER LE\/elS I UITYO TA a: a. .; 0 INSTRUMENTATION 

~o TYPE AND 
~: ii: •g8 SURFACE ~9 tE ~; i ... ~ DESCRIPTION i3 ~! ~ !l2! ~2 !12 £ 

Golder Associate$ 



PROJECT: LAIOt.AW,fFU.FS 
PROJECT NO:. 643-264a 
LOCATION-; BRIOOETON, MO 

364 

DESCRIPTION 

347.4-358.3 ~ 
Fresh, thinfv bedded, medium 
dark gray (N4), fine 
cryste.lllne, medium strong. 
OOLOMffiC LIMESTONE, 
rNARSAW FORMATION) 
Argmaceous, numerous sheJey 
~rtlng.s, some thin interbeds 
of Siitstone (<4 In, thick}, 
fossillferous, coarse chert 
nodules common 

358.3-384.7 ft. 
Fresh, thtnty bedded, medium 
gray (NS}, wtematfng fine 
c:rys.eEline and coar..e 
crystalfine layers, medium 
strong to strong, ABGILLACEOUS 
LIMESTON~ (KEOKUK 
FORMATION) 
Some zones losslllferous, 
abundant medium bluish gray 
{58 511), chert layel'li', coarse 
grained chert nodules common. 
thinly laminated, shaley 
partings common. trace 
dissemlnated pyrite 

DEPTH SCALE: 1:2 

"' s 
l1 
r • 
~ 
~ 

CFIIWNG CON't'fl.ACTOR: LAYNE·WESiERN 
OR!UEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-104-KS $ho,t 21 o1 " aoFIING METHOD: NX Cotll & Walet DATUM: MSL COLLAA ELEV: "8aa 
ORILUNG OAlE; 5122185 • 8/4/95 COOROINATES N· 1066a93,15 E: 516820.:SO 
OAl!.L RIG: CME75 AZ!MUl'H; 

""'"' ,c,,,.,.. ·-- F•F~ .~ ... <-"""" ·-- c1...c:.y1n11 ....... U-U~ SM-&:r,gclh CH""""' ·-- ST.st.PPll(I """"" H,H•dtd 
F·i'olaton Hrt~llr 'ffl.\l,ibql ---~ 0 UITY TA 

g ~~ """' 
ww 

h!. ~8 z s; ROD 
;i ffi 

TYPE AHO 
DEPTH , ~8~ ~ SURFACE ~" 

"" • a; e.ooa ~•o OESCRtPTION 0 0 0 
m,oc,.-N N.-<1;1 ..... " . 

• J,l,R 

37 
1
: 

LOGGED: 0. AL!.OWAY 
CHECKED: B, TILTON 
DATE: 7113/95 

0 

" z r 

ffi~ I, 
~ 1li "'c c 

~~ "' ;;; 
~ • ~ 

~ 

lE~! 

INCLINATION: ·90 

" ci i ~ 

~ 

~ ~ c • ;;,; 

o~8 . .. i~ 
•• u it 1fl i! 

z 

g 
11 
0 

~ 

NOlES 
WATER !..eJEl$ 

!NSTRUMENTAllON 

@358.3ft 
Inferred top of KEOKUK 
FORMATION 
Onll!ng rate slows 
slgnfficant!y due to 
cnert layers 
612195 @ 17:00 
End of Aun 36 

Golder Associates 



PROJECT: LAIOI.AW/Rt.fS 
PROJECT NO: 943-2848 
LOCATION: SRUX;E.TON, MO 

370 

'72 

374 

J76 

378 

TYPE 

DESCRIPTION 

357.7-384.7 ft 
Fresh, thinly bedded, medi1Jm 
gray {NS). attemating Hn-e 
crystalline and coarse 
crystalline layers, medium 
strong tosb'ong, ARGILLACEOUS 
LIMESTONE, (KEOKUK 
FORMATION) 
Some zones foosUiferous, 
abundant medium bluish gray 
(5B 5/1}, chert layers, coarse 
grained chert nodules common, 
thinly laminated, shaley 
partings, common, trace 
disseminated pyrite 

Below 378,5 ft 
Ontv occasionaf shaley 
partings 

OEPTH SCALE: 1 ;2 

• 9 
~ 
~ 

~ • 

ORIWNG CONTRACTOR: LAVNE·WESTERN 
OAlu.EA: 0. MAHURIN 

RECORD OF DRILLHOLE P2-104-KS SrnNlt 22 Of 24 

COUAR El.EV: 482.3 BORING METHOD: NX Cora & water 
DA!WNG OATS: 5f2Zl95 • EIJ,4/95 
ORILLAIG: CME75 

"""" PL·Planar .. .....,,.. , .... c.c...,.. .............. ...... U·U~ ··-......... sr-s1opp111:1 ""'""' F·Fclo:lion J·l!ft9Uar mv. Roul.11 
~ m~ DI 

"' El.EV d ::!'!! "' 8 "' Cw 
z 8§ RQO a~ '"'~ """" ~ ~"' ~8~ :ii ifil "' "' "l!f~~~ QCIOQ 0 g m ... .-.,. " 

,os. 
. 374,:JO 

39 1~0 

LOGGED: 0. AU.OWA'f 
CHECKED: B. Tit. TON 
DATE: 7/13195 

OATUM: MSL 
COOACJNATES N: 
AlJMUTH: 0 

N fTYOATA 

lYPEAA:0 
SURFAC!; 

DESCRIPTION 

B,U,SM,CL 

Cl ;,; 
ffi1.1 •o ~z i-

x 
i, 
z w 

"' ~ w 

0 

11 .,. 
M ~ ! c 

I 1il ;;; 
0 ;;; 

E: 1516820.50 
INCUNATION: ·90 

NOTES 
WATEA ll;VEI.S 

INSTRUMENTATION 

lilm5@18:00 
End of Run 37 

6/2/9S@ 19:15 
End of Run 38 
Stop drilling 
613/95 @ 7:00 
Drtfllng resumed 

6/3"95@ 13::JO 
EndofRun39 

Golder Associates 



PAO.Jeer: LAIOLAW/Af-FS 
PROJECT NO: 943-2548 
LOCATION: BRIOOB'O», MO 

... 

360 

RCJCKTY? 

OESCRJFTION 

384.7-393.8 ~ 
Slightly weathered, thinly 
bedded, p;nklsh gray (SY 611) 
to light olive gray (5Y B/1), 
f-m crystalline, medium 
stf'Qng to strong, 
LIMESTONE, (KEOKUK 
FORMATION) 
Some zon913 coarse grained, 
chert layers common (<6 In.), 
sMolitic, some zone:3 
siflc:lfied 

392 @ 392 .o ft 

394 

366 

390 

400 

Three open vugs with qunrtt 
crystaJs (<1 in.dia.) 

3113.8-406.5 ft. 
Moderate to highly weathered, 
thinly bedded, light gray 
(N7), f·c crystalline, 
medium strong to weak. 
SlllCIFIEO LIMESTONE, 
{KEOKUK FORMATION) 
Chert nodules and layers 
common. styioUtic 

398.5-399.1 ft 
Highly wea.thered, ve,y porous, 
{open vugs <5 mm.), weak rock 

DEPTH SCALE: 1 :2 

§ 
0 

Ii' 
i/i 
" 

OA!LUNG CONTRACTOR: LAYNE-WESTERN 
OFl1Ll.£A; 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Coro & wmer 
DFULUNG OATE: 5IW95 •614/95 
DRILL FUG; CME 75 

""'"" pt,,,..,.. ·-"""" CCUw<I ·-...... .,._ 
··-........ ST·~KI "'""""' """"""' ........ VI\-V,~ 

> ffi ... OJSCO 

" w; ~o EUell z i'!~ i1U0 z :Sg ROD 

"""" , u. ~~ ~ii~ g 
IF11 " " DOCIC> ~ . O o 

......... N "' ......... _ " . 

4l 
1?t 

LOGGED: D. ALLOWAY 
CHECKED: a TILTON 
OATE: 7/13195 

PZ·104·KS 

f•f~ 

DATUM: MSL 
COORDINATES N: 1056993, 15 
A.i:IMUil-1; 0 

" 0 CL'°'Ytnr.1 z " CH'°""' ~~ ~ 9 1-f-H~ ~ GRF-Graval ~cl w ... 
~; "' '!; ~ ... 

rrYOATA 

" " 0. 

TYPE MD 

~ 

i! 
§ 

Sheet 23 at 24 

coll.AA ELEV: 482.3 
E: 516S20.50 

INCLINATION: .00 

0 

i NOTES 
WATER LEVELS 

" INSl'RUMENTATION 0 ... 
" 2, SURFACE ii: g~g w ... 

DESCRIPTION 2~ ~i2! 

6/3/95 t 15:00 
End of n40 
Sro)I. drilUng 
6/4 5@a·.oo 
Drilling resumed 

Golder Associates 



PROJECT: LA1tx.AW/Rf·FS 
PROJECT NO: IJ43.2848 
LOCATION; SRIOOETON, MO 

410 

414 

~ 416 

KTYP 

OEScRtPTION 

393.8-IOB.5 ft. 
Moderate to hi'lv weathered, 
thinly bedded, · flt gray 
{Nn, t-c crystal ne, 
medium strong to weak. 
SILICIFIED LIMESTONE. 
(KEOKUK FORMATION) 
Chert nodules and layers 
common, stylolltic 

@403.Bft. 
Highly weathered, very porous, 
weak rock 

End of Record of Ori/lhole 
at408.8~ 

DEFTH SCALe: l :2 

g 

I 
0 

ORIWNG CONTRACTOR: lAYNE·WESTERN 
DRJltER; D, MAHURIN 

RECORD OF DRILLHOLE 
BORING M!u'HOD: NX Cc~ & Wntet 
ORIWNG DATE: ~5·8/4/95 
OAIU.RJG: CME75 

J.Jcirrt 
ll-FJl,lfl ....... 
13-B&ddi'!g 
F·Foldrin 

ruv ~ 
z DEPTH , 

~n ~ 

7910 

7350 
ot0s.ao 

Pl.·- ,......,., 
C.C,,,,,d ·-U·UndJalina ........... 
ST.S- """""' H_.... IJR.V.RQl.lgh 

> Is O CO 
~ 

~~ iJl!m ROD iffi 8~ 1!8~. 
~ ••• cooo ~ $ • ..,,. ... N N""tll>II>-

LOGGED: O. AllOWAY 
CHECKED: 8. TILTON 
DATE:; 7/ljts5 

PZ·104·KS 
OA'llJM: MSL 
COORDINATES N: 
AZIMUTH: 0 

"'"'"""" CL-0,y"" c...,,_ ..,,, ... 
QRF..Qnmf Fhd 

u CAT 

TYPE ANO 
SURFACE 

DESCRIPTION 

ShfH!t 24 of 24 

COLLAR a.ev: ...... 
1006993, f5 !;: 1518820.50 

,: 
r; 

~ ffi a: ;:; ... 
"' 

INCLINATION: -llO 

0 

§ I ... 
f;I 

~ 0 
;, 

a2sg! "' ......... 
li!2~i2 ! 

" i re 
0 

Hi ... 

NOTES 
WAlEA LEVELS 

INSTFIUMEWATioN 

Core LO$$ in hfghfy ,.. __ 
6/4195@14:10 
End Run42 

614/95@ 14-:45 
Drilling completed 

Golder Associates 



11 

u 

50 

10 

15 · 

25 

40 

Well No. PZ-104-KS 

Boring No. X-Ref: PZ-104-KS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066993 ft. 

Easting: 516821 ft 

Drilling Summary: 

Total Depth 408.0 ft. 
Borehole Diameter 10 In, (0.0M249.0 ft.) 5 7/6 in. (249.0-408,0 ft.) 

Casing Stickup Height 1.72ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75. Schramm Portadrlll T660H 
Blt(s) 6 1/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 In. and 10 in. Button Bits 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 In. Souare Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log 2<_ Geophysical Log x 
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.72 - 397.37 
397.37 - 407.17 
407.17 407.50 
+ 1.00 - 249.00 

C1 
S1 
C2 
C3 

484.04 ---
84.95 

75.15 

483.30 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 

- 84.95 

- 75.15 

74.82 

- 233.32 

(4 in. long or 0.33 tt.) (C3-see comments) 
Screen: s1 2 in. dia. Schedule 80 PVC, 0.01 O in. 

machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Siiica Sand, 395.0-408.0 tt. 

Fiiter Pack: Less than 50 mesh Silica Sand, 

393.0-395.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-378.0 ft .. Neat cement, 3.0-249.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 378.0-393.0 tt. 
Concrete: 0.0-3.0 ft. ---------------

Elevation Ground Level 482.3 ft. NGVD 
Top of PVC Casing 484.04 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date TI me Date Time 
Drilling 
CME 75 (augers) :2121/95 16:40 2121195 17:Sll 

CME 75 (core) Sf22/95 14:0o 5/"2195 14:45 

Schramm Rotary 6/7/95 7:15 617105 11:30 

Geophys. Logging; 8/8/95 10:30 6/8195 1:.:!:15 

Casing. 
2" PVC 6119/95 ~.30 11119195 11:00 

6'"' Steel 512S/95 """' 5/2Sf05 13:30 

Fiiter Placement: 6119/95 111.15 .,,.,.. 13:00 

Cementing: 
Development 
Bentonite Grout 6119/95 13:TS 6/19195 17:00 

Bentonite Seal 6h9f95 ra:'oo ~ 13:i"s 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp ('C) 

Recovery Data: 

,oo 
90 
80 

"' 
,o 

~ 
eo 
00 

I I ' 
I I I 
I I I 

I 

a,! +o 
H 

30 

20 
,o 

0 
0 20 60 eo ,co 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Not to Scale supervised by ___ ""a"'. n""1"'10,.,nc.-------
Job Numb•r 943-2848 

S~e LAIDLAWIOU2 RI-FSIMO 
File Name PZ104KS 

1 





PAOJEcr: LNDlAWJFU..FS 
PFlOJECT NO: s.G2S4S 
LOCATION; BRIDGETON, MO 

... , .. 

....... 

L. "° 

I- 2!92 

..... 

/zsa 

K E 

0.0.245.3fl 
No sampling conducted 
See Soil Borehoole Log and 
Record of Drillhole klr 
PZ·f04-KS 

238.BO 
245.3-252.6 ~ 24S.JO 
Fresh, thlc~ bedded, medium 
derk gray ( 4 (i' coarse 
grained, med um stro~, 
FOSSILIFEROUS UM STONE, 
(SALEM FORMATION) 
Coarse grained caJelte 
crystals common 

247.4-250.1 ft 
Umestone is moderate 
yellowish brown (10VR 5/4) due 
to Iron oXide 

229.,0 
252,8·255.0 fl ""·'° $tightly weathered, thinly 
bedded, moderate yellowish 
brow::,imvR 5/4), ve~ nne 
~n , weak. StLTS ONE, 

ARSAW FORMATION) 

254.4-255,0 ft. 
Slrtstone becomes highly 
weathered 227.10 
End of Record of Orlllho!e 255.00 
at255.0 ll 

DEPTH SCALE: 1 :2 

8 
~ 

Q 

' ~ 
1! 
" 

~ 
:E 

g§ 
J 
E 
==',: 
!::;,:: 

I 
~ :,:: 
± 
2:: g 
E 

I 
', 

OAIWNG CONTAACIDR; LAVNE·WesTEflN 
ORfu.ER: M. VOGT 

RECORD OF ORILLHOLE PZ-104-SD Sheet 1 cf 1 

COLLAR El.EV: '482.1 SORING Ml;!HOO: NX CQ:rv & WIIUlt 
OAIWNG OAlE: W519!5 
ORH.l RIG: SCHRAMM 

J.Jent ............. ......... ~, .... CCUV>d ·-...... U,UntUali,g SM-Smooh ... _,, .,....,,,,... 
""'""' F•FDlllkin "'"""' VR.V. Rou{i1 

> 0 01 • :t 8 ELEV gt~ •w -- ROD il ~ :~e o OEPTH 8g ~ffi au~ 11 
(FT) • N.:-CI~~ gg~g g ~ 

""'·'° ,!4S.30 

I ..... 

1 -1.10 
254AO 

LOGGED: a TILTON 
CHECKEO; Fl SOOTH 
CATE; 7/12/95 

. .. _ 
CL-Qaylnt'il 
~ 
H·H•alld 

OAllJM: MSL 
COORDINATES N: 106701326 
AZIMUTH: o 

QAF.Qrlrnl Fed 

NTINU AT• 

TYPE AND 
SURFACE 

D£SCRIPTJON 

I 

I 
' 
I 

I 
I 
I 
' I 

Core Loss 

E! Ci16834.43 
INCUNAilON: -9o 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

0.0-<18.0 fl 
Olill!ng conducted wiU1 
6 1/4 ln. 10 hollow stem 
augen;, then borehole 
advanced to 245.3 fl 
with S 7/B tn. air rotary 
bit 

6/6/95@ 6:30 
Began coring 

Core Loss due to high~ 
we.:ithered SILTSTON 
6/8/95@ff:SO 
Coring completed 

Golder Associates 
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Survey Coords: 

Drilling Summary: 

Well No. PZ-104-SD 

Boring No. X-Ref: PZ-104-SD 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1067013 ft. 

Easting: 516834 ft. 

Elevation Ground Level 
Top al PVC Casing 

Construction Time log: 

482.1 ft. NGVD 
483.69 It. NGVD 

Start Finish 
Total Depth 252.5 It. 
Borehole Diameter 10 1/4 in. (O.o-38.o 11.) s 11a in. (38.o-2s2.s 11.) 

Casing Stickup Height 1.59 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig 
Bit(s) 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log I_ Geophysical Log _x __ 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.59 
235.20 

- 235.20 
- 245.00 

245.00 - 245.33 

String(s) 
C1 
S1 
C2 

Elevation 
483.69 - 246.90 

246.90 - 237. 10 

237.10 - 23a.n 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 231.8-247.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

230.5-231.8 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-220.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 220.0-230.5 ft. 

Concrete: 0.0-3.0 It. ---'-------------

Task Date Time 
Drilling 
CME75 
Schramm Rotary 515195 15:00 

Geophys.Logging: """ 12:30 

Casing: e11119s 12:10 

Filter Placement: tl/17/QS 12:30 

Cementing: 
Development 
Bentonite Grout e/17195 13;20 

Bentonite Seal ~ 13:00 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

I 
H 

100 

90 

80 
70 
80 
~o 
40 
30 
20 
,o 

0 
0 20 60 

TIME (Minutes) 

Date Time 

5/6/95 1<t:OO 

6/8195 

6117195 

6/17195 

6/17/95 
~ 

15:00 

12::lO 

13:00 

15:00 

13:20 

Temp ('C) 

I 

I 

80 ,oo 

Comments: When PVC casing was installed, it was observed that there was about 5.0 It. of slufl 

in borehole from 247.5-252.5 It. It did not appear that the slulf could be removed from the borehole 

since the borehole had remained open to allow for geophysical logging and packer testing and slaking 

al shale units and argillaceous limestones in the borehole. Two feet of sand pack was used to 

seperate !he boll om al !he piezomeler from !he slulf al the botlom of the borehole. 

'Jot to Scale Supervised by 8. Tilton Site LAIDLAW/OU2 RJ-FS/MO 
Job Number ----9-4-3--2-8-48 ____ _ File Name PZ104SO 





PAOJECT: LAIOL.AW/Rl·FS 
PAoJECT NO: EM3-2848 
LOCATION: BRIDGETON, MO 

K E 

OESCA1P110N 

128 
0.0-135,0 ft. 

130 

'"' 

"" 

'"' 

'"' 

'"' 

'"" 

144 

No sampling c:onducled 
See Record of Drilthole for 
PZ·104-KS 

135,0..138,1 ft. 
60 

135.00 
Fr8$h, medium bedded, pale 
yellowish brown (10YA 6/2), 
very fine gr.Mned, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 

·'° 138, 1·138.7 ft 1ae.to 
S"ghlly w-ered, finely 
bedded, dark greenish 342..90 g;:f, (SGY 411), very fine 138.7 
g ned, vei Weak. CLAYSTONE 
ST. LOUIS ORMATIO 

1~.7~145.0 ft 
Fresh, medfum bedded, pa.le 
yellowish brown {10YR 612), 
very fine grained, medfum 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

DEPTH SCALE: 1 :2 

"' 0 • 
~ 
~ 

~ 
"' 

OR!WNG CONTFIACTOA: LAYNE-WESTERN 
DRILl..eA: M. VOGT 

RECORD OF DRILLHOLE PZ·104·SS 
BORING METHOD: NX Co«, & water OATUM: MSL 

Sheet 1 cf 2 

COUAR ELEV: 481.6 
OR!WNG. DATE: 8/4195 
DAILi. AJG; SCHRAMM 

COOROINA1ES N; 1081028.01 
A2JMUTH: o 

E: 1518847.19 
INCLINATION: -00 

...... 
F·F*-'t ...._ 
S.B~'*"o 
F·Fllb!km 

El..."I g 
""'"' 

z a 
1'11 • 

,..._., 
135.-00 

PL·Plwi# P·Pohhtd Fo-hO»do 
c"""°" ............ "'--""' U-UMciUthg SM-Smocrh CH.,_ 
ST-stepped """""' H·H•lrtd 
f·lrreguat" lffi.Y.~ GRF-Gi'avti Fifed 

~ ~ OISCONTINU DATA 
<0 

11 ~~ fwo ROD TYPE AND offi 138ij ~ SURFA<:0 i 4, Q OESCfltPllON g:i~ N""'°'°-
. . ". 

J,PL,R 

J.l,R 

• J,P,R 

J,l,R,CL 
• J,\A,CL 

• J,PL,SM,CL 
J,l,VR.catcite 

"'" 
J,C,R 

' 

J,PL,SM (2) 

• J,l,SM 

LOGGED: E. SWANSON 
CHE'Cl(EO; 9. ilt.TON 
OA1E: 1314195 

Q 

"8 £• 
0 

"' ;; ~ 
0 

~ 9 e 
z ~ 8 
"' '" ~ 

~,, 
"' ;; 

~ 1!- ~ 

3' " ;, 

~ a: Q~gg~ 

!~! 
.., ...... ,0 ... 

~~lttl (',! ............. a: Ir a; a; a: 

" 0 ,: 

i 
~ 
'" 
'" 

NOTES 
WATER l.EVELS 

INSTFIUMEWATION 

0.().38.0 fl 
Drilling conducted wrth 
6 1/4 !n. ID hollow stem 
auget'$, then borehole 
advanc<d to 135.0 fl 
with 5 7/8 In. air rotary 
bit 

6/4/95@ 9:30 
Begin Run 1 

Golder Associates 



PROJECT: lAIOLAW/Rf.FS 
PAOJECT NO: 943<2848 
LOCATION: BROGETON, MO 

DESCRIPTION 

9 
Q 

" ~ 
~ 

" 

RECORD OF DRJLLHOLE PZ-104-SS 
BORING METHOO: Nx. Cote II,; watr,r 
DfllUJNG CATE: 8/4/S$ 
OFHU. FIIG: SCHRAMM 

"'"" .......... ,.-..., 
F·F-.lt c"""" ............ ..... ~ "'""""""' SM..stnoolh 
&.Soddtng sr.sa~ 

.. _ 
f·FCU!ion 1-irrtQLW VR·V,Aougi 

> w~ I 
g w~ 2~ ECf\/ 

li"' -- ~8 ROD 
DEM'H • ~ffi -~il! g , "w 

IF1) • • t;>QQQ ~·. 0 0 ... ..,. ... "' N<r<U,O ... • • 

OAnJM; MSL 
COOROINATES N: 1067028-.01 
AZIMUTH: o 

'"""""" " CL-Cl#jlrlfA z " .....,.._ 
iii~ 

~ 

H-Heaftd l;i! ~ QAF-Gnr.ot! Flttt i~ w 
I!: ~ 

NTINUITY DATA .. 
0 

TYPE AND !§ l!: B! SURFACE ii 
DaSCRIPTION • ~n X!i!2~ 

Sbfft 2 cf 2 

COUAR EUN: 481.8 
e su1841. ,e 

INCUNATION: ·90 

NOTES 
WATER l.EVELS 

INSTAUMENTA 'nON 

-t
44 

138.7-145.0ft b;:· I -i 

----~ J yellowish brown (10YR 6/2), .... ,s.. 1 1: 
very flne grained, medtum ....... 

60 
~ ~ 

~-"""1;r"Jg~,~Li;'MuE~ST~O~N~E~,g·!jl..··~~~~~r331i~'·"ll-J-"--,t--ftttJ-MH-liii-t-t-t------t-ittr 1-1-1-l-J...l..,1..1.~>----------l lt'ST. LOUIS FORMATION• !4!!. 145.00 
~d of Record of OrU!hole 
at 145.0 ft. 

- 1411 

~ ,so 

~ 154 

;....1513 

~, .. 

OEPTI-1 SCALE: I :2 
ORIWNG CONTPAC'TOR: LAYNE•WESTERN 
OAl!.l.ER: M, VOGT 

LOGGED: E. SWANSON 
CHECKED: 9. ill.TON 
OA TI;; 6/4195 

Golder Associates 
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. 
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160 

0 
w 
f­
u 
w 
_J 
_J 

0 
(.) 

Survey Coords: 

Drilling Summary: 

Well No. PZ-104-SS 

Boring No. X-Ref: PZ-104-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1067028 tt. Elevation Ground Level 481.6ft. NGVD 
Easting: 516847 ft. Top of PVC Casing 483.63 ft. NGVD 

Construction Time log: 

Start Finish 
Total Depth _____ 1_4.:.5...c.O_f'-t. ______ _ 
Borehole Diameter 10 1w (O.o-s1.0·1 s 11a· (37.0-145.0"J 

Casing Stickup Height 2.07 ft. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4" ID Hollow Stem Auger Bit, 
NX Core, 5 7/8" Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing axe• Square Steel, bys· long 

Well Design & Specifications 

Task 
Drilling 
CME75 
Schramm Rotary 

Geophys.Logging: 
Casing: 

Filter Placement: 
Cementing: 
Development 
Bentonite Grout 
Bentonite Seal 

Date Time Date Time 

613/95 12:30 S/4/95 11:45 

6/4/95 !1:45 614/95 12:00 

1514./SS 1200 .,,,.. 12:45 

f!,/.t/95 13:05 8/4/95 13:25 
~ ~ ~ l3:o5 

Well Development 

Basis: Geologic Log ~ Geophysical Log ___ ;--,-------------------
Casing string(s): C = Casing S = Screen 

Depth 
+ 2.07 
134.50 -
144.30 -

134.50 
144.30 
144.63 

String(s) 
C1 
S1 
C2 

Elevation 
483.63 - 347.06 

347.06 - 337.26 

337.26 - 338.93 

Casing: C1 2 in. dia. Schedule 80 PVC, 
nush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 132.5-145.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

130.5-132.5 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-120.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 120.0-130.5 It. 

Concrete: 0.0-3.0 tt. 
..:.:..:'--=':::...;..;c'--------~ 

Comments: 

Stabilization Test Data: 

Time pH · 

Recovery Data: 

,oo 
•o 
80 

70 

I =~ 
- 40 
~ ,o 

20 
,o 

0 

I 

0 20 

Spec. Cond. 

60 

TIME (Minutes) 

Temp ('C) 

I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 

80 ,oo 

Not to Seo le Supervised by B. Tilton Site LA!DLAW/OU2 RJ-FS/MO 
Job Number ----9~4~3~-2~8~48~----- File Name PZ104SS 





I/Ill/Ill 
LAUM.A W WA8Ti! 8YSTEll8 lNC, 

LA!DLA\UOU2 R!-FS/MO 
WEST LAKE LANDFILL 

OPERABLE: UNIT 2 

NORTHING, 1066421.35 
DA11JM EASTING, 51623(1.23 El£VATION 481.2 

SOIL BOREHOLE 
6.25 rnch r.n. Hollow SteM Auger-

SPLIT SPOfJN1 2,0 inc:h O.D./1.5 inch [.D. CSP) 

SHELBY TUBE:1 3.0 inch D.D.12 13/16 inch I.D. (SH> 

DRU. RIG CME 75 - TRUCK MOUNT SURFACE COHDfflOHS Gro.ss t;eld 
ANGI.E -90 

!i ~ I ~ I! 
l l,:l' 
3 )IT' 
3 1o,z1 

I 2 

2 2 ,.s• 
2 l!1F 
3 90Z) 

-,3 2 

,4 
2 
3 
5 

5 7 

6 
l 
2 
4 

7 5 

8 0 
2 
3 

9 2 

10 
l 
2 
! 

11 2 

12 0 
0 
l 

13 3 

I 

Sli'MINGNA 

i 
I ---OESCAIPIIOH OF IIAlliWL 

(0.0-4.4 f't.) f"!rM, r1odero.te yellowish 
brown (lOYR S/4), StL T, with tra.ce fine 
Sand, NR, MOist, CML), CLOE:SS, 

(4.4-18.5 f"t.) Very sof't to stlf'f, 
Model"'a. te yeltow;sh brown <IOYR 5/2), 
SILTY CLAY, NR, Moist, CCL), <LOESS) 

f'roM 7.0-16,0 f't., gro.des to rndude 
tro.ce f'aur snnd, c::oio,.. grades to light 
otlVil" gt'"a.y C5Y 6/1) a.nd MOciel'"ate 
yeHowiSh brawn ClDYR 5/2) (riottted) 

(476.8) 

SP 

(i) 

SP 

® 
4,4 

SP 

@ 

SP 

0 

SP 

® 

SP 

© 

SP 

0 
SP 

® 

LOG 
80RIH(l NO. 

PZ-105-SS 

OF 3 

START f1Nl5II 
1lolE TIM£ 

14•20 17'15 

tl'.'IE OlilE 

5/19/95 5/19/95 

~ 
~ 

"' w 
,: 

:,; 

>->- c:, 
<t ,. 

Q 

" !.:: .., ., :r 
u 

"' 

"' "' ' v 

~ ' ~ 
Q 

~ ~ g Q 

.. 
v .. 
ru 

"' • "' M 

" '" ;! "' N 
a. 

d ~ z i 
~ ..., ..,, c;: 



IIIJi/111 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
SITE PW,1£ NC, I..OCATION ORIIJ.ltC IIETliOO: 

6.25 inch I,D. Hollow SteM. Ai.,ger 

--LAIDLAWOU2 RJ-FSIMO 
SPL[T SPOON1 2.0 Inch O,D,/1.5 inch l,D, <SP) 

w'(ST LAKE LANDf"tLL SHELBY TUBE1 J.O inch 0.0./2 13/16 inch J.D. CSH) 
OPERABLE UNIT 2 WAlER I.FN£1, 

'IIIIE 

Do\TE 
NORTHlNGi 1066421.35 

CA'S1NG OEPlH DA'IIJII E;ASTING• 516230.c.l El.£VATION 481.2 
DRIJ.. RIC CME 75 - TRUCK MOUNT SURFACE OlNOt1IOIIS Grt:tssv Fleld 

NIGi.£ -90 IIEMIHCNA 

- !-IIIIMER 

~ ~ I I I ~ ~; - -- I !! I IIESCM'IIOI; OF IM'IERW. 

'= .... 
~ 

SP -,_ I -.... ® -~ 

E:: ..: I;:- 16 I-= 
I t')' FrcM 16.0-18.5 ft .. gro.des to little fine -,_ 
4 [fil' sand, color gro.des to ME'ciiuM light gr0,y -.... 7 '" (N6) SP -.... -!::::-17 8 

® -
'- : 
'- -I,.. -i-1s = ,...__ -= 5 .I&:. -5 2.D' = '- 8 "" <185-20.5 ft.) Sttf"F', olive gra.y SP '- -'-19 9 CSY 4/1), fine SANDY CLAY, NR, wet, 

@ -t: CCL>. <ALLUVlUM) --'- ~ 

-= -
,::- 20 '- '-

3 1.7'~ (460,7) 20.s -.... 6 2i' -.... 9 85.7.) ••• (20.5-27.I Ft.J CoMpo.ct, MedluM gro.y SP -~ .... -I;:- 21 13 .... {NS>. f'-M poor"iy graded SAND, NR, wet, 
@ -.... (SP), (AL.LUVIUH> -'-

... ' -.... .... . .. ;,... -- -,=--22 .. ::-~ - -I 1,3· .... -- 4 li:o' .... -- li:!IZl 

.... 
e e2.s Ft,, grades to tess stlt SP -'- a .... -= I;:- 23 9 

.... 
@ 

.... 
.:- -- .. -.... .... -- :::: -

;=-24 .. ::-~ - -4 !,5' .... -c: 8 2]" .... -
18 ''" 

.... SP -- .... e 24.7 Ft., gro.des to nore silt -
!::::- 25 19 .... 

@ -.... -- . .. . -.. ::~ .... -.... - -::- 26 
.. : ;1- I- '--- -l u .... -,_ 

4 a,· .... -.... -t: 5 6:!ll .... SP -
!::::- 27 9 

.... (454,l) 27.! 
@ -.... 

(27.1-29.6 f't.) Loos1;> to conpo.ct. f'lll'diun -'- [,.. -'- gro.y CNS), SILT with llttle t"lne Sand, -,_ 
NR, wet, (ML), (ALLUVIUM) -I;:- 28 .... '--- -l 1.7' -- I air --3 es.:1 

IN 
SP -c-29 12 {451.6} 29.6 @ -J <29.6-33.S Ft.) Very loose to dense, I -l-. -

~ riecliuM gro.y (NS>, f"-n poorly graded : ,_ .. : :r 1 SAND, NR. w~t. CSP>, <ALLUVIUM) 

LOG 
-NO. 

PZ-105-SS 

SIIEEI' 
2 OF J 

DRIU.iNG 

STN!I' -- 'lillE 
l4tZO 17:15 

Do\TE DIITE 

5/19/95 S/19/95 

-
~ a 
(.) 

(!) 
z 
:3 
ct: 
Cl 

~ 

" :, 
Cl 
~ 

;i 
ci 

~ 
8 
Cl 
Cl g 

"' ~ 
"' "' ' .., 
~ 

"' 

d z: 
ID 
0 ... 

~ 
~. 

~ 

~ 
::i 

i 
~ 
0 
;;., 
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I 
I 
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~ 
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""""""' LAIDLAW wi,.;TE SVSTeMS INC. 
SOIL BOREHOLE 

SIIE IIIM£ ANO LOCA1JON --6.2S inch I,D, Hotlow SteM Auger 

--LA!DLAW/OUc RJ-FS/MO 
SPLIT SPOON1 CD inch 0.D.lt.5 inch I.D. <SP) 

VEST LAKE LANDtlLL SHELBY TUBE• 3.0 Inch 0,D./2 13/16 Inch [.)). CSH) 
OPERABLE; UNIT 2 WAlER LE.Va. 

'11£ 

BllE 
NORTHING, 1066421.35 --0,.TIJM EASTING, 516230.23 ll.E.VATION 401.2 

OOIU. RIG CHE 75 - TRUCK MOUNT SURfACECCll«XllOIIS Gl"'l.155" F'1eld 

AACIE -90 -NA 

SAMPLE:HIIIIMER 

' i! I 
I I ~- I 

AHO i I om:RIPIIOHOFlolAlERW. 

'- " a.a• .... <2'!!.6-33.9 Ft.) Very loose to de-nse, -.... 8 Eli' r,ediur, gro.y CNS>, f' ... M poorly grcded: -
I:: 

.... : ta '"" .... SAND, NR, wet, CSP), CALl.UVIUM} SP .... 
::-31 29 .... 

@) -.... -- .... -.... - -.... .... . ... -
c-32 .... : ___ ~ -= I 2,ll' 

.... 
'- .... -10 aw .... . I... 37 ""' 

.... -
=-33 

.... SP -33 .... --:: .... @ - .... -.... 
'- .... -I... .... -t::- 34 

.... -L C:33,8-35.a Ft.) Very dense, light at;ve ,___ -,s 0.5' ~ gro.y <5Y 6/P, LIMESTONE GRAVEL, SR, SP -I:: 50/J' 1:W .... wet, CV(ATHERED LIME:STON( BEDROCK) : 
'- (511',i;) .... 

(446,2) 35.0 @) -t::- 35 -End of' Soll Borl;!'hole · Log o. t 35.0 Ft. -.... -
I:: See PZ-105-SS Record of OrtUhole f'or : 
l:::-36 rock descriptions --L.. -L.. -,_ -'--37 -I:: --
t:_38 

---L.. -L.. -I... -..... -'--39 -t: ---L.. -t:- -40 --'- -L.. -L.. -t;:-41 -: t: --1::-42 --L.. -L.. -L.. -'-:-43 ----
t;:-« -= -/L. : L.. - -

LOG 
BOll1NGNO. 

PZ-105-SS 
Slim 

3 OF 3 

lllllWNG 

sr,ar -'IWE TIME 
14120 17•15 

O,.lo DAlo 
5/19/95 S/19/95 

-

z 
"' w ... 
"' w 
:, 

' w 
~ .. ..., 
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"' -l 
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! 
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ru 
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0 ..., 

... 
"' "' w 
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PROJECT; LAIOLAWIF«·FS 
PROJECT NO: 943-284e 
LOCATION: BRIOGETON, MO 

OESCAIPTION 

32 0.0.35.0 ft 

38 

See Soll QQreho!e Log 
PZ·10S-SS 

35.2-35.9 ft. 35,al 
Dark vetlowioh orange 
(10YR 6/tl), Clay5tone layer 

39.0s52.9 ft. 
Sl!ghtfy weathered, medium 
bedded, medium light gray 
(NG), fine grained, medium 
strong, LIMESTONE. (ST. LOUIS 

40 FORMATION) 

44 

.. 

• 48 

Clay filled joinf.s and layers 
of Claystone 

CePTl-1 SCAf..E: 1;2 

" g 

~ 
0. 

~ 
" 

OAIWNG CONiRACTOR: LAYNE·WEST!;RN 
DAit.LEA: 0. MAHURJN 

RECORD OF DRILLHOLE PZ·105·SS ~t1of8 

COl.1.AAELW: 481.2 BORING .METHOD: NS Core & wl!U:( 

DAILLING·DATE: 5/20195 • 5/21'95 
OFUU. RIG CME 75 

,_,_ PL,Pliltlilr ......... 
F,F~ C,Cuvad ·-....... U-Undl.Alrlg ·-iMl•c,~g ST·Sl•JlPOd ......... 
F·Foir1U(;tn HmiQUar VR-V. Rougll 

''"''°"" CL-clay lnfM 
CH~ 
H·H1Dkld 

DATUM: MSL 
COORDINATES N: 106642:1.35 
AZIMUtH: O 

" ~ ~ 
a 

ffi1:j ~ z 1:i ~ 

GRF..Qrav.l Fhd l,o w 0 

" a: l! 

~ 

;;, 

E: 51e230.23 
INCLINATION: ·90 

,: 
g 
It 

" NOTe$ 

~ ~~ !!! WATEA Ll:VElS ~ 0 > ~~ DlSCO NUITYOATA m 

" ~ 

""' 
""""' ,n 

WW 
c> ~~ jw AQO 8·§ O ffi !!8~ g c ~. 

w O 0000 """'~t-l .............. 

LOOGEO: D. AU..CNIAY 
CHECKED; B. TILTON 
DA it- 6/ 13/55 

• 0 
ff • 

lYPEANO 
SURFACE 

OESCR!P'llON 

Cote Loss 

Care loss 

J,, VA, Fe (2) 

J,PL.A,CL (3) 

" 
0. ,; 

fg fr ~ ! ii aaggg 
0 ~!~ ~¢£! 

n-nw,.-N.., ... ,,..,. 
ii;a;a:a:a: 

0 
I;; 
I!! 

INSrnUMENTAT!CN 

5/20/Q5 @ 8:20 
Began drlfllng Run 1 

5/20/95@ 9:00 
End of Run 1 

5/20/95 @ 9:45 
End of Aun 2 

43,0.44.0ft. 
Heated seam at ou 

Golder Associates 



PROJECT: lAIDLAWIFll·FS 
PROJECT NO: 943-2MB 
UX:A.TION: BRIDGETON, MO 

48 39,()..52.9 It. 
Slightfy weathered, medium 
beaded. medium Hght gray 
(NB), fine grained, meQium 
:rtrcng, LIMESTONE. (ST. LOUIS 
FORMATION) 
49.0ft. 
Color grades to pale yellowish 
brown (10VR 612) 

50.Sft. 
Pyrite present 

51.Q.51.2 ft. 
Sandstone layer 

52. 51,9--52.3 ft. 
Sandstone layer 

52.MS.211. 
Fre$h, medium bedded, pale 
y<!lfowish brown (10VR 6/2), 
fins to microc:rystalUne, 
medlum strong. LIMESTONE, 
(ST. LOUIS FORMATION) 54 Zones or thin clay or slltcoos 
lam!natians 

54.S.54.8ft 
Chert layer 

.. 

57,6-57.9 ~ 
58 Clay layer 

57.9-58,6 ft 
Sandstone !ayer 

"' 

... 
DEPTH SCALE: 1:2 

g 
~ 

g 
,: 

~ 

ORIWNG CONtAAciOR; LAYNE·WESTERN 
ORILI.EA: O. MAHURIN 

RECORD OF DRILLHOLE PZ·105-SS Shoot i of a 

OATUM: MSL COLLAA eLEV: 481.2 SOF!INO METHOD; NS Core & water 
OA!LUNG DATE: 5/20/9:5· 5121195 
DAILL J;IG: CME 75 

COOA01!14ATES N: 106842t.;J5 E: !!Hl230.23 
INCLINATION: ·GO 

,..-
F,Flll.ll! ....... 
B·St~ 
i:,Folhl'llon 

El.EV g 
DEPTH • a 

""' 
~ 

AZIMUTH: o 
PL•Pl;!;l'IIIC' 

C·""""' 
U,UtldUalrlg 
ST•SftpPe<I 
HlfG{IU# 

is 
RQO ~. 

~ffi .~. 
N•l!l<a..-

.......... F•·F~ - Cl.-Owf""' ......... ., ~ - """'""' VR.Y. Rough GFIF.orawl F~ 

01 NTNUI OA A ·~ lYPEANO ~a! g SURFACE 
OESCRIPTION 

~ ll 

J,PL,R,CL 

Core Loss 

• J,P,A(2) 
J,P,R (2) 

• J,PLVA 

• J,PL.VR 

J,I.R.CL 

• J,PL,R 
J,C,SM,CL 

J,PL.R (3) 

J,PL.R (2) 

• J,PL.R 

LOGGED: D, AUOWAY 
CH~KEO. B. TILTON 
DATE: 6/13/95 

"' .. ~ ~~ z ~c w ~., 
"' f Ii; 

y 

fg a: §~ <a 
ffi ~;: ~ 0• 

c 

r.l g 'g 
c ~ ~ .. 

i5 .. .. 
0 

" 0 ooo 
tr ~~ ... ... 

~~i'E!ir 

z 
0 

g 
w 
ii: 
0 .. 
~ 

NOTES 
WATER t.e\18..$ 

INSTRUMENTATION 

5/20/95 @ 10:20 
End of Run a 

5J20/95 @ 12'00 
End cf Aun5 

Golder AS$oclates 



?AOJECT! l.AlOLAW/RI-FS 
PROJECT NO; 943-2648 
t.OCATION: BRIDGETON. MO 

ROCX E 

OESCR!PTION 

64 52. 9-65.2 ft. 
Fresh, medium bedded, pa.le 
yelk>wioh brown (10YR 612), 
fine to microo~lne, 
medium strong, UMESroNE, 
ST. LOUlS FORMATlO 416.00 

65,2·79.G fl es.20 
Fresh. medium bedded, medium 
gray (NS), mlcroctystalline to 
Hne grained, medium strong, 

ee ARENACEOUS DOLOMITE, 
\ST. LOUIS FORMATION) 
Pyrite and calclle filled 
fractures 

.. 

72 

74 

" 

78 

77.6-78.51!. 
Clayey layer 

79.0-80.3 fl 
Fresh, thinly bedded, light 
olive gray (!SY 6/1), fine 
grained, medium strong, 
SANDSTONE. (ST. LOUIS 
FORMATION) 

·J lncludes thicfdy laminated 
clayJayers 

CEPTH SCAt.E: 1~ 

§ 
~ 
~ 

~ 
~ 

OAILUNG CONTF!ACTOR: LAYNE-WESTERN 
CRll.LER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Sheet 3 or e 
COI.LAFI Et.EV: 481,2 BORING METHOD: NS Core- & wauir 

DRILLING DATE: 5/20/115 • 5/21/QS 
ORJLL RIG: CME 75 

J..Joi'll PL·F'tktlr '""""" ~- a.- ........... ....,.K """"""""' ··-B-Sadding sr .Slllpf'JK R-
,.,,"°""" 
CL·C1arlnfill 
CH-chlorila 
H·Heaktd 

DATUM: !.i9l, 
CCOFIDINATES N: 1066421.35 
AZlMU'TH: 0 

" i!i 
~ 

E: 51e:a30.Z! 
INCLINATION: ·Go 

ii 0 

i:i ~ ~ ~ ! 
F-Fe1b11on l•lrr,Ql.la' VR-V. f\cup1 I ~~ 

GRF0 Gravt1 Rod 

~~ f i 0 ~ 

~ 
NOTiaS g "' 

'"" DEPTH 

"'" 

?{f.00 

,. 
" 0 

g • <O ww •• 
N QA, 

g 12 i~ z 8~ 
RQQ 

~ ~ffi !8! g • • e: ~ 0 

TYPE AHO 
SURFACE 

OESCRlPTION 
N"C'CJ"''" 

., 1~ 

8 gg'"I, 

LOGGED: 0. AllIJWA Y 
CHECKED: 9, TILTON 
OATE; S/13/95 

• " s 

J.P~R 

• J,PLR 

J.P~R (2) 

J,l,R 12) 

• J,ST,SM 

• J,ST,A: 

• J,l,A 

" 5 c a ;;:, 

a:inJg§ 
n.-r:ov .. 
fi!2i!:~i! 

0 
WAiERtEVSL.S 

INSTRUMENTATION 

5120195@ 13:00 
End of Run 6 

5/20/95 @ 14:00 
End of Run 7 

Golder Associates 



PROJECT: LAICtAW/Rl-FS 
PROJECT NO: IU3-U't8 
LOCATION: BAOOETON, MO 

.. 

ROCK 

CESCRIPTION 

40090 •, •• 

80.3-89.3 tt. ao.30 
Fretsh, medium bedded, pale 
yellowish brown (10YR 6/2}, 
ffne lo medium i;::rystaflfne, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

84 B4.0-86.8 ft. 

•• 

.. 

Abondantchert some clay 
iayer.s (green clay) 

89.3-118.6 ft 
Fresh, medlum bedded, pale 
yellowish brown (10YA 6/2}. 

90 fioo grained. medium strong, 
ARGILlACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
89.3-92.7 ft 
Siliclfied 

92 

94 

OEPTH SCALE: 1 :2 
DFl!WNG CONTRACTOR: LAYNl:·WESTEAN 
OAILI.ER: D. MAHURIN 

RECORD OF DRILLHOLE PZ·105·SS Sheet <& of 8 

BOAfNG METHOD: NS Cote & wa.ter 
OAfWNG OA'TE; 5/20/95 • !51.!1/9!5 
OFULL FIIG: CME 75 

LOGGED; 0, ALLOWAY 
CHECKED: B. TILTON 
OATE: 6/1.:Jllni 

• J,l,R 

J,l,SM,CL 

• J,ST,CL (2) 

• J,i,R,CL (2) 

J,PLSM 
8 J,PL,SM,CL 

J,PL,SM,CL 

J,PL,SM,CL 

J,PLSM,CL 

• J,l.R 

J,Pl.SM,CL 

DATUM: .MSL 
COORDINATES N: 106842.1.3:i 
AZIMU'TH: 0 

COLI.AR SUN: '481.2 
E: 5n1Zl0.23 

INCIJNATION: ·SO 

NO!lSS 
WATER 1.EVE1.S 

INSTRUMENTATION 

00.7.aG.8~ 
Broken :zone 

5/20/95@ 15:00 
l:nd of Run a 

Golder Associates 
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PROJECT: LAIOLAWJRl:.FS 
PRO..IECT NO: S4!j..2fM8 
1.0CATION. BRIDGETON, MO 

K PE 

OESCRIFTION 

96 89.3-118.6 ft. 

98 

100 

102 

104 

106 

100 

110 

112 

Fresh, mtJ<fium bedded. pale 
yeUowish brown (10YA 612), 
fini, grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

101.S.105.0 ft 
Sillcified 

105.0-115.5 rt 
Scat1ered styloli!es, chert 

DEPTii SCAl.e: 1 :2 

9 
\! 
~ 

ii 
"' 

ORtWNG CONTRACTOR: LAYNE·WESTERN 
ORIU£A: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Sheet $ ot 8 

cot.LAR a.EV:- "81.2 BORING METHOO: NS Core & watar 
CR,'WNG DA TE: :Sf.XW5 • 5121/95 
DAILL RIG: CM.E 75 

'"""' """ ,,_r .......... 
F-F~ 

El.EV g 
o,PTtt z , 

(Fl) : 

10 

37220 
109.00 

11 

Pl.-- '"'""'"" C-C...,od -l).- ... ..._ 
$T.Sltilpod' ........, 
Hn~ VR.V.~ 

> ~~ : 
~l,l ~§ l,'w ROD 

~lli a..gm o Uw 0 ~"' : coca ~~. .. 
... ~ ... N t\1"1'111111.- " . 

''° ~ 

"" ~ 

LOOGSO: 0. ALLOWAY 
CHECKED: B. TILTON 
OATE: 6113195 

OAillM· MSL 
COOADINATes N: 1066421.35 
AZIMUTH: 0 

f: .. F.ai:ide 
CL•Oay!nftl 

"' ~ CH,,_ 
"' ~ 9 H·Hhltd z 

GAF~Fled w ~ 

IE ,; ~ DATA w 
~ 

TYPE AUD 
SURFACE 

O~F'TION 

J,PLS'M 

J.Pt..SM 

J,Pt..SM 

F,PL.SM 

J,C,SM,CL 

J,PL.SM,Cl 

J,Pt..SM,CL 

J,Pt..R,CL 

J,Pt..A,CL 

J,PL,SM 

~ 

! 
~ 
a; 

E.: 618230,23 
INCUNATION: ·00 

z 
0 

!i 
i 
0 
t; 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

5/20/95 @ 15:30 
End ofRun9 

5/20/95@ 16:15 
End of Aun 10 

Golder Associates 
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PROJECT: LAIDLAW/ru-FS 
flAOJECTNO: ~ 
lOCAilON: BF¥DOETON, MO 

112 

!14 

"" 

"' 

120 

122 

E 

DESCRIPTION 

89.3--118.6 ft. 
Fresh, medfum bedded, pale 
yellowish brown t10YR 612), 
fine grained, medium strong, 
ARGILIACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

118.6-131.Sft 
Fresh, medium bedded, pale 
yellowish browrt (10YR 6/2). 
mlcrocrystatfine. medium 
strong. LIMESTONE. 
fossiliferous, (ST. LOUIS 
FORMATION) 

120,$-121.4 ft 
Claystone layer 

123.0ft. 
Calcite crystals on fracture 

123.7-125.3 ft. 
ARGIUACEOUS LIMESTONE 

124 
124.0 It. 
Calcite crystals on fra.clures 

... 

;f2B 128.0 It. 
Calcite i::rystats on fractures 

OePll-1 SCALE: 1:2 

" Sl 
~ 
~ 

l 
" 

ORIWNG CONTRACTOR: LAYN1$WES'reRN 
ORILLEA: 0, MAHUAJN 

RECORD OF DFIILLHOLE PZ·105·SS 
OATIJM: MSL BOAINQ METHOD: NS Cot!! & Wider 

OR!LUNG DATE: S/20J95 • S/21/95 
ORIU. R!G; CME 15 

COOAO!NATES N: 1066421.35 
A2!MlJTH· 0 

.ht"" PL,Planar ~, .. ~ 
~ ... ~ """"""""' .. ,_,, a'r·SIIIPPDd 
F·Fobllon M~ 

> 
~ :; ELEV 0 wt z ROO o~ 

DEPTH ls t ~ffi <1'11 "' "' :u~~g ~~o 
N"l'Gm.-

11 
1
~ 

.......... F .. F~ ·- CL.QaylrrM ··- CH-ctwim'o .. _ 
H·H•tled 

Vfl.V. floustt GRF-Oq;vt1 Flttd 

SCON!l At 

TVPEANO 
SURFACE 

DESCRIPTION 

J,PLSM 

J,PL,SM (3) 

J,ST,R 

• J,Pt.,SM 

J,PLSM.CL 

B.Pl.SM,CL 
J,PL.R 

S.PLSM,CL 

8,PL,SM.CL 

" ~ :r 0 

ffix lo < 

~ 
0 

,cW a, ~ 

~o !ii ilia; "' ;; 
Iii I( 3' 

i 
lil 
0 
;; 

Shem 9 of B 

COUAFI l::LEV: 461,2 
E! !5162:Jo,23 

INCUNA.llON: ·90 

z 
0 ... 

NOTES 
WATEFI LEI/ELS 

INSTRUMENTATION 

5/20/95@ 17:15 
-End t:1f Run 11 
Ended drilling for the 
day 
5/21195 @ 7:30 
Resume drilling 

LOGGED: O. Ail.OWAY 
CHECKEO: a TILTON' 
DATE; 8113/aS 

Golder Associates 



PROJECT~ lAIOLAW/Af-FS 
PFiOJ!:;CT NO: 943--2848 
LOCATION: BR!OOETON, MO 

AOCKTYP 

OESCFHPTlON 

128· 128.0 ~ 

130 

Calcfte crystals on fracture$ 

129,5 It 
Colot grades to l!ght ollve 
gray (SY 5/~) 

131,S..141.8 tt. 
Fresh, medium bedded, fight 
oflve gray (fN 5/l!), fine 132 grained, medium strong, 
ARGIL!ACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 

134 

138 

138 

140 

141,6-148.7 ft. 
Fresh, medium bedded, pale 

142 yellowish brown (1DY6/2) 
to light olive gray {SY 5/2}, 
fine grained, medium strong, 
LIMESTONE. (ST. lOUIS 
FORMATION) 
StyloliUc, clay fllfed 
fractures 

144 

DEPTH SCALE; 1:2 

.. 
9 
¥ .. 
<! .. 

ORlWNG CONTRACTOR: LAYNE·WESTEAN 
ORlUER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·105-SS stNWJt 7 DI' 8 

COUAR El.EV! "'i1.2 BORING METHOD: NS Core I Wmt 
OAIL!JNG CATE: 5J20l95 • 5121195 
OA!U. AIG; CME 75 

.J.Jed 
f.F*'t , 
~""M .. ._ 
ll·Fohlion 

0 ruv z 
OEPTH z , 
wn • 

PL·fll.1ner-

.__ 
c;.cuv,,, -U·Uni:u.rlng ,..._h 
ST·Slappl,d -··- \fR. v' RIX.l!tl 

> • 01 • ~a WW 

~t ROD ~~ )iw 
~Bi: !ffi • t::!000 ~~. g g ,alll'l'o:.I tot•aa .. 

• 

LOGGED: 0. AllDWAY 
CHECKED: a TILTON 
CATE: 6/1:1195 

OATUM: MSL 
COORDINATES N: IOSS.¢21.35 
AZIMUTH'. 0 

"' ;!, :r 
Iii 1,'i 

c g 
F .. Fe<bkte 
Cl..Qaylnlll 
CH-chonl, 
H·H.iililcl 
GRF,.()milll Fied 

~~ 
~t I 0 ~ 

UITV TA 

1YPEAN0 
SURFACI:: 

Oi;SCAIPTION 

J.Pt..R 
6,PL,SM.CL 

B,Pl.SM ,CL (2) 

J,Pt..SM.CL 

J,Pl..SM,CL 

J,Pl.,SM,CL 

J,PL.SM,CL 

l 
j 
I 
I 
I 

!\' 

I 
II 

;!, ~ "' .. 
= 1l 
1,'i 
0 
;!, 

!::: 5i6230.23 
INCUNAT!ON: -00 

c 

NOT£S 
WATER LEVE;L.S 

INs'TRuMENTATION 

5/21 /95 @ B:30 
End of Run 12 

5/21195@ 9:40 
End cf Aun 13 

Golder Associates 



PflOJECT: LAIDLAWJHl•FS 
PRJJE::CT NO: kJ-2848 
LOCATION: BRIDGETON, MO 

DESCRlPnON 

"144 141.6-146.7 ft 
Fresh, medium beddod}J;ale 
yollowl•h brov.n (10Y s l 
to light olive gmy (5Y 512), 
fine ~rained, medium strong, 
LIM STONE, (ST. LOUIS 
FORMATION) 
Stylolitic, clay filled 
fractures 

-148 146.0-147.0~ 
C!ay filled vugs and fractures 
abundant 

146.7-149.0 IL 
:lJhlly-red, thinly 

• 141! deil, ~'."tl:lsh oiange 
(10YR 7/4 , ne ~ned, 
medium strong LOMITE, ve% 
shallow~ (St. LOUIS 332. 
FORMATIO 1'8.!8 

End of Record of Drlllhole 146.00 
at 149.0~ 

- '"' 

L- 1!S2 

L. 1158 

OEPni SCALE: i :2 

"' 9 
lj1 .. 
~ 
"' 
~~ 
I: ~ 
~~ 

~~ 

~ 

i:;,:: 
c~ 
c~ e= 

'i: 
Er:, 
E:F 

~ 
~· 
:: 

E :: 

~ 
"" 

DRILLING CONTP.ACTOA: LAYNE•WESTERN 
DRILLER:: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-105-SS Shoctt a of a 
cou.AR El.EM 481.2 OAnJM: MSL BOAING METHOD: NS Cot11 &. Willet 

DFIILUNG DATE; tWo/95 • !S/a'J/95 
DRILL Ale: CME 75 

COOROINATES N: 106642:1.35 
AZIMUTH; D 

E: 518230.23 
INCUNATION: --00 

'""" ., ... ...... ~-""""" 
0 ELEV -- • 

OEPTI< 2 
~ 

(Fl) • 

14 

:!32'0 
1M1,00 

PC-
c-cu-,,a u.-
ST·SUJ)!Mld ........ 

> 1~ • ~§ ROil 
"w lffi 

a: Q-c,C,Q ••• 
IQ,O"l'fll '111•111100 .. 

"' % 

p.- "'"""""" - CL.a.,,,!nl'I 

'"""""" -· ........ "'""""' VA·V. Rcu\1i GRF.ar.v.J~ 
ISC:0"11 fTYOATA 

i~~ TYPE ANO 
o ~B~: SURFACE 

DESCRIPTION 0 0 " . 

• J,PLSM,CL (2) 

• J,PLSM,Cl 
J,PL.SM,CL 

J,PLSM.CL 

LOGGED: 0. ALLOWAY 
CHECKED: a. TILTON 
DA TE: 6/1 :3/91'; 

"' z z ,: 

~ 
c 

ffi~ 

* 
e " ~ §, rs "c 0 \, ~ I NOTES i~ ~ .. 

i5 WATEA l.EWLS 

" 
3: .. " 0 lNSTPIJMENTATICN 

~§ff ~~ .. oaog !ii 
C:: 0~11:>C><II ~ 

13 3::3:i lll'll'<">N 
<'>-f'lci-

llftrfl!! &! <ll:l o::::cca:a: 

Golder Associates 
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Survey Coords: 

Drilling Summary: 

Well No. Pz-105-ss 

Boring No. X-Ref: PZ-105-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1066421 ft. Elevation Ground Level 481.2 It. NGVD 
Easting: 516230 ft. Top of PVC Casing 483.61 ft. NGVD 

Construction Time log: 
Start Finish 

Total Depth 149.0 ft. Task Date Time 
Borehole Diameter 9 7{6 in. (0.0-45.0 ft.} 5 7/6 in.(45.0-149.011.) Drilling 
Casing Stickup Height 2.39 ft. CME75 5119/95 14:20 

Driller Layne-Western Schramm Rotary 5/24/95 7:45 

St. Louis, MO 
Geophys.Logging: 

Rig CME 75, Schramm Portadril\ T660H Casing: 
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core, 2· PVC 5124/95 12:00 

5 7/8 in. Button Bit and 7 7/8 in. Tri cone Bit 6" Steel sm/95 7:30 

Drilling Fluid Auger-None. NX Core Water, 
Air and Mud Rotary Filter Placement: 5/24/QS 12:30 

Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: 
Development 
Bentonite Grout S/2<U95 ,,:,s 

Well Design & Specifications Bentonite Seal sF.jgs ~ 

Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.39 - 138.50 C1 483.61 - 342.72 ---
138.50 - 148.30 S1 342.72 - 332.92 

148.30 - 148.63 C2 332.92 - 332.59 

+ 1.50 45.00 C3 4132.70 - 438.22 

Stabilization Test Data:· 

Time pH Spec. Cond. 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

flush lhreaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3-see comments) 
Screen: $1 2 in. dia. Schedule 80 PVC. 0.010 in. 

machine cut slot, flush threaded with 
-rings 

Sand Pack: 16-35 mesh Silica Sand, 135.8-149.0 tt. 

Filter Pack: Less than 50 mesh Silica Sand. 

134.8-135.8 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-122.0 ft .. Neat cement, 3.0-45.0 tt. 
Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 122.0-134.8 It. 

Concrete: 0.0-3.0 ft. ---------------

Recovery Data: 

,oo 
00 

eo 
70 

I :~ = ~o 
w ,o 

20 
,o 

0 
0 20 

I 

eo 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/2 in. ID/ 6 5/8 in. OD Steel Casing 

Not to Scale Sup,,vised by ___ _:s __ ._T_ilt __ on~-----
Job Number 943-2848 

Site LAIDLAW!OU2 AI-FS/MO 
File Name PZ105SS 

Date Time 

S/'21195 10:30 

S/24/95 12:00 

5124/95 12:20 

S/23195 13:00 

512"9S 10:05 

512"195 15:00 

~ 1'i:is 

Temp (°C) 

I 
I 
I 

eo ,oo 





"""""'" SOIL BOREHOLE LOG 
t.AJOLAW WAare &YITEMG JNC. 

SllE - NII) UlCA1lOH DAIWHGIIEJHOO: -NO. 
4,25 inch I,D, Hollow SteM Auger PZ-1tl6-KS --- I OF 2 

LAIDLA\./\RI-FS\MO 
SPLIT SPOON, 2.0 ;nch O.D./1,5 1nch l.D. <SP> DRIWNC 

VEST LAKE LANDFILL SHELBY TUBE, 3,0 inch O.D./2 I3/l6 Inch I.D. CSH) SfARl' -OPERABLE UNIT 2 Wl;TEJI I.E.Yil. TN£ llll£ 

1111£ 10•30 13,55 

Ill.TI; Ill.TI; Ill.TI; 
NQRTH[NG, 1066704.02 

CASING DEP11I 2/28/95 2/28/95 111.TIJII EASTING• 515431.62 ELEVAllOH 460.8 

llRlll. RIG CME: 75 - TRUCK MOUNT SURFACE-
NIGi.£ -SAMPLE HAMMER 

h ~ I I i ! 1:I SAIIPLENlll&R 

I 
NII) 

i -;i 5! DESCRiP1ION OF IIA'l'el!W. 

'- co.0-2.0 rt.> No sa.rtple cotlecteci - Note: AU depth , __ - Mee.sured Frori ~ : L... top oF I f'oot 
'- 1 - thick grovel '- -'- - pod 

>-
"' "' c_ : - <459.8) 2.0 =- 2 

-
2 t.S' (c;'.0-4.7 FtJ f;rri, brownish gro.y :: - " ~ cSYR 4/1), CLAYtV SIL r. NR. do.Mp, 

w 
~ 

,; 

- -- 2 7~il:I CCL-ML>. <LOESS) SP -3 4 

® -::: . 
-.: - -- --4 - '-- -= 2 t.7' -

4 iflY (456.D 4.7 : - ka5:i:) ~ - B (4.7-8.6 f"t,J Very stiff, browmsh gray SP =- 5 
10 -CSYR 4/l), CLAY, Uttle- sat, NR. de.Mp, 0 -, __ (CH), CLOESS) -~ - : :... 

63 
,_. e "' :l' :i: 

(.) 

"' 
"' "' 
---::- 6 

_ .. •- -a.o· -- ~ -- ""' -- \ SH -':::::- 7 0 --L... : ~ 

'- -'--- 8 
_ .. 

'- -... 3 1.2' -'- 6 all' -~ ~ -~ a Uill:I:) SP -~ 9 9 

~ 
(8.9-ll.'3 ft.) Very stif"F, nottted po.II:' 

® --:: L... ~ y~ttowish brown (lOYR 6/2) a.nd noderate :... yeHowiSh i:Jl"'own (lOYR 514), CLAY, little -l- -:... silt, iron stained, NR. doMp, CCL), -t::- 10 ;.,c <LOESS:) '- -4 "I -!:: 4 all' @ 10.0-12.0 Ft,, st;f'f --- 6 (S"ll 
SP -::- 11 7 

© ~ ~ -l... (448.9) 11,9 -
t:;- 12 (11.9-1~.u Ft.) Stiff, light o\lvl'!' gro.y -

l a.;· -'- s [Ji" ~ (SY 5/2), CLAYEY SILT, iron stained, NR. -'- danp, <CL-ML), CLO(SS) -I- 5 ~5Zl 
SP -t:;-13 5 

,_ -0 ---
:;-14 I... •-- -: a 1.0· SP J3 ~ -I= all' 

® -,?-3 csc:u -

"' "' >- ---"' <D 

s I 
(!) 

~ I (!) 

g 0 

I 

I 
I 
I 

I 
I 

a, .. 
"' "' "' ' "' "' "' .. 0 

"' N .. 
d 

._;; 

z i 
<D ~ 0 -, c.:: 



llllllflf 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE 
S!IE NAME ANO UlCATIOK Dll!WNG IE1HOO: 

4.2:S inch J,D, Hollow SteM Auger 

- -~ LAI DLA \/\RJ-FS\MO 
SPLIT SPOON, 2.0 inch D,D.11.S inch I.D. <SPl 

\JEST LAKE LANDFILL SHELBY TUBE:, 3.0 inch 0.D./2 13/16 inch J.D. CSH> 
OPERABLE UNIT 2 WAm! l.E',tl. 

TIIE 

ll/llE 
NORTHING, 1066704.02 

CASIHC IIEPIH DA'IUM tASTINGi 515431.62 £!.£VATION 460.8 

DRU. RIG CME 75 - TRUCK MOUNT SURFAa!OOlllllllONS 
N4£ -SAMPLE 1-1\MMER 

b ~ I I i SAliPI.£ -
i 

I 
NII i Ii CESCAl'llON Of" MA'll!Rl,II. 

'- ... (IS,0-15.5 f't,) CoMpo.ct, po.le yellowish SP -'- ..;:..:..· ----"'\ brown <IOYR 6/2), f"ine SAND, to gra.vel, -'- ,s.sl ® -.... • • NR, drv, (SP), (ALLUVIAL) (4'15.~) -!=:-16 . . ~ <!S.5-21.2 Ft) Dense, very light gro.y ~ -:: S0/5 0,0' •• ~ a'if ~ .. CNB), LIMESTONE GRAVE:L 1nterbedded, with -'- Mec:ln.,M do.rk gro.y (N4), f'ine SAND, -'- ""' ••• ,sR gro.vel, NR S¢.nd), dry. <GP), SP -l::- 17 ~ . -~· ' 
<ALLUVIAL) ® :: - •• -'- ~· -718 •• ~ 1-- -lO , .. b". -

.: 26 "" . ' ~ -• • :: ~ 14 Uijl!) ~. ' ~ SP 
'::-19 15 -.. ' @) -:... ~ . -- . ' -'-- • • -
c--20 . ' '. ~ -6 1.0' • -- 15 l!1f • -c.. • -:... 23 (SOl:l . ' SP -t::"" 21 32 

~ 
'-- (439.6) 21.2 @ -

CCI.2-i:! /;7 f"t.) Ho.rd, Mt"diu.M dark gray -
~ -~ <N4), CLAY, NR, do.Mp, (CH), (ALLUVIUM) -- -
:::-- 22 1-- -9 0.6' ~ -
I... 18 u -'- '-- -'-- 24 00:0 SP -'-23 30 -
t: @ --L.... -L.... -:::-- 2,4 LL ,___ -6 l.J' -I... 13 a.ii= -I... -.... 20 65%) 

@ 24.7 f't,, beCOMing ciO.r'"k gray {N3) SP -
c:-25 29 -

L @ -'- -I... -'- -t::- 26 '-- L ,___ -9 0.S' -I... 17 air I -.... 
38 ,~o~l -.... '-- SP ..::. t:::- 27 40 

(433.I) 27.7 @ -
t: LJ<27.7 ... 29.3 f't.) Har"'d, MeCIIUM light grqy \ --I... <Nb), SILTY CLAY, NR, dry. CCL), -t::- 28 c.. <ALLUVIUM) (431.5) 29.3 1-- -19 0.9' (2':1.3-30.0 FtJ Very denSE>, very U9ht -. 39 FtF I, -gray. CNS), LIMtSTONE GRAVE:L. S~. dry, -50/3 4SZl SP -/E-29 I- CGP> -

1-- End of Soil Borehole Log o t 30.0 ft. @ -... See PZ-106 .... KS Record of' Dr<Uhote f'or : 
• roc:.k descr;ptions -

LOG 
-NO. 

PZ-106-KS 

SHEET 

2 Of" 2 

DRILLING 

srART FIHISH 
11.IE 'TIME 

10,30 t3iS5 

DATE DATE 
2/29195 2129/95 

-

Auger/split 
spoon rei:\,sa{ 
a.t 30.0 Feet 

~ 
0 
(.) 

(!) 
z 
3 
iE 
CJ 

~ 

~ 
:,: 

~ 
0 w 

~ 

a, 
~ 

"' "' ' M 
~ 

" 

~ 
"' 0 ..., 

J ~, 
"'' '.::! 

I ~I 
>-
"' 0 
5.:: 
::,: 
(.) 

I 
"' '" ~ 
"' '" ' "' 

~ 
0 

"' " "' 0 

N .. 
,;_; 

~ ...., _, 
c.: 



RECORD OF DRILLHOLE PZ·106·KS Shaet 1 er 23 

COLLAR ELEV: 4$1,8 PROJECT:. LAIDLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION': SRIOOETON, MO 

DESCRIPTION 

- 16 0,Q..30,0 ft. 

.... 

- "" 

- "' 

" 24 

L 26 

Sea Soll Borehole Log 
PZ·106-KS 

~ 

9 
~ 
~ 
~ e 

BORING METHOD: NX Com & w~ 
DFIILUNG DATE: 212~t31!* 
CRILL RfG: CME 75 

J.,JOflt PL,Plarw p.pflkhKI ,~ .... """"""' K_..., ....... IJ.- -- ST-$toPJ)fd 
.. _ 

F,FOblllan l·lf'l'IIQI.UI' VR-V. Acugt, 

> ill 
~ 

~ ~§ El.EV il!~ Ii~ -- ROD =~ 
"""'" 

z 8! >! ffi 0 ~8! ii al {Fl) IE~• ~gire ~ • N'l'CIOO .. • 

L ,ol-,.--------43~1,~00!4-....f~43~1~.BO;<-j.-f--
30.0-36.5 ~ ,OJ)) I::= 30.00 

... 32 

Fresh, medium bedded, ~ 
yellowl&h gray (5Y 0/1) Er: 
to light olive Qray E:: 
{SY 6{1), medium grained, E 
medium strong, ARENACEOUS t..J-

LIMESTONE, (ST. LOUIS E;: 
FORMATION) E 

DEPTH SCALE: 1:2 
ORIWNQ CONTAAC1'01t lAYNE•WESTERN 
CAIL.I.ER: D. MAHURIN 

1 59% 

LOGGED: M, HIAT 
CHECKED: R. SOOTH 
DATE: 3/29195 

,...,, ...... 
CL-ci.v1nt1 
CH·Chloritl --

DATUM: MSt 
COORDINATES N: 10670a.O­
AZIMUTH; o 

e 
;:; "' ... e Iii z ~~ GRF..c:;nwi Fled w c s~ ~ ;:; 

UrrvOATA 
~ ;t 

TYPE ANO 

c 
,c 
~ 

9 .., ... 
~ ;; 

Ir ;:; 

E: !51M32. l 
INCLINATION: ·90 

z 
0 

~ 
"i NOTES 
w WATER lEVEUl ii! 
0 INSTRUMENTA11DN 

aac:dS 
I;; 

SURFACE ~2 ~ • ~- ~ a:; o,naa.., 
DESCRIPllON 

J,l.R (2) 
J,ST,R 
J,tA 
J,PL,SM 

.,_..,..,_ 
O FE~~ !~28! ............ Cl "'a; a:; a:; a: 

2128195@ 14:45 
Begin coring 

Golder Associates 

-

" 
1 

; 
J 

1 
1 
. . 

l 
' 1 

1 
1 

I 
I 1 

l I ; 

1 • I 1 
I 
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. . 
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j 
. 
, . 

J 
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PROJECT: LAIDLAWJRl·FS 
PROJECT NO; 94a-2B48 
LOCATION; BRIOGeTON, MO 

K p 

OESCA!P110N 

32 30.0-36.5 ft. 
Fresh, medfum bedded, 
yelfowl$h gray (SY a/1} 
to fight olive gray 
{SY 6/1), medium grained. 
medium strong, ARENACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
33,S..34.0ft. 

34 Hard clay infltllng 
34.0-34.5 ft. 
ARENACEOUS DOLOMITE 427 . .JO 

34.50 

36.5-37.9~ 
Highly weathered, thlckly 
laminated, medium datk gray 
(N4), fine grained, medium 
strong, Sll...TSTONE. 
(ST. LOUIS FORMATION) 
Cross be~ded, Umestone 4::?J,90 

ae breccia 37. 

40 

37.941.5 ft. 
Completely weathered, thinly 
laminated, grayish black (N2}, 
very fine grained, extremely 
weak, CLAYSTONE. (ST. LOUIS 
FORMATION) 
38.&.38.8 ft. 
60" !lilt crossbeds, pyrite 
cry!ltats abundant 

41.0.41.5 ft 
Greenish gray (5GY6/1} 
ci e 

42.7--48.4 ft. 
Fresl'), thickly bedded, medium 
light gray {N6), medium 
grained, mechum strong, 

44 SANDSTONE. (ST. LOUIS 
FORMATION) 

48 46.046.5 ~ 
Siitstone 
46.7~46.8 It 
Claystone 
46.6-47. 1 ft 
Chert 
47.3-47.5 ft. 
$lltstone 
47.5-48. 1 ft. 
Clay lay9r 

48 

DEPTH SCALE: 11! 

" 9 
~ 
Q. 

~ 
" 

DAILLING CONTFIACTOR; LA YNE·WESTERN 
ORILISt 0. MAHURIN 

RECORD OF ORILLHOLE PZ·106·KS 
BORING MEITHOOi NX Com &. WIW!r 
OR!U.JNG iJATE'. 2J28/D5-3/1:J195 
OAlU. RIG: CME 7S 

""""' """""" p.-.., 

"""" 0-0,wd ·-.. .._ ,._ ........ ,, 
"""""" 

,,_ .. _ F•F~ 
CL..Q;ytnlll 

CH""""' H-H...i.d 

OATuM: MSL 
COOROJNATES N: 106703.S 
AZIMUTH: - 0 

" r 2 

ffi~ 1,l 
F·Fol:I.IJQn t,lrrtgl.JW" VR•V. Aougt, GRF..Qnvel F-&etl 

§ lie " f I!: ~ 

wi Ill~ 
ruv 0 ~~ • 5o !\co 

OE?Tii z 
~ffi , u~ 

""' " " ~·. N.,.,.,._ 

425.30 

"'·"" 

0 NUITYDATA 

!!~ 0 
TYPE AND 

a ~ • SIJRFACE 
OEscRIPTION • • " . 

J,l,R 
J,ST,R 
J,PL,R,CL 

Core Loss 

• 8,PL,SM (3) 

J,l,SM 15) 

O J,l,SM 121 
J,l,R 

e B,PL.SM 

• 8,1.A 
J,1,R 

" 

" g ! 
~ 1,j B " ~ .; 

Sheet 2 ol 23 

COLLAR a.EV: 461.& 
E! 515432.l 

INCUNATION: ·90 

NOTES 
WATER LEVELS 

INSTRUMENTAiTON 

Core loss probably due to 
highly fractured nature 
of rock 

Bit getting plugged off 

LOGGED: M. HIRT 
CHE:CKEO: .R, SOOTH 
DA TE: 3129195 

Golder Associates 

1 
J 
l 

I 



PROJECT: LAIOlAWJRl·FS 
PROJECT NO: 94S-2848 
LOCATION: BRIDGETON, MO 

KTY 

OESCRIFTION 

48 

413.40 
4B.4·52.3 ft 48.40 
Moderately Vol'llathered. medium 
bedded, medium light gray 
(N6), fine grained, medium 
strong, LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylol!tlc 

50 49.6-50.G ft. 
Chert rtodules 
50.0.50.1 ft 
Clays1one 
50.3-50.6 ~ 
Claystone 
51.0-51.5 ft. 
Claystone 

,. 

52.:J.s55.7 ft. 
Slfghtly weathered, medium 
beaded, ·light olive gray 
(!SY 6/1), microc:rvstalline, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic, numerous pyrite 
crystals 

55.7-59.6 ft 
ss Sl!ght!y weathered, medium 

bedded, medium light gray 
(N6), fine_graln~ medium 
stror,g, ARENACt:OUS 
LIMESTONE. (ST, LOUIS 
FORMATION) 
Porous/vuggy, some pyrite 
crystals anc:1 ohert nodules, 
vugs < i mm. dlamstar 

" 0 
~ 

~ 
~ 
~ a: 
" 

·::·: 

RECORD OF DRILLHOLE 
BORING METHOD: NX Com & water 
DRILLING CA TE; 2128J95-3/13195 
DA1Ll RIG: CME 75 

'"""' PL,Planar ~-· F,FJUt """"""' ·-... ..... w u.u~ ·-ti B-Bkldng ST..st!IPP*G 
.. _ 

F,FOill.k>n Mtr~ VR,V. Fla,,qt 

• ~s 01 
0 " <LEV iwm • RQO i: ~ 

DEPT" 3 

PZ·106·KS 
DATUM: MSI. 
C00f!OINAT6 N; 100703.9 
AZIMUTH: O 

F ... FIIO:r.i(M 

" CL-cl«r lnll ~ "' CH""'"" a:,. 
,_ 

H·Hnltd 'i!~ I 1.l 
GAF-OtllllVI fh<;I c >-z ~ i- ,_ 

CATA "' 
TYf'EAND 
SURFACE ~ ~ 

0 

g ! ,_ 
~ " ~ ;; 

Shoot 3 of 23 

COI..I.Afl ae\'; .cs1.a 
E: 515432.1 

INCLINATION: ·GO 

z 
Ii! 
i NOTES 

WATER \£\IElS a: 
0 lNSTAUMEN'rATION ,_ 

o:lU~Z~ Bl ff! iffi 138~ ... 
IFll " " ~~. 

... 
DESCRIPTION <?-na ... 

00<:JO 
G'411VN NW.:> ... - • • " • 

5 99"io 

-"' 

J,I,R,CL 

J,l,R(2) 

• J,l,R 

J,l,R 
J,l,R,CL 
J,l,R (2) 

J,l,A(2) 

• J,PL.,A,CL 

~~cf~! 

402.20 ,40 
59.6-70.0 ft 59.60 

60 SUghtJy weathered, medium 
bedded, light olive gray 
(SY 6/1), fine grained 

64 

medium strong, ARENACEOUS 
DOLOMITE, {ST. LOUIS 
FORMATION) 
Porouslvuggy, vuQG <1 mm. 

62.2-62.l;I ft. 
Clavstot1e 
62.6-63.4 ft 
Calcite crystals 

OEPTli SCALE: 1 :2 
DRILLING CONTAACTOA: LAYN~·WESiTERN 
DRILLER: 0. MAHURIN 

LOGGED: M. HfAT 
CHECKal: R. BOOTH 
DA TE; J/29195 

J,Pl..SM 

• B,Pl.,SM 

• B.Pl..SM 
J,l,R, 
caki1te crystals 

• J,l,R 

Golder Associates 



.. 
OESCAJPTION 

64.7·65.2 ft 
calcite crystaJs 

613 65.9-66.9 ~ 
Calcite crystals and Iron 
staining 

.. 

70 

72 

,. 

" 

" 

80 

67.6-68.Sfl 
Calcite ctYstais, oome iron 
staining 

69,7:70.7~ 
:i.e1.ao 

70.0..!ilB.Dfl 70.00 
Fresh, medium bedded, l!ght 
olive gray (5Y 6/1). medium 
Erained, medium !itl'Ong, 
IMESTONE. (ST. LOUIS 

FORMATION) 

72.fi-73..1 It 
()<I calcite 11e/n 

73.4-73.6 ft. 
Arenaceous, slightly weathered 

76.4-80.9 ft 
Mfcrocrystalllne, styloJltic 

79.S-79.a rt. 
Oo!omlOO layer 

OEFn1 SCALE: l :2 

<!J s 
!l 
it 
i,! 
<!J 

CAIWNG CONTRACTOR.: LAYNE-WESTERN 
ORll.l..EA: 0, MA.HUAJN 

RECORD OF DRILLHOLE PZ·106-KS Sl'teet4ot 23 

COLI.AR aev: 461..a BORINGMETHOO: NXCam&watat 
OFUWNG DATE: :?.ffla/85,,3/13/95 
DRILL AlG: CME 75 

'"""" PL-P111nar , . ......, 
F·FMl.oft C.CU,,d .............. ..... ~ lJ.U,,C:UIIWlg "'""""'" ......... 5'1',Sttpptxf ......., 
~"'""" Mrrf9J,lr 1/R.V. Rougi 

> w~ 0 
g ~ 

~~ '""' :;:~ !~· a 
RCO 

CEl'TH § 81.i im 
!Fl) • % a ~ • 

0000 .~ 0 o a 
...... ..-111 N"l'GG- " . 

• 

F•F"1hxl1 
CI..O.,"" ""..,_. H_..., 

0A1UM; MSL 
COOROINATESN: 10670.3.9 
AZIMVTH: o 

<!J 
;;; iE 
ffi~ i1 ~ GRF.Qrwoi Fiecl i!,o w 

i~ ~ ;;; 
urrvo TA 

TVf'EANO 
SURFACE 

~ 
~ 

~ 
.,.gg 

E; tll!S43a t 
INCLINi\TION; ·90 

! ~ 

~ 
NOTES 

WATl;A LEVELS 
;;; INS'i'RUME;NTATION 

~ 

• co 

OESCl'IIPTION ·-· :g:? 

J,l,R 
calcite crystals 
J,l,R 

J,1,R 
J,l,R 
caJcite cryst.aJs 

J,1,SM 

J,l,R 

J,1,SM 

u ~121 

8:45 
En<t Core Run s 

• J,PL,SM 

7 

' 367.40 
74.40 

"' 

''° ' 

LOOGEO: M. HIRT 
CHECKED: R BOOTH 
DA TE: 3129/Q~ 

• 

J,PL.SM 

J,l,SM 
J,l,R,CL 

• J,I.R.Fe 
J,l,R 

J,l,R,Cl (2) 

9:30 
End Core Run 7 

J,I.R (2) 

J,l,R 

J,l,SM (3) 

J,l,R (2) 

J,PL,SM,CL 

Golder Associates 
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00 

l!2 

.. 

.. 

.. 

90 

92 

94 

OESCRIPT10N 

70.0-9aO ~ 
Fresh, medium bedded, light 
olive gray (SY 6/1), mod/um 
E,..,;n,,d, medium ""'lj!/' 

JMESTONE. (ST. LO S 
FORMATION) 
80.9-82.8~ 
Fine grained, arenaceous 

B3.9-842ft. 
calcito Q/led vugs 

115.Jl.87.1 ~ 
MicrocrystaJHne, styloUtic 

87.1-88.3~ 
Porous/Wggy Oolom!t& 

BB.3-90.S ft. 
Mlcrocryrulfline. stylolftlc 

90.6-92.0fl 
Porouslvuggy Dolomite 

92.2·94, 1 ~ 
Mlcrocrystalflne, some f:iilty 
famlnae 

95.9-00.1 ft 
.a Modoratefy wea!hered, 

arenaceous 

OEPll-1 SCAl.E: 1 :2 

"' g 
Q 
,: 
0. 

~ 

"' 

OAIWNG CONTRACTOR: LAYNE·WESTERN 
DAIU.EA: O. MAHURIN 

RECORD OF DRILLHOLE 
aoR1NG METHOD: NX Cora & water 
OAILUNG DATE: ~131&5 
DRILL AIG: CME 75 

"""" PC- .......... 
F"·F&Jt c.c,,,,, ............ ....... U,l,I~ SM·Bmomh ......... ST,~ -F-Foll!tlon Hfl'llglh, VR-V.~ 

PZ·106·KS 

Ft-F~ a._ ... 
"""""""" H-H•alttd 

DATUM; MSL 
COOAOINATE:S N: 10fl7oa.a 
AZIMUTH: 0 

"' ~ g ffi/;l z ~ Oflr"-GrM Filad Ei! w a: ~ 
ISCONTINUITY DATA ~- :;; ~ g ELEV wj! g 

AOO TVPEAND 

0 
< g 

~ 
! 
i 

Shebt 5 of 23 

COUAA ELEV: 481.B 
E: 51154.32. t 

fNCUNA.TION: ·Go 

z 
Q 
:.: 
iii NOTES 

ii: WATER LEVELS 
0 INSTRUMENTAnoN .. . iw~ z 8§ ifg a: ii OEPTH a~~: SURFACE ~ g!! •• j 

~"" -~ .. 
(1'1) "' II;' aOOCI DE'.ScRt?llON 

0 ~l ~ ·-

379.00 

""·"' 

372.40 
99.40 

""'""'"' 

• "' ' 

• ,oo 
' 

10 951~ 

LOGGED: M. HIRT 
CHECKED: A. SOOTH 
DA TE: 3129/95 

.. " . 

J,/,R(2) 

J,PL.SM,CL 
J,/,R 

J,I.A 

J,PI.SM 

J,PI.SM 

• B,l,R 
J,J,R 

J,/,R 

J,PI.R 

J,J,A,CL 
J,/,SM 
J,J,A 
J,J.R 

J,l,R.CL 

J,/,R,CL 

.. 
"'"' tl:~! 

10:15 
End Core Run a 

11:0S 
End Core Run 9 

Golder Associates 



PAOJECl'; f.AIDl.AWJRI..FS 
PAOJECT NO: 943-2fM8 
i.OCA110N: SAIOOETON.. MO 

AOC!( p 

DESCRIPTION 

95 70.0,98.0 ~ 
Fresh, medium bedtfed, llght 
olive gray (5Y 6/1), medium 
grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

97,5-97.8~ 
DolomltJc 

95 ss.0-119.3 ft. ga.oo 

100 

102 

104 

100 

SlfghtJy weatti~red. medium 
bedded, light o/lYe gray 
(5Y6/1), fine grained, 
medium strong, DOLOMITE, 
{ST. LOUIS FORMATION) 
Porous/VUggy 

1012~104.3~ 
Medium grained Umestone 

107.1-108,0 ft. 
lnterbadded Limestone and 
Dolomite 

,os 108.0.110,9 ft. 
Arenaceous Limestone 

110 110.0-110.3 It. 

• ,2 

45~ heaJed fracttJre 

111.0-111.9 ft 
Moderate to highly weathered, 
arenaceous Dolomlte, some 
chert 

DEPTH SCALE: 1 :2 

" 0 
~ 

Q 
:c 
~ 
~ 

" 

OAIWNG CONTRACTOR! LAYNE-WESTERN 
ORJLI.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106..J<S Shoot 8 d 23 

COLLAR ELEV: 481 Ji BORING METttOD: NX Cote & watur 
DFUWNG DATE: 2:.!8/95-3/13195 
ORIU. RIG: CME 15 

........ .....,,_ ~-~, .. C,""""' -...... \I,- ........... .. ._ .,_ -F,Fohtlon 

, __ 
VR,V, Rough 

~ w~ 
0 ~o ....., w~ •w z ROD ~g 

0£PTii • BM "~ :ae Q " i~l) 5 ~. 
l"lJ 

¢ 

IX: :::5'::a "'"'" ..... _ g g 

302.40 
99,40 

11 '2..° 

352.«t 
109.40 

12 IIB~ 

LOGGED: M. HIRT 
CHECKED: A. SOOTH 
OA TE: 3/29/95 

• 

• 

F•F~ 
CL-ctlylrtlll 
CH-cHorit9 
H·H•Md 

DATUM· MSL 
COOl'\OINAiES N: t0070:J,9 
AZ!Mt)Ti-1: 0 

s z @ 
GflF.Qr~Fil!id w :,; 3 

CONTIN D TA 

TYPE ANO 
SURFACE 

DESCf!JPTION 

J,Pl.SM,CL 

J,PL.SM,CL 
J,Pl.,SM 
JJ,A 

J,Pl.R 

J,PL,R (2) 

J,PL.SM,CL 

J,l,R 

J,l,SM.CL 

J,l,A 

J,l,A (2) 

J,l,R 

J,l,A,CL 

,. 

c 
g ~ ! 
>- 1,1 
~ c 

"' 

e: !115432,1 
!NCUNATION: ·90 

z 
Q 

~ NOTES 
w WATER LEVELs ;;; 
0 JNSTRUMEN1'ATION 
>-

11:55 
End Core Rlln 10 

13:25 
End Core Aun 11 

Golder Associates 



PROJECT: LAIDLAWIRI-FS 
PAOJEC'r NO: 943-2048 
lOCAilON; BFHDGETON, MO 

TY 

UJ 
~ 

" ~w -~ DESCRIPTION 
ii-

112 112.0-112.4 ~ 
CrystaUlne Limestone, 
moderately wealhered 

113.2,115,0~ 
Crystalline Limestone 

!14 

11S.o-115,3ft. 
10~ calcite fl.lied vein 
(2 mm. thick) 

118 

117.0-119,0 ft. 
ur ealc!re ffiJ~ velns 
(2 mm. thick) 

"' 

119,3-133.8 ft. t lfl.30 
Fresh, medium bedded, light 
olive gray (SY 5/2), medlurn 

120 grained, medlum strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Some braclopod fossils 

122 

,,. 

,.. 

.. 12e 

123.1·124.9 ft 
Greenish gray (:SGY 6/1) to 
dark greenish gray (SGY 4/1}. 
Dolomlte with calcite vefns 
and vugs 

124.9-126.0 ft 
10" calcite fined veins 

125.&133.2 ft. 
Microcrystalline to fine 
graJned, thinly laminated, 
Slit and Dolomfle lnlerbeds 

127.a:-1a1.1 a 
Large chert nodules 

DEPTH SCALE; 1:2 

"' 9 
~ 
~ 

" "' "' 

DAJLLING CONTRACTOR: LAYNE·WESTEAN 
ORIUER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS Sltfft 1 ol 23 

COUAREtEV: 41$1.8 BORING METHOD: NX Coro & Watar 
DRIUJNG DATE: 2!2fi!00..3!13.~ 
DAIL.I. RIG; CME 75 J-"'"" ..... ~ ... ....,., 

f.Flllalion 

ci 

"""' z 
OEPnl § 

(Fl) • 

PL·f'blNr 
~ 

"""""""" $T·SI~ ··-> • 
§! AOO 

• 

LOGGED: M. HIFl'T 
CHECKED: R. BOOTH 
DA TE: 3129155 

OATUM: MSL 
COOAOlNATES N: 106703.9 
AZIMUTH; 0 

F .. FIIO»:lo 
CL-a,y"" 
~ 
H·H•Okl(I 
GAF·Or~Filed 

o DATA 

"' ;; 
ffi~ 
~" w;; 

J: 
~ 

" 1il z 
w Q 

"' ;; ~ 

'" 

c 

9 
I 

I 
I.I c 
;; 

e: 515432.t 
INCUNA.TION~ -SO 

z 

~ 
ti NOTES 

WATEA lEVE!..S ii: 
0 INSTRUMENTATION 
~ 

TYPE ANO 
SURFACE 

OESCfllflTION 
aS:&g; '" I'! 

• J,l,R,CL 
• J,ST,SM 

J,l,SM (2) 

J,l,SM,CL (2) 

J,Pl.SM 

J,l,SM 

J,l,SM 

J,l,SM 

J,l,A 
J,l,R.calcite 

J,PLR (2) 

J,l,R.Cl (2) 

"'""'"""" &Ui!il:£ ! 

14:05 
E:nd Core Run 12 

Golder Associates 

1 

i 



PAOJECT: l.AlOlAWJRI-FS 
PROJECT NO: 943,2848 
LOCATION: SRfOGEl'ON, MO 

128 

130 

132 

134 

136 

138 

KTYPE 

DESCRIPTION 

119.3-133,8 ft 
Fresh, medium bedded, light 
olive gray (SY fi/2}, medium 
aralned, medium strong, 
AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Some braclopod fossils 

132.4-132.5 ~ 
Claystone 

----------- 320.00 133.&-146,6 ft 1::i:J.S<l 
Fresh, thlntv bedded, right 
olive gra;rsv 5/2), very 
coarse ned, medium stron , 
FOSSIL FEAOUS UMESTON~ 
(SALEM FORMATION) 

138.7-139.71t. 
Fine to medium grained 
arenaceous Limestone, cross 
bedded 

139.7-142.1 ft. 
Fine gralned to 140 microcrystalline 

140.4-140.7 rt 
Chert layer 

142 142.1-142.4 ft 
Clay layer 

144 

142,5-142.7ft. 
Chert nodules 

143.4-146. 1 ft 
Medium grained Umeslone 

DEPTH SCALE; t:2 

" g 
0 

~ 
~ 
" 

DAU.l.lNG CONTRACTOR: LAVNE-WEsTI:AN 
OR!U.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-106·KS 
SORING METHOD: NX Coto & watct 
ORIUJNG DATE: 2J28J95-3/l3195 
OAILl. RIG: CME 75 

....,,.,. 
"""'""' ·-,~ ... =- .............. 

..... w U·- ··-.......... ST-
.._ 

F-FcbUon ·-- VAN.~ 
> OJ 

'""' 0 

" 

DATUM: MSL 
COORCJNATES N: 1Cl67'oo.9 
AZIMUtH; o 

.... "°""" 
C,._lmll 
CH..,,_ ......... 
GRF.Qravol F'8d 

NTINUrTY DATA 

" ;;; ,=. 
ffi I " /;I " ,=. w 0 

i lo ;;; 

"' 

0 
cl" Q 

~ .s .. ~ 
~ ~ 

Sheet 8 of 23 

COLJ...AA ELEV: 481.8 
E: ,15432.1 

INCLINATION; -90 

" 0 

" ;:! 
i:!i NOTES 

WATER LEVa..S 
lNSmUMENTATION ~~ wt ROO )iwm lYPEAND 

CEPTH " 8g ~ffi ~8~ ~ SURFACE 
IF!l @ 

~ Hi •8" ~! a; aag .s ffi" ~ ·~ ... 

""'·'° 129.40 

" CIOOO 

'"'"""'""' ~·. N ... CICI...-

10 9&% 

15 90~ 

LOGGED: M, HlRT 
CHECKSO: A. BOOTH 
DATE: 31291'95 

g l! 0£SCRIPTION 

J,PL,SM 

J,PL,SM 

• J,l.SM 

J,l,SM (2) 

B.PL.SM 

• J,l,SM 

J,PL.SM 

• J,PL,SM 

J,PL,SM,CL 

• J,l,SM,CL (2) 

• J,l,R 

•• ! ~ilti!2 
.. ... 
~2 ... ., «~ 

14:50 
End Core Run 13 

@ 133.Bft 
Inferred top of SALEM 
FORMATION 

8:45 
End Core Run 14 

Golder Associates 



--

DESCRIPTION 

128 11!).J:-133.Bft 

130 

"'" 

Fresh. medium bedded, Ught 
ollva gray (SY~. medium 
g!Wled, medium l'ltmng, 
ARGILLACEOUS LIMESTONE, 
{ST. LOUIS FORMATION) 
Some bracfopod fossils 

132.4·132.Sft. 
Clayatone 

___________JtfL....00 
133.S.146.6 ft. 133.60 134 
Ftesh, thlntv bedded, light 
olive ~1sv 5/2}, ~ 

136 

'"' 

F=LlFE~uS~'Ms~~· 
(SALEM FORMATION) 

138.1-139.7 ft 
Fine to medium grained 
arenaceous Limestone, cross 
bedded 

139.7·142.1 ft. 
140 Fine grained to 

mfcrocrystalline 

140.4-140.7 ft 
Chert layer 

t~ 142.1-142.4 ft 
Clay hlyer 

... 

142.5--142.7 ft 
Chert nodules 

143.4~146, 1 ~ 
Medium grained Urnestone 

DEP'lrl SCAJ.e: 1 ;2 

~ 

9 
~ 
~ 

~ 
" 

DAILUNG CONTRACTOR: lAYNE·WESTEfW 
Of!lll.E:A: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
BORING METHOD: NX Cote & wuir DAlUM: MSL 
OA!UJNG OATE: 2.1291954/13/9S COORDINATES N: 
ORILI. FIIG: CME15 

J.Jon PL·-
F·FIUI C<:uwd ..,._ u............, .. ._ of-F•Fob!ion ··-> 

"'~ ci wffi """ z 
8~ DEPTH li 

RCO il. 
'"' • "' .... !!~ oooa 

me>..-N-

13 1111% 

14 i~ 

139.20 

AZIMUTH; 0 ... _ 
Fe-FtOx!dt-- ct.-Cllyrnftl ......,,..,,, CH,,_ .._ H·H•llllld 

VR-\1. f1ot,;tl 13RF~Fild 

D UJTY ATA 

iW~ lYPl;ANO ~ii?!. SURFACE" 5 • 
DE'SCRIPtlON 0 0 ". 

J,PL.SM 

J,PL.SM 

• J,l,SM 

J,1,SM (2) 

8,PL.SM 

• J,I.SM 

J,PL.SM 

8 J,PL.SM 

J,PL.SM,CL 

• J,1,SM,CL (2) 

• J.I.R 

" z 
ffil,l ,:o 
~;;; 
;, 

~ n:g a: ~-~~' 
O u ~ 

106'103.9 

,: 

~ l,l 
w " "' ;; 
~ 
~ 

ShMt: 8 of 23 

COUAR ELEW: 481.8 
E·, ~tS432.. l 

INCUNA'OON: ·90 

NOTI;S 
WATER LSVELS 

INSmUM!NTA110N 

14:50 
End Core Run 13 

@ 133.8 ft 
lnlerred top of SALEM 
FORMATION 

8:45 
End Core Run 14 

LOGGED: M, HIRT 
CHECKEO: R. 600ir1 
DATE: 312919.5 

Golder Associates 



PFIOJECT: LAIOLAWJRl.FS 
PROJECT NO: 943-28-18 
LOCATION: BRIDGETON, MO 

KTYPE 

DESCRIFTION 

144 144.0-144.4 ft 
Chert fay-er 

146 

146 

ISO 

102 

154 

146.1-146.2 ~ 
Chert nodule 
146.2·146.6 ft 
Thinly laminatetf, wenaceous 
Umeslone, ctOSti bedded 315.20 
146.6-152.6 ft 148,60 
Slightly weathered, medium 
bedded, pale yellowish brown 
(10YR 612) to dark yellowish 
brown (10VR 4/2j, fine 
grained, medium strong, 
AAGILLACEOUS DOLOMITE, 
(SALEM FORMATION) 
$lightly porot1$/vuggy, 
lnterbedded chert hodules 

148.8-149.0 ft. 
Chert zone 

150.4-150.7 ft. 
Chert zone 

151.8-152.0 ft 
Chert zone 
152.5 ft 
, in. diameter, black 
claystone c;last 
152.6-160.5 ft. 
Fresh. thinly laminated, light 
olive gray (SY !5/2), fine 

152.60 

irained, medium strong, 
RGILLACEOUS LIMESTONE. 

(SALEM FORMATION) 
Crossbedded, numerous chert 
nodules/beds 
153.0-153,6 ft 
Chert zone 

155.5-155.Bfl 
Chert zone 

!SS 156.1·157.5 ft. 

156 

'"" / 

PaJe vellowlsh brown 
ooYR 612) to dark yellowish 
brown (10YR 4/2) 
155.4ft. 
Brachiopod rossils 
157.0-157.2 ft 
Chert zone 

158.2·158.4 ~ 
ChertJ:one 

159.0-159.4 ft 
Chen zone 

159.6-159.7 ft. 
Chert nodute 

DEPTH SCAl.E: I :2 

~ 

9 
D 
:i: 
~ 
< 

"' ~ 

DAIWNG CONTRACTOR: LAYNE·WESTERN 
ORILI.EFI: 0, MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS SNMJt 9 of 23 
BORING METHOD: NX Cote &. watttt 
ORIUJNG DATE: iiU28195-.3/13/D5 
DAILL RIG: CME 75 

'"""' """"" P·Pol:&ht4 
F·F~ C.cuv.d ·-S-Sh,r ··- ··-.. ......,. sr-stepptg .......,, 

Fe-FoOJod. 
CL-cloy"" 
CH"""" ......... 

OATuM: MSL 
COOAOlNATES N: 106703,S 
AZIMUTH: o 

~ r 
ffi15 lo Ii 

g ~ ! 

COUAR El.EV: "81 .a 
E: $1~1 

INCLINATION: -SO 

z 

~ ~ nl F·FQfallcn l-lrr,g.ut Vff.V. RQugh Gl=iF-or.w.l~ :Co 

~ 1,1 j NOTES ~,. 
"' ;; i-

El.Fl 

OEPiH 
(Fl) 

3f3,00 
148.80 

Ii ~~ 
0 §8 z n § 

RQD Effi 
~ 

w iL ~ 

g~~t NTti:Ul•~ 

.. 100 
% 

17 97~ 

18 I~ 

I.OGGEO: M. HIRT 
CHECKEC-: R. lkXmi 
DA TE: 3/2!1195 

NTlNUCT'Y OATA 

'iwi,, lYPEAND 
~8~ g SURFACE 

DESCRIPTION • • " . 

J,l,R (2) 

• J,U,A 

J,l,SM 

• J,l,A (2) 

J,l,R 

• J,PLSM 

J,PL,SM 

J,I.R 

• J,l,SM 
J,U,SM 

• J,U,SM (2) 

J,U,SM 
• J,Pl,SM 
• J,!,SM 

~ 

" 0 
~ ;;!; 0 

t; 
aiss! I!! ..,,... .. ,o_ 

2"''"'"ll0 11:a:tt; ii: 

WAleA UiVE!.S 
INSTRUMENTATION 

9:50 
End Core Run 15 

Oritrer reports rock is 
'Very hard 

10:40 
End Com Run 16 

Driller reports roek is 
very hard 

11:50 
End Core Aun 17 

Golder Associates 



100 

""' 

, .. 

... 

,., 

110 

112 

174 

f:!OCK PE 

DESCRIPTION 

160.2-160.4 ft. 
Chertzane 
16().5-174.3 ft. 
Fresh, thlcldy laminated, 
medium light gray (N6), coarse 
gn,Jned, medium slJong, 
FOSSILIFEROUS DOLOMITIC 
LIMESTONE, (SALEM 
FORMATION) 

t74.3-17aB It 174.30 
Fresh, thinly bedded, pale 
yellowish brown (10YR 6/2) to 
medium light gray (N6), f-e 
grained, medium strong, 
CALCAREOUS DOLOMITE, 
(SALEM FORMATION) 
Some fossila, cross bedding 

DEPTHSCAU:: 1:a 

G 
0 
~ 

~ 
.Ii 
G 

ORIL!JNG CONTAACl'OR: LAYNE·WE~N 
OAILI.SR.:. 0. MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
DATUM: MSL 

Sheet 10 of 23 

COl.1.AR Et.EV: 481.e BORING METHOD: NX Core & wtltot 
DRIWNG DATE: 2J2819!5.3/13/9$ 
ORIU. RIG; CME 75 

COOFIDINAfES N; 106103.9 E: 515432.1 
!NCUNATlON; -BO AZlMt.m-1; o 

'"""' '""""" F·Flll!Jf =---..,,. .. U.[J~ ... .-. $T.$1epped 
F,Folalloo ··-> • w" 

ELEV g ~1 §8 
z ROD ij ~ D'1'TH ~ u. 

IF1l " " "w 
0000 ~"-o 
«llt>..,_N N"f'~ ... -

100.30 

·-· ............. .. ......., .. _ 
VR.V. Aolq, 

DI 

1,1~ 5 ~ .. .. 
n • 

F .. FltO)Qdo 
CL-lnll 

"""""""' H·H•illfd 
GRF>G':ml flkd 

NUfTY ATA 

lYPEAND 
SURFACE 

DESCRIPTION 

• J,l,SM 

J,U,R 

J,ST.R 

• J,PL.SM 

19 l~ 

LOGGED: M, HIRT 
CHECKED: R SOOi'H 
OATS: J/29195 

~ :,: ~ " "x G 
'ill!! ill 
~;?; a: 

~ t; 

" 

~ 

9 ~ ril !! 
0 >- ril ll ~ 0 

"- ll 
>-

ii ... ~gg§ 1-.. _..,..,_ 
ll2~Z'! a! 

NOTES 
WATEALEVELS 

INSTRUMENTATION 

13:45 
End Core Aun 18 

Golder Associates 



PROJECT; LAJO!.AW/Rl,FS 
PROJECT NO: 843<2848 
LOCATION: BRIDGETON, MO 

K P 

DESCRIPTION 

176 174.3-178.Sa 
Fresh. thinly bedded, paje 
yellowish brown {10Yfl 612} to 
medium light gray (N6), fine 
to cc~ grained, medium 
strong, CALCAREOUS 
DOLOMITE, (SALEM 
FORMATION) 
Some fossils, cross bedding 

116 11a.s-1n,.2 ft 
Chert zone 
178.3-178.5 ft. 
Chert.zone 

, .. 

182 

11e.s-1e1.o a 
SliQhtly weathered, medium 
beoded, moderate yellowish 
brown (10VR 514), medium 
grained, medium strong, 
DOLOMITE. (SALEM 
FORMATION) 
&:,me fossils. cah:it& 
ClYStals, porous/vuggy 
180.2·180.3 ft. 
Chert nodule 

104 183.9-194. 'l ~ 
Chert zone 

188 

274.80 
187.0-169.3 ft. 187.00 
Fresh, thinly laminated, pale 
yellow\5h brown (1oYR 6/2), 
medlum_gr~ned, medium strong, 
OOLOMfTIC LIMESTONE. 

1ea {SALEM FORMATION) 
Some cross bedding, fossils 

189.3·201.3 ~ 
Fresh, thickly laminated, 
light alive gray (5V 6/1), 

191J interbedded medium and very 
coarse grained, medium 
strong, ARGILLACEOUS 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 
190.8-191.4 ft 
Brecciated 

'- 192 

CEFJH SCALE: 1 :2 

~ 
0 

IE 
< <r 
Q 

CFl!WNG CONTFACTOR: LAYNE·WESTERN 
ORILU;A: O. MAHUffiN 

RECORD OF DRILLHOLE PZ·106·KS Shoot n or 23 

COUAR Et.EV: 481.B BORING METHOD: NX Com & W!Utlt 
DRIUJNG OA TE; 2r.!S/95-3/13/'95 
ORILL l=IIG: CME 75 

J- PL·f'laNr ......... 
F·FII.Jt C<:uv,d ...--.. ....... U-Unlualng ....... h ·-- ST·~ 

.. _ F•F~ 
Cl.,..o.ytnll 

""""""'' H·H•olild 

DATUM: MSl. 
COOF'!01NATES N: 106703.9 
AZIMUTH: o 

Q 
; " ffiti'3 13 z l;l 

0 
< ~ 
9 ! 

e: 515432.1 
INCLINATION: .90 

z 
Q 

F.Folalk)n 1-itt..g,..tar VFP ... Alltqt GRF<Qr;r,,tl Fill&d ~~ u, 
<r ~ ~ 1;I ;;; ~ NOTES 

El.EV 

ll"'1>l 
IF1l 

> m~ 
ci <r ~E z ~~ ROD 

~ 8~ ~ffi = ~~o CFC>QQ 

""'°"""' N'I' '°"°,.. 

19 l~O 

20 ggo.:, 

LOGGED: M. HIRT 
CHl:CKEO: A. BOOTH 
DA TE: J/29195 

Cl NTI ATA 

<w 
lYFEAAO ·=~ as .. SURFACE 

DESCRIPTION 
~ g 

J,P!..SM 

• J,Pt..R 

J,J.R 

J,Pt..A 

• J,I.R 

• J,!,R 

• J,l,SM (2) 

:I- :;; 0 Q " 
WATEA LEVELS 

~ ~ ;; 0 INSTAUMENTATION 
~ 

m gg; o~ 
"" """ ~2 ... u= 

14:30 
End Cora Run 19 

15:30 
End Core Aun 20 

Golder Associates 
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PROJECT: lA!Ol.AWlfll·FS 
PROJECT NO: 1143-2848 
LOCATION; BfUOOETON, MO 

'TY 

OESCRIFTION 

192 
189.3-201.3 ft. 

, .. 

, .. 

"' 

200 

Fresh, thickly Iandnated, 
light olive gray (5Y 611), 
lnterbedded medfum and very 
coarae grained, medium 
strong, ARGILLACEOUS 
FOSSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 

195.4-195.7 ft. 
Cross bedded, brect=iated 

200.5·201.2 ft 
Cross bedded, brecciated 

201.2·209.2 ft. 
Fresh, thlnly /amfnated, 
mecfrum dark gray (N4}, very 
fine grained, weak, 
CALCAREOUS CLAYSTONE. 
r,/ARSAW FORMATION) 
Btachicpod foSGirs 

205.1·207.2 ft. 
Medium gray (N5), ffne to 
medium gramet:I 

207. 1-207.2 ft. 
Brecciated 
207.3-End of Borehole 
Oll11e gray {SY 4)1), medium 
strong 

DEPTH SCALE: 1 :2 

g 
~ .. 
ii 
" 

DRILLING CONTRACTOR: LAYNE-WESTEFIN 
ORILlEA: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-106·KS ~ 12of 23 

cou.AA Et.EV1 48t,a SORING METHOD: NX Core & wa!cr 
ORllUNG CATE: 2/26195-3113/95 
DRILL RIG: CME 7S 

.hi"" ~, ... -.......... '"'""""' 
'""' 2 

OEPTii ~ (Fil 

Pl•"""' ··-c.cuv .. . ........... 
U·- SM~lh 
ST·stiipptd """""' 
, __ 

VR..V, Ro1.1tn 
> ,~ 01 
~ 

~§ iM!~ ROD 
8w ~~ 58~ g 
~ 

,:,c,00 IE~ o • • 111,o;TN N'f'il)III.,. " . 

LOGGED: M, HIRT 
CHECKED; R. BOOTH 
DATE: 3129/95 

PATUM: MSL 
COORDINATES N: T06'103,9 e: s15432., 

INCLINATION: ·90 AZIMUTH: O 

l'•F~ G CL.ctaylnffl ~ r 
C:H-C~a "'" t;; 
H·H•ilfed 'l!!'j ~ 

1;j 
GRF-ot.wel Finl:ld " 3l1: ;:; 
NUITYO TA 

~ 

,: ~ 

TYPE ANO 
SURFACE ii 

0£SCRJPTION 

J,PlSM,CL 

J,l,A,CL 

J,PlSM,CL 

~ ~ 
~ a 
~ 

1;j ;:; 
0 c .. ;:; 

• 88; .. ·-··-..... 111 a h ••• 

z 
0 

~ 
iii 
l§ 

~ 

NOTES 
WATERUM:LS 

1NSTRUMENTATJON 

16:35 
End Core Run 21 

201.9-202.5 It 
GTS..1 eoflected for perm. 
te$titig at laboratory 

Golder Associates 



PROJgCT: t.All:X.AW!FU-FS 
PROJECT NO: !J43.2&48 
LOCATICN: BFIDGETON, MO 

210 

212 

.,. 

2,a 

21' 

TYPE 

OESCfllPTION 

201.2-209.2 fl 
Fresh, thinly laminated, 
medh..1m dark gray (N4}, very 
fine grained. weak, 
CALCAREOUS CLAYSTONE. 
(WARSAW FORMATION) 202.00 
Brachia fosstfs 209, 

209.2-225.411. 
Fresh, medium bedded, o/tve 
gray (SY 4/1), very coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
(WARSAW FORMATION) 

212.2-213.7 ~ 
Sil ghtty weathered. 
~rouS/VUggy, ealcareous 

tomite, some fossil& 

217.3-218,5 ~ 
Medium grained 

220 220. 1-221.9 ~ 
Medium grained 

222 

224 

DEPTH SCAL.E: t :.2 

" 9 
~ 
'-
if 
" 

DRILLING CONTRACTOR: LAYNE-WESTERN 
OAIUER: 0. MAHUFUN 

RECORD OF DRILLHOLE PZ·106·KS Sheet 13 cf 23 

COt.l.AA ELEV: 481,B BORING METHOD: NX Core & w!lW 
DAii.UNG CATE; i?r.!S/9S+3J13/9!l 
Of:UU. RIG: CME 75 

J,Jghf PL·PIMlr , ........ 
F,Fl!Ul c-euv.., ·-....... U·U~ -.. ,-. ST.StepJ'.kld """""' F.fbJatiotl 1-lll'll'O(J,Jr VA,lf, Aougl 

~ ~ D 

~ • ~~ - ~~ "'o iWm z 81rl ~ffi DEPTH 0 ~8~i 
ITT) • • OQOO ~•o g • ...... ,,I'll I'll ......... • 

22 "~ 

252.50 

• 

DATUM: MSL 
COORDINATES N: 106703,9 E; 1515'432, 1 

INCLINATION: ·&0 AZIMUTH: O 

F .. F1IOl:dft 

" ci,a,y"" " i .,,..,,_ 
ffi~ H·f-l•alt<:I ~ 

ORF.Gmal Ftl&tl •o 0 

~~ "' " CATA ~ 
~ 

lYPEAND •• S\.lRFACE: 
OESCJU?TION 

J,Pl.,SM 

B.Pl.,SM 

J,l,SM (2) 

0 

9 ~ 8 
~ 

~ I '-

.: 
"" 

gg~ 
!!2 a:re ! 

z 
0 

!; 
iii 
ii' 
0 

NOTES 
WA~lE\li;LS 

INSTRUMENTATION 

17:35 
End Core Run 22 

3/11/95@ 10:15 
j3egin coring Run 23 after -
Installing 61n. dla 
casing to 204 fl 

; 

• J,1,SM 

23 98'!<. 

24 1~1 

LOGGED: M. H!Rt' 
CHECKED: A. SOOTH 
DA 'fl:.: 3/29/95 

J.P~R 

J,l,A 

} 
J 
' ' j 
j , 
1 
' 

12:30 
End Core Aun 23 

Golder Associates 



PROJECT: l.A!OLAWIRl·FS 
PROJECT NO: 94J.,.2846 
LOCATION: BRIDGETON, MO 

"24 

... 

232 

234 

ROCKTYP 

DESCRIPTION 

209.2·225.4 ft 
Fresh, medium bedded, ollve 
gray (5Y 4/1), very eoan;e 
grained, medium l!iittong, 
FOSSILIFEROUS LIMESTONE, 
fcNAP.SAW FORMATION) 

231.'1.40 
225.4-233.2 fl 225.4{1 
Fresh, medium bedded, olive 
g;ay {SY 4/1), fine grained. 
woak, CALCAREOUS 
CLAYSTONE, ~ARSAW 
FORMATION) 
Some calcite crystals, fosslls 
225.4-228.3 ft. 
Sfighlly porous/vUggy 
{<1mm.) 

226.60 
233.2-251.3 ft. 233.20 
Fresh, medium bedded, alive 
gray (SY 4/1}, very coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
fcNARSAW FORMATION) 
Stylolitic, some calcite 
crystals 

235.9·238.3 ft 236 Slightly weathered 

239.0-240.0 It. 
Slightly weathered 

DEPTI1 SCALE: 1 :2 
CRIWNG CONTF!ACTOR: 1.A.YNE·WESTERN 
OR!u.ER: 0. MAHURIN 

"' 9 
Q 
r 
n. 
:l' 
" 

RECORD OF DRILLHOLE PZ-106-KS ....... ,. or .. 
BORING METHOD: NX Cwo & w!Wlr DATUM: M$L GOU.AR El.EV: 4131,B ORIUJNG DATE: M!SJ95'<3/13195 COORDINATES N: 106703.9 E: ti15"432.1 ORJLLAIG: CME7S 

J.J""' PL.,,... ,., .... C·Cuwd ....,,. U·~ ... _ 
ST·Stepped 

F,FQIQ'Oon l-lfl'tlQlhr 

~ 
~ 

d ~a El.EV ww z 8§ ROO 2~ z 
~ ffi 0"'1>< a 

tl'1l ~ ~ 
0000 ~ n.. ... .., .... "' ............. _ 

25 &-11% 

222.so 
239.30 

LOGGED; M. HIRT 
CHECKED: R. BOOTH 
DATE: 3/29/95 

AZ!MlfrH· 0 

P·POWWd F .. ~ ·-- et..ci.,""1 ........,,., CH·Cticnlt ......... H·HoMd 
VR·V. Roogn GRF·Gravel Filed 

CISCO NU!TYOATA 

!~!!? i TYJ"E ANO 
$UAFACE 50~ 

g g 0E:SCA1PTION 

J,ST,SM,CL 

J,!,SM,CL 

J,PL.SM 

J,l,R 

J,l,R 
J,1,R 
J,l,R 

"' z r 
ffi t;; 
~ 1li r ill 

" 
c 

~ e: ;:; 
~ 

"' ~ 

~" ~o ~ ~~ ;;. 
~~ ~I ~\ 1£~2~ 

INCLINATION: -GO 

z c 0 < ~ ~ s )l, 
NOTES ~ 

~ 
z 

~ ill WAiEA LEVELS 
n. ;:; 0 INSTRUMENTATION 

~ • -~ gg~ ·-··-~~ ·~· n~ 

13:55 
End Core Run 24 
229,6-230.1 fl . 
GTS-2 collected for perm. 
testing at laboratory -. 

14:50 
End Cora Run 25 

Golder Associates 



PROJECT: LAiDI.AWIRf·FS 
PROJECT NO: 9-43-21348 
LOCATION: BAIDGETON, MO 

240 

242 

..... 

246 

246 

ROCK 

OESCFUPi1CN 

233.2·251.3 ~ 
Ff8$h, medium bedded, olive 
gray (5Y 4/1}, wry coarse 
grained, medium stror:ig, 
FOSSILIFEROUS LIMESTONE, 
~ARSAW FORMATION) 
stylolltl!!, some ealcite 
crystals 

246.3-246.5 fl 
Fine grained, Oolomltlc 
Limestone 

250.3-251.3 fl 
Medium grained 

251.3-257.7~ 251.JO 
Slightly weathered, medium 
bedded, ollVe gray (SY 4/1), 

252 tine grained, weak, 
CALCAREOUS CLA YSTONE. 
t;,NARSAW FORMATION} 
Porous/vuggy (<1 mm.) 

... 

OEPTH SCALE: 1:2 
OAlWNG CONTFtACTOR: LAYNE·WESTEAN 
DRILLER: 0. MAHUl'1JN 

RECORD OF DRILLHOLE PZ·106-KS Shoot 15 c:A 23 

COi.LARELEV: 481.a BORING METHOD: NX Core & Wl\htt 
OFUWNG OATE; 212Bt95-3/13/aG 
DRILL RJG: CME 75 

LOGGED: M. HIRT 
CHECKED: R. BOOTH 
DATE: 3129'95 

e J,l,R 

J,l,R 

• J,l,R 
J,l.R 

• J,PL.SM,CL (2) 

DATUM: MSL 
COORDINATES N: 100703.9 
AZIMUTH: o 

E: 515432.1 
INCLINATION! .go 

NOltS 
WATER I.EVElS 

INSTRUMENTATION 

15:40 
End Core Run 26 

Golder Associates 



PROJECT: LAIDLAW/Rf.PS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

256 

,eo 

KTYP 

DESCfUPTlON 

2:51.3-257,7 fl. 
Slightly weathered, medium 
bedded, olive gray (SY 4/1). 
tine grained, weak, 
CALCAREOUS CLAYSTONE, 
CNARSAW FORMATION) 
Porous/Vuggy (<1 mm.) 

204.10 
257.7-259.7 ft 257.70 
Fre:ih. medium bedded, olive 
gray (5Y 4/1}, medium grained, 
medium strong, FOSSILIFEROUS 
LIMESTONE, fNAASAW 
FORMATION) 

259.7-263.?ft 2.SS.70 
Fresh, medium bedded, olive 
gray (5Y 4/1), fine grained, 
weak. CALCAREOUS 
CLAYSTONE, fNAASAW 
FORMATION) 

261.0.262.3 ~ 
2Bi Cafcite crystals, some large 

vugs (> 10 mm.) 

263.5-163.7 ft 
Highty weathered 
263.7-269.3 fL 263.70 

264 Fresh, medium bedded, otlve 
gray {5Y 4/1}, coarse grained, 
strong, FOSSILIFEROUS 
LIMESTONE, (WARSAW 
FORMATION) 

, .. 

270 

/ ,n 

266.3-266.4 ft 
Clays tone 

268.3-269.3 fl 
Calcareous c/aystone 

269,3,.284.2 ft 269.30 
Fresh, medium bedded, medium 
dark gray (N4), very fine 
grained, very weak, ClAYSTONE, 
fNAASAW FORMATION) 
Some calcite crystals 

271.:J.271.7 ~ 
SlighUy wethered, porous 

DEPTH SCALE; 1 ;2 

" g 

~ 
~ 
~ 

"' " 

OAIUING CONTRACTOR: LAYNE·WE.STeAN 
DAIU.l:Ri 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
60AING METHOD; NX Core & water 
OAJWNG CATE: 2/2S/95-3/13/95 
OAIU. RIG: CME 75 

DATUM: MSL 
COOR01NATES N·. 106703.9 
AZfMUTH: O 

Sheet UJ d 23 

COUAA El.EV: 481.13 
E: !H!S432. t 

INCLINATION: ·90 

J.J~ 
ft•Fa.JI 
S-""r 
B-Sedm'lg 
F·F~ 

> 
0 • 

'""' WW • Bg • OEP'm , 
(F1) • • 

'""""" c.cuv., 
U·UnciJIU,g 
ST,Ji1.pptd 
Mireoua, 

18 ROD o~ 
iffi 

ag~:;: ....:u~~ 

........... ·-SM·"Smooln ... _ 
VR-V.~ 

<w ··~ 68 I 
• • " . 

fo..F~ 
t;:L..Qaylnfil 
CH..,_ 
H•Hfflfd 
GRF.Qnwlll Fhd 

Nurrv TA 

7YPEANO 
SURFACE 

DESCRIPTION 

J,PL.SM 

27 911% 

'''"'" 

269.30 

LOGGED: M. HIRT 
CHECKED: A. BOOTH 
DATE; 3129/aS 

J,Pl,SM,CL 

e 8,1,SM,CL 

• J,PL.SM 

J,l,SM 
brecciated 

B,l,SM (4) 

J,l,SM,CL 

J,l,SM,CL 

J,l,SM,CL 
• J,PL.SM 

J,PL.SM 

J,Pl,SM (2) 

" "' a z 
~ § ffiiij 6 ii'i ~ i z ~ 

"'a w a .. 
1;j NOTES ~z "' ;; z w WATER l..EVELS i¥- !;; i5 a re 

~ .; INSTRUMENTATION .. 
~ 0 gg! .. ·-··-&!2~£ !! 

16t25 
End Core Run 'Z1 

17:15 
End Core Run 28 

Golder Associates 

1 
1 
~ 



PROJECT: L.AIOLAWIJ'il-f'=S 
PROJE:CTNO: 943-2848 
l.OCATION: BRIOOErON, MO 

272 

.,. 

276 

276 

2,0 

286 

,.. 

TYPE 

DESCRIPTION 

269,3-284.2 ~ 
Fresh, medium bedded, medium 
dark gray (N4), very fine 
gralned, ve!yweal<, ClAYSTONE, 
rNARSAW FORMATION) 
Some calcite cryslrus 

275.1~278.0 rt. 
Sllghtty weathered, porous 

2n.a1t. 
Calcite filled vug (3 cm.) 

282.7·263.2 ft 
Calcareous. weak 

283.3·284. 1 ~ 
Slightly weathered, porous 

:284,2-301.4 ft 
Fresh, medium bedded, medium 
dark gray (N4}, fine grained. 
medium strong, CALCAREOUS 
ClAYSTONE, r,IARSAW 
FORMATION) 

OEFIHSCA~: 1:2 
ORIWNG CONTRACTOR: LAYNE·WESTERN 
OFIILLER: O. MAHURIN 

CJ 
0 
~ 

~ .. 
if 
"' 

RECORD OF DRILLHOLE PZ-106-KS Shm 17 of 23 

COLLAR ELEY: 4BL8 
BORING METHOD: NX Ci:ite &. wnter 
ORIWNG CATE: 2/28/95-311:WS 
DRILL RIG; CME 15 

,..- PL·Pl#tlat ·-F,FarJI ~ K-...... u-u......,, SM-$mQQ:lh 
13-!htddng ST·Stapped ........ l',f .. _ 

HmtgUar Vfl·V. Rotq'I 

F .. F~ 
Ct,ctay ln!il 
CH·"-'> 

""''""" 

OATIJM: ~SL 
COOROINA7:S "l 106703,9 
AZIMUTH: 0 

0 
la ~ 
~~ 0 x z w 

GAF·Grav.t Filed .::~ w 0 
~ ~ ! 
~ z 

e: 515432. 1 
INCUNATION: ·00 

" 0 

~ 
iii NOT!aS 

~ ~~ OISCONTI DATA e iE "' WATER LeVELS j-
~ a 1i' 

" 0 ELEV z 
OEl'lH ~ 

(Fl) ~ 

187.SC 
'274.30 

177.60 
264.20 

~g w~ 

8~ ROO ~~ ~w ~ w~. 0000 
"'''l"l"N .......... -

LOGGEO: M. HIRT 
CtiECKEO: R. BOOTH 
DA TE: ;J/29/95 

i~e 
l!i8~ g 
g g 

TVfl'EANC 
SURFACE 

OESCR!PTION 

J,PLSM 

J,l,SM 

J,PLSM 

J,l,SM 

.. ;: a 
~ 

.g !!~ ~ "" ti:!G!~S! a! 

Golder Associates 

INSTRUMENTATION 

B:45 
End Cora Run 29 
Probfems coring, drill 
$1Jing very wobbly due to 
Jatge dlametar casing 

10:00 
E:nd Core Run 30 
Cuttings not coming out 
with return; flush hole 



PROJECT: LAIDI..AW/Rl·FS 
PROJECT NO: 943-2848 
LOCATION: BFUOGETON, MO 

292 

ROCK P 

284.2-3-01.4 a 
Fresh, medium bedded, medium 
dark gray (N4), ftne grained, 
medium strOng, CALCAREOUS 
ClAVSTONE, rt/ARSAW 
FORMATION) 
2aB.2-200.• a 
Oolomlte 

293.-4-29$.6 ~ 

294 Dolomite 

"'" 

"'' 

160. 
301.4-346.4 ~ 301,40 
Fresh, thinfvbedded, medium 
dark fl ray ('""4), m-vc grained, 
medium strong, I.IMESTONE, 
rt{ARSAW FORMATION) 
Some Claystone partings 

302.6-.304.a ft. 
Dolomitic Cla~tcne, some 
fossils 

OEF'Oi SCALE: 1 :2 

" 0 
~ 

~ 
~ 

~ 
" 

OAJWNG CONTRACTOR! LAYNE·WESTERN 
OAILJ..EA; 0. MAHURIN 

RECORD OF DRILLHOLE PZ·106·KS 
DATUM; MSL BORING Ml:niOO: NX Core & WD.ter 

DRILLING DATE: 2.r.!~1:3/95 
OAlLL RIG; CME 75 

COOAOINATES ~: 10671XJ,9 

,.,.., PL,f'larut 
t-i:iui c.c:uv,, ...... U·Urd.ulng . ......,. ST-&•PPtd 

"'""""' """"'" ~ e 
0 -~ ELF/ w~ z ~8 ROD z OEPlH ~ "w ~ffi 

iF1l • • ~~o 2ii~ "'"",o"'-

31 "' % 

AZIMUTH: 0 

............. '""'"""" " ·- a._ ... 
~ ........... Cl<..,._ 
fil~ ,,......,, H.81-.ct 

Vff.V. Rous,, GRF..GnvOI Fihd ;::~ 
DISCO A ;-

jw!ll ~a~: 
0 s " 

lYPl:AND 
SURFACE 

01$CR!l'TION 

J,l,SM 
J,l,SM,CL 

G z 1.l w 0 a: ~ ~ 

" 

Silftt 18 ¢l 23 

C.OUARa.EV: 481,8 
g: 515432.1 

fNCUNAi'ION: ·60 

NOTES 
WATER LEVets 

INSTRUMENTATION 

12;00 
End Core Run 31 

13:50 
End Core Run J2 

LOGGED: M. HIRT 
CHECKED: Ft BOOTH 
DATE: J/.!919!:i 

Golder Associates 

1 
l 
1 



PFIOJ!';CT: l.AHX.AW/Af·FS 
PflOJECT NO: 943,,284S 
l.OCAllON: BRIDGETON, MO 

310 

314 

316 

318 

320 

ROCK PE 

OESCArP110N 

301,4-346.4 ~ 
Fresh, thinly bedded, medium 
dark gray {N4), m-vc_grained, 
medium strong, UMESTONE, 
C,,ARSAW FORMATION) 
Some Claystone partings 

307.9ft. 
Calcite filled vug 
(Jem.) 

315.S It 
Chert zone 

316.2ft. 
Chert zone 

DEPTH SCALE: 1:2 

" 0 
~ 

~ .. 
< a: 
" 

OAIWNG CONTRACTOR! LAYNE-WESTERN 
CRILLER: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NX Coro & WIWlf 
DRlWNG DA TE: 2/28/9!1-3/13/95 
DRILL RIG: CME 75 

.hlont PL•l'fa-lilr ··-F•F,;ut """""' ............ ...... lJ.- ............ 
B·~ ST,Sklppgd """"" '"''""' l·ltttgl.iar VR-V. Al:,ugti 

F .. F•<bid• 
cc.a.,,,,. 
CH""""' 
H·H•lllod 

DATUM: MSt, 
COORO!NAT5$ N: 106703.9 
AZIMUTH: 0 

" z I: 
ffi~ " z lli 

Gl'\F..(hvel Fill:ld 
l:c, w " ;;; ~;; !!: 

> DISCON NUrrY DATA 0 

11!1 !~ d '"" z jiw ROD il "' TVPEARD 
OEl'1'l z SW a.~£? 0 ~ ~w QU~ .. SIJAFACE 

'"' "' "' ODDO 
IN"li._Gri... '! a g otiSCfllPTION 

IO<O"l'IN " 
157.60 '"' 

. ""'"' 

34 ..... 

35 ,~ 

J,U,SM,CL 

c 
< 
9 
~ 

~ .. 
I 
lli 
" ;;; 

Sheet 19 d 2,3 

COl!.ARELSV: 461.8 
E:l51~1 

INCLINATION: .90 

:z 
Q 

~ 
NOTES 

WATER LEVE1..S 
0 INSTRt:MENT'A110N 
~ 

• .~ OOD ffi ... ~ ·-· ·-~-"'"' 
... 
"'"'"' 

14:15 
End Core Run 33 

14:50 
End Core Run 34 

LOGGEO: M. HIRT 
CHECKED: R BOOTH 
DATE: 3129/95-

Golder Associates 



PROJECT: LAIOlAWIAf.FS 
PROJECT NO: G43-2848 
LOCATION: BRIDGETON, MO 

32S 

330 

332 

AOcl<TYP 

OEscAIPTION 

301.4-346.4 ft 
Fresh, thlnfv bedded, medium 
dwk gray {f.14), m-vc grained, 
medium strong, UMESroNE. 
rNA?.sAW FORMATION) 
Some Claystone partings 

323.2-323.3ft. 
Chert zone 

324.B~ 
Chert zone 

325.3, 325.8, and 326.3 rt. 
Chert zones 

327.41t 
Chert zone 

326.Sft. 
Chert zone 

329.1 It 
Chert tone 

329.6-329.9 ft. 
Chert zone 

333.41t 
Chert zone 

335.8 ft 
338 Chert zone 

DEPTH SCA!...E: 1 :a 
DAIWNG CONTRACTOR: lA'rnE·WESTERN 
CAILLER: D, MAHUFVN 

"' 0 
~ 

0 
'i' .. 
< 
"' "' 

RECORD OF DRILLHOLE PZ·106·KS StlMt 2tl of 23 

COUAR ELEV: 4Gf.S BORING METl'IOO: NX Core & wa!ef 
DA!WNG DATE: 2128195"3113/95 
CAllL RIG: CME 75 

N<>rn PL.-Ffanat 
~·Fat.ti "'""""' ~ ..... U.UrwiJaJrig 

'"""""" ., .. _. 
i'·Ffi.:Ulon l·ll'l'tlCUW 

~ w~ 
0 

~ 

~2 El...'V z ~~ ROD 
Of:P1lf • u!j "ili ~ iii~ tfT) q;: acco ~ . 

,O..,-TN <ll"'ll"CIII>-

"' '" 

12750 

37 t~ 

LOGGED: M, HIRT 
CHECKEO: A. BOOTH 
OAiE: 3/29/95 

·-............ ··-.. _ 
Vff..V. RQI.IQh 

jw 
II.~!!,! D 

ao~"' 
g 2 

DATUM: MSL 
COOFIDINATES N; 106703.9 
AZIMUTH: o 

F11-F~ 
CL·Cl.r;'lnfll 

c"""""' 
H·H•:iiac! 
GAF-Gta\/'ol Fiiied 

NTIN ITV D.\T 

iYPEANO 
SURFACE 

OE5CRIPT!ON 

J,l,SM,CL 

J,l,SM 

~ 
ilir,j 
lco 
~?£ 

"' "' 1il " w 0 

"' ;,; 
~ 

"' 

Q = 0 ;i, ~ 

~ ~ .. ;,; 

E: S15432.1 
INCLINATION: ·SCI 

" 0 

:i 
~ NOTES 

WATER 1.EVl:LS lf 
0 INSTRUMENTATION 
~ 

ffl 
~ 

15:45 
End Core Run 35 

16:40 
End Core Run 36 

Golder Associates 
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1 
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PROJECT: LAIOLAWIRl·FS 
PROJECT NO: 943-2548 
LOCATION: SfWGETON, MO 

""' 

,., 

344 

346 

348 

350 

KTYPE 

DESCRIPTION 

301,4·346.4 ft 
Fre!!ih, thinly bedded, rnedium 
dark gray (N4), m·vc grained, 
medium strong, l.lMESTONE, 
rNARSAW FORMATION) 
Some Clayttone partings 
336.6"146.4 ft. 
No more claystone partings 
336.Sft. 
Chert zone 
337.9-339.2 ft. 
Chert:zone 

339.9 ft 
Chert zone 

340.9-341.3 ft. 
Chert zone 

342.0-342.2 ft. 
Chert zone 
342.3--343.5 ft 
Chert tone 

343.B~ 
Chert zone 

344.Sft. 
Chert zone 

115,40 
346.4·363.6 ~ ""·"' SlighUy weathered, thinly to 
medium bedded, light gray 
(N7), medlum ~rained, medium 
strong,CALCA EOUS 
DOlOMrTE, 
!KEOKUK FORMATION) 
lnlerbedded with chert zones 
and nodules: porous/vuggy: 
same filled with calcite 
cry$tals; some calcite veins 

DEPTH SCAU:; t :2 
ORIWNG CONTRACTOR: LAYNE-WESTERN 
OFIJLLER: O. MAHURIN 

0 g 
g 
~ .. 
~ 
~ 

RECORD OF DRILLHOLE PZ-106-KS 
BORING METHOD: NX Cora&. waler 
ORIWNG OATIE; 2/28/95-3/13/95 
OAR.I. RIG: CME 75 

'"""' '""""" p.pOW'oit(I' ...... ceuv., ,.-..... _ 
U·U~ SM·Smom 

IJ.Btddns! ST-$tPPffj ~-... ....,., l-1trl)9Jlar VR-1/. Rouc;tl 
> .. D 
~ "8 El.EV ~~ iium AOO il " 

F.F.0:00. 
c1.,oay1m1 
CH-chklntt 
H-H.altd 

DATUM: MS!. 
COORDINATES N: 106703,9 
AZlMUTrl: 0 

0 

~ " w "' li1 z 
GRF-Oravti Filld ~ ~ w " ;; "' ;; 

ONTINUJlY DATA ~ 

"' 
TVPEAHO 

0 
< g 
~ 

@ .. 
i 
~ 
0 

" 

Sheet 21 cf 23 

COUAA ELEV: 46t.a 
E: 515432.t 

INCLINATION: -90 

z 
0 

~ 
'" z NOTES 

iJ! WATER LEVELS 
0 INSTRUMENTATION 

• OEPlll BM If~. .~!i. SURF A.CE 
(F1) ti:: 0000 

aU O 

01:SCRIPTION 
g * 

~. ~i •• ~ -cg I<. u c:: a: i!I g~ 
ffi ~i: ~ 1l:)¢a:!! 

Oe 

37 

117.60 
344,2() 

,. 

IDIO'll'N N.,..,_,_ 

""' ' 

'" 

LOGGED: M. HtRT 
CHECKED: R. BOOTH 
DA Tl:: 3129195 

• 

•• ~2 ~'2! 

J,l,R 
calcite cry5tals 

• J,1,SM,chert 

• J,l,SM I J,l,SM 

' B:30 

I 
End Core Run 37 

• J,t,R,fossils 

• J,l,R,ohert 

J,l,SM 

J,l,SM,chert 

Golder Associates 

...! 

l 



PROJECT; t.AIOLAWJRI-FS 
PROJECT NO: 943-2848 
LOCATION: SAIOGETON, MO 

TYPE 

DESCRIPTION 

346.4-363.6 tt. 
Slightly weathered, thinly to 
medium bedded, light gray 
(N7), medium grained, medium 
strong, CALCAREOUS 
DOLOMITE 
(KEOKUK FORMATION} 
lnterbadded wllh chert zones 
and nodufes: porouslvuggy: 
some filled wilh calcite 
ctystals; some calcite veins 

358 358.0-361.1 tt. 

360 

"'" 

''" 

"'' 

Moderately weathered, very 
vuggy 

363.6-370. 1 ft 
Slightly weathered. thinfy 
bedded, light gray (N7), 
m·vc grained, medium 
strong, DOLOMmC 
LIMESTONE, (KEOKUK 
FORMATION} 
Slightly vuggy, some chert 
nodule$ 

DEPTH SCALE: 1 :2 
ORIWNG CONTAACiOR: LA.YNE.·WESTERN 
CAILLER: D. MAHURIN 

§ 

~ 
< a: 

"' 

RECORD OF DRILLHOLE PZ·106·KS 
DATUM: MSL BORING METriCD: NX Cora & water 

OR1WNG CATE; 2/20/95-3/13/95 
ORILL RIG: CME 1$ 

COORDINATES r,,i; 106703..9 

J,Jont PL•Plmar 
F·FaJt C.cuv.d ....,.w U·U~ ... ....,. ST•5'11Pf)11d 
F·Fciabcri 1-lrtitvJ.ir 

~ •ii eu,v ~ w•• 
M Rao ·~ DEPTH z ug ~ffi , 

i!'1l a: a: 
0000 ~·Q 
"°"''l'N N .... ..,.,..,. 

40 t~ 

AZIMUTH; 0 

P·Pcw.od: F•FIJO:looG K......_ Q.·Oaylt!fil 
SM-51noalh CH""""" ··- =·-VFI-V, RCl4'l GRF-Onivfll Flied 

OSCO NUl'l'Y CATA 

i~ui TYP£ANO 
1;8~ g SURFACE 

OESCRWT!Olil Q g 
" 

J,l,R 

• J,l,SM 
• J,l,R 

J,l,R 

J,l,R 

J,l,R 
J,l,R 
oalcile crystaJs 

• J,l,R 

J,l,R (2) 

J,Pl.,R (2) 

Core loss 

J,l,R(3) 

J,l,SM 

J,l,R 

c 
~ 
ffi~ 
;:~ 
i'ii-
~ 

x :. 
1li ~ a: ; ... 
" 

c 
cl ~ 
~ ! ... 

1,l ~ c • ~ 

s~ 22 °' 23 
COLL.ARet.EV: 4a1.8 

E: $15432.1 
INCUNATION: ·90 

9:30 

NOTES 
WA~LEVELS 

lNSTRUME;NTAllON 

E:nd Core Run 38 

Drilling rate much slower 
due to presence of chert 

362.9-363.4 ft 
Core loss 
11:00 
End Core Run 39 

LOGGED: M, HIRT 
CHECKED: R. BOOTH 
CATE: 3129195 

Golder Associates 

J 



PROJECT: LAIOLAW/AI-FS 
PROJECT NO: 943-2648 
LOCATION: BRIOGEl'ON, MO 

KTYPE 

DESCRIPTION 

363.S.370.1 ft. 
SHghtly weo.l.herod, thinly 
bedded, ffghtgray (N7}, 
m-vc grained, medium 
"""""· OOLOMmc 
LIMESTONE, (KEOKUK 
FORMATION) 
Sl!ghUy vuggy, some chert 
nodules 

" 9 
g 
I 

i 
" ~· E 

P-
P-
1-.-. s-

369.4·370.1 ft 
Chert I.ayer - 370 9t.10 ~ .... -

370,1 

374 

~378 

- :ieo 

... 384 

370.1-373.4 ft 
Moderately weathered, medium 
bedded, medium light gray 
(N6), fine grained, medium 
strong, DOLOMITE. (KEOKUK 
FORMATION) 
Porous/Wggy, some chert 
nodules and c:alcite crystals 

'"'" End of Record of Oril!hole 373.40 
at 373.4 fl 

DEPTH SCALE: 1 :2 
OFUUJNG CONTRACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHUAIN 

RECORD OF DRILLHOLE PZ-106-KS 
BOflfNG METHOD: NX Coto & wtuar 
DRIWNG DATE: 2128~13195 
CRILL RIG: CME 75 

'""' PL·Planar P,PCJbl»d 
F·Fa.11 "'""""' ........... ...... U.Ur~.t1nr10 S!.!.,SMc:iQlh 
8-Sttk!nQ ST,SIDPPl(I 

.. _ 
F.Fllfalkln M~ VR-V.Roug, 

• ~. 
" "' <a a.-v WW 

" 0 i"' -- z ~8 ROO 
0£PTH l, u~ ~!;8~ g u~ ~ffi 
"" "' N:-,0~~ gg$~ ~ g 

F•r'aOxlds Cl._ .... 
DATUM: MSL 
COORDINATES N: 106703,9 
A2!MUTH: O 

CH_,_ 
H-H­
GRF~Fhd 

NUrTY ATA 

l'YP~AHD 
SURFACE 

DESCAIPTtON 

J,I.SM,chert 

J,PL.SM 

' J,l,SM (2) 

88.40 
:173.40 

Sheet Zl of 23 

COLlAA ELEV: 481,e 
e: s15432., 

lNCUNA1lON: •SO 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

3/13/95@ 12,os 
Core Run 40 

LOGGEP: M. HlFiT 
CHECKl:O: A. BOOTH 
CA TE: 3129195 

Golder Associates 
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50 :· 

10 

15 

25 

30 

35 

-<00 

Well No. PZ-106-KS 

Boring No. X-Ref: PZ-106-KS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066704 tt. 
Easling: 515432 ft. 

Drilling Summary: 

Total Depth 375.0 ft. 
Borehole Diameter 9 7/8 ln. (O.Ow204,0 It.) 5 7/6 In. !204.0-375.0 fl.) 

Casing Stickup Height 2.49 ft. 
Driller Layne-Western 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
61/4 In. ID Hollow Stem Auger Bit, 
NX Gore, 5 7/8 in. and 9 7/8 ln. Button Bits 

Drilling Fluid Auger-None, NX Gore Water, 
Air Rotary 

Protective Casing axa in. Square Steel, by 5 ft, long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log x 
Casing strlng(s): C = Casing S = Screen 

373.57 
+ 1.50 

String(s} Elevation 
. 363.75 C1 464.26 - 98.02 

. 373.57 81 SB.02 - 88.20 ---- 373.90 C2 aa.20 - 87.87 ---204.00 C3 463.,30 . 257.77 ---
--- ---

C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dia. threaded PVC end cap 
(4 In. long or 0.33 ft.) (C3-see comments) 

81 2 In. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot. flush threaded with 
0-rings 
16-35 mesh Silica Sand, 361.0-375.0 ft. 

Less than 50 mesh Silica Sand, 

360.0-361.0 tt. 
Wyo-Ben Grout Weil Bentonite Slurry. 

3.0-350.0 ft., Neat cement, 3.0-204.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 350.0-360.0 ft. 

0.0-3.0 ft. 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

461.8 tt. NGVD 
464.26 It. NGVD 

Start Finish 
Task Date Time Date Time 
Drill Ing 
CME 75 2.12a19s 10:30 31Bles 11:30 

Schramm Rotary 3120,os 1:30 ::i1201ss 11:30 

Geophys.Logglng: 3120/95 12:45 

Casing: 
2" PVC 3/23/95 a:ao 
6" Steel 319/95 11:45 

Fiiter Placement: 3/23195 9;40 

Cementing: 319/95 1<1;15 

Development 
Bentonlte Grout 3123/95 11:16 

Bentonite Seal 3123/95 ""i'o:45"' 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,00 

oo 
BO 

I 
?O 

00 
00 

~ 40 
K >o 

~o 
,o 

0 
0 

' 

00 

TIME (Minutes) 

3/20/95 18:30 

3/23/QS 9:40 

3/10195 s:oo 

3/23195 lD:45 

319195 9;00 

,,,., .. 1.J:15 
3/23/95 '"iT:is 

Temp (•C) 

BO ,00 

Comments: Surface Casing CS: 6 1/8 In. ID/ 6 5/8 OD Steel Casing 

Not to Scole Supervised by e. Tllton Site LAIOLAW/OU2 RI-FSIMO 
Job Number ---'""e:-:-•a""-"'2"'8•'"s ____ _ Fiie Name PZ106KS 





RECORD OF DRILLHOLE PZ·106·SD ...... ' .. 2 
PFn!ECr: LAlOI.AWJfll-FS BOAING METHOD: NX Core & water DAnJM: MSL COLLAR El.EV: 481.6 PROJECT NO: .... , ... DRILLING OATE: 3124195 COORDINATES /i; 1066715. 1 E: 5US41B.O LOCATlc»t a:AOGETON. MO ORfU. RIG: SCRAMM AZIMUTH: 0 INCLINATION: ·00 

- R)CJ(TYl'e 

'""" ·~- ........... F4·l10Joclt 

"' " ·~ F"·Fa.AI: C.Q,wd ·- cu,., .... ;;:; ~ 

~ 2 .. ...., U·Ul1dualing , . ......., CH..,.,,,. 
llil,'I 

~ ~ 

~ ......... ~"""" ........ "' 1,j ;;, i 
ST-Sllpald 

~ 
~ 

I:~ 
ft·Follllicn l-lrrllg!JB VA.V.~ ---- l,c c ~ 

l,'I NOTES 
" t ;;:; z 

WATER l.EVELS DESCRIPTION if ~ ill~ OISCONTlNUITY OAT I;; a c If &!!,. 
~ "8 .. ;;:; 0 INSTRUMENTATION < El.£\/ ~~ i~te " ~ 0 

ii -- - fl. TYP!!ANO §§ [f ~£ DEPTH % Bg •• Pi58~ :i: SURFACE ii 0008 ~ a 
OltlDO\lt (FT) • • .w 

CEScRlflTION ... .......... 0000 . ... ::: g C) ii~ ........... ~2!12;! .. ,,;, ... tlj N..-u • .- icc::icu: 

1-178 
0.0-1/ll!,9 It 

0.0-30.0 It 
. 

No sampHng conducted 
Drilling conducted with See Record of Dlillhole for 
6 1/4 ln. JD hollow stem PZ·10&KS 
augi,rs, then borehole 
advanced to 189.9 ft. 
with 5 7/8 in. air rotary 
bit 

~ 176 . 

180 -

1-182 . 

.... 164 . 

... , .. -

... , .. . 

271.60 27t,60 
1-190 189.9-199.9 tt. 1aa-.so 

' 
189.90 

3124/95 @ 11:00 . 
Fresh, thinly laminated, light Bagan coring olive gray (SY 6/1), f-m 

J,l,A xralned, medium -~· RENACEOUS LIME ONE. 
(SALEM FORMATION) 

d 
I .. ~ 

Fossnlferous 

\ 

192 . 

OOPTH SCALE: 1 :2 LOGGED; 6. TILTON 
Golder Associates ORIWNG CONTRACTOR: LAYNE·WESTERN CHECKED: R 800TH 

CAILLER: M. VOGT DATE: S/26/95 



RECORD OF DRILLHOLE PZ-106-SD Sheet 2 of 2 

COLI.AA Et.EV: 461 .5 PAOJE'CT; I.A!Ot.AW/RI-FS 
PROJECT NO: 943-2848 
LOCATIOU: BAIOOETON, MO 

I.."'" 

.. , ... 

-, .. 

1..,,. 

KTYPE 

DeSCRIPTION 

189.9-199.9 ft 
Fresh, thinly laminated, light 
olive gray {5Y 6/1}, f·m 
grained, medium strong, 
ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 
FossiUferous 

§ 

I 

BORING METI"IOO: NX Core & 'HllW 
ORILUNG DATE: 3/24/95 
OF!IU. RIG: SCR.AMM 

J.Johl PL·~ 

,,__ 
f·F*'I c.cu... ··-..... ¥ """"""""' SM-Bmoolh 

"'"""'""' ST·-
.. _ 

,.,,,,,_ 1·111 .. VR-V. Ros.qt 
> file O!S 

d ~ 

~~ em ww z ~§ i~0 --
i 

ROD 
OEPTH 8w lffi • ~8ii :i [F7) a;: OQOD N..,.IGI°;,~ ....... "" g g 

I.. 200 End of Record of Drll!hole 
at208.0 ft. 

1e9.90 199,90 

- ""' 

DEPTH SCAl.E: 1:2 
ORtWNG CONTRACTOR; LAYNE·WESTEAN 
OAILLER: M. VOGT 

I.OOGl;O: B. TILTON 
CHECKED: A. BOOTH 
OAl'l:: 5/26(95 

DATUM: MSL 
COOAOJNATES N: 1056715.1 E: !515416.0 

INCLINATION: ·90 A21Mlflrl: O 

F .. F~ 

"' CL..Qaylml ;; s CH.chlorr!• ffi1;1 "" ..... z 
GRF-Gnvlll F'Jtll i:o w ;;; "' ,-

NTINUITY DA.TA "' y 
TYP£AND "• i ! SURl=ACE ~g ll: 

OESCAIPTION ~ 

iii ~IE 0 

J,l,SM 

J,l,R 

0 
< I i:i g 

0 

I Iii ;; 
0 
;; 

< 
a 

~~§§; 
22 ~~;£~ 

z 
Q 
\; 
!ii 
§ 
ffi ,-

NOTES 
WATER l.EV!::LS 

!NSTRUMENTA'l10N 

3/24195@ 13:15 
Finish Run 1 

Golder Associates 
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z 

12 

I 
~ 
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Not to Scale 

- - -
Well No. PZ-106-SD 

Boring No X Ref· PZ ,os SD 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066715 ft. Elevation Ground Level 461.5 tt. NGVD 
Easting: 515416h. Top of PVC Casing 463.42 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 201.1ft. Task Date nme Date Time -- -- -- --
Borehole Diameter \0 1/4 in. (0.0-26.0 ft.) 5 718 in. (26.0-201.1 !t.) Drilling -- -- -- --
Casing Stickup Height 1.97 tt. CME 75 -- -- -- --
Driller Layne-Western Schramm Rotary 3123195 1S: 15 3/24/95 \3:00 -- -- -- --

St. Louis, MO -- -- -- --
Geophys.Logging: 3/24/95 1e: 1s 3/24/95 18:30 -- -- -- --

Rig CME 75, Schramm Portadrill T660H Casing: 3/24(95 12:40 3/24/95 13:00 -- -- -- --
Bit(s) 6 1 /4 in. ID Hollow Stem Auger Bit, -- -- -- --

NX Core, 5 7/8 in. Button Bit for Reaming -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --
Air Rotary Fitter Placement: 312""5 13:10 3/24/95 13:40 -- -- -- --

Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --
Development -- -- -- --
Bentonite Grout 3/2.4/95 14:00 3/24/95 14;..(.5 

Well Design & Specifications Bentonite Seal ~ tJ:40 3iw9s 13:SS -- -- -- --
Basis: Geologic log x Geophysical Log x -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.97 - 190.79 C1 483.42 - 270.613 ---
190. 79 - 200.59 S1 270.66 - 260.86 

200.59 - 200.93 C2 260.86 - 260.52 ---- - . ---- - Stabilization Test Data: ---- -
Time pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dia. Schedule 80 PVC, . 

flush threaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) 
Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
v-nngs 

Sand Pack: 16-35 mesh Silica Sand, 188.5-201.1 tt. Recovery Data: 

Filter Pack: less than 50 mesh Silica Sand, ,co 

187.0-188.5 ft. 
00 

80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, la 
70 

! 
60 

3.0-177.0 ft. ,o 
+o 

Bentonite Seal: Extra high yield Wyo-Ben (100%) N 
30 
20 

Slurry, 177.0-187.0 ft. ,o 

Concrete: 0.0-3.0 It. 
0 

0 20 +o eo eo ,co 

TIME (Minutes) 

Comments: 
, 

Supervised by W. Herst Site LAIDLAW/OU2 RI-FSIMO 
Job Number 943-2848 File Name PZ106SD 





PROJECT; LAIOLAW/Rl-FS 
PROJECT NO:. fM3.2848 
LOCATION: BFIIOGETON, MO 

144 

.. 1 .. 

'-1 ... 

'-150 

'- 154 

~ 156 

I- 158 

'- 150 

TYPE 

OESCA!FTION 

0.0.154.9ft. 
No sampling conducted 
See Record of Drillhole for 
PZ~106-KS 

:.ioe:.10 
154.9-160.3 ft. 154,90 ~ 
Fro$h, thinty bedded to thinly E 
laminated, light oflve gray s§ 
(5Y 6/1), f·m grained, 
medium strong, , 
AGILLACEOUS LIMESTONE, 6:: 
(SALEM FORMATION) = 
Chert nodules, silt len:.es, J:+: 
styfolitic, fossiliferous E'i:E: 

I-' ~-c.:: 

I 
b:: 
b;: 

E.: 
l::·,., e. 

DEPTH SCALE: 1 ;2 
ORlWNG CONTAACTOA: lAYNE·WESTERN 
ORJI.I.ER: M. VOGT 

RECORD OF DAILLHOLE 
BORING METHOD; NX Core & W1Uet 
DRILLING CATE: 4/4,(95 • 415195 
OAlLL RIG: SCHRAMM 

30!) 10 
154,90 

100 
~ 

LOGGEttl: J. MILLER 
CHECKED: a. TILTON 
CATE: 5126195 

J,l,A 

• J,C,R 
' J,l,A 

• J,l,SM 

PZ·106-SS 
OATUM; MSL 
COOFIOINATES N; 1066726,3 
AZIMUTH: o 

Shel: 1 of 2 

COLLAR El.EV; 481.0 
E: 515399.9 

INCLINATION: -90 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

O.o«l.O ft. 
OrHllng conducted wtth 
6 1/4 10. ID hollow mem 
auge~ then borehole 
advanced to 154,9 ~ 
with 5 7/6 In. air rotary 
bit 

4/4/95@ 12:20 
Segin Runt 
@ 13:30 
Rig breaks down 

415/!l5@7:30 
Resume drlll!ng at 
159.5 ft. 

Golder Associates 
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PAOJECi': 1.AlOLAW/Rf..FS 
PAOJE:CT NO: 943-2648 
LOCATION: BAIOOETQN, MO 

'4 

I- 160 

r 102 

OESCRIF'l10N 

160.3-165.0ft. 
Slightly weahtered, lhiokly 
laminated, ye!lowllsh gray 
(SY 712), coarse grained, 
•trong~ARENACEOUS 
l1MES10NE, (SALEM 
FORMATION) 

1--- 164 Fossil fragments, sandy 

, .. 

l-1aa 

i- 170 

... 174 

a.- 176 

End of Record ol Orillhole 
at 165.0a 

OSPl'H SCALE: 1:2 

" g 

~ 
i 
" 

p-

~ 
P-
~'~ 
r'-=-c:-
~-
p:_ 
p;.. 
P-
r-,.-
~; 
r-
,- -

"9<1,00 

~~ 
i:,-
p 
r-, 

165.00 

OAllilNG CONTRACTOR: LAVNE·WESTEAN 
CAILLER: M. VOGT 

RECORD OF DRILLHOLE PZ·106·SS ShMII: 2 r:A 2 

COLI.AR ELEV: 4St.O BORING METHOD: NX Cora & WlllDr 
OAIWNG DATE: 4/4/95 • 415195 
ORII..L RIG; SCHRAMM 

, ..... 
F,fl-.Jt 
s-sh<r 

Pt.·PlllNI' ·~- F*-F~ c""""' ............. """"' '""' U.Una.lawig 9M,Srnootl ~ .... _ ,_,,....,., ST.sttll)p•d ""'""' H-Hitatd 
Mr:ug,..C,Y \IA:•1/. !blq'l 

OATUM: MSL 
COORDINATES N: 1oaa72S.3 
AZJMUTH: 0 

" l!o ,: 

ffi?;j ~ ~ j!:a m 
~ I 
~ 

E: :515398.9 
lNCUNATION: ·90 

z 
0 

~ 
NOTES 

> 
w~ 

i~ ~ j · a, NTINuITY DA.TA 
g ~ ~ 

~ 
I WATER l.EVELS 

EU!\/ 0 -- > 

""'"" > 
i! tf1) 

1 

200,00 
,es.DO 

ROD ~8 ow 
• 

u ~ i!l!l 'l'YPEAND 
£ffi o:>E;8~i SURFACE 
U. II.. 0 Cl Q OESCAIPTJON QQOO ........... "'""'°...... "' >II-

"' % 

LOGGED: J. MIU.ER 
CHECKED: a Tit.1'0N 
DA TE: 5/25/95 

I J,C,SM 

' J,l,R (2) 

0. 0 
~ 

ii: o~ggi ffi ~g ~ lit 
ffi ~Ii £;£2~ tliit1fi'f°it 

INSTRUMENTATION 

4/5/95 @ 10:00 
End Run 1 

Golder Associates 
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Survey Coords: 

Well No. Pz-106-SS 

Boring No. X-Ref: Pz-106-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1066726 ft. Elevation Ground Level 461.0 ft. NGVD 
Easting: S15400ft. Top of PVC Casing 462. 70 ft. NGVD 

Drilling Summary: 

Total Depth 165.4 It. 
Borehole Diameter ,o 114 in. (o.o-z:i.o r1.) s 7/e in. (23.o-iss.4 11.) 

Casing Stickup Height 1. 75 ft. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing axe in. Square Steel, by 5 tt. long 

Well Design & Specifications 

Construction Time log: 

Task Date 
Drilling 
CME 75 
Schramm Rotary 4/4!95 

Geophys. Logging: 
Casing: 4/S/95 

Filler Placement: '-15195 

Cementing: 
Development 
Bentonite Grout '-15195 
Bentonite Seal .;;;..-

Start Finish 
Time Date Time 

ll:25 4./5195 10:0C 

11 :45 "15/95 12:'.: 

12:15 '-'"'' ,a, 

t3:05 '-15195 13:•~ 
1Eo' ~ 13:CS 

Basis: Geologic Log ~ Geophysical Log ___ 1----,--,----,---------------
Well Development Casing string(s): C = Casing S = Screen 

Depth 
+ 1.75 

155.30 -
165.10 -

155.30 
165.10 
165.43 

String(s) 
c, 
Sl 
C2 

Elevation 
462.70 - 305.65 

305.65 - 295.85 

295.85 - 295.52 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 152.2-165.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

149.7-152.2 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-114.7 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 114.7-149.7 ft. 

Concrete: 0.0-3.0 ft. ---------------
Comments: 

Stabilization Test Data: 
.. - --

Time pH - Spec. Cond. 

Recovery Data: 

I 
I 

,oo 
00 

I 
I 
I 

eo 

la 
70 

~ 
eo 
00 

~ •o 
~ ,o 

20 
,0 

0 
0 20 •o eo 

TIME (Minutes) 

Not to Scale Supervised by J. Miller Site LAJDLAW/OU2 RI-FS/MO 
Job Number ----9~4~3-~2-84~,------ File Name PZ106SS 
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LAIDLAW WAATE BYSTEIIB INC. 

SOIL BOREHOLE 
S!IE !IAIIE ANO LOCATION DRII.IJNG ilErHoo: 

,, 

6.25 inch r.n. Hollow SteM Auger 

--LAIDLAV/OU2 RI-fS/MO 
SPLIT SPOON• 2.0 inch O.D.11.5 inch I.D, <SP> 

VEST LAKE LANDflLL SHELBY TUBE, 3.0 inch 0.0./2 13/16 inch l.D. <SH> 
OPERABLE UNIT 2 WATER LEVE. 

'!IIIE 
DA1E 

NORTHINGi 106 7163.45 
CASING OEl'lH DAl\JM EASTING, 515254.52 El.£\/AllON 462.6 

tlftlU. RlG CMC 75 SURFACE CON0010HS 

ANGLE -90" 8EARIIIC 

SAMPI.£ H!ll11£R 

b ~ I I I ~- I 

I Ii I DESCIIIPTION OF MIITeRW. 

.... 3 0.9' ~" . co.o-a.o ft.) StiFF, Modero.te yeUowrsh --I:: 5 a:w brown CIOYR 5/4), SILTY CLAY, tro.ce oF -5 "" very fine So.nd, \JR, do.l"lp, CCL), crILL) SP -..._ 1 5 ~ -.... 0 -.... : 
E- 2 

-- - -2 ••• c2.0-4.0 f't.) Ftrn, yeHow1sh brown -.... 2 air ~ (lOYR S/4), SIL TY Cl.AY, little GrQ.vel, -- """ trace O.l'lOunt of tro.sh o:t bottoM. IJR, -' s• -= - 3 18 - dor,p, CCL>, CFILL> =- ® -- -- -- - -= -4 -
3 C4,0-6.0 F"t.) Very stlf'f', l"lE'dluM Ught -c: U' -a air gro.y (N5) to daf"'k Qf"'eenish grny -.... 11 5S'l'.l 

~'-

<5GY 4/1), SIL TY CLAY, SOME' (irQ.VE'{, s~. SP -'="" 5 
lO noist, (CL), CFILL) 

@ --- -
:: -

C456.6) 6.0 -
-:::::- 6 -• U' v ' CQ.0-1:1.0 ft.) Mixed eta.Mp wQ.Ste o.nd sil:ty -'- a .:.. 17 V Cllly --- 23 ks51C) V'II -- SP -- 7 5 ~ v - © -:: 
E: v,; --'- 17 v -'-- 8 V'II E~ "-- -
'- 7 iLi' (&0-JO,O f't.) Tro.sh -'- 2 a1f "v -.... "1 ,; -.... 4 u:1:n SP -:::- 9 I ~ "1 ® --
~ "1 '\l -'- 17 "1 -c.. -t::"° 10 "1 '\l -· '-- -3 0.0' 

" "1 
Cl0.0-12:.0 Ft.) Vo.Ste 'becoMes wet -'- 3 zF -.... 

' (0~) "1 'I: SP : .... 17 "1 :::- 11 ' @ -
v,; -

[:: -I,, "1 -- (450.6) 12.0 -:::::-- 12 -a 0.0' (12.0-14.0 f't.) No Recovery -.... 32 ff -'- -.... 15 11)1{) ,.. SP -
-::-13 9 "' 0 -"' : > - CJ -.... u -.... "' i::- a "' ~ '-- -6 0.0' '14.0-tS.O Ft.) No Recovery 

SP -I:: 12 ff !:il -
~ @ -- (01.) -

LOG 
IIOfllNG NO, 

PZ-107-SS 
5IET 

I OF 3 -START FlHftlH 
TIME '!IIIE 

13•00 16125 

DA1E DA1E 

3126195 3126195 

--

Fr"'OM 12.a-2a.a Ft~ 
no sa.nptes 
recovered, but 
drilling lndlco. tecf 
Mi><ed wo.ste Qnd 
silty cto.y la.yers 
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"'"""'"' LAJDLAW WASTE 8YSTEll8 INC. 
SOIL 

SITE NAME AHO LOCAIION DRI.IJNG IIEIIIOD: 
6,25 1nch 

--LAIDLA\J/OU2 Rt-,S/MO 
SPLIT SPOON• 2.0 

~EST LAKE LANDFILL SHELBY TUBE• 3.0 
OPERABLE UNlT 2 WAlER LEIIEI. -DA1E 

NORTHING• 1067163.45 
CASIKI DEPTH DAl!Jlil EAST!NO• 515254.52 ELf.vAllOII 462.6 

DRU. RIG CME 75 SURFACE CONOOlClNS 

ANCLE -90• -&IIIPLE HAIIM£R 

!f i! I I I SMIPLENUl&R 
AHO 

I OOlCRIPIION OF IIATERW. 

I-
.... .... (15.0-16,0 f't.> No Recovery 

t: 
:::-16 ~ 

(l&.0-18.0 tt.) No Recovery 5 ••• ,_ 
8 2-W ..... 13 """ ~ 

t::-17 6 
,_ 
-
=-1s i- <1a.o-20.o ft.> No Recovel"'y t: 5 .,. 
.... 7 air ,_ 35 tOZ; 

:::- 19 4l 

.... 
~ 

~ 

:::- 20 .... 
5 ·-~ cco.0-22.0 f'tJ No Re>covery .... 5 air ~ .... "' .... 5 '"' w 

> t::- 21 3 c:I 
u .... w - "' - c:I 

,::- 22 z -
5 o.o· CZZ,0-24.0 ft.) No Recovery 

t: 4 2.ir 

t::.. 23 
7 '""' 9 ,_ 

--.... 
:::- 24 - (24.0-26.0 Ft.J No Recovery 6 o.o• - 7 ro1 -- 7 w" 
.::- 25 [O 

-'-
--'::"" 26 5 a.,1• ~ (26.o-ce.o ftJ \.Jo.ste 

-- 5 2.0• 

= 9 Cl:!0%.l 

f::-27 12 

'-
'-
'-
728 (r;;u,0-32,0 ft,) .)tif • darl< 

~ 
greenish gray 

(SGY 4/1}, SILTY CLAY, NR, wet, (CL), 
~ <LOE.S:S) .... 
.-29 
t:: 
'-
'-

BOREHOLE 

I.D, Hollow Sten Auger 

inch O.D.11.5 inr;:h !.D. CSP) 

tnc:h C.D./2 13/16 rnch I.0. (SH> 

I 

I 
SP --® --- -: 

-
SP --
® -: --
'--- -: 

SP --
@ ------ ----SP -
@ -----1-- ----SP ..: 
@ ----
1-- --: 

SP -
@ -----

'--- ----SP 

@ -:. --
(434.6) 28.0 -------: --

LOG 
-NO. PZ-107-SS 

SHEET 

a OF 3 -START -TIE 1lUE 
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IIIJIIIJ/f 
LAJDLAW W.ABTe SYSTEMS INC. 

SOIL BOREHOLE LOG 
Sll'E IWAE Nfl l.OCA'IICN DRllJ.H) IIElHCO: -HO. 

G.25 ioch I.D. HoUow Stert Aug1;1r PZ-107-SS 

SHEET -- 3 OF 3 

LA1DLA\,//OU2 RI-F'S/MD 
SPLIT SPOON, 2.0 inch CI.D./1.5 inch I.D. CSP) -\rl[ST LAKE LANDf"lLL SHELBY TUBE• 3.0 Inch 0.0./2 13/16 ;nc::h I.D, <SH> START FHSH 

OPERABLE UNIT 2 WATEJI LEVEi. TIME 1111£ 

llllE 13•00 16•25 

DATE DATE ~TE 
NORTHING• 1067163.45 

CASINC DEPlH 3/26/95 3/26/95 ~- !:ASTING, 515254.52 ELEYATION 462.6 

DRU. RIG CME 75 SURl"M:E COH!llTlONS 
ANGl.E -90· -SOMPl.EtwAIER 

~ 3 I j j -- r 
I - I REMARKS 

!! DESalPna1 OF YATERW. 

I-
-

~ 
<28,0-32.0 f't,) Stif'f'. dlirk grE>enish gro. y -= <SGY 4/1), S[L TY CLAY, NR, wet, (CLJ, --- <LOE SS> -

:::- 31 --,- -- -- (430.6) 32.0 -
;::-- 32 End ot So;l Sorehole Log o. t 32.0 ft. --

r 
"' "' w 
J: 

;i - -- See PZ-107-SS Record of Dr<Hhole for = :::-33 rock desc:riptlcns below 55.0 tt. --
I- -- = :::...34 -,- -

~ 
B Q 
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"' - -
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t: --,_ -;::-- 38 --- -,- -- -,-.39 -
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::::... 41 
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-::- -43 --
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PROJECT: LAIOLAW/Al·FS 
PROJECT NO: 943,2848 
t.OCATION: BRIDGETON, MO 

L. ,. 

L. 54 

- ,. 

~ .. 

C. GO 

'- .. 

~ .. 

• 

OESCli!F'TION 

0.0-32.0ft. 
See Soil Borehole log 
PZ~107~$S 
32.0-54.0 ft. 
No samples collected 

40&.60 
54.0-59.0 ft. 54.00 
Fresh, medium bedded, pale 
yellowish brownJ1DYR 6/2), 
fine ~raintad, m ium strong, 
lfM STONE. (ST. LOUIS 
FORMATION) 

59.0.63.5~ 
~htly Weathered, medium 

ded, light olive gray 
(SY 5/2), medium ~rained, 
medium strong, A GILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 
60.0ft. 
Fossillferous 

63.5-02,3 ft. 
Frash, medium to lhinJy 
bedded, pale yellowish brown 
(10YR $/2), m-c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

D£PTI-l SCAl.E; 1;2 

§ 
" 'i: 
~ • ~ 

-::: -::: -c --:::: 

I 
:::::: 

~ 
=----
=·-=~ 
-~ -'"'-= 

~ 
--'-

§ 

I g 

I .....~ 
~c:: 
~~· 

~ 
'-:,: 
1-::,:: 
p: 

ORIWNG CONTRACTOft LAYNE-WESTERN 
OAILtEA; 0. MAHURIN 

RECORD OF DRILLHOLE PZ·107·SS 
BORING ME11400: NX C<ne a. Wimtr 
OAtU!NG DATE: S/21195 • 5122195 
OAll.L FIIG: CME 75 

J~ ... '~"""' , ........ ...... 0-<:u-nd -........ U·- SM.-8moa!h .... ..,. ST-
.. _ 

F,flola!IQli 1-JrrogUw Vfl.V. Rllugt1 

> m~ 
ELEV d ~1 ~8 ,w. z 

z RCO u~ 
DEPTH ~ 8il! ~lli a5§~ g 

<F11 • 
N!"G~~ OOOQ g g ...... N 

"'8.BO 
54,00 

! "~ • 

DATUM: MSL 
COOROtNATES N: 10071133.45 
AZIMUTH: O 

,..,,'°"" 
Cl,,Oay Intl 
CH-0-iomo H--QRF.Qra,;el F'ihd 

tmNU TA 

TYPE ANO 
SURFACE 

DESCRIPTION 

J,PL.SM.CL I 
I 

i 
I 

I J,PL.SM 

""'·"" I 
59.00 

J.PLR 

8,PL.SM 

• J,PLSM,CL 
a OB% 

J,PLR 

B,PLSM 

I 
LOGGED: O.ALLOWAY 

Sheet 1 of 4 

COUAA Et.EV: 482.fl 
E: 515254.52 

INCUNAilON: -90 

NOW 
WATEA LEIIEI..S 

INSTRUMENTATION 

5/18/95 • 5/19/95 
A 9 7/8 in. borehole (air 
rotary) was advanced 
through 10 1 /4 in. 10 
hollow Siem augeNi from 
30.0-55.0 ft, and 6 In. 
steel was .sealed In 
borehole from surface to 
55.0 ft. with neat 

-

cement Bedrock was 
encountered at 51.0 ft · 
BGS during drilling 

5121/95 @ 15:30 
Began coring 

. 

-

5121/95 @ 15:50 
End of Run 1 

. 

. 

. 

CHECKED; a TILTON Golder Associates 
DATE: Sr.?0/!ffl 



PROJECT: lA!OLAWIRl·FS 
PROJecT NO: 943-2648 
I.OCATION: BRIDGETON. MO 

K"NPE 

DESCRIPTION 

84 
63.5-82.3 ft 
Fresh, medium to thinly 
bedded, paje yellowlah brown 
(10YR 612), m..c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

64.3~ 
ArgiUaceous layers common, 

00 stylolfles common 

.. 

70 

72 72.1--72.6 ~ 
Argillaceous layet 

76 

78 

76.7·77.2~ 
Argillaceou1t layer 

78.4-79.9~ 
Arglllat::BOus layer 

DEPTH SCALE; 1:2 

"' a 
~ 

~ 
~ 

if 
"' 

OAIWNG CONTRA.CTOA: LAYNE·WESTEAN 
OAIIJ..EFI; O. MAHURIN 

RECORD OF DRILLHOLE PZ-107-55 
SORING METHOD: NX Care & vmrer OATIJM: MSL 
DRILLING CATE: 5/21/95 • 5122195 COQAO!NATES N: 
ORILLRlG: CME'T5 AZlMUlH: 0 

...... Pl.·Pllr\ar p.pQbhod F-.F~ 

I ~, .. C·CUvi,d ............. CL-0q"1fi{ 
5-Show u-u~ SM-$.mooltl CH"°""' 

I .. .....,, ST,~ ~- H·Htlilikl 
, __ 

Mrr~ VR.Y. Acug1 QRF·Br.iw! Fkd ~ 
~ 0 NU!TYOATA 

0 '.s~ ~ ~ ELEV z w~ ill! ~8 ROD TYflEAND 
D"'™ 

z ~ffi 1;8~ g •§. ~£ " Ow SURFACE 
(fTl • • If 0.. Cl OESCAIPTION ~ ~~ ~ oooa • c 

"l'P'l'N ~·,011;1,... " . •• 

B,PL.SM 

8,PL.SM,CL 

J,PL,SM 

J,PL.SM,CL 

J,PL,SM,CL 

• J,PLH 

4 1,t0 

B,PL.SM,CL (5) 

B,PLSM.CL 

J,l,R 

B,Pl.SM,CL 

J,PL.SM (2) 

J,PL.SM 

Sheet • "' • 
COt.1.AA: Et.EV: ..... 

1067183,45 E: StS254.52 

:i: 
\;; 
z w 
!!: 
~ 

!NCUNATION: "" 
0 
< i 00 9 ... 

1,j ;:; z 
~ c ;:; 

a: Cl:ggg! ... ..... .,_ 
Attll.!2 

z 
Q 

;: 
z 

"' a: 
0 ... 
... 

NOll!S 
WA.TEA LEVEl.S 

INSTAUME:NTATION 

5/21/95 @16:15 
End of Run 2 

5/21195@ 17:40 
End of Run3 

LOGGED: 0. AllOWAY 
CHECKED: B. TIL fON 
CA TIE: 6/20f95 

Golder Associates 

j 
J 



PROJECT: LAIOLAWIAl·FS 
PROJECT NO: 1142848 
ux;ATION: BRIOOETON, MO 

ROCK 

.,, 

,ffi" 
~( 
w 

OESCR!PTION 

0 

BO 63.5-82.3 ft. 
Fresh, medium to thinly 
bedded, pale yellowish brown 
(10YR 6/2), m-c grained, 
medium strong LIMESTONE, 
(ST. LOUIS FORMATION) 

.. 
62.3-84.Sft. 
Slightly weattiered. medium 
bedded, llght olive gray 
(5Y 512), medium Rialned, 
medium Wo,, A GILLACEOUS 
LIMESTONE. ST. LOUIS 
FORMATION) 

B4 

84.6-88.5 h. 
Frosh, medium bedded, pale 
~ellawish brown JtOYR 6/2). 
ne ~rained, me ium strong, 

UM STONE, (ST, LOUIS 
FORMATION) 
Thinly laminated Clay layern .. abundant 

'' 
88.5-94.1 ft. 
Fresh, meditim bedded, Ught 
olive gray (5Y 5{2), fine 
grained, medium stn:ini, 
ARGILLACE:OUS LIME TONE, 
(ST. LOUIS FORMATION) 
Stylolltes abundant 

90 

94 94. 1-97.2 tt 

"' 

Fresh, thinly becfded, pale 
yeltowish brown {10'1i 612), 
fine grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant thinly laminated Clay 
!ayers 

OEPlH SCALE: 1 :2 
CAILIJNG CONTRACTOR: 1.AYNE·WESTEAN 
CAILLER: 0. MAHURIN 

g 
~ 

~ 
~ 
" " 

RECORD OF DRILLHOLE PZ-107-SS Sheet ' " 4 
SOFIING METHOD: NX Coro & water DATUM: MSL C<lU.AA EU!'/: ...... 
ORIUJNG DATE: 5121/95 • 5mi95 COORDINATES N: lOB71B3 • .45 E: 5152?W.52 
ORILLR!G: CME7S 

J.J~ , .... ....... -F,FOil!Son 

a EtEV z 
OEl'1ll § 

lF1l "' 

4 

373.60 
8".00 

'""""' P·Pdilhtd 
c-e...v,, ·--U·Urv.wlhg Sr.1,&nooo'l 
ST,Brlpptd ·--J.1rttgLJ.w VR-V, AOl.q, 

> - 0 
" ~e ~§ c~ ROO Bw ~ffi ia~ g 
"' g::g ~,. 0 

$! g !11 .. ..,,. ..... 

100 
~ 

LOGGl=O: 0. NJ..OWA.Y 
CI-IECKEO: a. TILTON 
DATE: 6120/95 

AZIMUTH: 0 INCLINATION: ·90 

F .. FttOJ.ld. 
~ z Cl.a., ... z z 0 0 

CH•Chlllrtl• ffi/;j 
,. 

9 ,= 
H·H•~ ffi 1,'j £ i GRF-(;rz..'$1 Fil,iii;i ;:~ 0 

~ ~ 
NOTES 

" ;!; ~- ~ "' WATER LEVELS UITYOATA ,. ;!; 0 INSTRUMENTATION 

:ii TYPE ANO g! SU-RF.ACE • 00 a:. c,nc ,. ... .. OESCAIPTlON NO ·~-"'"' ""'"' 

J,P~SM (3) 

J.P~SM (2) 

J,PLSM,CL (2) 

J,C,SM 

5121/95 @ 18:40 
End of Run 4 
Quit drilling for 
tho.day 
5/22195 @ 7:30 
Began drilling 

B.P~SM,CL (3) 

Golder Associates 



RECORD OF DRILLHOLE PZ·107·SS -4 " 4 
PROJECT; LAIDLAW/Rl.f'S BORING. MEt"HOO; NX Core & \'nlW DATUM: MSL COUAA El.eV; ..... 
PROJECT NO: 943·2648 OFIIWNG DATE: S/21195-~ COORDINATES N: 1087163.45 e: !it5254.~ 
t.OC\TION: BfilOGEiON, MO DRlLLRIG: CME75 AZIMUTH.: 0 INCLINATION: ·90 

J.Joiit '""""' - F•F.cm,;;, 

"' ~ 'w ,~ ... C·""""' ........... CL.a.,""' z " 0 

' ,. ..... u.u...,..,. ·- CH,,,_ 

I~ 
>- i:'i ! "' <!) 

~ 9 B-Badding ST- A-- ........... z ~ 

.:ffi F,Folalkln """"" \IR.V. ROlql GRF~Filltll w ~ 

~ 
NOTES 

~ ~e "' 3, 
~ -ms >- ;;; WATER LEVELS DESCRIPTION > NUITYOATA 

~ "' "-"' ~ d ~~ ij 3, 0 INSTRUMENrA'ilCN !'l El.EV z .:1~ g 
>--- z 88 ROD 5· TYPE»IO 

~§If ii a: g~gg! "' 01:PTH , 
~ ffi SUFW.4CE 

(f1J ~ ~ 0£SCRIPTION ffi :=~i ...... &! ... <'I "".., IP .. e:u::•cc .,...:,o~~ 0 0 !l2~£ ! IDIO'l'N . . <I):!' cci:c 4': 

L 96 
94.1 ·97.2 fl 1-!;:· . 
Fresh, thinly bedded, ~e ~~ ~eUow!sh brown (10Y 6/2), B,Pl..SM 
ne ~ralned, medium strong, ~;:: LIM STONE,(ST. LOUIS 

FORMATION) ~ ;::, 
Abundant thinly laminat&cl Clay 

i , .. layers 5 
' 97.2-100.7 ft. .... Slightly weathered, medium . bedded, lighl olive gray {5Y 

5/2), fine to medium ?Jralned, 1-~ medium $lrong, ARG LLACEOUS I- 5122/95 @ 8:10 LIMESTONE, (ST. LOUIS ~ End of Run 5 
FOAMATIO:i 363.00 
Calcite filled ealed 

~~. 99.00 
fra<=tures common 

e-§ 

"'"" '=. . 

I ' J,Pl..l\CL 
100.7·104.0 ~ 
Fresh, thinly bedded~e 
r.•llowish b<own (10 6/2), ::::: 
·rn iralned, medium strong, ::S" , .. LIM STONE, (ST. LOUIS 6 1 J,PLR 
FORMATION) == ' 

c \02 Abundant thinly laminated clay ;: . layer.. '.!:: 

i ::::: 
tt 

' J.Pl..R 

5: ' J,PLA 0/22195 @ 8:30 

355.6.0 
b: 

,'358,60 I Finished coring 
" \04 End of Record of Borehole 104.00 104.00 

at 104.0 ft 

~ \00 . 

1-. 108 . 

I.. 110 . 

I- 112 . 

OE?TH SCALE: 1 :2 LOGG'EO: D. AJ.J.ONAY 
ORJWNG CONTRACTOR: LAYNE·WESTEFIN CHECKED: B. TILTON Golder Associates 
DAii.LEA: 0. MAHURIN DATE: 6/20/95 



I 
-

•O 
~ ! ~ .. ... .. 

,' ... •• 
• ~ 

; 
' -15 \ I 
' 

·: .. . 
,. I \ .. 
I~ 

~ ~30 '. •. 
.. I• 

c· •. 

~Cl 
I: ..JW . 

•' a.>-.. :::i;frl 
e-45 · <ii:;J 

( oO zU 

' r, 
~ 

,~ 

~75 

~90 ~ ~· ., 

-... - ... ... - .. ... - ::: 
.. . - ... ... - . .. 

- ... 
... ... 

105 

~,20 

Not to Scale 

- -
Well No. Pz-107-ss 

Boring No X-Ref· PZ 107 SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067163ft Elevation Ground Level 462.6 ft. NGVD 
Easting: 515255 It. Top of PVC Casing 464.66 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 103.0 tt. Task Date Time Date Time -- --
Borehole Diameter 14 H41n. {0.0-42.0 ft,) 5 7/S ln. ~.0-10::i.o IL) Drilling -- -- -- --Casing Stickup Height 2.03 ft. CME 75 (augers) 3/28195 13:00 ~/2.8195 16:25 -- -- -- --
Driller Layne-Western CME 75 (core) 5121/95 15!30 5/22/95 a:30 -- -- -- --St. Louis, MO Schramm Rotary S/22/95 11:00 5(22195 11:30 -- -- --

Geophys.Logglng: -- -- -- --Rig CME 75, Schramm Portadrlli T660H Casing: -- -- -- --Blt(s) 6 1/4 in. ID Hollow Stem Auger Bit, 2~ PVC 5/2:2/95 1 t:3(1 S/22195 H:35 -- -- -- --NX Core, 5 7/8 in. Button Bit for Reaming 6" Steel 5{18195 9;00 5(18195 14:00 -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --
Air and Mud Rotary Filter Placement: S/22/95 11:40 5122195 tl:55 -- --Protective Casing axe in. Square Steel, by5 ft. long Cementing: -- -- -- --Development -- -- -- --Bentonite Grout sm,,s 12:10 51'2195 12:45 

Well Design & Specifications 8entonite Seal 11ii:iios 11:SS ~ 1Eo -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing strlng(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.03 - 92.60 C1 464.66 - 370.03 --- ---92.60 - 102.40 $1 370.03 - 3130.23 

102.40 - 102.73 C2 360.23 - 359.90 --- ---
+ 1.00 - SS.DD C3 463.60 - 407.83 

- - Stabilization Test Data: --- ---- ---- --- TI me pH Spec. Cond. Temp ('C) 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rlngs 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3-see comments) 
Screen: S1 2 In. ctia. Schedule 80 PVC, 0.01 a in. 

machine cut slot, flush threaded with 
i'.l-rings 

Sand Pack: 16-35 mesh Silica Sand, 90.4-103.0 It. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand. ,ca 

89.0-90.4 ft. 
90 

80 
70 Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

I eo 
3.0-78.0 ft. 50 

40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) N 
30 

Slurry, 78.0-69.0 ft. 
20 
,a 

Concrete: 0.0-3.0 ft. • 0 a 20 •o 00 60 ,00 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 ID I 6 5/8 in. OD Steel Casing 

Supervised by B. Tllton Site LAIDLAWIOU2 RI-FSIMO 
Job Number 943-2848 File Name PZ107SS 

I 

I 
I 































1111.111 
LAIDLAW WASTE SYSTEMS IHC. 

LAIDLA'W/OU2 Rt-f"S/MO 
\IE:ST LA}(E LANDFILL 

OPERABLE UNlT 2 

NORTHING; 1068011,70 

SOIL BOREHOLE 

6.i?S inch I.D. Hotlow SteM A1.1ger 

LOG 
IIORINGNO, 
PZ-109-SS 

SHEEI' 

SAMPIJHG IIE1llOC: l OF 2 

SPLIT SPOQN1 2.0 lnc::h 0.0./1.5 inch I.D. (SPl ~ 

SHELBY TUBE• 3,0 Inch O.D./2 13/16 inch 1.D. CSH> SfART FNSH 

DATE DATE DATE 

OAlUII EASTING• 516144.36 a.£VATION 456.S 
l-'.CASIHG=-.,,Dlil'=T-H-+---11---1---+----I 417/95 4/7/95 

OfUU.. RIG CME 75 - TRUCK MOUNT 

ANGLE -so· et:AAIIIG NA 

SAMPl£ HAMMER 140 lbs. 

= --- 1 -----2 ... ---=- 3 --
=- 4 ---:::...s 
= ... ... 
-6 -c--=- 7 ... -... 
;::_ B --... -::- 9 
--=-10 --... ... 
;::- 11 ... ... 
::::._ 12 ---
=-13 -

l 2,0' 
1 e.W 
l IOO!i 

2 

50/4 0.4' 
EiI' 
<a<C 

S0/3 0.2· 
2.G' 

5 
6 
a 
8 

5 
7 
8 
11 

4 
5 
6 
s 

' 3 
5 
7 

4 
8 
39 
50/2 

mr.n 

1.a· 
[a' 

'"'" 

1.6' 
rr, 

(BO:O 

2.0' 
a1F , .. , 

1.9' 
w 
,90:u 

. ~ . . -• • • • . 
• • • . : ·~ 

• • • • • • • • • • • • 

,--
IH 

IH 
-

--· 

---DESallPIIOH OF lllilliRW. 

co.0-2.0 f't.> Very loose, light olive gray 
CSY 6/t), SILT, troce cf' f;ne to coarse 
Gro.vel, trace very fone So.nd, NR, MOISt, 
(Ml), tf"ILL> 

(2,0-6.0 F't.) Very d1;mse, light olive 
gro.y <SY 6/D, f'-c GRAVEL, little 
F'1nes. SR. daMp, <UP), CFILL) 

<6.0-12".0 Ft.) Stiff, do.rk yellowish 
brown ClOYR 4/2), M-ottled CLAYEY SILT, 
NR, dQMP, CCL-HLl, CL0£:SS) 

c12.0~16.0 Ft.) F'irM, r1ottled Modero.te 
yettow;sh brown (JOYR 5/4) to light otive 
groy C5Y 6/l), CLAYEY SILT, NR, daMp, 
<CL-MLl. CLDF.:SS) 

@ 14.5 Ft., ll"ttle F.ne Gravel 

--
SP --
CD ----(454.8} 2.0 ----
SP --
® ---= ---
SP --
0 ----

(450.8) ,.o ---
SP = -
© --------
SP --
® ------ ---
SP --
© ------ ---
SP --
0 ------ -
SP --® --

~ 
0 
<.) 

c., 
z 
3 
iE 
Cl 

"' " "' c:,i ~ 
M d> ;r. 0 

N .. 



1111111 
L£1DLAW WASTE SYBTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAii£ AND LOCA1lOII 

llRllalC -
BORING NO, 

. 6,25 .nch l.D. Hollow SteM Auger PZ-109-SS 

SliEEI' -- 2 Of' 2 

LAIDLAIUOU2 RH'S/MO 
SPLIT SPOON, 2.0 inch O.D.Jt.5 rnch t.D. <SP) llfllWIIG 

\./EST LAKE LANDF'lLL SHELBY TUBE• 3.0 inch D,D./2 !3/16 Inch I.D. CSH) STARI' -OPERABLE UNIT 2 WA1ER l.f.VEL Tl.I£ 11IIE 

llME 7i48 8:48 

!Jl,1£ 111,1£ 111,1£ 
NORTfiJNG: 1068011.70 

CASING DEl'IH 4/7/95 4/7/95 
!11,TUM EASTING• 516144,36 !UVA1lllll 456.S 

DR1U. RIG CME; 75 - TRUCK MOUNT SURFN::E OON001<lNS 
ANG!.£ -90· B£fmN$ NA 
lll'J,IPI.£ Holl,IM£R 140 lbs. 

a 3 I I i SN,iPLE NUll!ER ! 

i 
_,,,_._ 

I -!i!i 
t:: (12,0-16.0 FtJ firM, Mottled Modern te SP -

yellowish brown (lOYR S/4) to light olive -'- ® : '- gro.y t5Y 6/D, CLAYEY SILT. NR, do.Mp, 
Top of we~the~ed :::-16 CCL-ML>. <LOF.:SSl (440.8) 16.0 . = -

End of So;l Borehote Log a. t 16.0 ft. - bedrock enco~ntereo 
I... - e 1s.1 tt. ~ : '- See PZ-109-SS Re-cord of Drillhote for :::-t7 -rock descriptions -,_ -I... -::... ,a --: ..: -,_ -.... -t:-19 -
'- : 
I... -I... -:::-20 --
~ -'- : '-
:::-21 --I... -.... -.... -t::- 22 --'- -I... -I... -:::-23 --
I:: --~ -i::-24 --I... -'- -'- -:::-2s --.... -~ -~ -t:- 26 --'-- -L.. -L.. -t:-27 --.... -I... -I... -'-28 ----
,=__ 29 --I... -I... -'- -I... -

~ 
0 
C) 

c., 
z 
3 
ii: 
0 

B 
~ 
c 
u 
..; 

ii; 
c:, 
fJ.J 
t!) 
t!) 

g 

"' ~ 
"' n, 

' 
~ 

"' 

d z 
a:, 
0 ..,. 

~ 

" "' 
:i 

ii; 
0 
;., 
:c 
(,) 

r. 

" ~ 
°' ,, 

fJ.J 

~ 

"' "' "' 0 

N 
"-

w 
::!! 
i 
fJ.J 
..J c.: 



PAOJ£CT: LAIDLAW/AI-FS 
PROJECTNO; (1.43.2848 
t.OCATION; BRIOOITTON, Mo 

L.. 2 

- . 

L. B 

._ 10 

L 12 

L. 14 

"" 
DESCRIPTION 

0.0-15,7~ 
Seo Soil Borehole log 
PZ-109-SS 

1"1-5-.r-2-0.-,~~~~~~~~, 
Moderately weathered, lhlckly 
bedded, light olive gray 
(5Y S/1). f·m grained. 
medium strong, 

RECORD OF DRILLHOLE 
90A!NG METHOD: NX care&. water 
DRIWNG OATE; 4/7/9$,4/8J95 
DAILL A!G; CME 75 

PZ·109·SS 
DATUM: MSL 
COOROINATESN: t068011,70 
A21'MtJTH: 0 

Shw1of& 

COLLAR Et.EV: 458.S 
E: 516144,36 

INC:UNATlON: -so 

NOTES 
WATER LEVELS 

INSmUMENTATION 

. / 15 

LIMESTONE, (ST. LOUIS 
FORMATION) 
Fossiliferous, pyrite and 441, ,1':i;::l"'';,.ii:'.i.}grt,f'lfllITT]lriltl~-f-----1-
calclle c,y,,hll• common, 

15
-
70 

.....,_ 1 •:• rff I I I Ii I J styloUlic, 4:b_undant clay 
417195 @9:47 
Begin corfng Run 1 

filled intact 1r lnts 

OEPTii SCALE: 1 :2 
OAILL!NG CONTRACTOR: LAYNE-WESTERN 
OAtU..ER: D, MAHURIN 

LOGGED: S. COSIO 
CHECKED: A. BOOTH 
CATE: 515195 

Golder Associates 

-

. 

-

. 

. 

. 

' 

' 
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PROJECT: lA!OlAW/Rl.fS 
PRJJECT NO: g4,3.2e4a 
LOCAllON: 8AIOGEl'ON, MO 

T\'PE 

OESCAIPT!ON 

16 15.7-20.7 ft 
Moderately weathered, thickly 
bedded, light olive gray 
(SY 6/1), f-m grained, 
medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Fossmferous, PYrile and 
cak:ite crystals common, 
stvfolltfc, abundant clay 

1a filtedintactjoints 

19.8-20.D~ 
20 Layer of brown chart 

20.7-31.5 fl 
Fresh, thioktv bedded, light 
oflve gray (SY 6/1), f-m 
grained, medium strong, 
LIMESTONE, (ST. LOU<S 
FORMATION) 

22 
Fossiliferous. stylolltic, 
pyrite and ealclte cryalals 
common, abundant argillaceous 
partfn95 

24 

28 

25.0-25.5 ft. 
Blodastlc Limestone 
25.5-27.2 ~ 
M'lcrocryst.alline Limestone 

29.9-31.3 ft. 
30 Dark greenish gray (5GY 4/1), 

intracla.stic Umestone 
31.3-a1.4~ 
Layer of dark greenish yellow 
clay 

31.5-32,5 ft. 
Fresh, thinly bedded, 
greenish black (5G 211), 
line grained, medium 
strong, DOLOMITE, 

32 (ST. LOUIS FORMATION) 
Latge (3 mm.) oatcila veins 

01:PTH SCALE; 1:2 

§ 
~ 
~ 
~ a: 

" 

ORIWNG CONTRACTOR: LAYNE:·WESTERN 
OFl!u.E:A: 0, MAHURIN 

RECORD OF DRILLHOLE PZ·109-SS 
BORING METHOD: NX Core&. WOW DATuM: M5l 
OAILLlNG DATE: 4/7/95-4/al95 
ORILL RIG CME 75 

J.JOl'll f'L•PIIINK' 
F•Fil!Jl c,,,,_ 
S-Sh= u-u,,.,,,.,. 
a.tf<IC!din!I ST·SI~ 
F,Fola!lon 1.lrr#OWJt 

> 
Q < 

ELEV l'~ z RCD 
DEPTH 'l 8hl 

(Fl) • • 

P·PQtwtd ............ ......... ~ .. _ 
Vfl.V. Rat.vi 

Fe-FDOlddl, 
Cl..O.,!rdlll 
CH"'-
H-H•altd 

COORDINATES N: 1068011.70 
AZIMUTH·. 0 

" z iE 0 g " 
GRF·Gr.avet~ 

,~ 
~z i!i ~ 

OJSCONTI ITV TA i- ~ l! ~ 
jiw TVPEAND 

g -~". Q :! • SURFACE 

g g DESCRIPTION 

J,Pt.SM (2) 

J,l,R (2) 

J,(R (2) 

• J,PL,SM 

• J,l,R (2) 

• J,U,R 

J,Pl.R (2) 

J,PI..R 

• J,l,A 

J,l,R 

J,J,CL 
J,U,SM (2) 

J,l,R 

J,l,A(3) 

J,Pl.A (3) 

J,l,CL (2) 

J,l,CL (2) 

• J,f,R 

J,l,CL(2) 

J,l,CL(3) 

J,l,R 

• J,l,CL 

J,l,CL(2) 

• J,l,CL 

~ 

ll, 
1:i 
0 
l! 

Sheet 2 ct 9 

COUMEt.EV: 456.a 
E: 518144.36 

INCUNAiTON: ·90 

" I! 
NOTES 

WATER l.eVEl..S 
INSTRUMENTATION 

4ll/95@ 10:47 
Begin coring Run 2 

LOGGS): S. COSIO 
CH£CXEO: R. BOOni 
OATE; 5Jfu9~ 

Golder Associates 



RECORD OF ORILLHOLE PZ·109·SS ..... 3 cf • 
PROJECT: LAIDLAWIAl·FS BORING METHOD: NX Co11t & watot DATUM: SSL COLI.AA ELeV: ..... 
PROJECT NO: -- Of:l!WNG DATE: 4/7/95-4/B/9?.I COOA.OtN.1.7!<:S N: 1068011.70 E: 1118144,3& 
LOCA.rlON: BRIDGETON, MO DAtLLfllG: CME?5 AZIMUTH·. ' INCLINATION: .90 

TYE 

'""" Pl.·Plllnar , .......... F•FIIOxldt .. z 
w F·Faut (;.""""" ............ "'--""' ; ~ 0 0 
• .. - U•litu.Ulrlg ··- """"""" 1.§tj .. 

~ 
i§ ! ~ 

~~ 0 ~·- ST-sttpped """""" ff.HtilMtd m • • F·FOi#ban ··- \IA.Y, Flaug\ -- =~ ~ 1,1 NOTES 

~ ;- s ~ ~ ii: WATER LEVELS "' DESCAtFTlON > OISCOffTJNU!TY A ~ 0 \', g • ~~ ~ 0 INSmUMENTATION • r! El.EV ~~ limm ~ 0 ,oo TYPE AND 
Cl DEPTH z 8,i s8~ 8 gg! ffi 

~ ~ffi SURFACE: Os: 
\fll • OESCRIPTION .. ... 

QQQO ~~. g g ~£ ... <IIID"l'N t\1 .. 0:,111 .. ... 
32 

J,l,R 

32.5-34.9 ft. J.P~CL Fresh, thic~ bedded, llght 
olive gray (5 6/1), fine J,l,Cl 
[rained, medium strovrs • "' IMESTONE. (ST. LO % 

FORMATION) 
; r Little argillaceous partings, 

34 pyrite crystals present I 
422.JO 
34.SO 417/95@ 12:55 

Begin coring Run 3 
34.9-40.Sft. 
Slightly wealhered, thickly 
bedded, grayish orange 
f1DYR 7/4) to ffghtolive gray 
5Y 6/1). f~m mned, 

•• strong, ARGI CEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Vugs up to 2 mm., calcite 
crystals and vefns up to 3 mm. 
present, little pyrite crystals 

35.0-3B.7ft. 
Very porOt.1$ malerla1 J,1.R 

:!II 

J,l,Cl 

39,0-:39.2 ft. 
Layer of brown chert 

3 ll9"' • J,l,R 

., 
40.5-45.6 ft J,1,CL 

Fresh, thick!~ bedded, light 

I 
olive gray (S 6/1), fine 
grained, medium stron~, 
LIMESTONE, (ST. LOU S 
FORMATION) 
Fos,i!!ferous, chert nodules 

"' common. abundant argillaceaus : I partings, calcite veins up to 
8 mm.;Jlrite crystals ··- j 

J,l,R I 

412.30 

""·" 4{1/95@13:50 
Begin caring Run 4 

45.6-58.2 It. I J,I.CL 

Fresh, thic~ bedded, light 
46 of/Ve gray (5 $11), fine 

grained to microcrystalline, ' "~ I medium strong to strong, J,(CL LIMESTONE, (ST. LOUIS 

I FORMATION) 
Styfolitic, abundant calcile I 
crystals and veins up to I 
2 mm., little pyrtte crystals • J,l,R(2) I 

I 
48 I 
OEPTH SCALE: 1 :2 LOGGED: S.COSJO 

Golder Associates ORIUJNG CONTRACTOR. LAYNC·WESTEAN CHECKED: R. BOOTH 
DRILLER: O. MAHURIN DA TE: 5/5J95 



PROJECT: \.AIDt..AWIRl·fS 
PROJECT NO: !M3<2648 
LOCATION: BFIIOGETON, MO 

... 

TY 

DESCRIPTION 

48.S.51.S~ 
Abundant argll/aceous partings 
and clay filled Intact open 
joints 
46.9-53.8 fl 
Highly brecciated Limestone, 
cemented with a greenish gray 

00 
clayey material 

52 52.0-53.3 ft. 
lntranlastic limestone 

54 53.8-54.2 ft 
Greenish black (5G 2/1}, 
fine grained Dolomlte 

54.9-55.3 ft.. 
lntraclastic Limestone 

55.5-58.2~ 
Fossmferous Limestone, 

56 abundant argiUaceous partings 

.. 
56.2·74.6 ~ 
Fresh, thickly bedded, fight 
olive gray {5YB/1), f·m 
grained, strong, 
ARGlllACEOUS UMESTONE. 
(ST, lOUIS FORMATION) 
Uttle rQssils, vugs up to 
8 mm., calcite wins w!lh pyrite 
common, some calcite crystals 

60 58.2-62.3 ft 
Limestone shows hlgh porosity 

.. 
DEPTH SCALE: 1 :2 

0 
9 
~ 
~ 
< 
~ 
0 

OAlLUNG CONTAACTOR'. LAYNE-WESTERN 
OR1LLEA: O. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS 
BORINGMETHOO: NXCMt&water DATUM: MSL 
ORIWNG DATE: 4/7f95.4119195 
DAILL RIG: CME 75 

""'"" F·flll.lt 

"""" ... ....,. 
F,Fola!IOn 

> 

11 • 
'""' ~! • 0'1'1" 

~ IFTl • 

4 99,;. 

402.30 

s "' ~ 

Pl·"""' 
"""""" ··-ST-, __ 

" ~g 
ROD u~ 

<ffi lf ~ 
~~*~ r,,,,..o.,!:? 

COORDINATES N: 1068011.70 
AZIMUTH: o 

,.,....., F•F.oi:io. ··- CL.-CtrfWA ........... -· - H·Helllod 
Vff.V. Rougl, Gflf'-Grmll Filed 

ISCO N llY TA 
<w 

'•! TYPE ANO 
58 :i! SURFACE 

OE;"SCFIIPTIO!i • • 
" c 

J,l,R 

• J,l,CL 

J,l,Cl 

J,Pl.SM 

• J,l,A 

J,l,CL {2) 

• J,l,R 

• J.l,R 

J,l,R 

J,l,R 

J,l,R 

0 z "' 0 
~x I; 

~ 
g 

'!!!'l m 
~ ~z l!c ~ ::;-• "' ~ 

! 
~ 
?; 

Sheet 4 of g 

COLLAR El.EV: 456.8 
E: tUS144.38 

INCUNA110N: ·90 

z 
0 

;! 
z 
iii 
0 
~ 

" ~ 

NOffil 
WATER l.EI/ElS 

INSTFIUMetrAnoN 

4/7/95@ 14:42 
Begin corfng Run S 

LOGGED: S. COSIO 
CHECKEC: A. BOOTH 
CATE: 515/95 

Golder Associates 

l 
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PROJECT': lAIOLAW/RI-FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, Mo 

64 

K 

CESCAIPllON 

65.0.69.4ft. 
Apparent low porosity 
Limestone, vugs <1 mm. 

65.7·66,7 ~ 

56 Stylonuc Limestone, becomes 
medium strong 

.. 

69.4·72.8 ft. 
~arent moderate porosity 

mestone. vugs 1·2 mm. 
70 

72 7Z.0-73.2ft. 
Large (25 mm,) calcite 
c,y:sta!s observed 

72.8-74.3 ft. 
Apparent high porosity 
Limestorte, vugs up to 8 mm. 

74 

74.6-75.7 ft 
Fresh, thlc~ bedded, fight 
olive gray {5 6/1), fine 
grained, stro~, LIMESTONE, 
1sr. LOUIS F AMATION) 
Ooiftic, little fossils, 
abundant calcite crystals, 

76 little chert 
75.7·77.Bft 
Fresh. lhic~ bedded, light 
oUve gray 6/1), fine 
irained, medium strong, 

AGILLACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 
Vugs up to 5 mm., abundant 
calcite :lstals, gfauconlte 
In defln plaaes, Limestone ,. has an apparent moderate to 
high porosity 
n.S·90.8ft 
Freeh, thic~ bedded, light 
olive gray ( 6/1), fine 
grained lo mtcrocrystaJline, 
medium stron8 to strong, 
LIMESTONE. ST. LOUIS 
FORMATION) 
Some fosslls, little <:hert, 

60 stylolites, large calcite 
crystals, sorne pyrite 

DEPTH SCALE: 1:2 

§ 
~ 
~ 
< 
ffi 

DAIWNG CONTRACTOR: LAYNE·WESTSAN 
CAILLER: O. MAHURIN 

RECORD OF ORILLHOLE PZ·109·SS 
BORING METHOO: NX Cote & Wlll:er OATUM: MSL 

COOFitJ!NATESN; 1068011<70 
AZIMUTH: 0 

OR!WNG DAl'E: 4ll/l:l~4/8195 
DRILi. RIG: CME 75 

JOom Pt.·Aww p.pobtM(f ..... """"' "' F,Fa:Jt c.c ...... - cw:i.,. ... z :,;; 
~ -~ U·Vncuatno SM,.,_ """""""' ~x I; r,l .......... 5T•Sttppt.d 

... _ 
H-H ...... ~~ z J 

F·Foliak!n M~ VR.V, AOIJltl ORF.Qravtl Flhd tl! " ~ ~2= g 
> UITYOATA .; 

0 " " il 
;: ~ ,,....., 

2 ~~ ~o ,w ~ 
2 FICO ti~ TYPE ANO '• OEPl'H 8/rl i;H is ~o" ~ < ffi SURFACE ~· I"' " " N~";.,~ oe.CRIPTIOU :ilf6ij:Ie g g 0 

5 
,oo 

392.30 " 64.50 

J,\R 

"' 
J,PL,SM 

• ... 
e J,!,A 

J,l,R 

• J,l,A 

J,l,CL 

• J,l,CL 

J,l,R 
JB2.30 ,~,. 

J,l,CL(2) 

J,l,R 

7 '" ... 

J,l,CL 

S.COSIO 

'[ 
1il 
" g 

Sheet S cf 9 

COLI.AR ELEV; 458.8 
&. 518144.38 

INCLINATION: ·00 

NOTES 
WATERUMEl.S 

INSTRUME:NTATION 

417/95 @ 15:30 
Begin corlng Run 6 

4/7195@ 16:21 
Begin coring Aun 7 

!.OGGEO: 
.ff= Golder Associates CHECKED; R. BOOTI-1 

DATE: !IJS/95 



PROJECT: LA!OLAWIRI-FS 
Pl=!OJECT NO; 943-2848; 
LOCATION: BAIOOSON, MO 

DESCRIPTION 

BO 80.0-82.4 It. 
Some intact joings filled with 
clayey material 

St. 1-82.6 fl 
lnterbedded layers or 
argillaceous Limestone 
{5 mm.} 

B3.0..a4.2ft. 
Argllla.ceous Limestone, 
large calcite crystals, 
vugs up to 1 mm., relative 
low porosity 

85.5·87.3 ft. 
Limestone with nomerous 

86 argillaceous partings and 
Intact loinls fiUed with 
clayey material 

•• 

B7,3-88.2ft. 
Argillaceous Limestone, 
bioturbated top 2 ln • 

68.2·69.0~ 
Umestone, stylol!l!c 
microcrystalline 

69.4·90.Bft. 
Medium bluish gray (SB 5/1}, 
fine grained, Atgillaceous 

ao Limestone 

90.8·93.3~ 
Fresh, thicldy bedded, light 
olive gi:av (SY 6/1), micro­
cry~talUne, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

s2 !ntetbedded wilh Argillaceous 
Limestone and bluish gray 
UmeSfone, stylolltes present. 
calcite veTn$ and pyrite 
crystals observed 

93.3-95.3 fl 
Fresh, thicklv bedded, light 
ollvo gray (5Y 6/1), fine 
grained, medrtJm ~trong, 94 AAG!LLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

"' 

Few layers (up to 20 mm.} of 
Oolom1tir; Urnestone, 
argillaceous partings present. 
pyrite and calcite commot1 

95.&.99.I! ft 
(see next page) 

DEPTH SC::AU!:: 1 :2 

§ 
~ 
i 
" 

OFilU.!NG CONTRACTOR: LA "!'NE-WESTERN 
OA!LlEA: D, MAHURIN 

RECORD OF DAILLHOLE PZ-109-SS Sber!t e of 9 

OOR1NG ME'fl10D: NX Cont & water DATUM: MSL COUAR El.EV: 4SB.S 
CRIWNG OAT!;: 4/7/9&-4/&195 COORO:NATES N: 1068011,70 e~ u1a144.ae 

INCLINATION: •90 OR1U. RIG; CME 1$ A2lMUTH: O 
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JW TYPE;ANO n.15~ 13 SUAFACi!: i5U "" 
OESCAJPTION • • . . 

J.l,CL 

• J.l,CL 

J.Pl,CL 

J.I.R 

J,l,R 

• J,1.R 

J,PL,CL 

J.I.R 

J.PL,SM 

J,l.R 

J,!,CL 

J,/,CL 

J,l,Cl 

J.PL.SM 

LOGGED: S. COSIO 
CHECKED: Fl SOOTH 
OATE: 515'95 
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NOTES 
WATER LEVELS 

tNSTRUMENtA110N 

4(7 /95 @ 15:05 
Stop coring 

4/8/95 @6:00 
Begin coring Run a 

4/8/95 @ 9:04 
Begin coring Run 9 

Golder Associates 



PROJecf; I..AIDlAW/Rl·FS 
P~JECT NO: 943-2848 
!.OCATI0."'1: BA!OGl;TON, MO 

OESCRlPTION 

86 95.3·99,8 ft. 
Fresh, thicktv bedded, light 
olive gray (5'v 6/1}, fine 
grained to microcrvstalline, 
strong UMESTONf:, (ST. LOUIS 
FORMATION) 
Styfolites not common, pyrite 
anc cak:ite veins <1 mm. 
observed, argillaceous 
~tng.s common, few open 

ae Joints filled with clayey 
material 

99.8-104.7 ft 
TOO Fresh, thickJv bedded, light 

olive gray (S'V 6/1}, fine 
grafnecl. medium sltong: 
ARGILLACEDUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vugs up to 2 mm. present, 
bJourbated in places, 

!02 

calcite cry.stafs common 

104,7·107.9 ft 
Fresh, thickly bedded, alive 
gray {SY 6/1), micro-
crysta!line, strong, LIMESTONE. 
(ST. LOUIS FORMATION) 
Pyrite and ca/cite vein5 
common, few large calcite 

106 crystals 

106.5-106.8 ft 
Layer of olive black (SY 2/1), 
clayey matarfat, folliatgd 
1os.9-101.ett 
Fossils common 

t07.9-111.0 ft 1ca Fresh. thlc~ly bedded, olive 
gray (5Y 6/1), fine grained, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Sty!o!ites present, wga up to 
1 mm., bloturbated in plaaes, 
caJclte crystals are common, 
more porous In bottom foot 

110 111.0.118.0ft. 
Fresh, thieklv bedded, light 
olive gray (5Y6/1), fine 
grained. medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitlc, llttla rosslls, 
abundant pyrite and calcite 
crystals, abundant 
argtuaceous partings, Intra· 

12 clasts common 

DEPTH SCALE: 1 :2 
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OflJLUNG CONTAACTOR: LAYNE•WESTEAN 
OFlflLEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-109-SS Sheet 7 Df 9 

COLLAR E1.£V: 456.e BORINGMETHOD: NXCato&wator 
OAILLING DATE: 4f7/95-4/f3/95 
ORI!.!. RIG: CME 15 J- PL•"""' ,.,. ....... 

F4 .... C.Cuwd ..... _.. ....... U·- .........,,, 
B-S~g ST·S!•P?•d -F·Fofaton J.trr~ VR-V. Rougt 

> 
~ 

w,-
ci ~o ELEV WW 

~~ jw.!!'.l z ~~ ROD DEMH • BM \! ffi aB~ g ii! <FT) ~ ff c. c @lif'i2 D D 

"""'"'"' .. " . 

DATUM: MSL 
COOAO!NATESN; t008011,70 
AllMUTli: o 

E: 1:116144.36 
INCLINATION; ·90 

F .. F.ani. 

" z CL,QaylnM ~ :c 0 0 
CH·Cliom ffi~ :., < ~ "' H-H•lllod z ~ 9 ! ;'.!. 
GRF·Gravtl F"'9!:I l,c "' ... 

~ 
z NOTES 

f "' g ~ UrTY TA :;; WATER t.EVEl.S 
0. ~ 0 INSTRUMENTATION ... 

TYP.EAND D 

SURFACE g! gg~ ... 
OESCAIPTION ··-&!2¢£ 1£ 

J,Pl.CL 

J.PLCL 

J,l,CL 

J,l,CL 

• J,U,CL 

LOGGED: s. COSiO 
CHECKED: R. aoorn 
QA TE: 5/5195 

J,C,R 

• J,PL,Cl 

J,l,CL 

4/8/95 @ 9;52 
Begin coring Run 10 

Golder Associates 



PROJECT: LAIDLAW/AI-FS 
PROJECT NO: e,43.~ 
LOCATION: BfllDGETON, MO 

112 

.,. 

,,. 

"' 

,20 

122 

OESCAIPTION 

111.0·118.0fl 
Fresh, thfckly bedded, !Ight 
QliYe gray {SY B/1}, fine 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolitlc, little fossils, 
abundant pyrite and calcite 
i;rystals, abUndant 
a,gillaceous partings. intra· 
clasts common 

115,$-115.6 ft 
l.aJer of grayish Tireen 
(1 G 4/6) Shala. ntra~ 
elastic 

116.S.117.1 ~ 
Slightly weathered Limestone 

118.0.123.i~ 
Fresh, thlckl~ bedded, light 
olive gray (5 511), fine 
irained, medfum stron~, 

RENACEOUS LIMES ONE, 
(ST. LOUIS FORMATION) 
Sanded with fine to medium 
grained Limestone, large 
crystals of calcite, few 
calcite veins and Uttle 
pyrite 

123.2·1:30.0 ~ 123.20 
Fresh, Uilckly bedded, light 
olive gray (SY 6/1), fine grained 
to microcrystalflne. strong 

,24 to medium strong, LIMESTONE. 
(SALEM FORMATION) 

126 

Stylo11tes observed, abundant 
fossUs, oolitic, chert 
nodules common, large calcite 
crystals, !!We pyrite 
crystals scattered, calcite 
veins present but not abundant 
125.4·125.5 ~ 
Bed of chert 

127.6-126.3 ~ 
!ntraclastic Umei;tone 

-za cemented with dark greenish 
gray {SGY 4/1) clayt.!y material 

OEPTH SCALE; 1 :2 
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ORlt.UNG CONTRACTOR: lAVNE·WESTERN 
OAlli.ER: O. MAHUlilN 

RECORD OF ORILLHOLE pz.1oa.ss Sheet 8 ct 9 

COUAA El.EV: 458.8 80AING METHOD: NX Core & watt,r 
DRILLING DATE: 4/7Jfl5.4/S/Q5 
OA!Ll RIG: cue 715 

'"""' PL,PfMar ............. 
F·F;i.ti C.""""1 .............. 
~Show U·Undtb.ting SM·&moth 
S.B•dcng ST..S~ """"""' 

,..,,..,_ 
ct..a.,y"' 
CH..cHcritll 
1-f.H•lllod 

DATUM: MSL 
COORDtNATESN: 1090011.10 
AZIMUTH: 0 
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t.OGGEO: S. COSIO 
CHECKED: R. BOOTH 
OATS; 51519!:i 

OlSCONTIN ITV TA 

iw TYPE ANO aM. SlJRi::ACE a • OESCRIPl'lON 
~ = 

J,l,CL 

• J),CL 

J,l,CL 
• J,l,CL 

J,l,R 
J,I.R 

J,!,A 

J,f'L.CL 

O J,l,Cl 

J,PL,SM 

J,l,R 

J,l,A 

J,l,R 

~ a " a '!i 

ogolll 
g ":! l'I !g°!! 

&!2:12 ;J 
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WATER LEVELS 
INSTRUMENTATION 

4/8/95@ 10:55 
Begin coring Aun 11 

123.21t. 
Top or SALEM FORMATION 
encountered 

4/8/95 @ 12:50 
Begin coring Run 12 

Golder Associates 



PROJECT: LAlO!..AW/Rt-FS 
PROJECT NO: SC3-2a48 
LOCATION: BRIOOETON, MO 

'"' 

TIP 

CESCAIPTION 

129.0-129.3~ 
lntracfastic Limestone and 
chert cemented with dark 
greenish gray (5Y 4/1) clayey 
material 

100 130.0-135.?ft 
Fresh, thickly bedded, light 
or1Ve gray (5Y 6/1), fine 
grained, medium strong, 
LIMESTONE, (SALEM 
FORMATlON) 
Chfut nodules and la)n!ftl up to 
15 mm. are abundant, abundant 
ealcile crystals, pyrite 
common, some very thin calcite 

1~ vein:i 

End of Flet;erd of Drillhole 
1!16 at135.7~ 

,,. 

140 
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, -144 

DEPTH SCALE: t :2 
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ORlt.i.NG CONrRACTOA; lAYNE«WeSTERN 
DRILLER: 0. MAHURIN 

RECORD OF ORILlHOLE 
SORING METHOD: NX Care & WD!or 

PZ-109-SS 
OATUM; MSl 

S~9ot s 
CCU.AR ELeJ: 4!:56.a 

OFUUJNGOATE: 4/7/95-4/B/95 COORDINATES N: 1068011,70 E: 511U44.3B 
INCLINATION: ·90 DAILL F!IG: CME 75 A2lMUTH; 0 

J.Joirt l"t.,f'la,ar 

" .. """"'" .. .._ U·~lhg ........... ST-
F·F'oia11Gn !-!IT~ 

> w 

ci 2 §8 ELEV WW 
2 5§ 2 RCC iffi OE?TH , uw 

'"' 
2 2 • '- 0 0000 . "' ....... ......... ~ .... 

P,Pobntd ... ,.,... -- CL,Claylnlil 
SM.smoalh """"""' """""' H·Hnlixf 
VR,V. ROlq'I GAF-Omv81 Fil.lid 

015 NUITY AT 

iwC/l 
~8~ ~ 
g g 

TYPE ANO 
SURFACE 

DESCRIPTION 

J,l,CL 

• J,Pl.,SM 

J,PL,SM 

J,Pl.,R 

J,Pl.,SM (2) 

J.I.R 

J,Pl.SM 

J,Pl.SM 
J,Pl.,R 

J,Pl.,SM 

13 
1
~ 

• J,Pl.SM 
J,l,Cl 

11 

! I f. 

I 

LOGGED: $. COSIO 
CHECKED: R. BOOTH 
OAi:t 515/ES 

J,l,R 
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NOTES 
WATER LEVELS 

INSTRUMENTATION 

Fragmented rock may be 
drill Induced 

4/6195 @ 15:ao 
Coring completed 

Golder Associates 
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Well No. Pz-109-ss 

Boring No. X-Ref: PZ-109-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068012 ft 

Easting: 516144 ft. 

Drilling Summary: 

135.7 It. 
Borehole Diameter 10 1/4 in. (0.0-15.0 !!.) 5 7/S in. (15.0-135.7 fl.) 

Casing Stickup Height 1. 73 tt. 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 7/8 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Scuare Steel, by 5 tt. long 

Well Design & Specifications 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

Task Date 
Drilling 
CME75 4rT/95 

Schramm Rotary 4/2SJ95 

Geophys.Logging: 
Casing: 4/25195 

Filter Placement: 4125105 

Cementing: 
Development 
Bentonite Grout 4125/05 

Bentonite Seal ~ 

456.8 tt. NGVO 
458.50 tt. NGVD 

Start Finish 
Time Date 11me 

7:48 4/8/95 15:30 

~"' 1,/25/95 , 1:4-0 

12:00 4/25/95 12: 10 

12:10 4l25J05 1~2<) 

·~ ... 4l25J05 13:15 

i"Eo ~ 1245 

Basis: Geologic Log ~ Geophysical Log ___ f..-------------------
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.73 - 125.70 
125. 70 - 135.50 
135.50 135.83 

C1 
S1 
C2 

458.50 

331.07 

321.27 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

- 331.07 

- 321.27 

- 320.94 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-rings 
Sand Pack: 16-35 mesh Silica Sand, 124.0-135.7 tt. 

Filter Pack: Less than 50 mesh Silica Sand, 

121.3-124.0 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-103.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 103.0-121.3 ft. 

Concrete: 0.0-3.0 tt. ---------------
Comments: 

Well Development 

Stabilization Test Data: 
. .. -

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

100 
00 

eo 

le 
70 

I 
60 
00 

•o 
H ,o 

20 
10 

0 
0 20 00 BO 100 

TIME (Minutes) 

Not to Scale Supemsed by D. Alloway 
Job Number ----9-4-3--2-8-48~-----

Sita LA!DLAW/OU2 RI-FS/MO 
File Name PZ109SS 





lllf/Tlilllilf 
LAltlLAW WA- 8V8TEIIS INC, 

SOIL BOREHOLE 
sm;: - NII) I.OOA1lON ORlllJNC IIEIHOD: 

6.25 Inch I,D, Hollow SteM Auger 

SAIM'I.ING IIEl!fOO: 

LAIDLAV\RJ-FS\MO 
SPLIT SPDCN1 2.0 inch O.D.11.5 tnch I.D, CSP) 

~EST LAKE LANDFILL SHELBY TUBE, 3,0 inch D,D./2 lJ/16 mch l.D, CSH> 
OPERABLE UNIT 2 WA'IER t.e.u 

11IIE 
O,\lE 

NORTHlNG, 1068'.336.09 

- DEl'1II 
O,t.llJM EASTING, 515919.72 El.fl/ATION 456.8 

DRI.I. RIG SCHRAMM - ROTADRILL SIJRFAQ;;COIIOl1IQIIS 

NICI.£ -SIMl'I.£ HAMMER 

!! ~ I j j SAMPI.£ NIJl&R ~ 
Nil I ;i 1~ i DES. nF,ION Of' YA1ERW. 

L.. 7 0,4• ~ C0.0-4.0 f't,) Dense, pnle yellowrsh brown -L.. 9 2.0' ClDYR 6/2), SANDY CLAY. little Gravet. -,_ -,_ 21 ~Ztl)(!J do.Mp, SR, CCL), CtILL) SP -1-- 1 19 
G) -~ : L.. 

L.. - -;::- 2 
_, - -10 0.6' M -t::: 11 air 
~ = - 12 OlllO SP -- 3 18 -® -- -~ 

~ -I... (452.8) 4.0 -t::- 4 -5 l.7' (4.0-12.0 ft.) S:t;fF, Mottled Mediur1 groy -,_ 
6 2.0· CN5) to MOdE'f"O. te yettow!sh brown -,_ 
7 8!5,',J OOYR 5/4), CLAYEY SILT, tro.ce tine So.nd, SP -... Ill -:::- 5 a tro.ce Gr"o.vel, SR, do.rip, CLL-ML>, CLDESS) 

0 -= I... -,_ -,_ '-- -:;::- 6 ... '--- -a 1.:.1· -~ a 21r' 

= 
I... 

7 &SZ.I ~ SP I... 

:;::- 7 7 

© -= ,_ I- -,_ -,_ -
t::- 8 ~ 

,__ -4 0.3' : ,._ 
3 2ii7 L.. -.... 4 !15t) SP -I-- 9 ' -'- 0) -,_ -,_ -,_ -t::-10 ~ ,__ -4 I.J' -'- 4 c.o· -'- i!H -L.. 4 6.$:{l SP -t::- 11 5 -© -,_ I- -.... -,_ (444.8) 12.0 -i;:- 12 -5 J.3' • + .. (12,0-15.8 f"t.) Coripo.r;t, pale yeltow;sh -.... 6 if.if : : brown <lOYR 6/2), SlL TY Fine SAND, trcu:e -.... 9 "6s-.:,: : :r:1N f'ine Gra.vet, SR, riolst, (SM}, (ALLUVIAL) SP -~ -: ':::- 13 16 .... 

0 .... .. .. ~ -.... .... -- .... -
:::- 14 

.. 
: : I- L- -3 1,S' , , SP -
·111" 

,_ 6 a.o· ·• .. 
® 

-,_ 
6 7:IZ1:; -~ 5 -

LOG 
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PZ-rn:i-ss 
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1 Of' 5 
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IIIJilJIII 
LAIOLA W WA.STE SYSTEMS tHC. 

SOIL BOREHOLE LOG 
Siio: Nf.ME N«1 LOCAllON ORII.LN) MEJHOO: IIORIHCNO, 

625 1nc::h [,D, Hollow Ster1 Auger' PZ-110-SS 

SIET -- 2 Of' s 

LAJDLAW\RI-F"S\MD 
SPLIT SPOON• e-0 inch 0.0./tS mch (.D. (SP> DfilWHG 

\JEST LAKE LANDFILL SHELBY TUBE) 3.0 inc;:h D,D,/2 13/16 inch I.D. CSH) stlllT FINISH 
OPERABLE UNIT Z WAle! 1.£\a TIE: 1IIIE 

'l1IIE 13:30 l'liOO 

OIITE OIITE DIITE 
NORTHING, 1068336.09 

CASING D£PTII 3113/95 3/14/95 
DlllUM EASTING• 515919.72 EL£VATION 456.8 

llRII.I. RIG SCHRAMM - ROTADRILL SURf'ACE CONOOIONS 
ANGI.E -SAMPU: HAMMER 

m- i! I i I l 

d --i - I -llESCRll'llOIIOf'-

~ ;l,. :~ (12,D-15,8 f'tJ Cor1po.c1:. po.le y"ellow1sn SP -L.. :1:: brown (10YR 6/2), SIL TY f'lne SAND. tro.c:e -~ 
.~ 

® -.... fine Ura. vel, SR MOist. CSM), (ALLUVIAL) (~41.0) 15.8 L... -:::-1 s -L (15.6-16,8 ft,) Stiff, dark yellowish ,____ -3 l.'Sl' brown (lOYR 4/2), CLAYEY SILT. tittle -t:: 5 2.0' f';ne S:o.nd, NR, daMp, (CL-ML), CLCl£SS) : 
L.. 6 95)!} 

frOM 16.8-16.9 ft., Moist. s.tty F'ine SP -:::-11 4 16.9{ -
~ 

~ \s11nr:f h1yer (439.9) @ -.... <!6.9-19.3 Ft.) Stif'f, gro.ylsh .blo.ck -... -(N2), CLAY, tro.ce orgQ.nrcs consisting oF -= ~-18 ,.-~ 1--, f':!"le r""oots, NR, cia.Mp, <CL), CLOESS) 
(438.5) 19-3 

~ 

3 -
4 2.ff' C!B.3-20,3 f't.) St<Ff, olive gro.y -.... -.... 5 "''' <SY 4/D, CLAYE:Y S[L T. tro.ce very fine SP -= L19 3 So.nd, NR, claMp to ,-.oost, CCL-MLJ, <LDESS) 

@) -L.. 
~ -L.. -

~ 

~ 

"' ~ 
j 

Ei:i 
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~ " ~ = :r: ~ u 

'" .... -t::- 20 L-
(436.5) 20.3 

f-- -3 2.D' -~ 4 rr, <20.3-24.5 f"t.) St!f'f, nect.ul'l gro.y CNS), -~ -L.. 5 :ao;: SILTY CLAY, NR, do.Mp, CCL) SP -:::--21 7 -@ -.... -... -

"' " '-n 

Ei:i 
::: 
n ... e 21.7 f't., s1tty clo.y bec.:oMes Morst -

:::- 22 L- ~ -= 1 2,(1• 
L. 3 2.0· e 22.3 ft., thin wet zonf:" C<t mch) -- -'- 3 100;: SP -t:-23 3 -@ -
I:: --

§ 
lg "' g Ci 

... -:::-- 2,4 1£10:: 
~ ~ -

1 (432.3) 24.5 -L. 2 -,_ ... 
rH <24,S-26.0 Ft.) -L.. 2 mc;:1 Sof't, olive gro.y SP -

t:-25 3 <SY 4/D, SIL r. troc:e Clay, NR, wet, -CHL.l, <LOESS> @ -
!:: -L. -

{430.8) 26.0 -
t:-26 .... c26.o-2·e.o Ft.) CoMpact, olive gray -3 l.2' -L 

.. 
lit -9 a]1' .. CSY 4/1), SIL TY fine- SAND, NFi!, wet. <SM), 

L 
19 '60)!) <LOESSl SP -L -

t:-27 20 .. 
: : L- -@ - @ 26.0 Feet .... .... - f'lrst ground-.... .... -.__ .... - wo.ter en-

"::'" 28 
.. 

~:I_$.. ~ - counter-ed in 
26 I.J' .... @ 28.0 ft., silty Fme sand beCOMes very : bol"ehol£> 
46 2-0' 

.. dense a.nd cater changes to dark yellowish .... -46 r,si, .... br-own ClOYR 4/2) SP -.... 
...:_29 46 .... CCB.0~461) Ft,) Very dense to coMpact. 

@ -
§ 
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""""'""" LAIDLAW WASTE SVBTEMB INC, 
SOIL BOREHOLE 

6,25 inch I,D. Hollow SteM Auger 

LA[tlLA\J\RI~FS\MO 
\J(ST LAKE LANDFILL 

OP(RABLE UNIT 2 

SPLIT SPOCINl 2,0 inch 0.D./l.5 inc:h f.D. CSP} 

NDRTHING1 1068336.09 
D,i,TIIM EASTlNG• 515919.72 ELEYA'!ION 456.B 

SHELBY TUBE• 3.0 inch O.D./2 13/16 inch I.D, <SH) 

OR1U. RtG SCHRAMM - ROTADR[LL 

-... ---31 ----
:::- 32 

t: 
'­
-33 -t: 
t:-3-4 .... .... 
l-

t-35 
'-.... .... 
>--36 
1-----::-37 
--
::-38 
---::-39 
---
-::--40 
---::- ,4f 
'--
i=.. ,42 
t: --
:::- ,43 

26 
49 
>50 

4 
10 
to 
12 

21 
50 
>S~ 

7 
7 
15 

6 
18 
30 

7 
9 
9 

7 
11 
12 

.... 
1.11• ••• , 
a".o7 •••• 
t50ll.):::: .... '-

.... .... .... 
" ,.. 

1.0' ••• 
M:::; 

<50:.0 : : : : 
•••• I-.... .... 

12' :::: ~~ 
;!Ji' : : :i:••• u.11:.-.i, •• 1:1 ... .... .... . . . . ..--.... .... .... .... .......... 
t.1' •••• 
IT-:::: 
SS'.,O: : : : 

.... .... .... 
:: .. -

Lo;''••'• 
IT- .•• :uu 

{l>Oll,,, ~I ... 

.... ..._ 

.... .... 

......... 1,, 
IA'•••• 
2.U:::: 

(70:!2: : : : .... .... .... .... .... I-

•.•• l-
i.a· : : : : 
2]l' : : : : 
(601.),,,, t 

•• : J-

. " . ,--
0,7' ; : : : 
;!]' " •• 
3:!i~i:; :: -

C28,0-4&.0 f't.) Very dense, to conpact. 
dark yetloWish brown (IOYR 4/2), SIL TY 
f'ine SAND, NR. wet, CSM), (ALLUVIAL) 

e 42.0 f't., color changes to olive gray 
<SY 4/1) 
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Jllllli/11111 
LAtDLAW WAl)TI; SYSTEMS INC. 

SOIL BOREHOLE 
sm: - ANO LOCAllOII Oftll.lJMQ -6.25 inch l.D. Hallow Sten Auger 

SAMl'I.INGUEIHOD: 

LAIDLA\,I\RI-rS\MO 
SPLIT SPOON• 2,0 inch O.ll,/J.5 inch I.D, (SP) 

wEsl LAKE LANDrlLL SHELBY TUBE• 3.0 inc::h D.0./2 13/16 inch J.D. (SH> 
OPERABLE UNIT 2 WAla! l..eie. 

11M£ 
om; 

NORrHING: 1068336.09 --llATUl,I EASTING, 515919.72 E!.E.VATION 456.8 
DRU. RIG SCHRAMM - ROTADRILL S!JRl'ACE COHCIT10NS 
ANGI.E -$/,MP!.£ HAMMER 

h i! I I I i 

ii !WIPI.ENIJll!£ll 

I 
ANO I DESCRIPl!CN OF Mlill!RW. 

L... .... (28.0-46,0 Ft.) Very dense to CoMpo.ct, SP -L... .... -L... 
' ... dork yellowish i::lrown ClOYR 4/2), SIL TY 

@ -.... ..... .... tine SAND, NR, wet, CSM), (ALLIJVIAL) {410,8) 46.0 -t::::--46 
.... -: 7 1.0· .... (~6.0-48.3 f't.) Coripoct, MediuM light 

L... 9 !F : : : '. ~ gray tN6), f;ne i:o ME:"dil.JM SAND, tro.ce -L... -L... 13 (50'1.) .... sltt, tro.c:e f'rne Urnve!, NR, wet, CSPl, SP -t::""' 47 ::::~ (ALLUVIAL) 
@) -... : t: .... ... .... --48 : : '.1-L 

(408.5) 48.3 - -7 u:. . -
\:: 11 2.0" •• (48.3-59,0 ftJ CoM1::u1ct, olive gro.y -·1:11 ;:: l5 65.ln : ~ .. (5Y 4/D, SIL TY Fine SANll, tro.ce fine SP 
t::""' 49 .... Grovel. NR. wet, CSM), CALLUV!AL) -: : : :r- @ -'- .... -..... . ... -..... . ... ..:. t:;-- 50 ::::L...._ -u 1.4' .... -L... 25 2]f :::[H -'- -- 41 17010 SP -c...... 51 .... 

@ -t: .... : ••• •L-.... 
'- . -.. -t::- 52 : : : :l- 1-- -12 1.2' .... FrOf'I s2.o-s2.s f't,, Silty Ml;'i:;ilt,1M gr'(Lirled -L... 23 at)' ; : :: I so.nd to.yer -L... 35 u,ro : ; S? -..... -: t:;-- 53 .... 

: : : :L- @ L... .... -L... .... . 
'-- .... -l;:-54 : : : ;1- 1-- -12 0,0' .... . ..... 19 ... .... -.... 23 101,) 

. ... 
SP 

. ..... .... -: !::- 55 
. ... .... 

@) .... 
L... .... -L... .... -..... . ... . 
t::- 56 : : : : :.... 1-- -9 u:. .... -t... 13 

.... -...... 2.0· .... -._ 30 65l) : : .. SP -1--57 .... :. t: •• ,•L.... @ .... 
L... .... -L... .... -'::-58 ::::L 1-- -4 1.6' .... (59.0-59.5 f"t,) Very st;F'F, olive gro.y -2 2'.if •• 

'ilH 
CSY 4/1), CLAY. tro.c:e Srlt, NR, MOiSt. -

lBOZl : : -40 " grQyish black CN2), f'lbroys wood piece at SP -....::....59 .. 
59.S f't. <CL> (ALLUV1Al) (397.3) 59.5 -.. 

@ ...... 
/<59.5-60.5 f't,) Hnrd, tight olive gray \ -..... " -..... C5Y 6/1), highly wE'c.thered LIMESTONE, SR, : ~ ~ ~ (BEDROCK), (ST. LOUIS LIMESTONE:> 

LOG 
SOfflNONO. 

PZ-110-SS 

SHEET 
4 OF 5 

ORll.l.r;G 

STNlT FlMSI! 
11M£ 1llol£ 

13•30 14:00 
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"'"""'' LAIDLAW WASTE BVSTSUS lHC. 
SOIL BOREHOLE LOG 

Sll'E NAME NllJ I.OCATION DRIU.M IIEIHOO: BOAINGNO. 

6,25 Inch I.D. Hollow Ster1 Auger PZ-110-SS 

SHE£T 

SI.Mf'IRIG IIEIHOO: 5 Of' 5 

LAIDLAW\Rl-FS\MO 
SPLIT SPOON, 2.0 inch O.D./l.5 .nch I.D. CSP> DW.JNCl 

\/EST LAKE LANDFILL SHELBY TUBE, 3.0 inch 0.0.12 13/16 Inch I.D. <SH) STNII' FINISH 
OPERABLE UNIT 2 WATER UML TIME TIME 

'!NE 13:30 14•00 

DATE DATE DATE 
NCJRTH{NG• 1068336.09 

CASING D£PTH 3/13/95 3/14/95 
DA'IIJM EASTING, 515919,72 EllVAllOH 456.8 

DRllL RIC SCHRAMM - ROTADRILL SURFACl':COI0110HS 
ANG!.£ -SIMPlE HAMMER 

p 3 I I I SIMPI.EIMIEIER i 

I - I -!iii DESC:Rll'llllll OF' IIA'IERW. 

t: 50 D,5' <S9.5-60.5 Ft.) Ho.t'd, light olive gro.y 

f! -ff ~ ., (SY 6/l}i'.,, h<ghly .,,.eo. ther"~! LIMESTONE. SR, -'-- ,.,,., Ga.sl -'-- CBEDROC ) CST. LOUIS LIM STONE) (396.'.3) -21 -t:- 61 Encl of' Soil Borehole Log at 60.5 rt. -- ~ 

"' .... 
See PZ-110-SS Record of' Dr1Uhole For : ~ 
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RECORD OF DRILLHOLE PZ·110·SS Sheet 1 cf 4 

COIJ..AA EL.EV: 4Z6..& PAOJECT: LAIDLAW/Rl·FS 
PROJECT NO; 94.J.2848 
LOCA.llON: BAIOOETON, MO 

ROCK 

OESCAIPTION 

L 48 
O.Q.60,0 It 

c 

-

.. 

.. 

.. 

See Seif Borehole Log 
PZ·110.SS 

" 9 
~ ,. 
;:; 

"' 

BORING METHOD: MC COro &. water 
ORJLUNG DATE: 3J24/!:15-3125J95 
OAILL RIG: CME 75 

J.J!ln!: PL,f"liWW """"""' ~, ... C.CUVNI ........... .... , .. , U·U~ ..._ ... ....,, ST- -F,Fohtk)n f·ltrtgUal° 1/Fl,\I. Aough 

> w 0 
0 • ~o ,uw z ~§ ao jW0 -- ROD ~-DEPTH ~ Uw ~· :,as~ a: 

{Fl) • • .w 
lifi:$!;3 ••• • 0 

l'lf1"'4tO:, .. • • 

~ 60 i,,,,..,,.=-,.,,-------'\',.~·'°l\!J--c:1'3',!e~e~.el!-o+--l--
60,Q..70.4 fL 60.00 Ii 60,00 
Fresh, thicktv bedded, light ' 
ollve gray (5Y 6/1), fine 
grained, medium strong, 6:: 
ARENACEOUS LIMESTONE. E'i:: 
(ST. LOUIS FORMATION) 6:: 
Calcite veins and ciystafs: t± 
observed throughout core run C:C: 
51.£i...63.0 ft. l:: T: 
Pnrous/vtJggy(upto2mm.) E~ ..... 1 85'!'-

DATUM: MSL 
COOAOINATac N: 1068~6. t 
AZIMUTH: Q 

E: 515919.7 
INCLINATION: ·90 

,...,,,,,_ 
"' CL..ctaylnfil z i!: c...,._ ffillj H·H•o'Hd !I! 

""'""''''" ... :r,, w i~ IE TINUITY TA "' Q 
~ 

TYPE ANO ,., 
SUAFACE ~g ff: Bi 

OESCA:IP1lON 
ij ··~, •• 142 ¢CC 

J,PL.SM 

J,i,R 

J,l,R 

Q 

"' I Ill g 
a ... 

Ill ;!; ;,; 
0 0 ,. ;:; 

i .. .,..,.g 
0">00111 .. .. .., '° .. .. .. 22ll2! 

z 
0 

~ 

" 0 .. 
NOTES 

WATER LEVELS 
INSTRUMENTATION 

3/24/95@ 15:25 
Began coring Run 1 

~~ 
J-j:: 
~,:: 
6:: 

ill • J,!,R 

~ 
. . .. 

OE?lli SCALE: 1 ;2 
DRILLING CONTRACTOFI: LAYNE·WESTEAN 
OAILI..ER: 0. MAHURIN 

LOGGED: S. COSIO 
CHECKaJ; a TIL!ON 
DATE: 5/2411:15 

• 

J,l,R 

J,l,A 

J,i,R 

Golder Associates 
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PROJECT: LA!OLAW/Al·FS 
PROJECT NO: 943-284a 
LOCATION; 6RIOOETON, MO 

Aod( PE 

OESCRIPTION 

64 60.0-70.4 ft 
Fresh. thlcktv bedded, lfght 
olive gray (5Y 6/1), fine 
grained. medium strong, 
ARENACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Calcite veins and cry:.tafs 
observed throughout core run 

65.0 It 
66 A 2 mm. pyrite layer 

.. 

69.4--70.4 ft 
Porou:!ilvuggy, voids up to 
3 mm,, abundant veins of 

,aaso 
ea.oo 

70 pyrite/calcite 

70.4~70.9 ft 
Light olive brown (5Y 4/4), 
Clay stone 
70.9-75.0 ft 
Fresh, thickly bedded, light 
olive gray {SY 6/1), very 
fine grained, medlum strong, 

72 ARGILLACEOUS L\ME$TONE, 
(ST. LOUlS FORMATION) 
Abundant ,.2 mm. pyrite 11etns, 
porous, some small <1 mm. 
calcite rirystals, lton 
staining in places 

74 

75.0-S0.8 ft 
Fresh, thickly bedded. Jighl 
olive gray {SY 6/1), l·m 
grained, medium $kong, 

76 
OOLOMrrlC LIMESTONE, 
(ST. LOUIS FORMATION) 
Abundant pyrite CfYSlals and 
calcite veins up to 3 mm., 
styromes common 

78 

79.7-80.6 It 
Highly weathered, Oolcmltlc 

BO 
Limestone with very large 
calcite crystal!!i (up to 
15mm. 

OEPTH SCALE: 1 :2 

8 
~ 

I 
"' 

DRILLING CONTRACTOFI: LAYNE-WESTERN 
OR!L!.EFI: 0. MAfiUFUN 

RECORD OF DRILLHOLE PZ·110·SS Sheet 2 at 4 

cou..AR El.EV: 456,6 BORING METHCO: NX COra & wn!er 
OR!WNG DATE. 3t.?4/95-3/2S/95 
OR!Ll. RIG·: CME 75 

'""" ..... Plan. P•Pobhtd 
f'·f'laurt c.o.r.., ·-...... ~ U·- Sl.l-$lnoolh 
B·Badding 

..,_ .. _ F .. FIIOxir:lo 
Cl.a.,, ... 

""'°"""' ""'"""' 

OAruM: MSL 
COORWNATESN: 106a33fl,1 
AZIMUTH; 0 

"' ,: g 
i; 1,'j 

0 g ~ 8 

I;; 515016.7 
INCLINATION: .90 

z 
0 

~ 
F·FaliAlkm l·irJ~ VR-V.~ ORF4wv!Fikl;I ~~ ili 0 " 1,j NOTcS 

~~ "' g z 
• 

mv 0 z 
OEFTH ~ 
'" 

§13 
"CO ti 5: 

~ ffi 
..... 11.,o~S! 

377.60 
79.20 

3 

I ' 
l.OGGED: S.COSIO 
CHECl{EO: 8.. Ttt.TON 
OAiE. '"'""" 

01 N urrv 4TA 

fww 
11;8~ g 

TVPEAHD 

g 
SURFACij 

i 
OESCRIPTl(IN 

J,l,R(3) 

• J,i,R 
J,l,R 

• J.1,R 

J,l,R (2) 

• J,l,R 

Core loss 

• J,l,R 

J,l,R 

J,l,R 

• J,!,R 

J.PLSM (2) 

• J,\R 
J,l,R 

J,I.R(2) 

J,l,R(2) 

J,l,R (3) 

J,l,R (3) 

• J,l,R 

• J,l,R 

J,l,R(2) 

~ 0 0 • ,; 

• g!!!; 
tiUi!.¢¢! 

if 
0 .. 
~ 

WATER LEVELS 
INSTAUMENTATION 

Cora Loss 
Reason unknown 

3/24/95@ 16: 15 
Began corfng Run 2 

3/24/95@ 17:15 
Began coring Run 3 

Golder Associates 



PROJECT; lAIOLAW/Al-FS 
PROJECT NO: 943-2848 
LOOATION: SRIOOETON, MO 

TYE 

OESCA!FT10N 

60 79,7·80.B ft. 

84 

.. 

.. 

"' 

Highly weathered, Oo!omitio 
Limestone wllh very large 
calcite cryslal$ (up to :11aoo 
ts so.a 

81.0-89.4 ft. 
lnterbedded layers of 
Atgtuaceous Limestone 
and Arenaooous­
Umestone 

89.2·90.Bft. 
Abundant calcite veins 
p~2 mm.) and abundant pyrite 
crystals 

90.7-92.8 ft 
Fossiliferous with abundant 
argillaceaus partings 

sa.4-sa4 rt. 
Fresh, thicktv bedded, light 

94 olive gray {5Y6/1}, fine 
grained, medium strong, 
ARGIUJ\CEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

.. 
Few i.alcite veins and some 
calcite crystals 
Few lnterbedded layer.. of 
Dolomitif: Limestone 

DEPTH SCALE: 1::2 

~ 
0 
~ 

I 
~ 

ORJLUNG CONTRACTOR: LAYNE-WESTERN 
OA!Ll.ER: ll. MAHUFUN 

RECORD OF ORILLHOLE PZ-110-SS 
OATUM: MSL 

Shlttltj:of 4 

COUAA ELEV: 456.8 BORING METHOD: NX Cont & wau,r 
DRILLING DATE: 3'24/95-3/25/95 
ORIJ.L FilG; CME 75 

COOFIOfNATES N: 10683:la. 1 I:: 5159Ul7 
INCUNAllON; -90 

J,1,rn 
F,FJW..11 

~""· B·B~ 
F-Fcialx:n 

0 ELEV z 
OEl'TH z , 
'"" < 

AZIMlJT!-1: 0 

Pl., ....... 

"""'"· U·-$T•Slltpp9d 
J.ftt1Q1.AI' 

> 

"'8 < ~w ~B ROD il ~ 
Uw ~ffi 
"' r.i:O~e 

......... F .. FttOme 
I(.~ C!..Cl<ymM ··- ""..,.._,, 
"'"'""' H·-
VA-V. Rcur;n GRF-Oravtl filtd 

DISCONTTNurt'Y TA 

!§~ Q 
TYPE ANO 

5 ~ .. SURFACE 
OESCRIPTtON g • • 

• J,l,CL 
J,l,CL • J,l,R 

• 

• J,l,R 

J,l,R 

J,l,CL 

J,l,CL 

• JJ,1! 
J,l,Cl(l!) 

J,l,R 

• J,l,R 

J,l,R 

J,1,CL 

J.1.Rl2J 

J,l,A 

J,J,CL 

J,J,CL 
J,i,R 

• J,1,CL 

J,J.R 
J.1,R(2J 

J,PL.SM 

L.OGGEO: $, COSIO 
CHECKED: B, TILTON 
DATE: 5/.!4/95 

0 
;:; " ffiiij 0 

~ ,oc iii 
;:;;:; "' ;:; 

~ 

;: ~ 

~ j 

~ l1i c .. ;:; 

Ogg gg ... .. 
.&!it ~JI! a; 

is 
~ 

if 
0 ... 

NC>TeS 
WAlEfl LSVEL$ 

INsmt!MENTATION 

3/25/95@ 8:15 
Began coring Aun 4 

Golder Associates 



PROJECT: LAIOI..AW/Rl•FS 
PROJECT NO: 943,,2848 
LOCA110Nz BRIOGETON, MO 

KTY 

DESCRIPTION 

9£i 93.4·98.4 ft 

.. 

Fresh, thickly badded, light 
olive gray (5Y 6/1), fine 
grained, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Few calcite veins and some 
calcite crystals 
Few interbedded la.yers of 
·Dolomitic Limestone 

98.4-112.8 It 
Fresh, medium to thickly 
bedcled, light olive grey 
(5V 6/1), line grained, 
LIMESTONE, (ST. LOWS 
FORMATION) 
Stylofrl0$ common 
99.7-102.0 ft. 

100 Abundant calcite crystaJs up 
to3mm. 

102 

"" 

100.4-100.7 ft. 
Arglllaceous partings 

103.6-107.5 ft 
S1ighlly weathered Limestone 

104.B-106.8 ft. 
Abundant pyrlle and quartz 
veins up 10 2 mm. 
105,0-109.0 ft. 
Few cak:.ite veins <2 mm .. 
but large (5-10 mm.) 

106 calcite crystals 

,oa 

,,. 

112 

End of Record ot Drfllho!e 
at 109.2 ft. 

OEPTHSCAtE: 1:2 

9 
II 
i!' 
< 
~ 

" 

ORIWNG CONTRACTOR: LAVNE·WESTE:AN 
ORll..l.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-110·55 
DAnlM: MSl 

Sheet 4 of 4 

COUAR El.EV: 4SG.e BORING METrJOO: NX Core & wamr 
DFU!.UNG DATE: 3/2.4/!5-3/25195 
DRILL R!G: CME 75 

COORDINATES N: 1088336, 1 E: 515919.7 
!NCUNA'llONs -tlO AZIMUTH; O 

'"'""' PL·- P.P.ohtwid F•F~ 
f.Fa,t C.CUvod ..........., 

"""""'"" ..... ., u-u~ SM{imQoih CH.,,.,,, ........... !:1T~td .. ._ H-Ht..itd 
f.FQi;;ticn l,J,ragd;rr \lfl,1/.~ OAF,G,nll FMl:I 

> ~s 0 

~ 
~ 

""' 
WW 

:58 ~c <w 
z ROD u~ :3s o DEPTH , Ow < ffi a ~ .. 

{Fi) ~ ~ fl: c.. a 0 0 
flt ......... . ~ 

NU DATA 

TYPE AND 
SURFACE 

DESCFUPTION 

4 1~ 

99.20 

347.tiO 
\09.20 

LOGGED: S. COSIO 
CHECKEO: B, TILTON 
CATE: 5/24195 

J,l,CL 

• J,l,R 

J,f,R 

J,f,CL (3) 

J,l,A 

J,l,R (2) 

J,l,R 

J,Pl.,SM 

J,l,Cl 

• J,I.~ 

J,!,R (3) 

~g 
£· c 

"' z ;, 0 

ffi?ii 
< ! " Iii 0 z • /,o w 0 iii f'- ~ ~ ln 0 0 
~ " 

c~gg§ .., ... "'..,_ 
,,. ......... 'Cl 
a:: a: It: a:: a: 

0 

ffi 
~ 
0 
~ 

~ 

NOTES 
WATER LEVEL$ 

lNSTRUMCNTA1iON 

3/2.5195@ 9:10 
Began coring Aun S 

Golder Associates 
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• ~ 
• ... ... 

-30 ... ... ... ~- .. ... . . . ... ... 
~ 

~· ... ... 
• 

-45 · 
... . · . .:... . ..:... ... 
. . . 
. . . 

~· 
... 

• ... . .. .. . . . 
.. ... 

' \ ~ 
i -I: 

>-75 

~ 
>-90 

2t ::::: 
~ 

,<". ;,;.· 
> - ;..;-, - " 

-10 - . - ". ". - " - " - " 

. " - " 

·120 

Not to Seo le 

- - -
Well No. PZ-110-ss 

Boring No X Ref· PZ 110 ss 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068336 ft. Elevation Ground Level 456.8 fl. NGVD 
Easting: 515920 ft. Top of PVC Casing 458.91 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 111.5ft. Task Date Time Date Time -- -- -- --
Borehole Diameter 10 in. (0.0-61.0 It.) S 7/8 in. (61.0-111.5 !!.) Drilling -- -- -- --Casing Stickup Height 2.07 ft. Schramm (augers) 3113/95 13:30 3113/95 14:00 -- -- -- --
Driller Layne-Western CME 75 (Core) 3/24/95 15:25 3/23195 13:15 -- -- -- --St. Louis, MO Schramm Rotary 5/20/95 7:50 5/20195 8;45 -- -- -- --Geophys.Logging: -- -- -- --
Rig CME 75, Schramm POr1adrill T660H Casing: -- -- -- --Bit(s) 61/4 in. and 10 1/4 in. ID Hol!ow Slem Auger Bits, 2• PVC 5/2o/95 9:05 5/20/95 9:tS -- -- -- --

NX Core, 5 7/8 ln. and 10.0 in. Button Bits 6" Steel 5/19/95 11:30 5/Hil/95 15:00 -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --Air Rotary Filter Placement: 5/20/9!; ~20 5/2o/95 10:os -- -- -- --Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --Development -- -- -- --Bentonite Grout 5/20/,S 10:15 5/20/95 !0:45 

Well Design & Specifications Bentonite Seal srniss io:is 5l20/95 ~ -- -- -- --
Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.07 - 100.90 C1 458.91 - 355.94 

100.90 - 110.70 S1 355.94 - 346.14 

110.70 - 111.30 C2 346.14 - 345.54 

+ 0.50 - 61.00 C3 457.30 - 395.84 
. . 

- - Stabilization Test Data: 
- -

Time· pH Spec. Cond. Temp (°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-rings 

Sand Pack: 16-35 mesh Silica Sand, 98.5-111.5 tt. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,00 

96.5-98.5 ft. 
00 

eo 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 70 la 

! 
eo 

3.0-86.0 tt., Neat cement, 3.0-61.0 tt. so 
<O 

Bentonite Seal: Extra high yield Wyo-Ben (100%) H 
30 

Slurry, 86.0-96.5 ft. 
20 
,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 •o 60 eo ,oo 

TIME (Minutes) 

Comments: Surface Casing C3: 6 118 in. ID I 6 518 in. OD Steel Casing 

Supervised by 8. Tilton Site LAIOLAWIOU2 RI-FSIMO 
Job Number 943 2848 - Frie Name PZ11oss 

I 





PROJECT: LAIOtAWJAf·FS 
PROJECT NO: 943-laAO 
LOCATION: BAIDGaoN, MO 

KTYPE 

DESCRIPTION 

60 0.0-79.Sft. 

.. 

.. 

.. 

90 

" 

94 

No samp{ing conducted 
See Foth & Van Dyke log 
f.1·0 dalfld 9/1/90 
79..5-80,0ft. 
No samples collected 

374.SO 

84.6-&t8~ 84.60 
s!19htly weathered, medium 
be ded, light olive gray 
(SY~. very fine grained, 
medium strong, DOLOMITE. 
(ST. LOUIS FORMATION) 
65. Hl5.3 ~ 
Limestone 
65.7 ft 
Calcite crystals 

372.40 
66.8-91.5 ft ae.ao 
Fresh, medium bedded, light 
olive gray (SY S/2), ve~fine 
grained, strong, OOLO me 
LIMESTONE. (ST. LOU{$ 
FORMAT<ON) 

90. 4·90.5 ft 
Arglllaceous prutfngs 

.:J67.70 

91.5-96.8 ft. 91.50 
Fresh, medium bedded, light 
olive gray (SY 5/2), very fine 
grained. medium strong, 

OLOMITE, {ST. LOU<S 
FORMAT{ON) 
92.l~93.6ft. 
Sllfchtty poroustvuggy, some 
ca cite crystab; 

DEPTH SCAL.e 1 :2 

~ g 

" " ~ 
~ 
~ 

OR!UJNG CONTFIACTOR: LAYNE·WESTERN 
OFllU.ER; O. MAHUAfN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Cam & Wllti:tr 
DRILLING DATE: 3lf5/95-3121/95 
DRILL RlG: CME: 75 

""""' '""'"" p.pabtlfd 
F·FIIUI C.C.,.,od ·--s.show u.- SM.amoalh ... ....,. ST·Sl1$1POd -F·Fo&.IIQM 

, __ 
VR.V.Roug\ 

PZ·111-KS 

F.,Fe0Jd$ 
CI.-Qay""' CH.,,,_ 
H-H•*'-4 

DATUM: MSL 
COORDINATES N: t05!!62o,76 
AllMUTH: o _, ... ~ 

~ ... 
~ 

> jg NTIN llY TA 0 
d ~ 

El.EV z w!! 11~ 0 
z ~8 ROD u• TYPE AND 

DEPTH ~ 8w ~ ffi a ~ • SURFACE 

'"' 
~ 

a:_ 0000 ... DESCRIPTION • • .... .,.('II ""..,...,..,_ " . 
~ 

:37-4.60 
BA.60 

Broken Zone 

• J,U.SM 

J,PL,SM 
I '"' 

J.PL.SM 
J,l,R 
J,PL,SM,CL 

369.BO J,<.R 
B9AO 

J,<.SM (2) 

2 "' ~ 

Sheet 1 of 19 

COl!.AA El.EV: "4!19 2 

~ 

! 
~ 
~ 

E: 51585o.23 
INCl.lNATION: ·SO 

z 
0 

~ 

0 

NOTES 
WAlER!J:'laS 

INSTRuMENTAT!ON 

0.0-84.0ft. 
Boreholo advanl:1>d wi1h 
14 3/4 in. tricone hll 
using mud rotary, then 10 i 
fn. steel casing set fn i 
borehole to seal off jl 
sattJrated alluvial 
deposlls. Extremely 
weathered bedrock j 
ent:otJntered @ -79.0 ft 1 
and bedrock encountered 1 
@84.0~ 

j 

3/15/95@ 7:45 
Began coring 

End core Run 1 @ 8:20 

LOGGED; s. COSIO 
CHECKED: 8. TILTON 
OA TE; 815195 

.(;, Golder Associates 



PROJECT: 1..AtDLAWlfl!·FS 
PROJECT NO: $t3,,2S48 
lOCATION.: SAIOOETON, MO 

K PE 

OESCRIFTION 

90 

96.8·99.5 ~ 96.BO 
Fresh, medium bedded, light 
olive gray (SY 512), very fine 
grained, 1ittong DOLOMITIC 
LIMESTONE, (ST. LOUIS 

98 
FORMATION) 

98.7·96,9ft. 
Argillaceous partings 

99.5-103.7 ft. 99.SO 
Fresh. medium bedded, light 

100 oltve, gray (5Y 512), very fine 
grained, mt:dium strong, 
DOLOMITE, (ST. LOUIS 
FORMATION) 

"'" 

Some cateite f!Ued veins, 
pyrite crystals 

355.50 
103.7·106,9 ft. 103.70 

104 Fresh, medium bedded. tfght 
olive gray {SY 5/2), medium 
grained, medium strong, 
DOLOMITIC LIMESTONE. 
(ST. LOUIS FORMATION) 
Some stylolltes, argillaeaous 
partings 

100 

106.9-110.0 ft. 
Fresh, medium bedded, light 
olive gray {5Y 6/1), micro-­
c:rystaH!ne, strong, 
LIMESTONE. (ST. LOUIS 

1oa FORMATION) 
108. ,~108.5 ft. 
Slightly weathered, some 
styroUtes, argi!laceous 
partings 

no 110.0-112, 1 ~ 
Fresh, medlum bedded, light 
oflve gray (5Y 6/1), medium 
grained, medium strong, 
DOLOMITIC LIMESTONE, 
(ST. LOUIS FORMATION) 

OEPTri SCA!.5: 1 :2 

§ 
~ 
~ 

" Iii 

CRJLUNG CONTRACTOR: LAYNE·WESTERN 
OAILLEA: O. MAHUAfN 

RECORD OF ORILLHOLE PZ·111·KS 
SORING METI-100: NX Core 11!. water 
DRILLING OATe'.: 3/1Sf95.3/21/95 
OAIU.. RIG: CME 75 

J,J4*,t PL·f'lafulr ,.,...,.. 
F'·F«il C-Cuvo! K·~ ......... 1,1,UnQJafirlg SM-5moolh - ST•stltf:l!)Kl ........ ... .....,,, l·J~ VR-V,AOI.IO"! 

'""'"""" Cl.""""" CH.cHomo 
ff.H11Nd 

OATUM: MSL 
COORO!NATES N: 1001!620.78 
AZ!MUTh: o 

" z !ii ~ ffix 9 z ~ ,:"' 
BRF-OtlMII Filtd ~" "' ,<Z "' ! i!, u,- ~ 

~ d; DISCO N DATA ,: " g '""' w~ >o 
z ~§ ROD i" DEPTH , ~ 

{FT) • • ••• r;ilf~ N'l"o ...... 

35!!.00 
99.40 

.3 98~ 

3411.80 
109.40 

i~~ 
~8~. 
g $ 

lYPEAAO 
SUflFACE 

DESCRIPTION 

J,U,SM 

J,PL.SM 

J,PL.SM,CL (2) 

J,l,SM,CL 

J,l,A 

J,U,SM 
J,l,SM,CL (2) 

J,l,SM (2) 

~ 

! 
~ 
~ 

Sheflt .! cf t9 

COllAA a.El/; 45.2 
E: 515800,23 

INCLINATION: -90 

0 

< 
NOTES 

WATEFI LEVELS 
INSTRUMENTATION 

End CQfe Run 2@ 9:20 i 

End Core Aun 3 ® 10:25 

LOOGEO: S, COSfO 
CHECKED: 8, TILTON 
CATE: B/5195 

Golder Associates 



PROJECT: LAIOLAWJAJ.Fa 
PROJECT NO: 943-21148 
LOCATION: BRIDGETON, MO 

PE 

112 347.10 

114 

112,1k115,8ft. 112,10 
Fresh, medium bedded, light 
o\lve gray (SY G/1), very fine 
arained, weak, ARGILLACEOUS 
DOLOMITE. (ST, LOUIS 
FORMATION) 

115.8-120.6 ft. 11 SO 118 Fresh, medium bedded, olive 
gray (5Y 4/1), fine grained, 
medium strong, DOLOMITIC 
LIMESTONE, (ST. LOUIS 
FOAMATrON) 

,,. 

120 

122 

12< 

,2, 

119.0.119.4~ 
Some cnlcile filled vugs 
(<2mm) 
119.4~120.3 ~ 
Argillaceous, weak 

120.6~127.0 ft. 
Fresh, thintv bedded, fight 
olive gray (SY 6/1), vert fine 
grained, medium strong, LIME· 
STONE, (ST. LOUIS FORMATION) 
Same calcite crystals 

123.Q.1,27.0ft 
Thinly laminated argirlaceo1.1s 
partings 

127.0..136.9ft ------­
Fresh. medium bedded, lighf;; ~ 
olive gray (SY 6/1), fine to · 
medium grained, medium strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 

.ia 127.0.-128,S ft. 
Numerous chert zones 

OEPTH SCALE: t;:? 

~ 
g 

I 
~ 

ORIWNG CONrRACTOFI; 1..AYNC·WESTERN 
CRILL.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS 
BORING ME;THOD; NX Coie & Wat.er 
OR!UJN!.'i OATE; 3115195-3121/tta 
ORILLfl!G: CME 75 

.,..,... PL·F"larw ~·-f·Fait c=,. ,._ ....... U·Urlc:Ua1ino Sl,Nimaoln ........ ST-S!Qppod "-f.f~ 1-ln"agulllt Vfl..Y. flo!4'I 
> 

§ij 0 • ELEV z ~~ ;w. z RQQ ti" Of!f'TH a 8&1 •• as~ g 
{Fl) • • 0W 

~g~i .. .. 
N.,0., !:!: " . 

119.40 

F .. F~ 
Ct,,.Qr,lml 
Cl+°"""' 
H·H•l#d 

DATUM: MSL 
COORCINATESN; 10686'20.78 
A21MUTH: 0 

~ 
ffii:j I QRF-GtllVGI F1tK1 ;Ea 
i~ "' NTI UIJYOAT ~ 

"' 0 

TYPE ANO ~tj I:: ~-SURFACE ;;S ...._ 
DEscA1P110N' 0 •• I •• 

J,l,SM 

J,l,SM 
• J,I.SM 

J,I.R 

• J,PL,SM,CL 

J,U,SM.CL 

J,PL.SM 

J,PL,SM 

J,PI.SM 
J,l,R 

Sheet 3 of 19 

COll..AA ELEV: 459.2 
E: 51~,23 

lNCIJNA.llON: ·90 

NOTES 
WATEA LE;VELs 

INSTRUMENTATION 

127.0 ft 
Inferred -WP. of 
SALEM FORMATION 
encountered 

LOGGED; S. COSIO 
CHECKED: 8. TILTON 
CATE: 615195 

Golder Associates 



PROJECT: LA!Oi..AWfFII.FS 
PROJECT NO: 9,43.343 
LOCATION: BAIOOETON, MO 

12' 

130 

"'" 

134 

TYl'E 

DESCRIPTION 

127.{).136.S It 
Fresh, medium bedded, light 
olive gray (SY 6/1), fine to 
medium grained, medium strong, 
DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 

134.4~ 135.4 ft. 
Chert tones {<1/2 in. thick) 

t3a 136.9-t44.3ft 
Fresh, medium bedded, light 
olive gray {SY 6/1), fine 
grained. medium strong, 
AAGll.lACEOUS LIMESTONE, 
ST. LOUIS FORMATIO 322.oa 

137.2-137.7 It. 1:17.ao 
ARGILLACEOUS DOLOMITE 
layer 
137.0lt. 138 Styfolites 

140 

1"' 

138.0..139.4 ft. 
Numerous stylofrtes 

139.4~141.B ~ 
Four chert zones 
(1·5 in, thick} 

142.9 and 143,B ft. 
Light olive gray (SY 6/1}, 
arenaceow;; DOLOMITE layers 
(<4 in. thick) 

OEPTH SCALE; 1 :2 

" 9 
Q 
,: .. 
~ 
" 

DRILLING CONTRACTOR: lAYNE-WE:SieflN 
DRILLER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ·111·KS Sheet 4 of 19 

COLI.AR ELEV: 459.2 BQfllNG METHOD: NX Care & water 
ORIWNG OATE: 3115/95-3/21/95 
DRILL RIG: CME 75 

J- PL·"'-1.ir .......... 
F·F&ft C·"""" ............. .. ..,... U·UncUallng .. .,.,,,,., ... ...,, ST.stoppod """"" 

• F .. FltOl«Hi 
ct,Claylrll'll c-H·H/HffKI 

OATLIM: MSL 
COOACINATES N: 1056620.76 
AZIMUTH: 0 

"' ;i; i5 0 

ffi!j "' &'i s z " .,. 

e; ~1ts85o.~ 
INCLINATION: ·90 

" 0 

;5 
'"'"""' Mireg,.J;r mv.Raud, GRf'-Gtav91 Fhd "" w Cl ~ 

~ 
NOTE;'S 

<" I:: ;i; "' 
El.EV 

OEl'lH ,,n 

329.80 
129.40 

!119.80 
l $,40 

317.40 
141.60 

> 
0 " §8 wm z ·~ ! 

ROO ~~ 
8~ <" 

N!f ... ~s ::i:a 

. '" 
LOGGED; S. COSIO 
CHECKED: 8, Tll.TON 
DATE; 6/5/SS 

NTI UITYOAT 

•w TYPE ANO ••• ESB~ i SURFACE: 
01'.iSCAIPTlON 

~ g 

• J,PL.SM 

• 

• 

J.l.SM (2) 

• J,l,SM (2) 

• B,P,SM (2) 

• J,l,R,CL 

J.P~R 

• J,l,SM,CL 

J,l,A 

B.P~SM 

• J,1,SM 12) 

• B,!,R 

a.u.sM 

J,l,R 

~- ., 0 .. ;i; 

oagg! .............. 
~='!if«! 

ii' 
0 
~ 

! 

WAru I.EVELS 
INSTRUMENTATION 

139.4-141.B ft. 
Very slow drllllng 

3115/95@ 15:00 
Stop drilling for the 
day 
3/20/95@ 7:30 
Began Run8 

Golder Associates 

.J 

J 
1 



RECORD OF DRILLHOLE PZ-111 ·KS Sheet 5 of 1ij 

COUAA El.EV: 459.2 PAOJE;CT: LA!DlAW!RJ-FS 
PFIOJECT NO; &43-2848 
LOCATION: SRIDGEiON, MO 

PE 

" 

BORING MlmiOO: NX Core & ~t 
OAIWNG OATE; 3/15/95..v.?1/S5 
CAIU. RIG; CME 75 

"'""' P.L·Plenat ·--HaJt c..:uv .. K·SfkM"<lldld - LW""'- Sf,f·Smoolh .. ._ .,_ .. _ ,,.. . ...,_ 
CL-0,;y fll!II 
CH..,_ 
H·Hffied 

OATlJM: MSL 
COORDINATES N: i06&i20.76 
AZIMIJTh: o 

" ;!; ~ 
c, 

°'x g z 
e 

A 

E: 515850.23 
INCUNAnQN: ·00 

g 
g '!!~ ~ i F.f~ r.~z VF\,V.~ GRF•Oraviil Fled w ~ 1,l NOTES 

i 
~z " ;!; ~ i-

144 

146 

OeSCRlPTION 

314.90 
144.3--147.5 It. 144.30 
Fresh, thinly bedded, olive 
gray ~ 4/1), fine grained. 
5lrong, CHERT, (SALEM 
FORMATION) 
Arenaceous 

146.5 and 146.B ft 

11, 

" 

0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
a 

> ~b 0 " ELEV • w~ >o 
~8 ROO n• O<PTH • , UW ~ffi " jF1) " .... Cl">">Q 

....... N w..- ,0,0 ... 

314.90 S 112:% 
144.30 

Thin olive gray (SY 4/1), 
aren~eeous Dolomite layers 
(<3 in. thick) 

g 9 1: 
0 

311.70 rl 

147.5-157.5 fl 147.50 
Fresh, thinly bedded. light 

14a olive gray (5Y 6/1). fine 
grained, medium strong, 
ARENACEOUS DOLOMITE. 
(SALEM FORMATION) 
Some chert nodulea 
{S.10 mm. dla.), some thin 
chert /ayern (<2 in. thick) B''fl-309.~~-l--+-,1,1,-H-H 
149.3-149.6 ft. 148,30 
Chert layers 
149.7~ 

1 so Coarse calcite crystals 
(<1/2 in. dla.) 

152 

154 

152.5-153.5 ft. 
Porous zone, open vugs 
(<:1 Jn. dfa.) 

153.4 and 154.2 ft. 
Chert !ayers {<5 in.} 

155.8 and 156.9 ft. 
1S5 Chert layers (<5 in.) 

,,. 
157.5-174,5 ft. 
Fresh, thinly bedded, light 
olive gray (SY 6/1), fine 
grained, medium strong, 
ARENACEOUS DOLOMITE. 
(SALEM FORMATION) 
Faw chert rwdu!oo, (-5 mm.), 
scattered chert (thtn layers 
of chert <3 mm.) 

159.5-159.B ~ 
Che-rt fayer 

01:PTI-t SCAI.E: 1:2 
DRllUNG CONTRACTOR: LAYNE-WESTERN 
OA!il.Efl: D, MAHURIN 

TO 
1
: 

LOGGED: S. COSIO 
CHECKED: £1. ilLTON 
CA TE: fll5/e5 

DI NT1 ATA 

fw TYPE ANO 
11.~l:!!"' a ~"' SURFACE 

OESCAIPTION • g 
" 

• J,l,SM 

J,J,R 

• J,J,R 

• J,l,R 

B,PLSM 
8,1,R 

J.l.R(2) 

• J,t,SM 

e J,C,SM 

• J,l,R 

• J,l,R 

• J,l,R 

J,P~SM 

• J,P~SM 

~ c a: WATER LEVELS 

" u .. ~ 0 INSTRUMENTATION 

[g IC . " ~ ! ii g~ 8&~ w il" • "'Ill'- I-•• I ~l~!i! l!ll !2! -~ 

Golder Associates 



PROJECT: LAIDl.AWIRf.FS 
PAOJECT NO: 943-2848 
LOCAilON: EIRIOOSTON. MO 

TYPE 

DESCFUPTION 

160 157,5·174.5 ~ 
Fresh, thinly bedded, light 
olive gray (SY 6/1), fins 
grainnd, medium strong, 
ARENACEOUS DOLOMITE, 
(SALEM FORMATION) 
Few chert nodules, (-5 mm.}, 
scattered chert (thin layers 
of chert <3 mm.) 

162 150.&160.7 ~ 
Chert layer 
161.5-16t.7tt 
Ch1;1rt !ayer 

... 
163.3-163.G ft. 
Ce!cite crystals layer 
Oarge crystals) 

165,(),.167.0 ~ 165.00 
Ftesh, thin Iv bedded, light 
olive gray {SY 6/1), fine 
gralned, medium strong, 
AAGILLACEOUS LIMESTONE, 

168 (SALEM FORMATION) 

••• 

110 Scattered chert clasts 
th~ughout the sample 
170.0-171.5 ft 

174 

,,. 

Zone showing moderate 
poro.slty, open vugs 
(<2 mm.) 

172...8-173.2 ft 
Conglomerate limestone with 
shale fragments 
173.2·174,5 ~ 
Abundant fossil fragments 
replaced by sl!ica 

174.5-176.6 fL 
Fresh, lhickly bedde<f, pale 
olive (10Y 6/2), fine to 
medium cry$1:aUine, strong, 
ARG!LACEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant fossil fragments 

DEPTH SCALE: 1 :2 

8 
~ 

~ 
~ • • 

OFUlUNG CONTRACTOR: LA'tNE·wESTEflN 
ORIUER: 0, MAHUFUN 

RECORD OF DRILLHOLE PZ·111-KS Shffl 8 Of 19 

COLLAR El.EV: 4!9.:2 SOAING METHOD: NXCotc&. wa!:er 
ORIWNG DATE: J/15,f9S.J121/95 
DAILL AIG; CME 7$ 

'"""' """""" P.Pokhod ~, ... C.C:...W., ,._,..,. 
S.an,N U,- ........... ......... ST·~ ........ 
F·Foiallon ,~- Vf!.V.~ 

> 
0 • §8 ElEV 

~~ !~w O 

z ROD n• OEFIH ~ •• 5u~,. • w •• '"' Q; 0000 ~·. .. 
CUO'l!'N ........... _ .. 

11 l~(I 

CATUM; .MSL 
COOAC!NATES N: 1068620.78 
AZIMUTH: O 

E: 51~23 
1NCUNATION: ·90 

F .. l="&Oicidll 

"' z Cl-Qa.ylnlll z § 0 0 
CH.cHi;:m, ffi1,1 

< ~ ~ .... ...... z I 9 ! ~ GRF·Gtawl FlHd "'o w ~ 

~ 
NOlES 

?' ~ z :i1 WA'TER LE'\IELS NTINUITY CATA " 0 a 3, 0 INSTRUMENTATION 
~ 

TYPE ANO "' SURFACE .g gg! !!! .. ··-OESCRll>TION 
~2lU 

Molrt fracturas observed 
ant characlerlzed as 
drill lndut:ed 

J,Pl,SM (3) 

J,l,R(2) 

• J,l,R 
2!!< 0 
164.50 

12 '~ 

13 1~0 

LOGGSO; S. C0$10 
CHECKED: B. ntTON 
CATE": 6/5/!15 

165.1-169.5 ~ 
4-8 breaks per !oot 
that ware drill [ncuded 

Golder Associates 



PROJECT: LAIOLAWlfU.FS 
PROJECT NO: 943-2848 
LOCATION: BAIOOETON, MO 

ROCK P 

DESCRIPTION 

176.6-179.1 ft. 
Fresh, medium bedded. pale 
Qlive {10V 6/2), fine to 
medlutn grained. strong, 
SIUCEOU$ LIMESTONE, 
{SALEM FORMATION) 
Abundant fosall fragments 

179.1·184,5 ft 
Fresh, thickly bedded, pale 
orJVe (10Y 612), fine to 
medium coar..e, strong, 

180 ARENACEOUS LIMESTONE, 
(SALEM FORMATION) 
Abundant fossil fragments 
Same layers of grayish yellow 
(SY 8/4), clay material 

••• 

184 

184.5-188.Sft. 
Fresh, medium bedQed, 
yellowish gray (SY 7/2), 
f·c grained, strong 
AAENACEOIJS LIMESTONE, 
(SALEM FORMATION) 
Some fossil fragments, and 
some grayish yellow (SY 2/4), 

1 SS clay material fayera 

... 
188.5-194.Stt 
Slightly weathered, pale 
oli\le (10Y 612), medium 
bedded, very coarse, strong, 
6lOCLASTIC LIMESTONE, 
ISAlEM FORMATION) 
few chert nQdules, few 
$fytolites in bottom 4 ft, 

100 abundant layers of grayish 
yelfow {5V 8/4) etay, 
fossiflferous 

192 

DEPTH SCAUi: 1:2 
OA!LI.ING CONTRACTOR; LAYNE-WESTERN 
DFIIU.SR: 0. MAHUFllN 

RECORD OF DRILLHOLE PZ·111-KS Shkl. 7 of 19 

COUAAELEV: .ffil.2 SORING METHOD: NX Cote & ~ 
DRILLING DATE': 3/15/95,,3/21/95 
DAILL RIG: CME 75 

14 I~ 

1.0GGEO: S. COSIO 
CHECKEO: a. nr..TON 
DATE: 6/5/eS 

'--"""""' Ct.-aa:y lnlil 
~ -

DATUM: MSL 
COORO!NATES N: 1068820.16 
AZ!MUTI'I: O 

Cl 

" g c 
ffi1;) ~ ~ ; 

E: 51S8S0,23 
INCUNATION; ·90 

a 
ii 

ill ~ ffi G-- /;'ii ~ ~ 
NOTES 

~- ~ " NUITYOATA 

T'tPEAND 
SURFACE 

DESCRIPTION 

B,Pl.SM 

8,Pl.SM 

a! 
~ " a 

~ ... 
~g" i~ ti:~; gg! m 
13 .. 'i~ n• 

I U21l! ll!~ ... "'"'"' 

WATeRLEVELs 
INSTRUMENTATION 

Stopped drilling for the 
day 

Golder Associates 

-; 
1 



PROJ~T: LAlct.AW/Rl·FS 
PROJECT NO: $4.J.2B48 
LOCATION: BRDGETON, MO 

KTYP 

DESCRIPTION 

1s2 1aa.5·194.5 ~ 

,,. 

Slightly weathered, pale 
olive {10Y 6/2), medium 
bedded, very coarse. strong, 
BIOClASTIC LIMESTONE. 
(SALEM FORMATION) 
Few chert nodules, few 
stylolites in bottom 4 It, 
abundant layers of grayish 
yellow (5Y 8/4) clay, 
fossUlferous 

194.5-197.5 ~ 
Fresh, lhinfy bedded, 
light olive gray (SY 6/1}. 
fine grained, strong, 
AAGILlACEOUS LIMESTONE, 
(SALEM FORMATION) 
Few chert nocfuiea stylolltlc, 

196 
abundant fos:sft fragment5 

197.5-204.5 ft. 
Fresh, thinly bedded, light 

198 olive gray (5Y 4{1), fine 
grained, medium strong, 
ARGILlACEOUS LIMESTONE, 
(SALEM FORMATION) 

'°" 

,,,. 

, .. 

''" 

Few chert nodules, rew­
stylontes, abundant fossil 
fragments and abundant layers 
of grayish yellow (SY a/4) 
clay throughout sample 

204.5-210.8 ft. 
FrW;1h, thlnfy bedded, dark 
greenish gray (SGY 4/1), 
1-c grained, medium .strong, 
LIMESTONE, (SALEM 
FORMATION) 
Few chert nodules, stylofltes, 
few elay layers of a grayish 
yenow color, <3 mm. vuga, 
with cak:ite crystals 

8 
~ 

11 
I 
0. 

it 
"' 

DEPm SCAt.e: 1 !2 
OAIWNGCONTRACTOA: LAVNE"WESTERN 
OAILLE!R: O. MAHURIN 

RECORD OF DRILLHOLE 
BORING METHOD: NX Qve & water 
ORilUNG DATE: 3/l5/S5-3/21/5!1 
CRIU,P.IG; CME75 

~ , .... ...... .. ,_,, 
F•Fabl!M 

a El.EV % 

OEPTH § 

""' • 

264.70 
194.,0 

"""""" .. __. 
C-eu,,d ·-v- SM-
.,_ .. _ 
"" ...... \IA.V. Ac(ql 

> ~8 rf "• ROD il • 8g '§0 it a ~ ... • g;~~ N-,u,o~ • • " . 

LOOGED: S. COSIO 
CHECKE:O: B. TILTON 
OAl"E: 8/5195 

PZ·111-KS 
OAiUM: MSL 
COORDINATES N: 
A.21MUTH: 0 

F•Fe<mdo 
~ .,,._,,,,. .; 

CH-CW.,,,, ffii:; H·H•*d 
GRF-(.lrwel Find ;:~ 

11i· NUITYOATA 
~ 

TVPEANO 
SURFACE 

OESCRLPTION 

"""" • "' 
,. 

COLLAR EU:V: 459.2 
1068620.78 e: stseso,2:1 

:r 
l, l:i z w c 
~ ;:; .. 
~ 

INCLINATION! •00 

~ ~ • ... .. 
~ ~ 

0. ;:; 

ogi .!ii 
"" ::: ... ~ ~2 ¢¢! 

z 
0 

~ z 
if 
0 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

3121/95 @ 7:30 
Water lever = 20.1 ft 
BGS 

Golder Associates 

l 
i 
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PROJECT: LAIOlAW/RJ,FS 
PROJECTNO: 942!148 
LOCATION: BRIDGETON. MO 

208 

2f0 

212 

214 

216 

ROCK FE 

DESCRIPTION 

204,5-210.3 ft. 
Fresh, thinly bedded, dark 
greenish gray (5GY 4/1), 
f"'l: grained, medium 51:rong, 
llMESTONE, (SAlEM 
FORMATION) 
Few chert nodules, stylontes, 
few clay layers of a grayi:.ih 
~lfow color, <3 mm. vugs, 
with calcite crystals 

2i0.B-212.8 ft 
Fresh, thickly bedded, 
dark greent:lh gray {5GY 411) 
to greenish black {5GY2/1), 
ve~e grained, weak, 
SIL ONE, (WARSAW 
FORMATION) 

212.6-219.7 ~ 
Fresh, thinly bedded. light 
olive gray, fine to coarse 
grained. medium stro;, 

OLOMITlC UMESTO E, 
(WARSAW FORMATION) 
Fcssmrerous, few chert 
nodules, styfollte!i 

220.2·224.3 ft 
Slightly weathered, thickly 
bedcfed. light olive gray 
(SY 611), finely crystalline, 
medium strong, OOLOMliE, 
(WARSAW FORMATION) 

DEPTH SCALE: 1 :2 

g 
J 
(.) 
;; .. 
1! 
"' 

-

-

ORIWNG CONiRACTOR: LAYNE-WES'rERN 
ORJLLER: 0.. MAHUFIJN 

RECORD OF DRILLHOLE PZ·111-KS Shoot 9 cf 18 

SOFUNGMETHOO: NXCore&waior 
OFl!UJNG DATE: 3/1~1/95 
DFill.L AJG: CME 75 

""""' PL·~ ~-F·FlltJI: .,..,._, --....... u-- .......... ........ ST-$flpf,Dd ........ 
F-Fcbtion 1-lrrtgulir Vfl.V, Rcu;tl 

> 
" 

01 
g « 

~g ELEV w~ 
j~III z llg RCO 

~ffi DEPTH 
~ "w ~8~ g 

(F1J a;; ooao ~· N'ltiac:::! g • ......... N • 

" "' % 

ti 
1
~ 

,a 1~ 

LOGG£D: S, COSIO 
CHECKED: a TILTON 
DATE: 6/5/95 

, ... ..,,,., 
Ct..Q'ayldi 
CH~ 
H-H•;wd 

DATUM: MSL 
COORCINATES N: 1066820.78 
AZIMUTH: 0 

"' ~ ~ 0 

~ cl l,j J 

~ 

5 

COUAA El.EV: a.2 
E, 515850.23 

lNCUNATION! -90 

z 
0 

~ ~~ Ii GAF-Gt.Ml Filod w 0 ~ NOTEs ~z <IC ;:; 
~ 

l,j !!! ~-N UITY ArA 

me11No 
SURFACE 

tlESCRIP110N 

J,PLSM,CL 

J,U,SM·cafclte 

~ 

" 
0 
~ 

t:IOClg .. ... ·-··-~~ if~&! 

0 
~ 

WATER LEVELS 
INSTRUMENTATION 

210.6 ft 
Encountar9d top cf 
WARSAW FORMATION 

3/21/95 @ 11;00 
End Run 17 
Drilling &topped until 
surface casi~g installed 
to top or WARSAW 
FORMATION 
4/9/95 
Borehole reamed out to 
84.0 ft. with 14 3/4 in. 
tricone bit and mud 
rotary then 10 In. casing 
set In hole 

4/9/95 
6 in. steel casing set to 
215.3 ft and sealed wM 
neat cement. A 10 in. air 
rotruy bit was used to 
drlll 6orehoJe. 
4/22/95@11:02 
Begin drilling Aun 18 
with NXcore 

Golder Associates 



PROJECT: lAIOl.AW/F!l·FS 
PROJECT NO: 943-2848 
LOCA'l'ION: BRIDGETON, MO 

E 

g 

DESCRIPTION 

224.3-~7.4 ft. 224.30 
Fresh, thickly bedded, light 
brownish gray (SVR 611) to 
medium gray (NS), coarse 
grained, medium strong, 
FOSSILIFEROUS LIMESTONE. 
~AP.SAW FORMATION) 
Not porotss, sandy, fine fossil 

22a debris, eta.st supported 

'"' 

227.4-231.6 fl 
Slfghtly weathered, Ullcldy 
bedded, light olive gray 
(SY S/1), finely crystaJ!fne. 
medium strong, DOLOMITE, 
~ARSAW FORMATION) 
Porous-vuggy, crystallized. 
numerous calcite fined vugs 
and veins 

231.6-233.3 ft. ~31,fj() 
Fresh, thickly bedded, light 
olive gray (SY 6/1), fine 
grained, medium sttong, 
AAGlLLACEOUS LIMESTONE.. 
CNARSAW FORMATION) 
Biob.Jrbated 

233.J..236.1 ft. 
Fresh, thickly leminated, 
medium dark gray (N4), very 
fine grained, weak. 
AAGILLACEOUS LIMESTONE. 
CNARSAW FORMATION) 
Bioturbated, aJmost Claystone 

236 .10 
236. 1-239.4 ft 236, 10 
Fresh, thickly laminated 10 
thinly bedded, medium gray 
(NS). ve,y fine grained, 
medium strong. ARG!llACEOU$ 
CALCAREOUS DOLOMrfE, 
CNARSAW FORMATION) 
Stylolltlc, greenish cfay 
infllled vug and vein 

238 @23a6fl 

239.4-243.5 ~ 
Frm;h, thickly bedciw, medium 
dark gray (N4), coarse 2t9 grained, medium strong, 'Ja. 
FOSSILIFEROUS LIMESTO!ic;·"' 
W,ARSAW FORMATION) 

240 Few stylolltes, <0.1 ft clay 
seam5 

DEPTH SCAl.E; Ui! 
ORIWNG CONTRAC1"0R: LAVNE·WE51l':RN 
DAILi.ER: 0, MAHURIN 

~ 

~ 
~ 

" ~ ~ 

RECORD OF DRILLHOLE PZ·111·KS Shcat to of ts 
CCU.AR a.EV: 4592 BORING METHOD: NX Core & wak!r 

OAIU.!NG OATIS: 3/1S/eS.3121195 
ORILLRIG: CME 75 

"""" F,Fadl: 
$,Sh<w 
8-Bad!;lit',g 
F-fcf.alJDn 

ELEV g 
OEJ'!H z 

~ 

wn ~ 

229,10 

239.10 

,,_,,.,._, P·Pollhtd 

c"""" ·-U,- ··-. ,.._. ....... 
!•IN'ogylar VR-V, Aoult, 

> ffl> ~ ~g 
~~ iw ROO if~ 
8M ~, ~!l! g 
~ 

:i::l*g ~ . • • N'f'o011!1 .. " . 

• 

LOGGED: $, COSIO 
CHECKED: B, TILTON 
OA TE: 615195 

DATUM'. ,MSL 
COOAD!NATES N: 1068620,78 e, ts15850.23 

INCLINATION; -90 AZIMUTH: o 

...,""""' ~ z 
CL-Cloy""' z r ~ 0 ""..,,_ ffit'i 

~ 

A J: 

""- !1 l:l '3 
ORF·~F'hd ~" w 0 > 

~ 
N01Es 

f' 5 il z 
NU TA ID 1i if WATER lEVELS 

~ ;; 0 INSTRUMENTATION 
TYPE AHO .. ;; SU~F'ACE :":!:? g 

OESCRJPTION ll!£ if:*"' 

J,l,SM 

J,U,SM,CL 

J,1,A 

J,J,R 

J,J,SM,CL 

J,PL.SM,CL 

J,PL.R-calcite 

J,l,SM.CL 

Golder Associates 



PROJECT: l.AIOLAW/Rl·FS 
PF!OJECT NO; 943-2848 
LOCATION: 6Al00ETON, MO 

TYP 

" 
DESCRIPTION: 

. .., . 

.... 

... 

248 

250 

244.0..250.3 ~ 
Fresh. lhJc!dv bedded, medium 
dark gray (N"4), coarse 
grained, medium '1rong. 
FOSSILIFEROUS UMESTONE, 
(WAMAW FORMATION) 
24$.1-246.5 ~ 
Argll111ceous Lime:itone, 
stylolittc 

250.7-251.3 ft. 
Fresh, thinly to thickfy 
lamiMat.ed, medium gray ao1.so 
(N5), very fine grained, 251, 
medium stroi:i9_, ARGILLACEOUS 
DOlOMITE, (WARSAW 

252 FORMATIO 
251.3-256.5 fl 
Fresh, thickfv bedded, medium 
light gray (N"6) to light olive 
gray {5Y2/1), r.:oarse grained, 
medium strong! _FOSSILIFEROUS 
UMESTONE, (WARSAW 
FORMATION) 

Fossll fragments at 
255,B ft., few Clay 
partings., some porosity, 
vugs in lower 2 fn. 

DEPTH SCALE!; 1 :2 
OAILUNG CONTRACTOR: LAYNE-WESTERN 
ORUJ.ER: 0. MAHURIN 

9 
~ 
i 
" 

RECORD OF DRILLHOLE 
BOfUNG METHOO: NX Coie & w~ 
OAIWNG CATE: 3/15195-3/21195 
ORl:l.LRIG: CME:75 

J.Jont '""""" P•POfdllKI ,, .. <XuN,d ............, ...... ··- .. ......., ... ....,. ,r_ ._....., 
F.follllkln l·ln"~ Vff.V, floutitl 

wj 0 ~8 """ z ROD jiw0 
§ ~g a• 

"""" ~ffi ~sli g 

"" • • • 0.. 
iiire • • N .. IQID- .. 

PZ-111-KS 
DATUM: MSL 

Sheet 11 of 19 

COLLAFI a.£V: «ie.2 
COOAO!NA'lt!S N: iOOSS20:18 
AZtMUTH: Q 

E: lS15il50,2::; 
INCLINATION: ·90 

F.,Ft!Oxxh 

" t:L-C:Dylf!lll 
~ ~ 

0 

°"""""" g = 
H·Healt,d Wi':j iii ~ .e, 

I- ~ NOTES GRF·GtiMI FJtd ~I ac ~ ~ ~ ~ WATEALEVEl..S NTI urr,, ATA " ac 
3 0. ~ 0 INSTRUMENTATION 

ti TYPE ANO .g SURFACE o~g .. 
DESCRIPTION ·-· ·-ti!tt ... "'"'"' 

& J,PL.SM,CL 

2.iG,20 

21 
1
~ 

LOOIJEO: S, COSIO 
CHECK£0: B, TILTON 
OA TE: 615195 

J.I,SM,CL 

Golder Associates 



PROJECT: LAIOI.AWIAf·FS 
PROJECT NO: Q.Q.2846 
LOCATION: BRIOGETON, MO 

,,. 

'"" 

... 

268 

270 

ROOK PE 

DESCRIPTION 

256.5-260.1 ft. 2 .so 
Slfghtfy weathered, thicldy 
bedded, medium gray (N5), very 
finely crystalline, medium 
strong, ARGILLACEOUS 
DOLOMITE, ~ARSAW 
FORMATION) 

Some porosity. large wg@ 
258.B ~. some smaller vugs 
elsewhere. some calcite 
filled. black organic laminae 

260, M!55.5 ~ 
Fresh, thfnly to thickfv 
lam1nated, greenish &lack 
(5GY 2/1), vary fine grained, 
weak; DOLOMITIC SILTSTONE, 
fNAASAW FORMATION) 

193.70 
265,5-269.0 ~ 26!t50 
Fresh, thickly bedded, medium 
fight ijray (NB) to light olivo 
gray (SY 611), coarse grained, 
medium strong~ ,FOSSILIFEROUS 
LIMESTONE, (WARSAW 
FORMATION) 

269.0-272.8 ft :we. 
Fresh, thickly laminated to 
thlnly bedded, rnedlum dark 
gray (N4), very fitte grained, 
medium stron9.,_ DOLOMmc 
SILTSTONE, ~ARSAW 
FORMATION) 
Abundant 0.1·0.4 a interbeds 
of coarse ciystaJl/ne 
arenaceous Oo1omile 

DEPTH SCALE: 1:2 

"' 9 
~ 
~ 

~ 
" 

DRILLING CONTRACTOR: LAVN6·WESTERN 
CRll!.ER: O. MAHUAtN 

RECORD OF ORILLHOLE PZ·111·KS Sh&ot 12 cf IS 

SORING MEniOO: NX Core & water 
OA1WNG CATE: 3/1~3/21/9!5 
ORlU.. RIG: CME 75 

"""' PL,l'l.lmlf ........ 
F•FIUI ceuv .. ............ ....... U,Url!;Uat!ng ... .......,, .. .....,. .,.._ ..,,..,,., 
F,F"1*11an 1-1~ VR-V. Aol4'I 

F .. FeoJiklt 
CL-ciaylnfll 
~ .......... 

DATUM; MSL 
COORDINATES N: i060020.76 
AllMUTH: 0 

" z ~ 
ffirti ~ 1ti 

GAF·<hwl Filed ~~ w 0 

c g a 
l!, ... 
1ti 

COUAA ELEV: 459.2 
E: 515850.23 

INCLINATION: ·90 

z 

!;i ... Nora, 

~ m tli- ~ ;; ~ WATEA I.EVEt...S 
ti; !SCo NUrlY TA c §8 ;,: ~ INSTRUMENTATION 

ELEV 

OEl'TH 
IFll 

200.10 
259.10 

100.,0 
:259.10 

@ ii§ z ROD 

~ffi iE Uw 
a: OC>OO ~~. 

"'"IIVN N""""""''" 

" .. ~ 

23 '" 

LOGGED: S. COS10 
CHECKED: S. nt.TON 
DATE; affl/95 

\lwm 

~8~ g 
~ g 

TYPE AND 
SUFIFACE 

0£SCAIPTIO"' 

J,I.A,CL 

J,PL.SM,CL 

J,l,SM,CL 

J,Pl.SM,Cl 

J,Pt..SM,CL 

y 10 tt ~~ g~ " a ~i i 

~ 

~~ 
•• g ... ---N.., ..... ,a; 

a:a::a::a:: a: 

c 

~ 

4122195 @ 17:45 
End Aun 21 
Quit drilling for the 
day 
4/ZJ/95@7:30 
Begin Aun22 

Golder Associates 



PAO.leer: l.AIOt.AWJAI-FS 
PFIOJECTNO: ~ 
LOCATION: BRIOGETON, MO 

• 

01:SCAtPTION 

272.8-274.0 ft 272.BO 
Fr .. h, lhlcl<ly lamlrtOled, 
greenish black {5GY 2/1), ver; 
fine grained, weak, CLAVSTONE, 
r,IARSAW FORMATION) 

,,.1..~~~~~~~~-11'·~·~20!!!< 
274.0-290.2 ft. 274.00 

278 

278 

280 

282 

284 

, .. 

, .. 

Fresh, thickly faminatad to 
medium bedded, medfum light 
gray (N6) to medium dark gray 
(N4J, vf·m grained, weak to 
medium strong, SILTSTONE, 
r,/AASAW FORMATION) 
Calcite filled vugs. interbeds 
of Silty to Sandy Dolomitic 
Siitstone 

OEPlH SCA!..E: 1 ;2 
OFllt.UNGCONTRACTOA: LAYNE·WESTSRN 
DRILLER:. 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Shfft 13 cf 19 

COllAR Et.EV: 4SQ.2 90AING METHOD: NX Cont & 'lffltar 
OAIUJNG DATE: 311"95-3/21195 
PRILL FIIG: CME 75 

180.20 
279.00 

23 118% 

24 
1
~ 

LOGGED: S. COSIO 
CHECKt.Ll; B. TILTON 
DATE: B/5195 

OATUM: MSL 
COOADINA.TES N; 1068620,7& 
A2lMUTH: O 

J,Pl.,SM,CL 

E; 51585o.2a 
INCUNA.TION: ·90 

NOTES 
WATER LE\lt;LS 

INSTRUMENTATION 

J,Pl.,SM,CL (2) 

J,U,SM,CL 

J,l,SM 

Golder Associates 

1 
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PROJECT: LAIDLAW/Rl·FS 
PFIOJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

... 

290 

292 

,,. 

OESCA!PTION 

274.0..290,2 ft. 
Fresh, th= laminated to 
medium ded, medium light 
gra~ (N6) to medium dark gray 
(N4 , vt-m grained, weak to 
medium strong, SILTSTONE:, 
r,,IARSAW FORMATION) 
Caicite Hiled vuga, interbeds 
of Silly to Sandy Dolomitic 
Siitstone 

1 .00 
290,2·293.7 ft. 290.20 
Frelffl, thlc.kfy laminated to 
thinly bedded, medium gray 
(N5), floely cry,,talllne, 
medium slrc,~ ARENACEOUS 
DOLOMITE, AASAW 
FORMATION) 
Dark gravJN3) argi!laeeous 
laminae, oturbated 

?65,50 
293.7·295.2 ft. 293.70 
Fresh, thlnfy lamlnated, 
medium dark gray (NB), very 
f1ne_g1?.1ined, weak. 
SILTSTONE. r,,IARSAW 
FORMATION) 

295.2·306.8 ft. 295.20 
Fresh, thickly laminated to 
thinly bedded, medium gray 
(N5), ftne!y crystalline, 
medium .strong, ARENACEOUS 
DOLOMITE, r,,IARSAW 
FORMATION) 
Argillaceous laminae, no 
porosity 

302.8-303.6 ~ 
Fos:ii!iferous Oolom!te 
interbed 

OEPTii SCAl£: 1 :2 

~ 
g 

~ 
0. 

el 
~ 

Df!IWNG CONTRACTOR: LAYNE·WESTERN 
DRJU..SA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS StllOClt 14 ot ts 
COLLAR El.EV: ~.2 SORINGMETHOO: NXCora&wam, 

OAIWNG DATE: 3/15195-3/21/95 
ORIU.. RIG: CME 75 

"""" F•F-.11 ....... .. .._ ·~-
d EU!V z 
z Oli.P-TH a 

{f1) • 

24 

170.30 
288.90 

,s 
1159,00 
290.20 

160.:20 
299.00 

"""'""' , ........ 
"""""' 

.. _ 
U·~ ·-ST-

.. _ 
M~ lJR.V. fbJgt, 

> 
!§ g 0 • 

~~ aoo i!.,, ~~ 

8g ". 
NjW~~ ~8~ g • oooa • • ..... .,. .... " . 

'"" % 

100 
% 

LOGGED: S. COSIO 
CHl;Ck'.EO: B. TILTON 
DATf!; SiSls5 

F•F~ 
Cl,Clay"" 
CH.,_ 
H·HNlild 

DATUM: MSL 
COORDINATES N: 106a620.76 
AZIMVlH: 0 

~ 
~ ~ 

c 

ffi~ "1 9 z 

""""""" - ~i w " ... e; ;;; z ;,-UITY TA ~ 5 
~ ;, 0. 

TYPE ANO •8. ~~ = SURFACE ~,.. ~:,; DESCRIPTION ~ 12¢2~ •• 

J,U,SM 

I 
ill 
" " 

E: 5tee5Q.23 
JNCUNATION: -BO 

NOTES 
WATER l.SVELs 

lNSTRUMeNTATION 

Golder Associates 



PAOJECT: t..AIOLAW/RI-FS 
PROJECT NO: 943-2&48 
LOCATION: BRIDGETON, MO 

310 

312 

AOCKTYP 

OESCRIPTION 

2S5.2<106.81t 
Fre$h, thlcldy laminated to 
thinly bedded, medium gray 
(NS), finely ciyslalllne, 
medium strong. ARENACEOUS 
OOLOMffE. r,,/Af!SAW 
FORMATION! 
Argillai;eous 1amlnae, no 
porosilY 

152.4(1: 
306.6-315.2 fL 3()6.80 
Fresh, thickly laminated to 
thinly bedded, wry light gray 
(NB) to dark greenlsh gray 
{5GY 4/1), f.m gmlned, medium 
strong, F'OS$IIJFEROUS 
LIMESTONE and OOLOMfflC 
SILTSTONE, r,,/ARSAW 
FORMATION) 
lnlerbedded fossiliferous bads 
and shaley beds 

315.2·328.7 ft 
Fresh, thle!Qy laminated to 
medium bedded, medium light 
gray (N6) to olive gray 

316 {5Y 4/1),? lo medlUm sand, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE, r,,IARSAW 
FORMATION) 

318 

.o 

DEPTH SCALE: 1 :2 

§ 

~ 
~ 

OAIUJNG CONTRACTOR: u\YNE·WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·111·KS 
DATUM: MSL 

Sheet 15 of 19 

COUAA El.EV: 458,2 BORING METHOD:. NX Co,. A water 
DRIWNG DATE: 3JHi/tl5-3121195 
ORIU. RIG: CMS ns 

"""" PL,PlaNr -~, ..... C-°""td -.. """" U·- , . ...,.,.., .. _ 
ST0 Stepped """""' ,.,..._, 
'"'''- VR,y, fb.igi 

> 

I~ 
DI 

""' g w~ <w 
§ 8§ ROD o, ••• oe,,rn 

~!~$? ~8~ li IFlJ < < 
:~~~ . . " . 

COORDINATES N; 1060$20.75 
AZ1MUTH1 0 

"'""°""" "' 
c:1._ ... 

~ ~ CH'°""'> 
~~ l.l H-lihltd z 

""""'""" - w " ~i= "' ,! ~ Ul1Y TA m 

c g i 
~ 

~ ~ ;; 

E: :515850.23 
INCLINATION: -90 

a 
< 

NOTES 

if WATER LEVELS 
0 INSTRUMENTATION 
e li " lYPE:AND 

SURFACE •8 < ~II! ii g~g og 8l ~-" ;: ~ DESCRIPTION ~ . I IQ;fti!&! ~2 

J.PL,SMC,L 

J,PL,SM.CL 

J,PLSM,Cl 

J,PL,SM 

•2 !~! 

4/23/95 @ 15:02 
Endtlun28 

• J,PL,SM,CL Quit drilltng for the 
day 

140 10 
.319.10 

LOGGED; S. COSIO 
CHECKEO: 8. TILTON 
CATE: BJS/95 

4/24/95@ 12:00 
Begin Run 29 

Golder Associates 
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PROJECT: I.A!otAWIAl·FS 
PROJECT NO: 943-2848 
LOCATION: SRlOGETON, MO 

328 

330 

TYP 

OESCFUPTION 

315,2-32S.7a 
Fresh, lhlcldV laminated to 
medium bedded, medium light 
gray (NB) to olive gray 
{SY 4/1), medium sand, 
medium strong, FOSSILIFEROUS 
LIMESTONE and CALCAREOUS 
SILTSTONE. ~ARSAW 
FORMATION} 

Cak:areous Shale lnterbeds 
<0.1-0.5 a thick, some 
Uthographic textures, 
commonly sificified 

j2S,7-330.B ft 
Fresh, thickly laminated, 
light gray {N7} to fight olive 
gray (5Y 6/1), clay sized to 
coar.ie silt sized, med! um 
strong, ARGILLACEOUS 
LIMESTONE, ~ARSAW 
FORMATION} 
Chert common. calcite vugs 

330.8-336.4 rt 
Fresh, thk::kfy laminated lo 
medium bedded, medium light 
gray {N6), clay sized to very 
coarse sand sized, medium 
strong, LfTHOCLAsnc 

3.:!2 LIMESTONE and CALCAREOUS 
SILTSTONE, ~ARSAW 
FORMATION) 
Jnterbedded <0.1-0.3 
Jithocfa.stic beds with clayey 
shales-, slllcification oommon, 
few stylolites 

OEPTrl SCALE: 1:2. 

9 
0 
£ • ~ 
" 

OAltUNG CONTRACTOR: LAYNE·WESTEAN 
ORILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS Sheet 1B Of 19 

BORING METHOOt NX CDre & watar 
ORIWNG OATE: 3/15J95.3/21/95 
ORll.1. AIG: CME 75 

J.Jant PL·Pl;irtw ~-F·F*'I C·Cuved ·--S·Sm• U·llrlr:thmQ SM.s«IDolh 
B·Boddr\g ST•$t.pptd ~-~-"'" 1-!ITl(lUllt Vil·V. ROr.q\ 

F,..F~ 
CL-a.,,,.. 
CH.CHlm!D 
H·H•alfld 

DATUM: MSl. 
COOAOINATEs N: 1068820,18 
AZIMIJTH: o 

Cl z ,: 

ffi~ 
~ 

" I.I z 
~~ GAF-0rav,1 Filed w 0 ,r ;;; 

0 g ~ ! 
~ 

I.I z 

C:OUAA El.£V; 459,2 
E: 515650.2:1 

INCLINATION: .9IJ 

z 
0 
;:: 
;,. 

NOTES 

• w- ~ 

~ 
WATER LEVELS > SCONTINUITY TA " 

Q 
,r 

~~ ~ ;;; INSTRUMENTATION 
El.EV 

DEPTH 
(fl) 

1.:lO. 0 
329.10 

d z !§ • ROD B. ~ffi ~ 

" " ~· 0000 
...... <II.~ . .., ...... 

30 '~ 

LOGGED: S. COSIO 
CHECKED: a TILTON 
DATE: 6/SJSS 

\!• II-!§ Jg O 

au~ "' 
• a 

" . 
0 

m TYPE AND 008 SURFACE • .. ao• 
DESCRIPTION "" n•-

£~ i1; ~ :! 

J,PLR 

J,l,SM,CL 

J,f,R-open 

J,U,SM 

Golder Associates 



PROJECT: LA!DLAW!fil-FS 
PROJECT NO: 943-2848 
i.OCATION: SR!DGE;TON, MO 

330 

"" 

''" 

PE 

DESCRIPTION 

336.,t.~.ra 
Freah, thickly lamina.led to 
medfum bedded, medium light 
gray (NB), clay :siled to 
very coarse sand sized, 
medium strong, ARENACEOUS 
LIMESTONE and ARGILLACEOU 
LIMESTONE;, r,/ARSAW 
FORMATION) 
Highly sificified, some 
lithographic textures 

115.50 
343.7-368.8 tt. 343,70 
Fresh, thh:kly laminated to 
medium bedded, very lfght gray 

INB) to medium light gray 
NG}, fine silt sized to 

coarse silt sized, medium 
strong, SILICEOUS LIMESTONE 
and AAENACEOUS LIMESTONE, 
(KEOKUK FORMATION) 
Olsem!nated chert abundant, 
calcareous dotomltfc, sllty 
Cfay interbeds, differenlfaf 
compaction lea.tum 

350.S-350.9 ft. 
Porous 

351.6-363.S ij, 
Porous. vuggy 

DEFll-1 SCALE: l :2 

"' g 
Q 
:c 
~ 

a! 
CJ 

OAIWNG CONTRACTOR; LAYNE-WESTERN 
OFl!UER: 0. MAHURIN 

RECORD OF ORILLHOLE PZ-111-KS Shffl: t'7 of 19 

COlLAA ELEV: 459.2: BORING METHOD: NX Core&. water 
DRIWNG DATE: 3/15/S!S-3121/DS 
ORlU. RIG; CME 75 

""""' "'-·"""" .......... ,.., .. """""" ·-.. ,,_ U·Undl.ilalnQ ,.,....,.,~ .......... ., ........ -F,Fofl!IIOrl J.lrt~ \fR.V. Acl.dl 

,..,,...,,,,. 
°"""""" CH""""' 

"'"""" 

CA.TUM: MSL 
COORDINATES N: tOO&i~. i8 
AZIMUTH; 0 

~ 

" i!: c 
ffi "' lil 

g 
z ~ 

GRF-Ot.avtl F"illd w 0 > 
~ ~ ;; 

g 

e: s,5850.:?a 
INCLINATION: -90 

z 
0 
i= 
;'.! 
ili NOTES I ~ i ~ WATER L.EVeLS > W> OISCO NUJTVOATA \;; ~ ii: 

~ ~ INSTRUMENTATION ruv 
OEPTH 

{F11 

110,60 

""'·'° 

g ~e WW 

z §~ ROO 
~~ " ~ ¢ ,:;,QQO 
~w 

N~..:I~~ ......... .., 

30 l~ 

:n 1~ 

t.OGGEO: 9. COSIO 
CHECKED: a TILTON 
DATE: 615195 

i}i!u, 
~8~ ~ 
• • " . 

TYPE ANO 
SUF\FACE 

DESCRIPTION 

J,P~SM 

J,U,SM,CL 

J.l,R 

J,(R 

~§ if ~£ ii g; ··! 
13 ~3: 

g:;,.. 
~ ~¢2&! IJ!2 ... d "'"'"' 

~ 

343.7ft 
lop of KEOKUK 
FORMATION 
encountered 

Golder Associates 



PROJECT: LA!Ot.AWIF!l·FS 
PROJECT NO: 943-2648 
LOCATION: BRIDGETON, MO 

352 

,,,. 

,.. 

300 

362 

364 

K PE 

343.7·368.6 ft. 
Fresh, thicklv laminated to 
medium bedded, very light gray 
(NB) to medfUm light gray 
(NG), fine silt sizad to 
coatsl!t silt sized, medium 
strong, SIUCIOUS LJMESTONE 
and ARENACEOUS llMESTONE, 
(KEOKUK FOAMATJON) 
Oiseminated ehert abundant, 
calcareous dolomllic, silty 
Clay int(l'rbeds, differential 
compai::tion features 

DEPTH SCALE; 1 :2 

"' 9 
~ ... 
~ 
"' 

ORIWNG CONTRACTOR: LAYNE·WESTSRN 
CAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-111-KS ..... '"' 19 

SORING METHOD: NX Co~ & waler DATUM MSL COUARa.EIJ: -· Dfl!WNGDATE: 3/15/a5,-3/2!/95 COORDINATES N: 10686®.78 !;: 51:a5a23 
OAJU.RIG: CME75 ,_ 

F·Fa.11 ...... 
S.Btde!ino 
F-FcfaUOrt 

""' DEPTH 
(Fll 

100.40 
358.80 

Pl·- ·-~ ·-u-u~ ··-ST.$ltpptd "'""""' l·l~ VR-V, Roogt, 

> ffi~ 01 
~ ~o 

~~ OQ rw RCO iffi ·~! 8~ ~Q • 

~ ff: ll,. C> 
au .. 

C,QC,Q • • ,i;,,o..,.r,i N"1'1(11111- " . 

• 

LOGGED: S. COSJO 
CHECKEO: B. TILTON 
DATE: 615/95 

AZIMUTH: 0 INCLINATION: -90 

F.,F.o»dt 

"' z 
CL.Qaylnftl ., ~ 

~ 
0 

""""""" ffi~ t, = ~ H·HUll:td " !;i .;;, 
GRF -Grawl Fikd if;~ ll! " ~ 

i i 
NOTeS 

1:5- ~ 
;; ~ WA TEA LEVELS NUJTYOATA ., 

~ ... 0 INSTRUMENTATION' 

~ TYPE AND s§ SURFACE; lil~g 
0£SCAIPTJON .. 

2!1 J:12"' 

J,l,A (2) 

J,l,VR 

J,l,VR 

J,PL.VR 

J.PL.R 

J.l.R 

Golder Associates 



PROJECT: t.AlDlAWJA!,.FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

DESCRIPTION 

•310 

-372 

-374 

i.. 376 

Laeo 

.;;,. 384 

OEFTH SCALE: 1 :2 

0 
0 
~ 

ll 
a' 
ili 
I!) 

OAIWNG CONTRACTOR: LAYNE·WEST!;RN 
ORILLl:R: 0, MAHURIN 

RECORD OF DRILLHOLE PZ·111·KS She:t:t 1G of 1& 

BORING METHOo: NX Core & water 
OAIWNG DATE: :)/1Sla5-3/2:1/9!.i 
OAIU. FUG: CME 7.5 

J.Joint 
F·FaJI 

$""• 
$B,-
F·Foluon 

El.EV g 
• DEP1H , 

{F1) ~ 

Pl.,"""' p.p-

""""'"' ............. 
U·U~ ··-Sf-Slbj;lptld 

.. _ 
,..,..,,,.. VRN. Aous;t, 

> • We 

~I ~~ i~l!! Rae 

~ffi Q ~8~: 
ti:: ~g*re; ~~. 

~ g ...... ,; ... ;,-

LOGGED: s. COSIO 
CHECKED: 9. TILTON 
DATE; 1315/95 

DATUM! MS!.. 
COOR!JtNA'JESN; 1068620.7S 
AZIMtrrH: O 

COLLAR a.EV: 4&9.2 
e~ 515850%! 

INCLINATION: -00 

F .. FitO:Ddl 
CL-ctayll!t'I 
CH"°""" 
tt·Mlla.kid 
GRF-Gr;r,,111 ~d 

NTINUrTY DATA 

TYPSAN:0 
SURFACE 

OESCR!PrtON 

l!J 
;;,; i!: 0 

ffil;j l!J 1;i cl ! ffi ~ 

/"o Cl ~ 
1;i f· e: ;,; 

~ 0 
" ;,; <! 

z 

!§ ~ ti£ ~ D~gg~ .., ... ..,"' ... 
Cl ~~i ~::22 22::;21 

Golder Associates 

NOTeS 
WATER L.EVe..s 

INSTRUMENTATION 
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·U 

-50 

10 · . 
.. 

. 
.. 

t-15 

. . 

t-25 

r30< ,, 

0 .351 
r-""L._r., 

-::,: 

r400 

2c 

~ 

Well No. PZ-111-KS 

Boring No. X-Ref· PZ-111-KS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 106'1021 ft. 

Easting: 515&60 It. 

Drilling Summary: 

Total Depth -----'36"'8'-.8-'-'fl.'--------
Borehole Diameter See comments ,----c...,-=-.,,-------C as Ing Stickup Height 1.69 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Bit(s) 6 1/4 ln. JO Hollow Stam Auger Bit, NX Core, 

14 314 in. Tricone Sit, 10 in. and 5 718 in. Button Bits 

Drilling Fluid Auger-None, NX Core Water, 
Air and Mud Rotary 

Protective Casing 8x8 in. Square Steel, by 5 It. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log __ _ 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.69 
357.15 
366.96 
+ 0.50 

- 357.15 
- 366.96 
- 367.30 
- 83.80 

String(s) Elevation 
c, 460.87 - 102.03 

81 102.03 - 92.22 

C2 92.22 - 91.88 

C3 459.70 - 375.38 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

459.2 ft. NGVD 
460.87 fl. NGVD 

Stan Finish 
Task Date Time Date Time -- --Drilllng -- -- -- --
CME75 3/15/95 7:46 A/24195 18:45, -- -- -- --
Schramm Rotary 4/2Gff.15 a:20 4/26/95 to:30 -- -- -- --

-- -- -- --Geophys.Logglng: -- -- -- --Casing: -- -- -- --
2" PVC -· 7:00 516/&s 9:00 -- -- -- --6 .. Steel 419/95 t1'.flCI 4/S/95 15:15 -- -- --10" $t9el 4/8/95 8:ll<l 4/B/95 11:00 -- --Filter Placement: 5/S/95 9:00 6/6/95 10:15 -- -- --Cementing: -- -- -- --
Development -- -- -- --Bentonite Grout 5/G/DS 10;30 61,,,.. "'"' Bentonite Seal 61811lS 10:15 ~ 'i1r:5o -- -- -- --

t--cc::--::--c::-----:-------------~ 
Well Development 

+ 1.00 - 215.30 C4 •00.20 - 2<s.ss Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rlngs 

[Tll Screen: 

C2 2 In. dia. threaded PVC end cap (4 In. long 
or 0.33 It.) (C3&C4-see comments) 

81 2 In. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rings Ii Sand Pack: 16-35 mesh Silica Sand, 354.7-368.8 ft. 

Filter Pack: Less than 50 mesh Silica Sand. 

351.4-354.7 ft. 
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-330.97 ft., Neat cement, 3.0-215.3 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 330.97-351.4 ft. 

Concrete: 0.0-3.0 It. ---------------

Recovery Data: 

,OQ 

90 

ao 

i 
70 

00 

•o 
<O 

M >o 
20 
,o 

0 
0 00 

TIME (Minutes) 

Comments: 14 3/4 in. (0.0-84.0 It.), 10 in. (84.0-215.5 ft.), 5 7/8 in. (215.5-368.8 ft.) 

Surface Casing C3: 10 In. ID/ 10 7/8 In. OD Steel Casing 

Surface Casing C4: 6 1/8 In. ID/ 6 5/8 In. OD Steel Casing 

I 

ao ,co 

Not to Seo le Supervised by D.Alloway 
Job Number ----.-.,---28-4~8~---- Site LAIDLAW/OU2 AI-FS/MO 

File Name F'Z111 KS 
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RECORD OF DRILLHOLE pz.111-so Sheet 1 of 2 

COIJ..AA ELEV: 459.2 PROJECT: !..AJO!..AWJRl·FS 
PROJECT NO: 643-2$46 
LOCATION: BFIIOGETON, MO 

SORING METHOD: NX Ccm & willer 

• 102 

'", .. 

""'1sa 

-202 

DRILLING CATE: 4/11195 
DRILL RIG: Schramrn 

DESCAJPTICN 

0.().199.9 ft. 
No sampling conducted 
See Record of Drillhole for 
PZ~111~KS 

g 
~ 
~ 
< 
"' " 

"'""' F,Fa.Jt 
..... N ......... 
F·fcbl!Qn 

0 El.llV z --
DEPTH z 

~ 

1"1 ~ 

259.30 I "51:t.::!O 
199.9-ZCG.9 ft l!Hf.90 199Jl0 
Fresh, very thickly bedded, 
medium gray (NS), coarsely 
crystalline, medium strong, 
FOSSILIFEROUS LIMESTONE 
Upper 0.. 1 ft abundantly 
fo5siliferous 

ArgU!ac:eou&, arenaceous, 
abundanttv fossiliferous. few 
stylolltes, few calcite fflled 
vugs 

Pl·Planar 
C-CISVfll 
U·Unduatng 
ST·S~d 
Mnegwlr 

> 
]~ ~ 

WW g ~~ ROD BM ~ ffi 
a: ~i~l:i: ff ~ Cl 

....... '°"' ... 

lffll 

p.po,lhl,d ..... _ 
Sl,Ukt'IQQlh .. _ 
VR.V. Acugh 

Cl 

Jiw 
0158§ g 

g g 

OATUM; MSL 
COORDINATES N·, 1068638.1 
AZ1MUTH: o 

" I: .; 
ffits " ~ i',c ffi 

"' ll fl' ... NUITYOATA m 

~ 
TYPE ANO 

" < g ... z 
5 
~ 

! 
1;l 

" .; 

E: 515834.6 
INCWNA11CN: ,90 

is 
~ 
~ NOIB! i WATER LEVEt.S 
0 INSTRUMENTATION 

• SURFACE !S If Si 
§ j;~i1t ...... ..,. 

ii: a~88il m 
oeecf!jP1'JON ~\ "'i2~"'i~ ::E:Z:: ICIC:Z:: 

i 
' J,PL.SM (3) 
; 

! 

j 
' I 

0.0.98.0ft. 
On 4/10/SS borehole 
advanced with 9 7/8 In. 
bit using mud rotary 
then 6 in. steel cas1n$ 
grouted In annulas with 
neat cement. at 91.0 ft 
component bedrock 
encountered 

4/11/95@10:24 
Began Run 1 

• J,PL.R I 
! 

,L.. 208 

DEPTH SCALE: 1 :2 

E: 

I = b': 
~ 
E 
E:: 

~ 
I=;: 

ORIWNG CONTRACTOR: LAVNE·WESTERN 
DRILLER: M. VOGT 

LOGGEO. J, MILLER 
CHECKEO: a. TILTON 
OA TE: 5124195 

I 
I 
I 
I 
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PROJECT: l.AID!.AW/Rl...PS 
PAOJECT NO: "943-2848. 
LOCATION: SFl!OGETON, MO 

ROCI< 1-rPE 

199.S.209.9 ft. 
Fresh, very thickly bedded. 
medium gray (NS), coarsely 
crystalline, medium slrt)ng, 
FOSSILIFEROUS LIMESTONE 
Upper 0.1 It. abundru,tly 
foasl!lferous 

i.. 210 End of Record of Drillhole 
at 209.9 ft 

209.90 

r"'212 

1""214 

'°' 218 

-22, 

CE'PTH SCALE: 1 :2 

" 0 
~ 

g 

I 
0 

DAIWNG COl>ITRACTOR; LAYNE•WESTERN 
CRILI.ER: M. voar 

RECORD OF DRILI.HOLE 
BORING METHOD: NX Cont &. willer 
OFIIWNG DATE: 4111195 
CRILL AIG: Schramm 

J,Joitt 
fl·Faut ...... 
a,atddnQ 
F·Fcfa!IOn 

d EU,V z 
DEPll. z 

~ (Fl] 

209.9o 

Pl·Planaf N'ohhod 
c.c.rn., ,-.. 
U•Unrul.11ing SM<Smi:!Q#t 
ST-stepp,ttl ~-1-lrregtJN VR.V. FIOUjj1 

> ~g 01 • •\\' 1• ~8 ROD i!~ 

I ~c 
O ts Bl i u. 

• gg~~ 0 ~ N'C'lllllil .. " 

LOOGEO: J. MILLER 
CHECKED: S. TILTON 
CATE; 5124195 

PZ·111·SD 
DATUM: MSL 

Sh01rt 2 of 2 

COLLAR El.El/; 4$9,2 
COORDINATES N: 1068638.1 
AZlMUlH: D 

E: 515834,6 
INCLINATION: -90 

" ~ " ~ "' 0 

ffi~ t; IJj 'ii; !:;: 
" 

,. 
"'c ii! 0 r 

I .. NOTES 
~g " ~ WATS:A LEVELS TINUITY ClATR 

r ir "' " 
3 .. 0 INSTRUMENTATION 

r 
TYPE ANO 'o 

0~88! ~ S'J~FACE IJcg ff: i ! iE 
OESCRlPTlON § ~~~ ......... N 

rr.-..,ci. .. ... tc a: a:a: !~:::2 !! 

4/11/95@ 12:06 
End Run 1 
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Not to Seo le 

- - -
Well No. Pz-111-so 

Boring No X Ref· PZ 111 so 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Nonhing: 1068638 tt. ElevaJion Ground Level 459.2 ft. NGVD 
Easting: 515835 ft. Top of PVC Casing 461.55 fl. NGVD 

Drilling Summary: Construction Time log: 
Stan Finish 

Tola! Depth 210.0ft. Task Date Time Date Time -- -- --
Borehole Diameter 10 in. {0.0-98.0 tt.) 5 7/8 in. (~.0-210.0 ft.) Drilling -- -- -- --
Casing Stickup Height 2.33 tt . CME75 -- -- -- --
Driller Layne-Western Schramm Rotary 4/10/95 9:45 4/11195 t3:3a -- -- -- --

St. Louis, MO -- -- -- --
Geophys.Logging: 4/14{95 13:00 4/14195 16:00 -- -- -- --Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --

6 1/4 in. ID Hollow Stem Auger Bit, NX Core Bit(s) 2• PVC 4/21195 8:00 4{2t/95 a:1a -- -- -- --
5 7/8 in. Button Bit and 9 7/8 in. Tricone Bit 6 .. Steel 4/10/95 14:05 .C/10/95 16:21 -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --Air and Mud Rotary Filter Placement: 4/211'95 8:32 4121/95 s:12 -- -- -- --Protective Casing 8x8 in. Square Steel, by 5 ft. long Cementing: -- -- -- --Development -- -- -- --

Bentonite Grout 4/21/95 9:20 4121/95 ~S-0 

Well Design & Specifications Bentonite Seal ~ 9:15 ~ 9:18 -- -- -- --
Basis: Geologic Log x Geophysical Log x -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.33 - 199.40 C1 481.55 - 259.82 ---
199.40 - 209.20 S1 259.82 - 250.02 

209.20 - 209.50 C2 250.02 - 249.72 

+ 0.50 - 98.00 C3 459.70 - 381.22 
'• 

- - Stabilization Test Data: 
- - ' 

Time pH Spec. Cond. Temp (°C) 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 fl.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.01 O in. 

machine cut slot. flush threaded with 
U-r,ngs 

Sand Pack: 16-35 mesh Silica Sand, 195.8-21 0.0 tt. Recovery Data: 

Filter Pack: Less than SO mesh Silica Sand, ,00 

194.7-195.8 fl. 
00 

80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, le 70 

j 
00 

3.0-176.0 It., Neat cement, 3.0-98.0 ft. co 
40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) H 
30 

Slurry, 176. 0-194. 7 ft. 
20 
,o 

Concrete: 0.0-3.0 fl. 
0 

0 20 •o 60 80 ,oo 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Supervised by J. Miller Site LAIDLAW/OU2 AI-FS/MO 

Job Number 943 2848 - File Name PZ111 SO 





JTIIJIJIII SOIL BOREHOLE 
LAIDLAW WASTE! 8Y8TEllS UCC, 

425 lnc.h I,D, Hollow SteM Auger 

LAJDLA\.J/0U2 RI-fS/MO 
\JEST LAKE LANJ)F"ILL 

OPERABLE UNIT 2 

SPLIT SPOON; 2.0 inch tl.DJt.5 inch !.D. CSP) 

NORTHING: 1069002.00 
OA~ EASTING, 515674.0I 
DRU. RIG CHE 75 

ANGl.E VERTICAL 

!WA..£ HAMMER 140 U:i;s. 

----=- 1 -'­
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~2 
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~ 
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t:- 6 
L... 
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'-
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i-

i:: 
:::- 8 
L... 
L... 
'-
:::- 9 ,_ 
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t::- 11 ,_ ,_ .... 
:::-12 
L. 
L. 
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12 
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L.. 

6 !!,!!'. : : " L 
50/5 <HI' • • • • .. 

t•ll"/.) : : •• :..__ 
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7 
1l 
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3 

' 9 
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' 20 
14 
9 

3 
3 

,?" 

: :::L...._ 
.... .... .... .... .... .... 

SHELBY TUBE: 3.0 Inch O.D./2 13/16 inch I.D. (SH> 

OA1E 

£1.EVAllQN 457.9 ~ DEPlli 

(0.0-4.0 ft.) Loose to conpo.c't, Modero. te 
yeHowish brown ClOYR 5/4) to do.rk green!!!ih 
gray (Sti 4/1), SILT, trcu::E F'1ne Gravel, 
NR, do.Mp, <ML), CF [LL) 

C4.0-e.s FtJ Ver-y dense, r1ed>uM btutsh 
gro.y CSGY S/1), f'-c SANO, tro.ce or' 
F'me Gravel, SR, daMp, tSP), (rJLL) 

@ 5.0 ft., i:cblo!es o.nd rock encountered 

\.lU.U-i,,:,.g r ;,;i l...Or:ipa.ct, Mf;'CHUM 61uist'I 
gro.y CSB SID, f'~c: SAND, trG.c:e of 

(453.9) 

(447.9) 

F';ne Gra.vel, SR, MOiSt, <SP>, CF'ILL> C447.3> 
(10.6-20.0 f'tJ \./uste 

,.o 

lO.O 

10.Gr 

SP 

CD 

SP 

® 

SP 

® 

SP 

® 

SP 

® 
,__ 

SP 

0 

--: ------:: ---------------------------------
-:: ----------------------.....: ----

LOG 
80RINGNO. 

PZ-112-AS 

SIIEEf 

I Of' 3 

START 
11ME 

13:20 

l'lNIS!l 
TIME 

15:29 

OA1E OA1E 

4/10/95 4/10195 

Dr"i\linQ v1::ry 
ho.rd f'roM 
s.o-a.a rt . 
Split Spoons 
not c:oltec ted 

~ 
8 
(.!) 
z 
::l 
lE 
Cl 

~ 
" c:, 
~ ~ 
~ 0 
,; 



lliflli/111 
l.A!DLAW WAS'tE SYSTEMS INC. 

SOIL BOREHOLE 
4,25 inch l.O. Hollow Sten Auger 

LA[DLAWDU2 Rl-FS/MO 
~EST LAKE LANDfILL 

OPERABLE UNIT 2 

SPLIT SPOON• 2,0 ;n,:n D.D./1.5 ;nch l.D. <SP) 

NORTHING• 1069002.00 
DAlUM EASTING• 515674.01 
DRl.l. RlG CME 75 

ANGl£ VERTICAL EIE'AAING 

5'MPl,E HM.W£R 140 lbs. 

..... 
~ 

t: 
t::-16 
..... --c:::- 17 
'---c::-18 
'­... ... 
:::,- 19 
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'-c:::- 20 .... 
t: 
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t: 
L. 
L. 
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t:- 26 
t: 
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:::-21 .... .... .... 
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L. 
L. -
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25 

50/5 
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3 
3 
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4 
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8 
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IS 
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3 
10 
21 

v, 
1:,v 
v ~ '-" a.a·l7 V 

ifii' v ~ t~)i7" v :_ 
v 'ii 

17 v 
v 'Ii 

0.1' I:, v .. 
!!]' v 'ii 
(!!;I:) 7 'i/ 

V'ii 
•v 
v \l 

~I. II 
tasii :::. .... .... 

···:~ 

2.!J' : : : : 
ifii' 
mu;: 

tJ• 
,?,D' 
6$.Y. 

.... .... . .. . . .. . 

.... .... 

.... .... 

SHCLBY TUBE, 3.0 inch [l.0./2 13/16 Inch !,D, <SH) 

DAlE 

ELEVATION 457.9 

Cl0.6-20.0 Pt.) \.lo.ste 

,20.0-20.s Ft.) r,rri, greenrsn oloch: 
CSG 2/ll, CLAYEY SILT. NR, dar,p, 

\<CL-MJ..), <FILL) 
C20.S-22.0 rt.) Loose, l"lediul"I l'ight gray 
<N6), f"-c SAND, NR, do.Mp to MOiSt, CSP), 
Cf ILL) 

C22.0-24.0 ft.) StiFf, gf"eenish b\o.ck 
cSG 2/1), CLAYEY SILT. NR, wet. 
(CL-ML), (ALLUVIUM) 

(24,0-26.0 ttJ Dense, dark greenish gro.y 
(5GY 4/1>, f'rne SANO, NR, wet, CSP), 
CALLUV1UM) 

(26.0-28.0 ft.) Loose, 0Uv1;> gro.y 
(SY 4/1), CLAYE:Y f'lne SAND, N~, 
wet, (SC>. (ALLUVIUM) 

(1,;,.u,0-36.0 F't.) Cortp1;1.ct to dense, oUve 
gray <5Y 4/l>, f'ine SAND, NR, wet, <SP>, 
<ALLUVIUM) 

(437.9) 20.0 

(437.4) 

C4'.3S.9> 22.0 

(4 33.9) 24.0 

(431.9) 26.0 

(429.9) 28.0 

SP -
0 
'--

-: ---
SP = --© ---- -:: -
SP ---= ® 

-----SP : --@ ----: 
SP ----@ ------
SP ----@ ------
SP ----@ ------
SP --
@ -:: 

---

LOG 
IIORINONO. 
PZ-112-AS 

SHEEI' 

z OF J 

1lME 

13•20 

DAlE 

4/10/95 

DAlE 

4/10/95 

first wo. ter 
encountered 
e 23.o ft. 



11111111 SOIL BOREHOLE 
LAlllLAW WASTE 8YSTEM9 INC, 

sn;: NAME ANO I.OCA110N DRILLf«l ll£l1iOOI 
4,25 inch J.D. Hollow Sten Auger 

SAM1't.flG MlmlOD: 

LAlOLAV/OUc! RI-FS/M:Q 
SPLIT SPOON, 2,0 inch O.D./1.S inch I.D. CSP) 

WEST LAKE LANOrILL SHELBY TUBE• 3,0 Inch 0,0.12 13/16 Inch I.D. <SH) 
OPERABLE'. UNIT i? , WATER LEVEL 

TIME 

DATE 
NORTHING• 1069002,00 --DA'IUM EASTING• 515674.01 EI.E.VATION 457.9 

llRIU. RIG CME 75 SURFACE OOIIDITIO!IS 
AHGt.E VERTICAL -SAUl'U! HMIMER 140 lbs. 

!i ~ I I I -- ! 

I - i ;i !! DESCRPllON OF W.-

'- lO l.2:' .... <.2a0-3Er,0 Ft) CoMpa.ct to den5E', olive -l.... 30 aW gro.y (SY 4/tl, Fine SAND, NR, wet, CSP), -'- .... -'- S0/6 t60l!l (ALLUV[UM) SP -= .... '="° 31 .... @) .... :.._ -- .... -.... - -'-
.... -

::-32 : : : : '-
f'roM 32.0-34.0 Ft., sa.nd bec:ones f-M 

,...__ -9 t.O' .... -t::: II aw .... gro.ined -
II (50:0 .... -~ SP -=-33 16 ::::~ @ -.... -'"- .... : t::: .... ., .. -

t:-"34 
.... L... L '---- -10 2.ll' .... f'rOM 34,0-36.0 ft., $Cl.nd bl?COMeS f-c -'- 13 u .... gro:,ned -'- .... -'- 15 l!!tl:Z .... SP -i::- 35 20 
.... 

@ -.... .... -'- .... -t.... 
.... -.... 

'- .... C421.9) 36.0 -t:-36 "1:nd of Soll -i:iorehale Log at .Jb.0 Ft. --'- : t::: -t::- 37 --'- -
'- -'- -i......35 -.... -~ -~ -'- -t::- 39 --...... -...... -.... -
t:;-40 --~ -
~ -'- -t::- 41 --
L.. -.... -'- -
t:;-42 --.... -.... -.... -
'::- 43 --- -
C --t::-44 --...... -.... -- -

LOG 
IIOAINC NO, 

PZ-112-AS 

SliEEI' 

3 Of 3 

Dll!WNC 

START FlH1SH 
1IIE 11ME 
13120 ]5129 

DATE DATE 

4/10/95 4/10/95 

RalARl<S 
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' w z 
> 
<t .., 

~ 
0 
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••• ••• ... . .,, .. ,,", ... 

•20 'ffl 

tt 
tr 4 ~ . . . . . ' 
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Not to Scale 

- - -
Well No. Pz-112-As 

Boring No X Ref· PZ 112 AS 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1069002 ft. Elevation Ground Level 457.9 It. NGVD 

Easting: 516674 rt. Top of PVC Casing 459.83 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 36.0 ft. Task Date Time Date llme -- --Borehole Diameter 8 1/4 in. Drilling -- -- -- --Casing Stickup Height 1.90 ft. CME75 4/!0/95 1:3:20 4/t0/95 15:45 -- -- -- --Schramm Rotary Driller Layne-Western -- -- -- --St. Louis, MO -- -- -- --Geophys.Logglng: - -- -- --Rig CME75 Casing: 4{10/95 16:30 4(;0195 tij;40 -- -- -- --Bit(s) 4 1/4 in. ID Hollow Stem Auger Bit -- -- -- --
-- -- -- --Drilling Fluid Auger-Nona -- -- -- --Filter Placement: 41101&.5 11):40 4/1019.S 16;59 --Protective Casing BxB in. Square Steel, by 5 ft. long Cemenllng: -- -- -- --Development -- -- -- --Bentonite Grout 4/10/95 17:15 4/10195 t7:40 

Well Design & Specifications Bentonlte Seal 4/t0/95 17:12 4110195 mis -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.90 - 29.60 c, 459.83 - 428.33 --- ---29.60 - 34.40 S1 426,33 - 423.53 

34.40 - 34.73 C2 423.53 - 423.20 --- ---- ---- ---- - Stabilization Test Data: --- ---- ---- ---
Time pH Spec. Cond. Temp ('C) 

Casing: C1 2 in. dla. Schedule 60 PVC, 
llush threaded with 0-rlngs 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: Sl 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-nngs 

Sand Pack: 16-35 mesh smca Sand. 28.0-36.0 It. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, •oo 

26.6-28.0 ft. 90 

eo 

Grout Seal: Wyo-Ben Grout Weil Bentonlte Slurry, 

a 
?O 
00 

3.0-15.0 ft. ~o 
40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. ,o 
Slurry, 15.0-26.6 ft. 

20 
,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 •o 00 eo ,oo 

TIME (Minutes) 

Comments: 

supervised by S.Cosio Sit• 1.AIDLAW/OU2 Ri-FSIMO 
Job Number 943 2848 - F' Ile Name PZ112AS 

I 





""'""'" LAIDLAW WASTE &YB-uS fHC. 
SOIL BOREHOLE 

SITE N.111£ NIIJ LOCRIOH DfllUl«l IIElHOOI 
0.0-40.0 Ft., 4.25 Inch I.D. Hollow SteM Auger 

40.0-108.3 Ft., 3.875 Inch Mucl Rotn.ry <Tr-1cone) --LAIDLAl,//OU2 RI-FS/MO 
SPLIT SPOON• 2.0 :nch O.D./1.5 Inch I.O. CSP) 

VEST LAKE LANDFILL SPLIT SPOON, 3.0 inch O.D./.375 inch I.D. <HD) 
OPERABLE UNIT 2 WAWI LE'IEL 

'IIIIE 

0,.1£ 
NORTHING, 1069233,33 --0,.1UM EASTING• S!S759.B5 ELE.VAT!Cli 459.9 

llAIU. RIG CME 75 - TRUCK MOUNi SURFACE CONDITIONS Po.ved road 

NIGlE vr:RrlCAL SEARING NA 

SAMPLE HAMMER 140 

!t ~ I I I -- ! - I ;! li!i I ll£SCllFllOIIOl'lllm!RIIL 

... <0.0-20.0 f't.) No st1Mples collected, ••• -... Sell Borehole Log PZ-113-AS tor -t= -descriptions ...: :::-1 s -I- -.... -..... -!:::"" 17 -= L- -L.... -
,::._ ,a --~ -L- -L- : ,_ 
:::-1s --~ -L- -L- (439.9) 20.0 -:::-20 -2 0.9' (,20.0-27Jl f't.) St.;f'F, Otive gray -,_ 

5 1'.!<" ~ C5Y 4/1), SlL TY CLAY, tr"o..Ce 11er"'y f'tne SP -t: 9 (I,~) So.nd, NR, Moist, (CH), (ALLUVIUM) -
t::- 21 - 0 -= -'- '--- -'- -· -6 lf. -- -t::- 22 8 . M SP -13 .,., 

® 
--- '- --- -L.... -t::- 23 -· - -5 1.5' -

I- 7 TI'l" SP -.... 7 ""' -.... 
G) -:::-24 ---- --L.... - -.... 2 13' -:::-2s 7 is' SP -7 97:(') -.... © -,_ -.... I- -:::-26 ....... 1-- -4 1.2' -.... 6 IS"' SP -.... 8 , .. ., -

~ (432.9) 27.0 @ -:::-- 27 -I- (27,0-40.0 ft) Conpact, do.rk greenish -.... grny CSGY 4/1), fine SAND, sone Clay, NR, - -.... • I- -.... wet, CSC>, (ALLUVILJM) -728 --- -,_ -.... -!:::"" 29 --'-- -L- : '-

LOG 
BORINGNO, 

PZ-113-AD 

SIEr 
l OF 7 

DfllUl«l 

START -1lllE 11il£ 

11103 15150 

O,.lE 0,.1£ 

4/26/95 4/27/9'5 

REMN!l(S 

~ z 
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(.!) 
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::J 
c2 
Cl 
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"' :;;: 
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'- I 
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""''"""' LA!Dl,AW WASTE 8Y8TEM8 INC. 

LA!DLA\J/0U2 R!-FS/MO 
VEST LAKE LANDFILL 

OPERABLE UNIT 2 

SOIL BOREHOLE 
0.0 .. 40.0 f't., 4.25 Inch LD, HoHow Sten Auger" 

40.0-lOG.3 ~t.: 3.875 inr:;h M1,.1d Roto.ry <Troc:one) 

SPLIT SPOON: 2,0 inch [I.DJl.5 inch I,D, <SP) 

SPLIT SPCON: J.0 inch O.D,/,375 •nch I.D, <HD) 

NORTHINli• 10692JJ,J3 
DAl\lll EASTING• 515759.85 EL!.VATIOH 459.9 CASIN<l llEP1H 
ORl1.. RIG CME 75 - TRUCK MOUNT SORf'ACE COND1110NS Po.ved ,..oo.d 

ANGlE VERTICAL BEARING NA 

SN4Pf..E IWIMER 140 

'­
'­
'­
I-
'-- 31 
I:: 
'--
::::-32 
-
L 

:_33 
~ 

'-
1-
-
;::-34 
L... -'-
t=-35 
--'-
;::-36 
':: 
L-

t:- 37 
-'­
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'-
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'­
'­
'-
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'-
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'­,._ 
t- 42 .... .... 
'-

c:: 
:::- « 
'-
1.... -

4 
B 
9 

6 
6 
a 

4 
7 
ll 
13 

o.s· : ; : • ~ 
t.!i' •••• 

(27.0-40.0 Ft.) CoMpo.ct, do.rk greenish 
gro.y (5G'f 4/1), f'ine SANO, soMe Cto.y, NR, 
wet, tSC), <ALLUVIUM) 

(40.()-41,S f'tJ Coripo.et, tight brown 
(5YR S/6) to po.le yeU0¥1>Sh brown 
(lOYR 6/2), Ml?dlUM SAND, tr"'nCe ver-y fine 
Sand, NR, wet, tSP>, CALLUVJUM) 

C4l.5-44.0 F'tJ Col'lpc.ct, light brown 
<SYR 516> to l;ght b,-own C5YR 6/4), Fine 
GRAVEL. NR. wet. (GV>, (ALLUVIUM) 

(44.0-48,5 ft.> CoMpo.ct, cia.rk yellowish 
brown (10YR 4/2). Mf?diUM SAND. tra<:e 
coo.!"'se Sond, tr-nee Pint? So.nd, NR, wet, 
<SP), CALLUV[UM) 

(419.9} 

C41S.4) 

'415.9) 

~ 

I 
----: -------------------------: -------: 
-------

40.0 --: 
-SP -

© ---41.5 ---
SP --
0 ---.__ ---

44.0 SP --
' ® -----

LOG 
llOfllKG HO, 

PZ-113-AO 

SHEET 

2 OF 7 

11,£ TIME 

11t03 15150 

DATE DATE 

4/~6/95 4/27/95 

AEIIIIRKS 

~ 

" "' 
j' 

6 
"' 0 w .., ;., .., 
;; a:: 

u 
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lf"i 
~ 

' .ii: 
iE ' " 
0 w 
c, lL c, !;i: g c 
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..., 1;: 



11/ifJTJifl/ifl 
LAfDLAW WASTE SYSTEIIS INC. 

LA{OLA\rl/QlJC RI-FS/MO 
WEST LAK( LANDFILL 

OPERABLE UNIT 2 

NDRTHlNG, 1069233.33 
DAlUM EASTJNG, 515759.85 El£VA110N 459.9 

ORIU. fflG CME 75 - TRUCK MOUNT 

SOIL BOREHOLE 
0.0-40,0 t'"t.J 4.25 int::h I.D. Hollow Ste-n Auger 

40.0-108.3 ft., 3.875 inch Mud Rotnry CTr1cone) 

SPLIT SPOON: 2.0 inch (J.D./1.5 .nch 1.0. CSP) 

SPLIT SPOON1 3.0 inch O.D./.375 ;nch I.D. CHD> 

DATE 

SURFAC£ CQNOmOHS f::ro.ved road 

ANGlE VERrICAL SFNIING NA 

SAMPLE HAMIIER 140 

--..... ..... 
t:::- 46 
'­
'­..... 
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c ..... 
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t::"" 49 .... 
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13 
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6 
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~~ :::: ~ 
::r::iz1 ; : : : :.... 

l,1' 
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.... .... .... .... .... .... ·. .... . ... 
S5'll • , , , 

••• 2.W 

: : : : r-

····~[.. 
~ 

•s:o , , , , 
•••• L.. 

. '". .... 

: ::: ;..... .,. 
au' .... ~ 
45Zl 

: : : : L. .... .... . ... 

~-~0£SallP--,KH, Cf MAll!RIIL 

C44,0-48.5 Ft.) Co,..pact, do.rk yellowish 
brown. (lOYR 4/2), Meci!un SAND, tro.ce 
coo.rse Sand, tro.ce F';ne Snnd, NR, wet, 
cSPl, (ALLUVIUM) 

(48.5-49.S F't.l Col"!po.ct, olive gl"ay 
(5Y 4/1), Ftne SAND, SOME' Med!UM So.nd, 
NR, wet, CSP), <ALLUVIUM) 

C4'3,5-5J.O f't.) Co1"1po.ct, olive gro.y 
(SY 4/t), Ml?dfuM SAND, tt"'aCe Fine So.nd, 
tro.ce coarse So.nd o.nd f'ine Qro.vl'I, tro.ce 
Sitt, NR, wet, CSP>, (ALLUVIUM) 

C53,0~6I.5 f't.) Cor1po.ct, ollve gray 
(SY 4/1), l'l'ediuM SAND, little So.nd, tr-o.ce 
f';ne Grovel, trace Fone Sand and S;lt, 
NR, wet, ($.\J), (ALLUVlUMJ 

(406.9) 53.0 

! 

I 
---SP -= 0 ----

~ -
: -SP --(@) -
: -'"""- ----SP --

® ---
~ -= ---SP --
@ --

: ----SP --@) ----f-... ----SP --@ ---
~ -= ---SP --@) ----f-... -

SP -
" 

@ --

LOG 
9a!ll«lNO, 

PZ-113-AD 

SH£Ef 

3 Cl' 7 

START 
TIME 
11•03 

DATE DATE 

4/26/95 4/27 /95 
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llliillll 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAME N-IO LOCATIOtl DRIUJNG MEIHOI); 80RIIIG NO. 

0,0-40.0 f"t.; -4.25 inch I.D, liollow Stel'I. Auger PZ-113-AD 
40.0-109,3 r't.1 3.875 mch Mutl Rotary <Tricone) S!iEET -- 4 OF 7 

LA!DLAW/OU2 RI-F'S/MO 
SPLIT SPOONr 2.0 tnc:h O.D./1.S inch I.D. <SP) DfflLUNG 

IJEST LAKE LANDFILL SPLIT SPOON1 3.0 lnc:h D.D,/.375 inch I.D. CHO) START FlNSH 
OPERABLE UNIT 2 WA1ER I.Ml. - T1IIE 

Tl.IE 11,03 15'50 

D,1,lE D,l,lE D,l,lE 
NORTHING1 1069233.33 -- 4/26195 4/27195 

D,l,TUM cAST!NG, 515759.85 EL£VA110tl 459.9 

llRIU. RIG CME 75 - TRUCK MOUNT SURf"ACE CCHDITIOIIS Po.vecf roe.cl 

.IHGI.E VERTICAL - NA 

SAMPl.£IWAIER 140 

h 3 I I i ! 

il 
-... tlUWllEII 

I - I -!i DESl:RFOON OF MA1-. 

- .. •. ;_ C53.0-6LS f't.) Ccrtpo.c:t, olive gro.y SP -- .· ... <SY 4/1), Mecll1.1ti SAND, little Sc.nd, tro.ce- -r:: ·. ·. ·. ·. Fine- Oro.vet, trQ.c::e f'ine So.nd o.nQ Silt, @ -
t=- 61 

,,t ·., L__ 
NR, wet, <SVl, (ALLUVIUM) '-= -= 6 Q,'3' ~ ~ ·. 

(398.4) 61.5 -'- 10 ao' •••I -'- IO lus4 .... C6L:S-65.0 F't.) CoMpo.ct, dork greenish SP -,_ -[::- 62 12 . ···'--- gro.y {'5Ci'f 4/D, >95% fine to M«.>dlUM -.... @ .... grc.1ned svbrounciecl SAND. (5Z S;tt, NR, :: L.. .... 50,turo.tecl, <SP}, (ALLUV1UM), gro.des finer '- .... -'- .... -~63 : : : :1.- i-- -10 1.2' .... -L.. 20 [W 
.... 

:: L.. .... 
L.. 27 "'" 

.... HD -.... 
'--64 45 .... 

@ -t: .. ••' ..... -.... 
:: L.. 

.... ... ' 

~ ,. 
" '= 
:, 

1i:i 
"' c w 
~ S.: ~ 

:i' i5 
-i 

L.. -[::- 65 : : : ·- cGS.0-92,0 f't.) CoMpo.ct to ve.,..y dense, '--- -
1.7' .... -..... 21f .... do.r"k greenish gr"o.y <5GY 4/D, 75:t. f'1ne -..... ll:Sl:J 

.... 
SAND, 20% Ml;'df!JM Sa.ncl, 5% Silt, NR. SP -,_ .... -[::- 66 

.... ~o. turo. i:ed, CSP), (ALLUVIUM) 
@ -.... -.... 

L.. .... -L.. : :: :~ -'- -'--67 ::::- i-- -I:: 7 0.9 .... -20 illl' .... -L ... -'- 25 ,!5:Cl .... SP ..:: [::-68 28 : : : ;L. 
@) .... -'--

.. .. -.... 
'-- .... -

,r 
'i' ,, 

~ ' .,, 

~ ~ g c 

.... .... -r::-69 :::;~ ..__ -10 1.4' .... -~ 15 all' ... -L 
26 C701'J 

.... HD -L.. .... -[::-70 26 .... 
@ -.... -'- : : : :[._ -.... .... -'- ... . -

:-::- 7t .... )... c ..__ -8 1,2' .... -t: 10 ff' .... -.... -L l4 "'" 
... SP -.... 

[::-72 22 
@ -:::.L -'- -'-

.... -.... 
'- .... -t:-73 

.... I.. c '--- -6 1.2' .... -'- to all' .... -.... 
13 (60:.:> 

.... SP -,_ .... -
t:-74 17 .... 

@) -.. ' ,'-- -L .... -- .... -- .... -... 

., 
v ., 
ru c 
' < M ::: " "' ;;; 

~ 

d ,;.; 
:::; 

:a: < z 
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""""""' LAIDLAW WASTE 8Y8TEH8 INC. 
SOIL BOREHOLE LOG 

Sm!: IW,IE AHO UX:,..TION DRIU.ING M£1HOO; BORIHGNO. 
0.0-40.0 Ft.1 4,2'5 inch I.O. Hollow SteM Auger- PZ-113-AD 

40.0-108.3 f't,1 3.875 inch Mud Roto.ry (Tr;cone) SHEET -- s OF 7 

LAIDLAV/OUC RI-FS/MO 
SPLIT SPDON1 2.0 inch O.D./1.5 inch I.D. <SP} -IJEST LAKE.'. LANDFILL SPLIT SPOON1 3.0 inch O.D./.375 inch I.D. CHO) STARr FlHISH 

OPERABLE UNIT 2 WAlER L£IIEI. 11,IE TIM£ 

1lME 11103 1s,so 

Diil£ DAT£ DAT£ 
NORTHING• !069233.33 

CASING DEPIH 4/c!:6/95 4/27195 
Olll\lll EASTING1 515759.85 a.E.VATION 459.9 

ll!lJU. RIG CME 75 - TRUCK MOUNT SURFACE COHOOIONS Pc.ved road 

NiGI.£ VE:RTICAL - NA 

StMPU: HAt.lMER 140 

m- i! I I I ~ 11 SMIPI.E NUllllER 

""° i --~I i DESCRIPllONOFIIA1'£AW. 

- 17 l.l' (65.0-92.0 Ft.) Conpnct to very dense, -- 25 ~··· .... ~ dc.rk greenish gro.y (5GY 4/l), i5Z f'ine -- = - 35 '" SAND. 201. Medluii Sa.nd, SX Silt. NR. HD 
::-76 36 Si;i, turo.ted, <SP), <ALLUVIUM) 

@ -•••• L...._ -
~ 

.... -'-

.... -.... 
I- .... -

~ 

V' 

"' '= 
~77 : : : : I- ,__ -:: 
I.... 

17 1,8' .... -25 u .... - .... -34 ('1Gl!) HD -.::._ 78 39 .... -.... 
@) -... .... 

~ .... -'- .... -... ''''L -t:- 79 : : : : L- ,_ -22 1,J' .... -... 28 2:ir . ... -~ 
.... -... 28 k&S%l .... SP -

:, 
' 

Ee 
"' c::, w _, 
~ .., 

i' ::,: 
(..) 

-; 

t:- BO 31 .... 
@ -:: :: :... -'- .... -'- .... -,_ .... -

~81 •••• L_ ~ -IS 1.2' .... -L 24 aiF .... -I.... .... -'- 24 c,O'M SP -t:- 82 36 .... -: : : : l- @ -:... .... -... .... -... .... -t:- 83 •• ,,L.... ~ -20 !.5' .... -I.... 48 i!o' .... -L.. -'- 48 7!51:'. ) :: ; : HD -

111! 

"" " iC 

~ ' .,, .. 
0 
u.J 
c.:, !... c.:, !;;; g C: 

t:- 84 GO .... 
@ -.... -._ .. .. -.... • ...... ... . ... -I.... .... -t:- 85 :: : :L.... ,_ -12 l,D' -'-- 24 air .... I -L.. -

'- 34 ""' SP -t:- 86 38 ::::~ 
@ -.... -.... .... - m .... .... -... .... -t:- 87 •••• L_ ~ -18 t.2· .... -I.... 22 270' .... -L.. .... -I.... 32 160)'.} .... SP -:-BB 50+ .... 
@ -: : : : [._ -.... -- .... -.... . ... -t::- 89 .... ~ 
To -: 48 0.6' :::: .. ... SD • •• ® -I.... ••••L -- k:7!!% 

) :: :: L- '-= -
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"""""""' LAIDLAW WASTE s\lareus JNC. 
SOIL BOREHOLE 

sm: HI.ME - 1..0CAllOII DRIW«IMEIIIOD: 
0.0-40.0 ft., 4.25 rnch l.D. Hollow SteM Auger 

,' 40.0-108,3 rt.1 3,975 ;nch Mud Rot1;1ry (Tricone> --
LAlDLA\UOV2 R!-FS/MO 

SPLIT SPOONi 2.0 :nch O.D./1,S 1nch I.D. CSP} 

\JEST LAKE; LANDFILL SPLIT SPOIJN1 3.0 <nch 0.D.1.375 tnch I.D. CHD) 
OPERABLE UNIT 2 WAlER L£YEL 

TIIE 

DI.TE 
NORTHING 1069233.33 

CASING DEPIH DA'IUM EASTING, 515759.85 E!JiYAllOII 459,9 

DRILL RIG CME 75 - TRUCK MOUNT SURFACE COtf1llllOIIS Pnved roo.d 

ANGt£ VERTICAL - NA 

SAMPU: !WIMER 140 

!I ~ I I I SolMPI.£--
! 

I 11 I! I llb)IUPIION OF IIAl!RW. 

L- .... (65.0-92.0 FtJ Co!"!Po.Ct to very dense, -.... .... 
dark greenish gro.y C5CiY 4/1), 7SZ f'me -.... .... ->- .... S:AND, 20"/. Med1ur1 So.nd, SY. sat. NR. -.... 

I:;- 91 ... . sn turo.. ted. (SP). <ALLUVIUM) -:: .... 
L- ' .. -... ... -"' - ... (367.9) 92.0 --92 -'' . <92.0-108.3 Ft.) Dense, dark greenish -t:: ~ ... · gray C5GY 4/1), f'ine to c:cnrse svbrcuncfed -L.. :.: :· -L.. to well ro1.mded SAND, NR. so. t1.,.1ra. ted, -::::-- 93 

... 
CSIJ), CALt.UVIUM) -:'\-.\J. -

t -.... .,.. -

//- -
t;:-' 94 - -10 I.II' SP -t:: 15 w -
L.. 20 100%: 

~ ~ :·:.... ® = '::::-- 95 22 - -"t • .... ~:. -- -. -. - -~· .. ,__ •,. ·. -I::- 96 
..... -:.· .... -- :.~ •. -- . " -- :.:;.\: -

::::-- 97 --:: ... -·.: .. ·. -
\ :::·: -

:::-98 - -:... ·:·::.. -:... -:... ~-~~-:·~ -
t;:- 99 

,__ -9 !S .. : -:... 13 a,' ;:"-..\~. -
~ -17 ~~:!:) SP 
C:..100 

. ' -23 ' ' . 
@ -:... ;.:.: I.- -:... 

\~~:;:·~ -:... -:... -
t;:-101 

,__ -... -:... ~);\~ -
l::__102 

-
... 1 •:. -= L.. ·.: ·,.·. -:... -:... -:... .,. ...... -'--103 ' .. -::.~.i.:· --,_ -'. -.... ···"'·'•- -

t;:-104 10 
,__ -US' }.:··~ SP -

~ II 2§ -t:: 14 """ . t·:. ~ @ : 12 *•. -

LOG 
llORINO NO. 

PZ-113-AD 

SIE1' 

6 OF 7 

llRIUJNG 

STNll' FIHISH 
TM£ .Tiii£ 

11103 1s,so 

DI.TE tll,lE 

4/26/95 4/27/95 
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"'""""" SOIL BOREHOLE LAIDLAW WAfJTE SYSTEMS INC. 

sm: NAME ANO LOCATION DRIUJNC IIEIHOO: 
0.0-40.0 Ft~ 4.25 loch l,D, Hollow Sten Avger 

40.0-108.3 Ft.; 3.S75 inch Mud Roto.f"y {Tri<:one} --LAIDLAI./IOU2 Rl-F"S/MO 
SPLIT SPOON, en ;nch O.D.!1.5 inch l.ll. CSP> 

1./~ST LAKE LANDFILL SPLIT SPQQN, 3.0 loch 0.D.1.375 inch [.D. CHD) 
OPERABLE UNIT Z 

WA'lal LMI. 

TIME 

NDRTH[NG, 10692"33.33 
DA'IE 

DATUM EASTING, 515759.85 EUVATION 459.9 CASING ll£FIH 

O!l!L1. RIG CM£ 75 - TRUCK MOUNT SIJftFACE CIINClll10NS Pa. ved roa.d 
ANGLE VERTICAL - NA 

SAMPU:HAMMER 140 

it i! I I I SN,11'\.E- ~ 

ii ~ - I ~IIOkOFlll\lEAW. 

I 

- .... C92.0-I08.3 ft.) Oeinse. dark: greenish SP -- ...... 
gro.y <5GV <1/1), f'lne to coo.rse subrouncled 

€3) : I- ~·:. ;: ) I- to weH rounded SAND. NR. sl.\turo.tecl, -,__106 \\\~ CS\J), <ALLUVIUM) 1-- -.... -,- -- -I- ... -,__107 . '. -..... 
I- ! •• -.... ·. ~~.: -- -
.=..108 

...... -·.':~: (351.6> 108.3 -,... -I- End of Soil Borehole Log at 108.3 Ct. -.... -- --109 See PZ-H3-AD Rec:ord of' DriHhole for -- l"CC:k dese:r1ptions -I-
I- --
:=-110 --- --I- -.... --,__111 -- -- -- -- -=-112 --- -- -
=-113 ---,-
i:: 

----:::-114 -:: ... 
I- --
:=-11s --.... -.... -::: --=-116 -:: -.... --
:=-117 --,... -,... ,... --
: 118 ----I- -
I- --,__119 -I- -I- -I- -I- -

LOG 
llORINGNO, 

PZ-113-AO 

SH£ET 
7 OF 7 

DRIWNG 

START F1HISH 
T1M£ TIME 
11,03 15•50 

Di'.'IE DA'IE 
4/26/95 4/27195 

A£MARKS 
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10.·· -··· 
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Survey Coords: 

Drilling Summary: 

Well No. PZ-113-AD 

Boring No. X-Ref: PZ-113-AD 

PIEZOMETER CONSTRUCTION SUMMARY __ _c;;. __ 

Northing: 1069233 ft. Elevation Ground Level 459.9 ft. NGVD 
Easting: 515760 ft. Top of PVC Casing 461.46 tt. NGVD 

Construction Time log: 
Start Finish I 

Task Date Time Date Time I 
Drilling 
CME75 .,,,., 8:00 

Total Depth -----c10c-B .... 7..,,f
7
t. ______ _ 

Borehole Diameter 10 1/4 in. 
Casing Stickup Height 1.60 It. 
Driller Layne-Western 

St. Louis, MO 

Rig CME75 
Bit(s) 61/4 in. ID Hollow Stem Auger Bit 

Drilling Fiuid ____ A...cu~g-'-er_-_N~o_nc..e ______ _ 

Protective casing 8x8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1.60 

98.60 
108.40 

98.60 
108.40 

- 108.73 

String(s) Elevation 
c, 461 .46 - 361.26 

s, 361.26 - 351.46 --- ---
C2 

Casing: c, 2 in. dla. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dla. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: 81 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 94.7-108.7 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

89.1-94.7 ft. 

.".: Grout Seal: Wyo-Ben Grout Well Bentonlte Slurry, 

3.0-77.0 ft. 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 77.0-89.1 ft. 

Concrete: 0.0-3.0 ft. ~-----~--~~-~~-
Comments: 

Schramm Rotary 

Geophys. Logging: 
Casing: 5131 .. 13::20 

Filter Placement: st.l/95 13:30 

Cementing: 
Development 
Bentonite Grout 513195 t!i:30 
Bentonite Seal 1ii5i9s 15:10 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

I 
I 

Recovery Data: 

,oo 
00 
BO 
70 I •o 

~ :~ 
K 

30 
20 
,o 

0 
0 20 <O 00 

TIME (Minutes) 

513/95 ~"' 

513/95 13:30 

513195 1S:10 

513195 18:30 

~ ,Ea 

Temp (°CJ 

I 
I 
I 

BO ,oo 

Not to Scale Supervised by 0. Alloway 
Job Number ----=9'"'-43-'"'""'2s"4"s ____ _ 

Sile LAIDLAW/OU2 RI-FSIMO 
File Name PZ113AD 





IIIIJIIJ/fl 
LAIDLAW WASTE 8YSTE't.lJS INC, 

SOIL BOREHOLE 

4.25 inch l.D. Hollow Stel'I Auger 

LAtDl..AIJ/Ot.12 RI-FS/MO 
\J(ST LAKE LANPFILL 

OPERABLE UNIT 2 

SPLIT SPOON: 2.0 inch 0.1)./1.5 inch I.l:t CSP) 

SHELBY TUBE1 3,0 1nc;h O.D./2 13/16 rnch !,D, <SH> 

NORTHlNG: 1069224,31 
DATUM EASTING, 515747,72 ELEVATION 459.9 

DATE 

0RtU. RtG CME 75 - TRUCK MOUNT 

AHG(.E VERTICAL llEMlNG NA 

SIMPU:: ~ 140 tbs. 

.... .... 
I:: 
:::- 1 .... .... .... 
!::- 2 .... .... 

~ 

'-
:::- 5 .... .... 
~ 

:::- 6 
L .... -=- 7 
I:: 
~ =- 8 .... ... .... 
::::--- 9 
L 
L .... 
'::-10 .... .... .... 
t;:- 11 
~ 

~ .... 
I::-' 12 
L -.... 
'--13 

~14 .... .... .... 

10 
11 
11 

6 
10 
11 
13 

5 
8 
7 
9 

2 
3 
5 
6 

3 
3 
3 
4 

3 
2 
3 
6 

4 
3 

'~ 

:. 
.. 

1.1' ; ; ; : 
lr.W •••• 
os::1 • • • • 

L 

C..L 

IIN 

J,J' 
2.0' 

""' 

' 

C0,0-.2.5 Ft.) Asphalt 

<2..5-4.0 ft.) Conpact, tight olive gra.y 
CSY 6/1), CLAYEY GRAVEL little f-c 
So.nd, SR, daMp, CGC), CFILL) 

(4.0 4.8 t1:.) r.:or.pac:t, olive gray 
(;i'f 4/1), SIL TY Fine SAND, MOttled 
Nit do.1"10 CSM), <FILL) 
{4.8-10,0 ft.) Stiff, Mottled, tight 
olive gro.y (5Y 6/1) to greenish blo.ck 
<SGY 2/D, CL.AYEY SILT. l"\Ottled, Nf<, 
do.Mp, CCL-Ml), (LOtSS) 

<10,0-u:i,u ft.) Loose. light olive gray 
('SY 4/1), Mottled SU. .. T. NR, do.Mp, <ML), 
(LOESS> 

--= ------
(457.4) 2.5 ----SP -: -CD 
(455.9) 4,0 --: 
(455.l) 4.8 SP --

® ---------SP ----G) 
: ----SP ----0 -

(449.9) 10.0 -----SP ----@) ------SP ----© --
SP -: ---0 

LOG 
IIOOINGNO, 

PZ-113-AS 

SHEET 

l Of 3 

DATE DATE 

4/U/95 4/ll/95 



""'"""' LAmt..AW WABTE 8V8'rEM8 INC, 
SOIL BOREHOLE 

SllE NAME ANO LOCATION DRIUJNQ YEIHOD: 
4.25 1m:::h l.D. Hollow SteM Auger-

SAIIPUNG IIETIICD: 

LA!DLAWOU2 RI-FS/HO 
SPLIT SPOON, 20 rnch O.D.11,5 inch J.D. CSP) 

YEST LAKE LANDFILL SHELBY TUBE, 3,0 inch 0.D.12 13/16 Inch. I.D. (SH> 
OPERABLE UNIT 2 

- LE'IEL 
1IMf: 
DATE 

NORTHING, 1069224.31 
CASINO ll£P1H DATUM EASTING, 515747.72 ELEVATION 459.92 

ORlU. RIG CHE 75 - TRUCK MOUNT SURF.ICE COIIOOlONS 
AHGl£ VE;RTICAL - NA 

~PI.E: -
140 lbs. 

h i! I I I ! ~I SN.Fl.£ NUllllER - I ~ I DESCRIPIIClHOFl>IATERW. 

'- ~ (10.0-19.0 ft.) Loose, Light olive gro.y SP -'- <SY 4/1), SILT, nettled, NR, do.np. (Ml), -'-- (j) -~ CLOESS) -
~16 - ,___ -:: 2 1.6' 
'- 2 2.0• -'- IH -'- 2 ,eo10 SP -
t:-17 3 

© --'- -'- '---- -
(441.~) 18,0 -.=-1s ClH.0-21,J ft.J F1rM to soft, do.r"k -l 2.0' : ~ 

2 u- gre1;1nish gro.y C5GY 4/1), nettled CLAYEY 
'-

llt -'- 4 \QQJ: SILT, NR, Moist, (Cl-ML~. (ALLUVIUM) SP -[::-19 2 

® --,_ -~ -,_ -[::- 20 ~L ...__ 
-: 0 2.0•' 

'- 0 IT' -'- -I- 3 lQQJ: 

Ill SP -t::- 21 6 
(438.6) 21.3 @ -: 

~ (21.3-2.6,Z ft.) firM to st1f't, greenish -'- -.... black <SGY 2/D, CLAY, NR. Moist, CCH), -[::-22 '- (ALLUVIUM) 1-- -s i,6' -,_ 
6 2.1r -- -

~ a (eOZl SP -
::-23 9 

@ --.... -'- '- -'- -[::-24 '- 1-- -2 1.9' -.... 3 rr, -~ 1,75'~) -'- 4 SP -
[::-25 a 

@ --.... -'- -.... "''- -[::- 26 (43'3,7) 26,2 1-- -7 2.tl' -,_ 
9 2'.'W ... (,E:'6.E-40.0 f't,) Cortpc.ct to dense, dnrk -.... .... greenish gro.y <SGY 4/D, f'ine SAND, trace -,_ 12 '""' :::JI SP -

t:::-27 14 .... Silt, NR, wet, (SP), (ALLUVIUM) 

@ --
~ .... -'- .... -'-

.... -'-::- 28 : : : :L.. ,___ -a 1.13' 

.... -.... - u & .... -..:: ti t'lllZl 

... 
SP : .... 

[::- 29 18 .... 
@ -::. .... 

'-
.... -.... 

~ ... ' -~ •• ••L..._ -

LOG 
BOfllHGNO, 

PZ-113-AS 

SHm 
2 OF 3 

DRIWNG 

srARr FiNISII 
11,1£ TIME 

11:07 14155 

DATE lll>.TE 

4/11/95 4/11/95 

-

F;rst wo. ter 
encountered 
@ 24.5 f't, 

~ 
8 
(!) 
:z: 
3 
12 
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JIIIJIJIII SOIL BOREHOLE LOG I.A10LAW WASTE SYSTEMS INC. 

SITE t<,,IIE ""1J LCCAllON 
DRll.l.MO -

SOf!INCINO. 

4.25 inch I.D. Hollo!¥ Sten Auger PZ-113-AS 

SHEEl" -- 3 OF 3 

L.AIOLAIJ/OU2 Rl-FS/MO SPLIT SPOON• 2.0 inch 0.D.lt.5 ;nch t.D. CSP) OR!WNG 
WEST LAKE LANDtILL SHE:.LBY TUBE1 3.0 Inch O.D./2 13/16 Inch J.D. (SH) START FINISH 

OPERABLE UNIT 2 
WATER l.e:vEI. llllE TIME 

llllE lti07 14:55 

DAT1i: OI.Tt OI.Tt 
NORTHtNG, 1069224,31 

CASING O£P1H 4/11/95 4/ll/95 OATIJM EAST[NG, 515747.72 EL!YAllON 459.92 
DRILL RIG CME 75 - TRUCK MOUNT Stlfl!'ACE CONOll10NS 
ANCU: VERTICAL - NA 

StJ.IPLE IIIMMEJ! 140 lbs. 

~ ~ I I 1. SM.IPLE.Nlll&ll f llil - I REMNll<S ;t !! I ™''ION OF W.ltRW. 

- 10 1.8' .... (26.2-40.0 Ft.) CoMp(I.C:t to dense, dnrk 

i 
.... 14 2.11· . ... greenish gro.y (5CiY 4/1), flne SAND, trace .... 19 t'illltJ .... S;i t, NR, we-t, CSP), (ALLUVIUM) SP .... . ... 
t-- 31 21 .... 

@) .... . ... - .... .... .... .... .... • ••• t--

:::- 32 :::: - fro!'\ 32.0-34.0 f't., color changes to 
,.._ 

B t.i?' - 12 ff, 
.... 

po.le y1i'Uow1sh brown <lOYR 6/2) .. ~. - 17 (6(1)'".) 

SP 

~ ..:..33 
.... 

15 .... 
@ .... •••• r-..... .... 

I:: .... 

i 
.... 

:::- 34 : : : : t-
f'rOM 34.0-34,5 Ft., sond be-cones f';rie 1--B 2,0' .... - 10 rr, .... t.o MedluM gralne>d - 15 IIWi, .... SP =...35 .... 

16 .... 
@ } - . .. . 

- .... 
- .... .... - : : : : '--36 -- 6 t9' .... : - 7 aiF .... = 7 9Sl!l 

.... 
SP 

l ;:::- 37 10 .... 
@) 

.... .... .... . ... .... .... 
f'rori 37.5-38.0 Ft~ soMe coorse sand ... .... 

,-.3a :::: = ~ .... . ... - FroM 30.0-40.0 Ft, - .. " . 

] 
unable to ccttec t .... . ... .... .... 
split spoon so.npl~s . ... 

:::-- 39 .... due to heo. vlng .... 
sands ... . .... . ... - .... - .... {419.9) 40.0 -40 End of So>l Borehole Log o.t 40.0 f't. -
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" - . '' - . '' - . '' 
" - ''. 

- . '' 
" - ''. 
.. - . '' 
.. - ''' 
" -" . '. .. _ 
::.~ ''. -, ........... 

50 

-60 

70 

I 

-80 

Not to Scale j 
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Well No. PZ-113-AS 

Boring No X Ref· PZ 113 AS 

PlEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069224 ft. Elevation Ground Level 459.9 ft. NGVD 
Easting: 51574.S ft . Top ol PVC Casing 461.42 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Fin'1sh 

Total Depth 40.0 It. Task Date Time Date Time -- -- -- --Borehole Diameter 8 1/4 in. Drilling -- -- -- --Casing Stickup Height 1.50 tt. CME75 4/11/95 11;07 4/1 f/95 14;5a -- -- -- --Driller Layne-Western Schramm Rotary -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75 Casing: 4/11/95 15;00 4/11195 15:10 -- -- -- --
Bit(s) 4 1/4 in. JD Hollow Stem Auger Bit -- -- -- --

-- -- -- --
Drilling Fluid Auger-None -- -- -- --

Filter Placement: 4Jl1/95 15:12 ,l/11/g,5 15;29 -- -- -- --
Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --

Development -- -- -- --
Bentonite Grout "'111/95 15:~ 4/11/gS 16;:20 

Well Design & Specifications Bentonite Seal ,l/ll/95 15:40 ~ 15:4! -- -- -- --
Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.50 - 28.90 C1 461.42 - 431.02 ---
28.90 - 38.70 81 431.02 - 421.22 ---
38.70 - 39.03 C2 421.22 - 420.89 ---- ----- - Stabilization Test Data: 

- ----
Time. pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

Screen: 81 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-rings 

Sand Pack: 16-35 mesh Silica Sand, 27.0-40.0 tt. Recovery Data: 

Filter Pack: Less than SO mesh Silica Sand. ,oo 
. I I 

25.0-27.0 ft. 
00 

I I eo 
I I 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, I;; 
70 

I 

~ 
00 

I I 
3.0-15.0 tt. 00 

~ •O 
Bentonite Seal: Extra high yield Wyo-Ben (100%) >< 30 

20 
Slurry, 15.0-25.0 tt. ,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 •o 60 80 ,oo 

TIME (Minutes) 

Comments: 

Supervised by ____ s_._c_o,_io _____ _ Site LAIDLAW/OU2 Ri-FSIMO 

Job Number 943-2848 File Name PZ113AS --------------

I 





PROJECT: LAIOlAW/Rl·FS 
PFIOJECT NOJ 843-2646 
LOCATION: l;IFHOGETON, MO 

114 

HS 

lf8 

120 

122 

124 

,.. 

128 

01::SCRIPT!ON 

0.0-114.6 fl 
See Soll Borehole Log 
PZ~113-AD 

114.6-120.2~ 
Fresh, thickly tq medium 
bedded, light olive gray 
(5Y 6/1), very fins pfEalned, 
medium stron~ LI ESTONE, 
(ST. LOUIS F RMATION) 
Trace fosslls, trace sllk:Ious 
zones 

117.1~11&,Sft. 
Increase grain size and clay 
fraclion, medium light gray 
(NG) 

118.5-120.0 fL 
Medium Jight gray (NG) to 
light gray (N7) 

1202·14.2..3 ft 
Fresh, medlutn bedded, light 
olive gray (5Y 611), fine 
grained, strong, AAGILLACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Scattered 1 in. thick chert 
nodules 

~ 
Q 

" ~ 
~ 
0 

DEPTH SCAI.E; l :2 
ORILUNGCONTRACTOA: LAVNE·W!:STEAN 
CAii.LEA: C. MAHURIN 

RECORD OF DRILLHOLE PZ-113-SS 
BORING METHOD: NX Core & watM DATUM: MSL 
ORJWNG DATE: 519195 
DRILL RIG: CME 75 

'"""' f'L-P!an:ir 
F·FaJt ="""' ....,,. U4JndulltinQ 
B·B~aing ST-Slepped 
il·Fdallon Mrreg.,IN 

~ 
¢ 8 0 El.EV ~8 • AOO "· • 8:cl ~ffi DEPTH 0 

(FT) ¢ 

" ooco •• 
"'"'"""' <11'1"0,0~ 

.. , ....... ·--SM.stnDclh .. _ 
VR.V:_ RQr.igtl 

01 

i~ia 
~8~: 
~ 0 . 

COOAOINA TES N:. 10692'42,39 
AZIMUTH: O 

F .. FaO!ddo 
CL-QaylnU 
CH·Chlcn!e 
H·H•~ 
ORF.Qf"8f rlfld 

NTINUITY DATA 

TVPEAND 
SUAFACi; 

Dl!SCRlP110N 

J.P~SM 

• J,PL.R 
J.P~R 

J,C,A,CL • J,C,R,CL 

J,P~R 
J.PLR,CL 

J,C,VR (3) 
• J,C,VA (2) 

J,C,VR 
J,ST,R (2) 

Core Loss 

J,PLR (4) 

J,PL.R (4) 

J,PLSM 

J,PL.R (3) 
J,PL.R.CL 

J,PL.SM (5) 

J,PLSM 

J,PL.SM 

J,P~R 

Sheet 1 or J 

COUAR Et.EV: 46ll0 
E: 515776.57 

lNCUNAilON: ·SO 

NOTES 
WATl:R LEVELS 

INSTRUMENTATION 

.., 
0.0-114.5~ 
Borehole advanced using 
9 7/8 in. diameter mud 
rotary bit then 6 ira. 
casfng sealed In borehole 
with neat cement 

5/9/95 @ 9:30 
Began coring 

5/9/95 @ 9:50 
End of Aun 1 

j 

j 

i 

LCOGED: 0. AWJWAV 
CHECKED: 8. TILTON 
DATE.: 6/15195 

Golder Associates 



PROJECT: LAICLAWJAl·FS 
PAOJECf NO: 943-2848 
LOCATION: BRIDGETON, MO 

'-----------lli 

126 

1,0 

132 

,,, 

,,. 

ROCK TYPE 

DESCRIPTION 

120,2-142.3 ~ 
Frosh, medium bedded, light 
olive gray (5Y 6/1), flne ~"1 strong, ARGILLACEOUS 

ES ONE. (ST. LOUIS 
FORMATION) 
Scattered 1 in. thick chert 
noduk=s 

134.2-134.B ~ 
Coarse grained 

134.S,.135.4 It 
Occasional stylolltes present. 
ffne to medium grained 

137.B-139, 1 fl 
136 Silty Claystone lntefbe(fded 

with UmestoJ1e 

1,0 

1'2 

141.4-142.3 fl 
Chert zone 

----------- 3J7.70 
14a3-1s9.4 tt. 142.30 
Fresh, thltklv bedded, light 
olive gray (5Y 5/2) lo pale 
yellowish brown (iOYR 6/2). 
very fine grained, medium 
strong, OOLOMmC LIMESTONE, 
(SALEM FORMATION) 
Scattered 1/2 in. ·1 in. chert 

t44 nodules, vuggy 

DEPTH SCALI:: 1:2 

0 
0 
~ 

g 

" ~ 
~ 
0 

OAIUJNG CONTRACTOR: LAYNE·WESTEF,N 
OAILLEA: O. MAHURIN 

RECORD OF DRILLHOLE PZ-113-SS Sheot i or 3 

CCU.AR El.El/: 460.G BORING METHOD: NX Coto & water 
OFl!LUNG OA TE; 519195 
CRILL RIG: CME 75 

'""" "-"""'"' , . ......., 
F•FilUI c;.~q K·Slktnddod 
...... w U,Unclilatr,g: SM·Smoolh ... ...,, ST·Sleppad ··-F·Foiallon Mri,gu;v \lff.V,~ 

F .. F~ 
CL.QaylnM C_, 
H,H,*lld 

DATUM: MSL 
COORDINATES N! 1009242.JS 
AZIMU'TH: o 

0 z r 

ffi~ :; 
cl z 

GRF-Gr.Jvlll Fihd ~~ w 

"' 
0 

a 
~ I ~ ... 

E: 515778,57 
INCUNA TION: -00 

z 
0 

~ ... 
ifi NOTES 

9 ;; 
~ ili- ... ., WATER 1.EVE1..S > mb OISCONTlNUIT'r' CATA "' c ~ . ii, 0 ELEV z 

z DEPTH ~ 

<Rl c 

2 

330.GO 
129.40 

3 

325.60 
134.40 

ww i! 0 c> ROD 8§ o~ 
• ffi 

c e~ o 
::ii N ..... r<la .. 

"' " 

"' " 

LOGGED: D. AU.OWAY 
CHECKBJ: 8. TILT0"4 
OATS:: 6115195 

i~ 
~8 g 
g 

TVPEAND 
SURFACE 

0£SCRIPTION 

J,PlR 

B,PlSM (4) 

B,PlSM 

J,C,SM 

J,l,R 

J,PlR 

6,1.R,CL 

B,PlSM (3) 

J,Pl..SM 

~s g; ~! s;gg§ iii g 
i!i 3:~ -01c-

•• i £:i2&? ~~iUE£ t 

0 

!ii ... 
INSTRUMENTATION 

5/9/95@ 11:00 
End of Run 2 

5/9/95@ 11:50 
End of Run 3 

142.3 IL 
Inferred top of 
SALEM FORMATION 
encountered 

S/9/95@ 12:40 
End or Run 4 

Golder Associates 



PROJECT; LNOLAWIAl·FS 
PROJECT NO: 943-2846 
LOCATION: BRIDGETON, MO 

144 

140 

148 

KTY E 

OESCAIPTJON 

142.3-159.4 ft. 
Fresh, thicl<lv bedd~, II ht 
olive gray (5Y 512) to e 
yellowish brown (1 6/2), 
very fine grained, medium 
,tr011g, DOLOMITIC LIMESTONE, 
(SALEM FORMATION) 
Scattered 1/2 in. - 1 in. 
chert nodules, vuggy 

149,7-150,2 ft 
150 Increased percentage of 

Ootom!te 

,,. 

154 

156 

150..2-150.7 ft. 
Chert zone 

152.S.155.5 ft. 
Fresh, thickly bedded. medium 
dark gray (N4). vf.f grained, 
medium strong, LIMESTONE, 
(SALEM FORMATION) 

155,5-155.8 ft. 
Fresh, thinly bedded, 

edium dark gray (N4J, 
e weak. CLAYSTONE. 

OAMATION 
155.8-159.4 ft 

1:55.S 

Fresh, medium bedded, pale 
yellowish brown (10YR 6/2), 
fine grained, strong, DOLOMmc 
LIMESTONE with qbtmdant chert 
nodules 
157.0-159.4 ft. 

156 Scattered chert nodules 

160 

End ot Record of Drlllhaln 
at 159.4ft. 

DEPTH SCAI.e: 1!2 
ORILUNG CONTRACTOR.: LAVNE-WES1'9!1N 
CAJl.l..ER: 0. MAHURIN 

" 9 
~ 
~ 

ii 
" 

RECORD OF DRILLHOLE PZ·113·SS Sheot 3 d 3 

COLI..AR El.EV: 460.0 OORING METHOO: NX COM & watv, 
DRILUNG CATE: 5/S/95 
ORIU. RIG: CME 75 J-F·FIIIJf 

..... K ........ 
J:'·Folalion 

0 ELEV z 
z C.EPTH ~ 

(Fl) "' 

315.60 
4 

144.40 

305.00 
154.40 

300.60 
1$9.<10 

:PL·l'lilnllr p.p**' 
C.C...od ............ 
U·- SM·Smoolh 
sr,slll?Ptd ··-··- VR,V, Ruugti 

• ~ 0 ~b 
~~ 1l ~ jw0 
8g ROD 

c.~~ c a! ffi • ~~. 
50 "' 

oooa • • ............ ............... n • 

"' ~ 

LOGGED; 0. AWJWAV 
CHECKED; B. TILTON 
DATE: B/15/95 

OA1UM: MSL 
COOAD!NATES N: 10S9242.:J9 
AZIMUTH: 0 

E: 515n6.57 
INCUNATlON: ·00 

F•F.oxtde-
CL·C.,, lnfll 
CH.Ch1Qri111 
H+lHled 
GAF•GtavMF4ed: 

NT! LI OATA 

TVPEANO 
SURF/ICE 

DESCRIPTION 

B,PL.SM (2) 

J,PL.R 

" z • " ~~ 
~ cl ! " x 
iii w ~ 

0 ~ 

~ 
~z "' .; 

~ ~- ~ m .; 

i£ a~gg~ ., .. .,..,_ .............. 
a::icica:: a: 

z 
Q 
I; 

I 
0 

~ 

NOTES 
WATER LEVELS 

INSTRUMOO"ATION 

5/9/95 @ 12:40 
End of Run 4 

5/9/95@ 14:30 
End of Run 5 

5/9/95@ 15:40 
Ended coring 

Golder Associates 
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. - . - -
\JI/ell No. PZ-113-SS 

Boring No X Ref· PZ 113 SS 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1069242 ft. Elevation Ground Level 460.0 ft. NGVD 

Easting: 515777 fi. Top of PVC Casing 461. n ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 159.0 ft. Task Date Time Date Time -- -- --Borehole Diameter Drilling 9 3/4 !n, {0.0-115.0 ft,) 6 7/8 in. {115.0-159.0 II.) 

Casing Stickup Height 1.81 ft. CME75 -- -- --
"~ I 5'9/95 ~30 S/9/95 -- -- --Driller Layne-Western Schramm Rotary 5(.?0/95 13:30 5/20/95 14:30 

St. Louis, MO -- --
-- -- -- --Geophys.Logging: -- -- -- --Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --

Bit(s) 6 1/4 in. ID Hollow Stern Auger Bit, NX Core, 2" PVC 5/20/95 14:35 5120/95 14:45 -- -- -- --5 7/8 in. Button Bit and 9 314 in. Trlcone Bit 6 .. Steel 517/95 7:30 "''"" 18::00 -- -- --Drilling Fluid Auger-None, NX Core Waler, -- -- -- --Air and Mud Rotary Filter Placement: 5/20/9$ 14:50 $12!J/9S 15:40 -- --Protective Casing axe in. Square Steel, by 5 ft, long Cementing: -- -- -- --Development -- -- -- --Bentonlle Grout 5/2<J/95 18:05 6/2DJ!:15 Hl!30 
Weil Design & Specifications Bentonlte Seal 5/2<J/95 ~ si2Sl95 ~ -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing strlng(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.81 - 148.57 C1 401.n - 311.39 

148.57 - 158.37 S1 311.39 - 301.59 --- ---158.37 - 158.70 C2 301.59 - 301.26 --- ---
+0.50 - 115.00 C3 460.40 - 344.96 --- --- Stabilization Test Data: - ---- ---- ---- --- nrne pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dla. Schedule 80 PVC. 
llush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) (C3-see comments) 

Screen: $1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-nngs 

Sand Pack: 16-35 mesh S!llca Sand, 146.0-159.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 
' 

144.5-146.0 tt. 90 

ao 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, I 
70 
00 

3.0-134.0 tt., Neat cement. 3.0-115.0 ft. 00 
~ 40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) M 
30 

Slurry, 134.0-144.5 ft. 
20 
,o 

Concrete: 0.0-3.0 It. 
0 

20 0 40 00 00 ,oo 

TIME {Minutes) 

Comments: Surface Casing C3: 6 118 in. ID i 6 5/8 in. OD Steel Casing 

Supervised by a. Tiiton Site LAIDLAW/OU2 RI-FS/MO 
Job Number 943 2S4S - Fiie Name PZ113SS 





"''""'" LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

SITE NAME AND UlCAllON ORIUJHGMElllOO; BDRINONO. 

6.25 Inch I,D, Hollow Stel"I Aug'l'r PZ-114-AS --- ' OF 2 

LA!OLAl</OU2 RI-rSIMO 
SPLIT SPOON• 2.0 Inch O.D./1,S inch LO. <SP) OOIWIIG 

WEST LAKE LANDFILL SHELBY TUBt, 3,0 mr:h O.D.12 !3/16 inch l.D. (SH) STN!r flNISH 
OPERABLE UNIT 2 'IIA1!11 UMl. 11.1£ 11IIE 

l1ME H•50 12140 

DA1E am: DA1E 
NORTHING, 1069418,80 

CASING DEPTH 4/20/95 4/20/95 
DATUM EASTING• 516 768.25 ELEYATION 449.8 

DRILL RKl CME 75 SURFACE CONDnlOHS Grassv 

NiGI.E -90" BE<IIINGNA 

SMIPL£ IWIMER 140 lbs, 

b i! I I I SN,Ft£NIJll!ER ~ - I 
RE)IMICS 

I DESCRl'UOH OF IIAlERW. 

'- 3 1.7' : : : : co.a 2.0 Ft.) C0Mpo.c1:, do.rk yellowish : .... 4 a.if •••• brown <tOYR 4/2), f'-M SAND, soMe cto.yey 
~ {Q:si,::: : -c..... a sat, Nit MOiSt, (SM). CF ILL) SP -'-- 1 9 .... 

(i) -- .... -I:: 
... . -.... -.... -'-- .... (447.8) 2.0 -'-- 2 .... -'-- 8 1.3' ... <2.0-4.0 Ft.) Conc,..e-te, CFILL) -'- 14 IT- ., -..... -

I::.. IO ,s:o. SP -3 5 
® -'-- -'- L.. -'- -..... (445.8) 4.0 -,..._ 4 -~ 2 !d::::: C4.0-6.0 Ft.) Loose, MOCiero.te gro.y CNS), -'-- 7 2.ll' , , , , MOISt. F'-c subl"'Ounded SAND, SOMe ctayey -'- 7 65.!}:::; sit t, <SM}, (FILL), tower 0,3 F"t. is -..... SP -'-- 5 5 .... concrete 
0 -..... .... -~ 

.... '- -.... 
~ .... -I.... .. (443.8) 6.0 -'-- 6 .... -'- I 0.1' ~ 

(6,0-8.0 f'"t.) Sof't to f'll"'M. ME'diUM dark -,_ 
2 air gra.y (N4) to olive gra.y (SY 4/1), clayey -.... 
1 l!IZl '-- SILT, SOME!' f'ine o.nd ME'diUM Sa.nd, trace : E- SP 

7 3 subl"'ounded c:oo.rse So.nd. Oil), <FILL) 

0 --'-- -'-- -'-- (441.$) 8.0 -'-- 8 <8.0-12.0 f't,) SoFt, greenish btack -..... 2 0,7' ~ ~ -..... 2 ~'~ 
(SGY 2/D to MedlvM gro.y CNS), Sili.y -..... -~ 3 L CLAY, \it:tlE' fine Sond, NR, Moist, (CL), SP -L- 9 3 (F'lll) 

® -'-- -,_ -l.... -'- -
:::- 10 

,_ 
1-- -

I ~~ -
~ -.... l 2-o· -.... 2 !OOZ SP -c-11 2 

® --I... -L... -'- -
c-12 I- -

I l.S' Cl2.0-I5.S F't.) F'irM, l'lE>d>Uf'I dar"k gro.y -:... 3 ff (N4), SIL TY CLAY, tittle Fine Sa.nd, NR. -,_ -..... 4 

~-
MOtst, (Cl), (ALLUVIUM) SP -

:::- 13 6 0 -
below 14,0 ft, gra.des sa.ndler with depth -- -

~ -L... ~ -:::- 14 - I- -I 
SP -L... 3 ff -I... 4 9l5ZI ® -L... 2 -

, . 
"' = 

:, 

> ri: .,: 
:, c 
"' ~ .., 
<' c: 
ci 

0 

'-
~ 

~ 
:.: 
~ 

Q 
uJ 
t!) 

~ t!) 

g c 

:l 

I 
' 1 
I 

I 
"' I ~ 

"' <U " ' < ,., 
~ I ~ -"' ;:; 
~ 

d ..:. 
:::; 

z < :z 
a:, ,_ 
0 E ..., 



111111111 
LAIDLAW WAG- 8Y8TEll8 INC. 

SOIL BOREHOLE LOG 
SITE NAME ANO I.DCl,TIOII DRIWNGIIE:lliOO: eo!IINGNO, 

6,25 Inch I.D. Hollow Stel'I Auger PZ-114-AS 

. SHE'.£!' -- 2 Of 2 

LAfPLAV/OU2 RI-rSIMO 
SPL[T SPOON, 2.0 rnch D.D./1.5 inch I.D. <SP) lllllLUIIC 

~EST LAKt LANDPJLL SHELBY TUBE, 3.0 inch 0.0.12 13/16 itiC:h I.D. (SH) Sl'ARf F1N!SH 
OPERABLE UNIT 2 WA'IEII LEVEi. Tlj£ TIME 

11iiE 11,so 12=40 

OAn: DA1£ DA1£ 
NORTHlNG, 1069418.88 

CASING DEPTH 4/20195 4/20/95 
DI\TUM EASTING• 516768.25 ELE.\IATIOII 449.8 

DRIU. RIG CME 75 SURFACE COIIIJlllOHS Cjr"'QSSy 

-.£ -90• BENIINGNA 

SNolPU: HAMMER 140 lbs. 

k i! I I I i 
31 ~- i REIIAAICS 

I llESCAIPllON CF WJEIIW. 

I-
..... 

r 
(12.0-15,5 Ft.> FlrM, Medlun elo.rk gr-o.y SP -,_ 
(N4), SIL TY CLAY, tittle F'me Sand, NR, ® -,_ 
Moist, CCL), CALLWIUM) :: .... 

i::-1 s <15,5-17.4 f'tJ F";rri, Mecf.uM gro.y (NS>, - -a 2.0' -- l IT- SIL TY CLAY, SOMI!' t-n So.nd, NR, nols t to -..... 3 100:: wet, <CL), (ALLUVIUM>, gro.ele,s so.ndier SP -.... -~17 4 ® : ~ (432,4) 17.4 
'-- (17.4-18,5 f't.) Loose. nl?dluM gro.y (NS}, '-- .... -.... F-M SAND, saMe s!l ty Cta.y, NR, wet, <SP), -;:-18 : : : I- <ALLUVIUM), gro.des Sandler a.nd coarser I-- -: 3 ta· .... 
~ 3 2.0' .... -
~ 

.... (18.5-30.0 F't.) Loose to COMpuc:t, ME'tt.UM SP -5 '""' .... -... .... gray CNS), F'-ri SAND. tro.c:e f;nes, thin 
:::-19 2 .... @ -: : : :1- to.yers of' riic:u C<I/4" thick). NR, Moist, -.... ... CS?J, CALLUV{UM) -

~' 
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" :, 0 
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. ... - .... -... . ... @ 2:).7 Ft~ color c:l"innge,s to Modero.'te -
:::- 24 : : : :1-- brown (SYR 4/4) a.ncl Medero. te yellow;sh 

,__ -4 .!:L -.... brown ClOYR 512) -- 7 ... . . .. 
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@) .... @ 29.1-29.6 f't., ergo.mes presen1;, b;ts -.... -... .... of wood and gross ... ::::- -... -
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Not to Scale 

- . 
Well No. Pz-114-AS 

Boring No X-Ref· PZ 114 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069419 ft. Elevation Ground Level 449.8 ft. NGVD 
Easting: 516768 It. Top of PVC Casing 451.31 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 30.5 ft. Task Date Time Dale Time -- -- -- --Borehole Diameter 10 1/4 in. Drilling -- -- -- --
Casing Stickup Height 1.53 ft. CME75 4/"20/9$ 11;50 4/2019S 12:44 -- -- -- --
Driller Layne-Western Schramm Rotary -- -- -- --

St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME75 Casing: .. ,,,,, .. 13:00 4f201'i15 13:30 -- -- -- --
Bit(s) 6 1 /4 in. JD Hollow Siem Auger Bit -- -- -- --

-- -- -- --
Drilling Fluid Auger-None -- -- -- --Filter Placement: .. ,,.,.. 13:15 ..,,.,.. 14:00 -- -- --Protective Casing 8x8 in. Square Steel, by s ft. Jong Cementing: -- -- -- --Development -- -- -- --

Bentonite Grout .,,.,.. 13:45 <120/06 14:45 
Well Design & Specifications Bentonite Seal ~ 13:30 ~ "'iii5' -- -- -- -
Basis: Geologic Log L Geophysical Log ---
Casing string(s): C • Casing S • Screen Well Development 

Depth String(s) Elevation 
+ 1.53 - 19.90 C1 451.31 - 429.83 ---
19.90 - 29.70 S1 429.88 - 420.08 

29.70 - 30.03 C2 420.08 - 419.75 

- -
- - Stabilization Test Data: 
- ----

Time pH Spec. Cond. Temp(°C) 
Casing: Cl 2 in. dia. Schedule 80 PVC, 

riush threaded with 0-rlngs 
C2 2 in. dia. threaded PVC end cap 

(4 Jn. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-nngs 

Sand Pack: 16-35 mesh Silica Sand, 18.0-30.5 tt. Recovery Data: 

Filter Pack: Less than so mesh Silica Sand. 100 

16.8-18.0 ft. •o 
eo 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, lo 70 

~ 
00 

3.0-13.0 ft. 00 
~ •O 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. 
30 

Slurry, 13.0-16.8 tt. 
20 
,o 

Concrete: 0.0-3.0 ft. 0 
0 20 •O 00 eo ,oo 

TIME (Minutes) 

Comments: 

Supervised by O. Alloway Site LAIOLAW/OU2 AI-FSIMO 

Job Number 943-284 s ' Na File me PZ114AS 





IIIIIIIIIJlf 
LAIDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SllE IWIE Nil LOCATION OOlWl(Q t.lEIIIQO: !!ORtNGNO. 

4,25 inch l,.0, Holtow SteM: Auger PZ-115-SS 

4,0 inch Tr;cone Bit wf'th Bentonite SIIEEI' -- I OF I 

LA!DLA\J/OU2 R!-fS/MO 
SPLIT SPOON, 2.0 inch Q,D./1.5 inch I.D. (SP> -~Esr LAKE LANDflLL SHELBY TUBE• 3.0 inch O.D,/2 13/16 inch r.n. <SH> START 1'lNISH 

OPERABLE UNIT 2 WAWI l.fMI. TIME TIIIE 

11ME 8•30 9,55 

U,,.'IE M'IE M'IE 
NORTHING, 1069408.54 

- DEJ'1ll 
5/5/95 5/5/95 U,,.TUII EASTING• 516 755.35 EI.EYATIOII 4 50.6 

OOl.l. RIG CME 75 - iRUCK MOUNT SURFACE COIIDl1IONS 
l,H(lU'. -90* - l'-'A 

SI.MPL£ HAMMER 

~ {! I j i SMIPt.EMUl,IIIER ~ - I -I DEStfilPllOH OF IIA'l!iRW. 

'-- 6 !.Q:.:;:: <0.0-J0,0 ft.) No so.Mples collected, see -'-- 7 2,lJ' : ; : : ~ Soi! Borehole Log PZ-It4-AS f'ar - 0.0-30.0 f't. 
'-- - Dr ti.ling ..... 7 c501'l • , • , cleSC::ription s SP -:: 1::- 31 6 ... 

~ 

(i) 
conducted With .... 
4.25-im:h .... (30.0-33.5 f't,) CoMpac:t, ol;ve gro.y '-- .... - o.uger"S .... . ... C5Y 4/D, SIL TY f-n SANO, wet. NR, <SM), -..... .. .. 

<ALLUVIUM) -. ... 
Below 30.0 ':::-32 .... ,_ ,____ - rt. 

8 .!!: .... : Oritnng '- e !,5' : : : : ~ SP conch . .icted w;th '-- -
:-33 

'5013 672); : : : 

® - nud roto.ry .... '- - teoc:hniqves to .... : - .... (417.t) 33.5 control henving 
~ 

.... 
s11nds. 

'-- End of' Soil Bor"ehote Log o. t 33,5 f't. -c::-34 -See PZ-tej~SS ReCOl'"d of Drillhole for -i... rock descr•ptions : -

:; 
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c::-35 --'-- -'- - " " - -::-36 -: 
- -'-- -c.. -c::-37 --i... -
'"" -~ ...: l:::-38 -
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PROJECT: LA!OLAW/Rl·FS 
PROJECT NO: 943-2846 
LOCATION: BAIOOETON, MO 

TYPE 

DESCRIFTION 

32 o.o-33.5 a 

34 

•• 

See Soll Borehole Log 
PZ-115-SS 
33.S-38.0 ft 
No samples collected 

,. 41:.!..60 
38.0-47.3 ft 38,00 

Fresh, 1hic~ bedded, lliht 
olrve gray ( 6/1), very me 
rrained. medium stro~, 

IMESTONE, (ST. LO S 
FORMATION) 

40 40.0-41.6 ft 
Scattered silica zones and 
veins 

41.2·47.7ft 
Mlcrocrystalllne, bale 
yellowish brown 10YR 6/2), 
slightly weathered .. 41.8-42,8 and 43.6-47.3 ft. 
Layer.; of green cfay and clay 
ftlfing around inplace pieces 
of rock 

.. 
47.7-49.0 ft 
S~ghlfy weathered. thickly 
bedded, pale yellowish brown 
{10YA B12J; mtcrocrystalline. 
strong, D LOMmc LIMESTONE. 
(ST. LOUIS FOAMATJON) 
Vuggy (1 mm. to 5 mm. In 

• 48 dlatnele~, some vugs filled 
with ~al le or qual'tl 

DEPTH SCALE: 1 :2 
OA!U,ING CONTRACTOR: LA'l'NE'-WESTERN 
CRIUEA: O. MAHURIN 

RECORD OF DRILLHOLE PZ·115-SS Sheet 1 or 4 

CCU.AA ELEV: 450,e BORING METHOD'. NX Cct0 & wa1et 
OA1LUNG DATE: 5/10195 
OAIU. RIG CME 75 

·a, 

' 

11 

l 
I 
i I i . 

I I 
I' ii 

t.CGGEi}: O.Au.oWAV 
CHECKED: B. TILTON 
OAT!:. 6/15'95 

J,Pl.VR (2) 

J,PL.VR (3) 

J,IR.VR (4) 

J,PL.VR (2) 

J,IR,VR (3) 

• J,IR,VA (7) 

• J,IR, VA (6) 

J,IR.VR (7) 

J,l,VR (7) 

OA1UM: MSL 
COORDINATES N: 1069408.54 
AZIMUTH: o 

E: ?1161$5~ 
INCLINATION: .ec, 

NOTES 
WATER LeVELS 

INST'AUMENTAnoN 

3/1)/95 
9 7/8 In, mud rotary 
bit used to drill 
Into bedrock then 6 in, 
steel easing grouted into 
borehole with neat cement 

5/10/95 @ 8:30 
BegandrilUng 

5/10/95 @ 8:50 
End of Run 1 

;;k Golder Associates 

l 

J 
• .., 



PROJECT: LAIOLAWIRJ,f'S 
PFIOJECT NO: 1J43,2S48 
t.OCATJON: BRIOOEToN, MO 

AOCKTYP£ 

"' ~ 0 ~ 9 "' ~ "' ~ DeSCRIPTION ~"' .. 
~ ~ 

.. 

50 

52 

54 

,. 

58 

50 

62 

•• 

48.&,48.9fl 
Claystone layern 
49.0-50,2 ft 
S~tly weathered, thickly 
b ed~e yellowish brown 
(10YR 6 }, mrcroc,7ista1lioe, 
medium strong, LI ESTONE, 
(ST. LOUIS FORMATION) 
Dolomite and clay lanes, 
vuggy 
50.2...s8.5ft. 
Fnmh, thi(?kly beddeQ, pare 
yellowish brown (10YR 6/2), 
microcistailine, medium 
strane, MESTONE, 
(ST. OUIS FORMATION) 
50.2-51.4 ft. 
Thin cfs.y laminations within 
rock visible but no pre--
ferential breaks or weak zones 
are associated 
53.0..SS.1 ft 
Thin elay faminatftJns, heeJed 
and unhealed bedding partings 

55. 1~55.4 ft 
Highly weathered, extremely 
weak Claystone zone 
55.4-58.5 ft 
Thin clay laminations and 
heated bedding partings, trace-
stylolites 

58.5-64.6 ft 
Fresh, 1hicidy bedded, pale 
yellowish brown (10YR 612}, 
very fine. medium strong, 
AAGlLLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vuggy 

OEPTH SCALI;; J:2 
OFvWNG CONTPACrOR: LAYNE-Wes'l'E.AN 
CRILI..ER: 0. MAHllFUN 

0 

RECORD OF DRILLHOLE PZ·115°SS Sheet 2 " • 
BORING .M!!THOO: NX Core & we.tilt OAtuM; MSL COLLAR SI.EV: 450.B 
C!AllUNG OAT5: S,10/95 COORDINATES N: 106:9408.54 e·. s1S1ss.as 
CAlLLAJG: CME75 

"'"' F·FIIUI .. ..,,. ··-F,FCHlltiort 

0 EL"V % 
% DEPTH " {1'1) " 

3 

55.70 

""""""' .......... 
c.c,,,,.<1 ·-U·- ··-ST~SI~ A·-1-llraQUl!t VR.Y. Jbii,tl 

> 
wffi ·~ 1'00 iwin 8g e;B~ :· 
" O O " . 

• 

"" ' 

LOOGEO: 0. AU.OWAY 
CHECKED: B. TII.TON 
CA TE; an 5195 

AZIMUTH: 

,.-. 
CL.Qaylnll 

""""""" H·H•.i.ct 
GRF•OnWDI filfd 

NTINUIT"f ATA 

lYP!l AND 
SURFACE 

DESCRIPTION 

J.PLVR 

8,PLSM 

B.P~$M (3) 

J,PLR.CL 

J,PL$M 

J,PLSM 

J,Pl.,SM 

J,PLSM 

0 

"' ;;; " 
~~ 

t; 
iii li1 

Cl Es a: ;;; 
iii ~ 

~ 

INCUNAllON: ·00 

" g ~ ! ... 
~ 

1,l 
Cl 
;;; 

o~ ·-gg! o•-
~2if~ :!! 

" 0 

" ~ 
if 
0 ... 
fil ... 

NOTES 
WATEA LEVELS 

INSTRUMENTATION 

5/10/!l5@ 10:10 
End of Run 2 

5/10/95@11:45 
End of Run 3 

Golder Associates 



PROJECT: LAIOLAWIR!·FS 
PROJECT NOo S43·2648 
LOCATION: BRIDGETON, MO 

84 

ROCKTYP 

OESCA!PTION 

64.6..£5.B~ 
Fresh, medium bedded, pale 
yellowtsh brown (10VR 6/2), 
fine grained, stro11g. 
LIMESTONE, (ST, LOUIS 
PORMA110N) 
Scattered stylc!ites and 

ss sifiea replacement of 
stylolltes 
65.8-86.7 fL 
fresh, medium bedd~, pale 
yellowish brown (10YR 6/2}, 
fine grained, medium .strOng, 
ARGILlACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 
Vuggy 
66.7·69.7ft 

es Slightly weathered, medtum 
bedded, pale yellowish brown 
(10YR 8/2), ~vf gralnsd, 
medium strong, LIMESTONE, 
(ST, LOUIS FORMATION) 
Zones of C!a.ystone interbedded 
(1/2 in. • 1 1/2 in.} 

69...7..£14.7 ft 
Fresh, medium bedded, pale 70 yellowiah brown (10YR 6/2), 
mlcrocrystalline to fine 
grained. strong, l.lMESTONE. 
(ST. LOUIS FORMATION} 
69.7-75.7 ft. 
Fine to medium grained, trace 
fol15i!S 

72 720·72,i? ft 

74 

76 

78 

BO 

Highly wea1hered, weak, 
Claystone seam 
72.2·73,3 ft 
Scattered chert 

76,2 It. 
Vaid tiffed with calcite 
crystals 

n.2-1a.o fL 
Abundant stylolltes 

79.1-84.7~ 
Dolomite content Increases. 
sl!ghtly weathered 
79.4-61.0 ~ 
Abundant styloliles 

DEPTH SCALE: 1 ;2 

~ 
0 
~ 

;1 
a. 
if 
~ 

DRILLING. CONTRACTOR: LAYNE-WESTERN 
CRILi.EA: 0. MAHURIN 

RECORD OF DR!LLHOLE PZ·115·SS Shut 3 of 4 

CC\l..AFI ELEV: 41SO.a SORING METI-iOD: NX Core & water 
OAIWNG DATE.: 5110/85 
OAR.I.. RIG; CME: 75 

,..,,,. Fl·PIW!at ""'"""" F·F&lt C-Cuvod ............. ..,.,.N u.u~ ......... 
S.S11Ctw'lg ST.st.,... ... .,,., 

,...,,'°"" 
cu,., ... 
CH~ 
H·HaalDd 

OAtuM·. MSL 
COORDINATES N: 1Q6940!!.54 
AZJMUTHI O 

~ z 
~ 

0 

ffii'.j < 
0 
~ I 

E: 51fl755..31S 
INCLINATION: ·'90 

z 
0 

" ~ , ........ Mrregtbr VR,V,Ro.¢ GRF~F!llod ~ "" "' ~ ~ """"' -cZ "' ii 
> ::!" 

0 
z §8 ~ , ~~ ROO z BM iffi OEPTI-1 " iFTl = = w a. Q OCIOQ 

"'"'""'"' N .. ICID.,,. 

5 "'' ~ 

370,SO 
79.70 • ""' ~ 

LOGGl;O; O. AUJ:)WAY 
CHECXED: B. TILTON 
DATE; 6/15/G5 

DISCO NUITYOATA 

Ow •z• TYPE ANO 
58~ g SURFACE 

DESCRIPTION g :g 

J,IR,VR 
J,C,SM 

• J,Pl,VR 

• J,PL.VR 

J,PL,SM 

B,Pl.R 

B,PL,R,CL 

J,PL,VR 

J,IR,A 

B,Pl,SM (2) 

B,PL,SM 

J,C,SM (2) 

J,Pl.SM 

J,Pl.R 

J,Pl.R 
J,l,A 
J,l,R 

J,Pl.SM 

J,l,R (2) 

J,l,R 

\t- ,_ 
m .: 

.: ·-•• g ··~ ··-&'!2~! !! 

0 

w 

WATER L.811::LS 
INSTRUMENTATION 

5/10/95@ 12:30 
End of Run 4 

5/10!95@ 13:50 
End of Run 5 

Golder Associates 

j 
l 



RECORD OF DRILLHOLE PZ·115-SS Shoe! . ., • 
PROJECT: LA!DLAWJRl·FS BORING METHOD: NX Coro & water DATUM; MSL COUARELEV: ...... 
PROJECT NO: 943-284EI ORJLUNG OATE: ""',.. COORDINATES N: 1069408,54 E; 516755.35 
LOCATION; BAIOGltrON, MO OAIU. RIG: CME15 AZIMUTH: 0 INCLINATION: ... 

Nolnl PL·- P,l'Qkhed i:.-r~ 
!! z 

"' 
F:•Faut C·""""' ........... CL.Qayrnfil :c c 0 ,.,,_ 

""""""""' SM~ CH-~ ~ l; < ~ ~ " "' Iii 9 ! 
51;1 9 S·B1dcxig 

.,_ ··- M·H•.iltd z ... 
f'.Fub1icr, I-In-~ VR,V. RelJ!TI GAF-Gr.wt! Fled ,_c ll! c ... 

~ 
z N01ES 

~ j;, ... ;, ~ il! WATER Ll:VELS I:"' DESCRIPTION > m ... O!SCOMT!NU DATA " ' ~ ... ~ g " ~o 
~ .. 0 INSTRUMENTATION ' ~ < ELEV wW 

Jww " ffl i "' ~8 Rao u~ lYPeANO ~~ 1l: ~r "' DEPT>< z .. a8: g « ~=~izl~ " "w ~ffi SURFi'CE 
(Fl) " " DESCRIPTION ~ in ~~ f:1<1-01':> ~~. •• 2: ~212112: : RIGVN N'l'IDoll::I ... . . 

- Bil -- -69.7-84.7 It "cc· 
1 Fresh, medium bedded, pale =I': J,l,R 

yellowish brown {10YR 6/2), 
microcrystalllne lo ffna i l grained, strongR LIMESTONE. 

II (ST. LOUIS FO MAT!ON) 

~ 
i J,J,R (2) . 

J 

= l 

'" " J j: 

l '!:: • '" J,l,R 
% 

~~ 
J 

~ 
t:: • J,l,R (2) 

i '" .. t -
84.2-84.7 It • B.P~R 5/10/95@ 1s,oo 
Abundant sty!oiites End of coring 

365.90 ';- 365.SO 
End of Record of Orillhole 6470 64.70 
at84.7ft. 

'" .. . 

'" .. . 

L. 90 . 

... "' . 

.. .. . 

-.. . 

DEPTH SCALE: 1:2 LOGGED: 0.AUOWAY 
Golder Associates OAILLING CONmActoR: LAYNE-WESTERN CHECKED: a. 11LTON 

Cf1ll.LEA: 0. MAHURIN DATE: 6/15/95 



I I 
~ 

~ 

!_ 

l• 

0 
w 
f-
0 

,-10 : w 
-' .. -' 
0 
0 

(/) 
w 
-' 
CL -

' :::;: 
e-20 . 

< 
(/) 

0 . z 

r30 . .r:"r.' 
... 
. . . 
""I 

·' 
' ~. 
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Not to Scale 

- - -
Well No. PZ-115-SS 

Boring No X Ref· PZ 115 ss 
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069409 ft. Elevation Ground Level 450.6 ft. NGVD 
East',ng: 516755 ft. Top of PVC Casing 452.30 It. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 85.0 ft. Task Date Time Date Time -- -- --
Borehole Diameter 9 7/e in. (0.0-39.0 11.) s 7/e in. ps.o-as.o ft.) Drilling -- -- -- --
Casing Stickup Height 1.69 It. CME75 5/5195 8:30 515195 10:00 -- -- -- --Driller Layne-Western Schramm Rotary 5121/95 8:30 5121/95 10:00 -- -- -- --St. Louis. MO -- -- -- --Geophys.Logging: -- -- -- --Rig CME 75, Schramm Pcrtadrill T660H Casing: -- -- -- --
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bil. NX Core, 2· PVC 5/21/95 10:15 5/21/95 10:20 -- -- -- --5 7/8 in. Button Bil and 9 7/8 in. Tricone Bit e· S'teel 519/95 9':15 519/95 1200 -- -- -- --Drilling Fluid Auger-None, NX Core Water, -- -- -- --Air and Mud Rotary Filter Placement: 5/21"5 10:.te 5/21195 1t:OO -- -- -- --
Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --

Development -- -- -- --
Bentonite Grout 5121/95 11:tO 5/21/95 11:30 

Well Design & Specifications Bentonite Seal ~ 11:00 ~ 11;10 -- -- -- --
Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.69 - 74.68 C1 452.30 - 375.93 

74.68 - 84.48 81 375.93 - 366.13 

84.48 - 84.81 C2 366.13 - 365.80 

+ 1.00 - 39.00 C3 451.60 - 411.61 

- - Stabilization Test Data: 
- -

Time pH Spec. Cond. Temp(°C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 II.) (C3-see comments) 

Screen: 81 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-nngs 

Sand Pack: 16-35 mesh Silica Sand, 72.5-85.0 It. Recovery Data: 
. 

Filter Pack: Less than 50 mesh Silica Sand, 100 
I 

71.0-72.5 It. 
00 

I eo 
I 

Grout Seal: Wyo-Ben Grout Well Bentonile Slurry, la 
70 

I 

~ 
eo 

I 
3.0-60.0 It., Neat cement. 3.0-39.0 It. 00 

I 
~ •o 

Bentonite Seal: Extra high yield Wyo-Ben (100%) ~ >o I 
I 

20 
Slurry, 60.0-71.0 It. I 

10 
0 

I 

Concrete: 0.0-3.0 II. 0 20 •o 60 eo 100 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD St~el Casing 

Supervised by 8. Tilton Site LAIDLAW/OU2 AI-FSIMO 
Job Number 943-2848 Fife Name PZ115SS 





llfll!lllflf SOIL BOREHOLE 
LAIDLAW WASTE SYSTEMS INC. 

SITE NAME NIO LOCATION 
DRII.LlNC -

6.25 inc:h l,D, Hollow Sten Auger 

--LAIDLA\JIOU2 RJ-F"S/MO 
SPLIT SPOON, 2.0 inch Q.0./1.5 inch J.D. <SP) 

\./EST LAKE LANDFILL SHELBY TUBE, 3.0 inch O.D./2 iJ/16 inch I.D. (SH) 
OPERABLE UNIT 2 'AA'lal L£Va. 

l1M£ 

D.t.TE 
NORTH[NG, 1066410.28 --~WM EASTING: 515043.08 W.VATION 4 83.l 

DRIU. RIG CME 75 - TRUCK MOUNT SURF,cE COHDmO!lS Edge, of' ho.u! roa.d o.nd Flo. t F'lll 

NlGt.£ BEARING 

&OMPl£ fW<M£R 

!t i! I i I SMIPLE HUMBER r 
i - i ;: llESCRIPllOH OF 111\lliRW. 

- <0.0-LO ft.) No Sttl"lples collected, -- gro.v~ road ba.se encountered -- -- (482.D 1.0 -- 1 (1.0 .. S.O f"tJ Stlf"f. do.rk yellowish brown -- s ,.~ -- 6 rr, H <10YR 4/2), CLAYEY SILT, trac:e Gra.vt!'l, -- 4 4!.:.:J \./R, do.Mp, (ML), <FILL) SP -
=- 2 s - -

G) -- -- -- -- -- 3 -- - -- 2 O.i'' 
~ = - 2 ff - 4 :isii - SP -- -

- ,4 
5 

® -- -= --- -
-5 I- - -- 3 1.5· ('3.0-15.0 f't) Loos~, MOdero.t~ yellowish -- 3 IT- brown <lOYR 5/4). thmiy !o.rtino. ted, SIL r. -- 5 75:e, SR, CML). <LDE:SS> SP -- -= - 6 5 

0 - -- -- I- -- --7 3 
t-. e 7,0 ft., color changll"S to Mottled po.le - -- J.7 -:: s atf yi.'llowi.Sh brown ClOYR 6/2) to Moderote -

8 kus:n yE"llowish brown ClOYR 5/4}. o.nd silt SP -- -I-- 8 9 beCOl'\eS COMpo.ct 

© -- -- -,.. - -- -- 9 7 
t-. ~ -- ;.t;,· -- 8 a?r = - a (SQ)!} SP - -

::-10 9 
® --- -- I- -

=-11 -
s -· @ ll.O ft., color i$ predcMlno.ntly po.le - -- l-2' -- 8 air yellow1sh brown ClOYR 6/2) -- 9 t&Ot.> SP -- -

::-12 10 
® -- -- -- -- -":"" 13 -· I-- -6 I.J' -7 z1f -- 7 65Y,) SP -- --1-4 6 
0 -- - -- -- -- -

LOG 
BOIIIIIGNO, 

PZ-116-SS 

SHEET 

1 OF 3 

llRIUlNCl 

START FINISH 
llt.lE TIME 

12:45 15,00 

D.t.TE DIITE 
6/5/95 6/5/95 

oren, 

REMARKS 

~ 
0 
() 

(!) 
z 
3 er 
Cl 

z 
0 
~ 

= ~ 

.,; 

~ 
c ,.,_. 
t'.!) 
t'.!) 

g 

"' v 

"' "' ' ~ v 

"' 

d z 
OJ 
0 ..., 

' ~ 

"' " "' 
:i 

~ 
Cl ::,c 
:i: 
'-' 

"' "' ' 0 

" ' "' 

w 
~ 
Cl 

"' "' :!: 
;;; .. 
.:J 
:::=; 

~ ..., 
~ 



""""'"' LAIDLAW WASTE BYSTI:MS INC. 
SOIL BOREHOLE LOG 

$ITE NolME ANO LOCATION DRIUINO ME1HOO: BORIHO NO. 

6.25 Inch I.n. Hollow SteM Auger PZ-116-SS 
•. 

5IIEEI" 

SN.IPUNC IIEllfOO: 2 Of' 3 

LA!DLA\J/OU2 Rt~FS/MO 
SPLIT SPOON< 2.0 inch 0.0./l.S inch I.D, (SP> DRli.lJHG 

VEST LAKE LANDflLL SHELBY TUBE• 3.0 inch 0.0./2 13116 inC::h I.D. (SH) STARI" FINISH 
OPERABLE UNIT 2 WATER LEVEL 'IIIIE TIME 

TIME l2:45 1s,oo 

04lE 04lE DATE 
NORTH!NG, 1066410.28 

CASlllG DliPlH 6/5/95 6/5195 OAl\JM EASTING, :'.H5843.B8 EL!\IATION 483.1 

llRIU. RIQ CME 75 - T~UCK MOUNT QffACE COll!ll1'IOHS Cdge of ho.ut roud o.nd Flat f;U o.r-eo.. 

ANGt£ -SN.11'1.E H.IMIIER 

~ i! I i i ~ 

il 
SAMPl£NUIIBER 

NltJ I Rl!llllR1<S 

' QISIIQPIIOHOf'-

I 
~ s 1,4' 

IM 
ClS.0-22.9 f't.) Conpact, pole yeltowish : '-- 6 ff brown (!OYR &/2), SILT, SR-NR, do.rip, '-- -.... 6 <70:0 (MU, CLOESSl SP -,__ 16 ,o -

t: ® -._ -- ,· 
~ 
'e, - -

C:::- 17 -· '-- -9 1.3' - ~ - s 2]1 -t:: 4 k.,Sl\l -
SP -= :::- 18 6 

® -.... c... -t:: -
:::-19 - ~ -= 4 l.7" -'- 6 air -.... -i- s ij1:(l 

SP -I::"" 20 4 -
'- @) : 
'- ""' -.... -

>-c:: 

" p Cl 
~ 
~ "' ;:: i5 
"' 

r 

"' ' :::- 21 '--• '- -I L6' -.... 4 rr, -
I:: -6 UltttJ 

SP -
t;:-22 9 

@ -:: - -- ""' (460.3) 22.8 -.... ". -=-23 ;._ <22.8-24.2 F't) Cor,po.ct, MOdero.te - -
6 2.11' .... ye,Uow1sh brown (lOYR 5/4), SILTY Fme -

I:: 7 2.0· .... 
SANO, ~. daMp, (SM>, (ALLUVIUM) -.... -5 :Cfl;f .... 

SP -
t;:-24 6 

.... 
(458.9) 24.2 -.... 

@ -.... C24.2-25.6 ft.) CcMpcct, MedluM gray -.... (NS). SILT, tra.ce iron oxide sto.1n1ng. -.... NR, Moist, (ML), (lOESS) -:::-2s I- 1-- -8 2.0· -

e ,. 
i'i:i ' -.c;; 

t3 
(!) 

~ (!) 

g c: 

- 14 2.:1· (457.5) 25,6 -'- -
I- 22 "'' .... (25,6-27.0 Ft.) De,nse,. po.te yellowish SP -c::- 26 14 .... 

brown ClOYR 6/2), fit1e SAND, tl"'OC::e Silt, -.... 
@) -.... NR, do.np (SP), (ALLUVIUM) .... .... -'- .... -'-

.... 
(456.I) 27.0 -' ... 

:::- 27 -4 2-!J' (27.0-28.0 Pt:.J CoMpo.c:;t, t'ledit.1M gro.y -.. II air CNS), SIL 1, NR, na;st, (ML), (ALLUVIUM) -
J- 17 '"'' -.... •• (455.1} 2a.o SP -
';:- 28 18 

<28.0-32.0 f't,) CoMpa.ct. Me,diuM light -.... @ -.... 
grn.y CN6), fine SAND, tro.ce S;tt, NR, -..: ' ... -.... Moist. CSP) .... . ... -t:- 29 " : :- '--- -a 2.0' -.... 9 •:, .... SP -" : :1 .... I;) '" @ -.... -. ... 

"' v 

"' ru 
"' ' "' M ~ v 

"' ;; 
""I 

d i.jj 

z i 
85 "" -' ... c;: 



11/Tlifllll 
LAIDLAW WASTE 8'__.;'"~S IHC. 

SOIL BOREHOLE 
sm;; ™ME NIO LOCAl1ClN DlfflJJNG MEl!fOll: 

6.25 inch I.D, Hollow SteM AuQl:!r 

--. 
LAIDLAV'/OU2 RI-FS/HO 

SPLIT SPOON• 2.0 Inch O.D.ll.5 1nch t.IJ, CSP) 

\/EST LAKE LANDFILL SHELBY TUBE, 3.0 inch C.0./2 13/16 Inch r,D, (SH) 

OPERABLE UNIT 2 WATER LE\/£1. 

TIIIE 

DATE 
NIJRTHING1 1066410.28 

CASING O£Pllt DATUM EASTING, 015843.88 EUVAllON 483.l 

llR!U. RIG CME 75 - TRUCK MOUNT SURFM:!tCQffOITIONS Edge oF haut roo.ci encl f'lat f'1Ll 

NffltE -SI.Ml'lE H.IIIMER 

™i ~ I I ! s.\MPI.E HUl&II i 
a:., 

I - I ,: I! !JE.SllldP1IOII OF 111.TIIIW.. 

•- .... (28.0-32.0 ft,) CoMpo.ct, MediUM light SP -L .... 
gro.y (N6), Fine SAND, tr"a.C:e Sitt, NR, -L .... 

@) -L .... nOiSt, CSP) -
i::- 31 

.... 
~ - @ 30.8 F't., sorte block orgo.nlc r,o. ter;o.l -= -15 O.S' .... SP -I:: w ln sand -50/5 . . . . ~·-··· 

@ -'- ""' 
.... @ 31.5 ft., gro.vet size pieces of' -

i::-32 Lll'lestone tn So.nd, wa.ter encountered at 
32.0/ 

'---'-- -\ 31.0 Ft~ on top ot bedrock (4~1.1) -'- -'- End af' Solt Borehole Log at :32.0 ft. 

= : 33 SeE;> PZ-116-SS R&cord of Drlllhole F'or --- roc:k desc:rlptoons -I... -i--

~ ~34 
!.... -- -'- -~35 -
- : 
'- -
~ -i::-36 --- -'- -'- -t:- 37 -= l.... -l.... -I... -[::- 38 --.... -I:: --
[::- 39 --'-- -'-- -'- -
[::- 40 --.... -~ -~ -1::- 41 --L -'- -L -t:- 42 --'- -'- -'- -7-43 --- -- -
~ -:::- « --'-- -'- -- -

LOG 
BORING NO. 
PZ-116-SS 

SHEET 

3 OF 3 

DR!UJNG 

STN!T FINISH 
'l1ME TIME 
12:45 15:00 

DATE DATE 

6/5/95 6/5195 

t1reo.. 

-
a:: ..... z 
0 
(;.) 

Cl z 
3 
ii:: 
Cl 

z 
" --
d 

6 
El 
(!) 
(!) 

g 

"' ~ 
"' "' • M 
v 

" 

d z 
Ill 
0 ..., 

I 
-! 
1Q.! 
':! 

"I 
Iii 
0 
:'.:: 
::c: 
'-' 

"' "' ' c 

'" ' "' 

~ 
0 

"' "' "' 
N .. 
w 
I 
WJ __, 
Ci: 



PROJECT: lAIOLAWfRl·FS 
PROJECT NO; 943-21l48 
LOCA'llON: BRIDGETON, Mo 

p 

32 0.0.320ft. 
see Soll Borehole Log 
PZ·116-SS 
32.0-33.4 fl 
No sampJes collecled 

33.4·60.2ft. 
Fmsh, thickly laminated, 
light olfve gray (SY 6/1), 34 very fine gri!Uned, medium 
strong, UMESTONE, (ST. LOUIS 
FORMATION) 
Occasional 0.5 - 2 mm. pyrite 
grains, weathered and grading 
rntofresh at depth 

37.6-38.7 ~ 
Stiff, Clay layer, light olive 

JS gray {SY 5/1} 

... 

43.2·43.4 ~ 
Very stiff. Cfay fayer. light 
olive gray {5Y 6/1) 

45.1·45.3 ft 
Soft Clay Jayer 

g 
~ 

~ .. 
~ 

"' 

1--,.-.2-4-8.-0-~~~~~-"'~l,.,..,.J 
Highly weathered, thinly 
bedded, m!i!dlUm light gray 
(N6), fine grained, weak, 
BRECCIATED LIMESTONE in 
medium bluish gray 
{SS 5/1). clay matrix, 
(COLLAPSE ZONE) 

DEPTH SCAJ...e; I :2 
ORIWNG CONTRACTOR: LAYNE·WeSTERN 
DRILi.ER; O. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Shl!IOt 1 cf a 
COLLAR Et.EV: 48.:J, 1 SOA!NG METHOO: NX et.re & water 

ORIL°l.lNG OA7E: 6/5.195 • 6/1-4195 
CP.R..L FilG. CME 75 

J.Jor.l PL,Planar P•Polshu,;I 
F,F.at1 C,CU\'R K-s-s,,.a U·~ ··-!Ml.aClrlg 5T•S1tppod """""' 

Fe-FeOxidl 
CL.Qaylrti 
CH..,..,.,. 
H,H11~ 

DATUM: MSL 
CCOAOINAi"ES :'-{: 1066410,28 
AZIMUTH: 0 

0 

~ :r c 
t; "' r,l 9 i 

E: 515843.68 
INCLINATION: ·90 

z 
ll 

~~ a; ~ F-Fotaan l·lffagi.hr \IR.v.~ Gf!F·GrAVlll' Fifed 0 ... 
1,'j NOTES 

~;; a: ;.; '!'. w 

0 mv • % DEPTH 0 
(Fll e 

~ d, OJ NTINUfTY 
ww oo ii.Um 15~ ROQ .. lYPE" AND u= 58~ g SURl=ACI: UW ~w = -~. OESCA!l'>TION CIOOQ ,,,,..,.,.N N .......... g 

LOGGED: E. SWANSON 
CHECKED: !i. lll.TON 
OAT!:; 7/!Z,,a5 

• • 

• 

• 

• J,l,R,Fe 

• J,l,A 

J.1,R (:l) 

J.PLA 

J.P~R.Cl 

J,I.R 

J,I.R 

J,l,A,CL 

... 
3 m 0 ~ .. 

g::::: ~a:! ii; g~gg! ~. 
~j~{ i2&£&! 

... ..,'<) ... 

Il2¢~ 111 

ii' 
0 

!!! 

WATEALEVaS 
INSTRUMENTATION 

RQD of Run 1 was 
unassesabie due to 
un,;ertainty in frae1ure 
orfgln. Df111 bit 
was worn, poor 
quality raeovery 

6/8/95@ 13:10 
Began Run 4 

:: Golder Associates 



PROJECT: LA!OLAWIAl·FS 
PROJECT' NO~ 943-21346 
LOCATION: BAIOOEITON, MO 

ROCK7'f 

OESCFl!P1'10N 

4S 48.0-60.2 ft. 

50 

54 

"' 

eo 

Fresh, thinly bedded, light 
olive gray (SY 6/1), mlcro­
cry$tafllne, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolltrc 

60.2·64.B It 
Fresh, thinly bedded, olive 
gray {SY 4/1), fine grained, 
very strong, DOLOMITE, 
(ST. LOUIS FORMATION) 

61.s.62.5 ft 62 Light olive gray (SY 6/1}, 
very fine grained Limestone 
layer 

.... 
DEPTH SCALE: 1:2 

§ 
~ 
~ 

~ 
0 

OAILLJNG CONTRACTOR: LAYNE·WESiEAN 
CAILLER: 0, MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS 
SORING METI-lOD: NX Core & wtter 
ORILUNG OATI;: 915/95 • 8/14195 
OAIU. RIG: CME 75 

OATUM: MSL 

Sheet 2 ot 9 

COllM\ ELEV: 483. 1 

J.J""' 
F·FllUII. ....... 
B·~!il 
F-Foillllcn 

El..."V ~ 
z DEPTH ~ 

ITT) ¢ 

• 

PL·P!anar P·Pohhod F .. il"IJOmll 

c-""""' K·S.Wllidltd CL-atylnll! 
tJ·U~ 5M-Smocth CH-cNonlo 
5T.SIIIPPtd A·Roui,n H·Hl>llod 

COOAOINAil;S N: 1066410.26 
AZIMUTH: 0 

" .; :,: 0 
t, < 

ilii:j 
" l:i 9 i 

E: 515843.88 
INCLINATION: -00 

" ~ 
/!: 

Mm1gt..ilt" VR.Y. ADl.l\1l ORF-Or.ivsl flilo!l "c w :;;.; ~ 
0 r NOTES 
.; ;;: ~ > 

~ 
WW 

lsfl "~ ¢ 

,oo 
' 

ROO 
,~ 
"~ ~w 
••• N?OCI>-

• 

LOGGED: E. SWANSON 
CHECKED: 8. Tit.TON 
DA TE; 7112/95 

• 

• 

• 

CONTIN rrY TA 

TYPE ANO 
SURFACE 

DESCRIPTION 

J,l,R.CL 

J,PL,SM.Fe 

J,PL,R 

J,U,R 

J,PLR 

J,PL.R (3) 

J,PLR,CL 

J,C,R 
J,PLR.CL 

J,!,R 

J,Pl.R,CL (2) 
• J,Pl.,R 

J,Pl.R,CL 

J,Pl.R (3) 

J,PLR (2) 

• J,J,R 

J,l,R 
J,PLR 
J,PL.A,CL 

J,PLR,CL 

WATER l.EVEi.S ~ 
~ il! ~ [;: .; 0 INSTRUMENTATION a 
!ii <o 0 •o oooa 

~~ Cl"'Q0"' r 
" - l'l o.-................ 
a:a:;a:a:: 

Golder Associates 



PROJEcr: lAIOLAWJRI-FS 
PROJECT NO: &43-2548 
LOCATION: BRIOQETON, MO 

64 

1YPE 

OE:SCFIIPTION 

41£1.30 
64.6-71.2 ft. 84.SO 
Fresh, medium bedded. light 
oflve ray (SY 6/1), very fine 
grained. medium :rtrong, 
ARGILLACEOUS LIMESTONE, 

68 
(ST. LOUIS FORMATION) 

.. 

?o 

72.4-87.0 ~ 
Fresh, med[um bedded. light 
ollve gray {fN 6/1), micro­
crystalllne, medlum strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
StylolltJc 

. 72.6-73.0 ft. 
74 Abundant chert zones 

(<:3 in. thlck} 

" 

" 

- "' 

75,1~75.6 ~ 
Hard, ctay layer 

DEPTH SCALE: 1 :2 

§ 
Q 
~ 
~ 
< 
"' "' 

ORJLUNG CONTAACTOA; LAYNE-WESTEFIN 
OAJLlER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Sha~ a of u 

COLLAR ELEV: -4Sa.1 BORING METHOD: Nx Cere &. water 
OR!LLING DATE; SJ5J9fl • 6/14185 
DRILL Fl!G; CME 75 

J.Jllinl '""""" P.Pohhod 
F,Fill.Jt C-CU'V#d K.Sliklnsid.i ..... ~ U.UndJilhg SM•Bfnrjglh 
B·Bedding ST.Sh1ppad 

... _ 
F·Fola!!on 1-lrrOQUIIII' VR•V. Rqugt1 

DATUM· MSL 
COOR01NATES N: 1056410,28 
AZ!:MU'rH: 0 

F•F.oiod& 
" CI.-Clay lnff z 

"' CH-cHonle ~x " x H•H•.iltd Ww z w 
GRF-Oni:vRI F"ilatt ~c w 0 :;;z "' " 

c 

9 = 
"' ... 

E: 51584:3.88 
INCLINATION: ·90 

z 
Q s z NOTES 

" ~ ~ ... WATER Lfi\/El.S > ~ ... O!SCON'Jl UITY TA ~- 00 

"' ;;; 0 INSTRUMENTATION 0 Ek5V z 
z OEPTH ~ 

ITT) "' 

"8 ww <w c> 2~ 
8~ 

ROO ··~ ~ffi ~8~ g 
"' ff. ti. "' 0000 ~ g ""O'f'N 111 .... ,, ....... 

LOGQEO; E. SWANSON 
CHECKED: B, TILTON 
DATE: 7/12/95 

TYPE AND 
SURFACE 

DESCRIPTION 

J,PLl!.CL 

J,PLR,CL 

J,PLl!,CL 
J,PL.R,Cl 
B,PL.R 

J,PL,R.CL 

J,PLR,CL (2) 

J,PLR,CL {2) 

J,/,R,CL 

a ... <o 
er. .,.~gg~ m i:! ff: ~£ ' ..... .,IO_ 

Cl ~Ji': i£i1:2&! NI'> ... .,. .o, 
r:tO::ICo::a: 

Golder Associates 



PRoJECT; lAIDt.AWifU·FS 
PROJECT NO: 943-2848 
LOCATION: SAlDGETON, MO 

K 

DESCRIPTION 

80 72.4-87.0 fl 

.. 

•• 

Fresh, medium bedded, light 
olive 9J'ay (SY 6/1), micro­
crystalline, medium strong, 
LIMESTONE, ($1". LOUIS 
FORMATION) 
Stylalitic 

82.2-83.3ft. 
GJauconltlc intrac;lasts, 
argillaceau.s 

87.0-101.3 ft 
Fresh, medium bedded, llgh! 
Qllve gray (SY 6/1), very fine 
crystalline, medium strong, 
AAGlLLACEOtJS LIMESTONE. 

ee (ST. LOUIS FORMATION) 
87.6-91.3ft. 

"' 

92 

.. 

Porous zone, open vugs 
{<2mm.dJa) 

DEPTH SCA.1..1:;: f:2 

" 0 
~ 

~ 
~ 

~ 
" 

ORIWNG CONTAACTOA: LAVNE·WESTERN 
ORiLLEF\: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Shaot 4 of 9 

COi.LAA ELEV: 483.1 BORING METHOD: NX Cc:ir11 & w~ 
ORIUJNG DATE: 615195 - 6114195 
ORIU. PJG: CME 75 

J..J~ PL·flliltllll' P·~tl 
F·FM """"""" .......... 
"""'N U·IJJV:~ .. Oltlf,g SM•Snloofl 
a-a~ S1'·1ittePPod .. ....,, 

l'"&-FltO:oc!e 
C<.-o,y""' 

"""""""" H·-

OATUM: MSL 
COORDINATES N: 10564t0.28 
AZIMUTH: 0 

" z "' ... " < ii'x g I 

E: 515843.86 
INCLINATION: .90 

z 
0 ,= 

F·Folak!n J,Jrrol,UIII' VR-V.~ GRF·Gr.twl Fled 
'!!\!j .... ~ 

~ 
~ ... 
; ~ 

1,j I NOTES 

ruv 
DEPTH 

IF"ll 

> • DISCON UITY ATA 
wffi ~§ 

~ll!~ ROD a. TYPE ANO ~§ ~~ ~8~ <ii SURFACE ~w 
~ .~ 0£SCAIPTION ocaa • • 0 

&>li_,N N.,,o.,..- " . 

8 1~ 

9 I~ 

LOGGE:D: E. SWANSON 
CHECKEO: B. TILTON 
OATE: 7/12195 

• 

J,C,A 

J,Pl.,R (2) 

B.PLR 

• J,U,R.CL 
J,l,R 
J.l,R,CL 

J,PLR.CL 

• 8,C.R.CL 
J,l,R,CL 

• J,f'LA.CL 

• J,l,R 

~- w " WATER LEVELS 
~ .; lNS'TRuMENTATION ... 

Q~gg! ill ii: .. ..... '""'° ... 
A'!li!iE.12 £ 

Golder Associates 



PROJECT: lAIDI..AW/Ai,FS 
PROJECT NO: $43,2848 
LOCATION: 6Rf0GETON, MO 

OESCAlPTION 

98 87.0.101.:3-ft. 

•• 

100 

"'· 

104 

106 

108 

110 

Fresh, medium bedded, llght 
ofive gray (SY B/1), very fintt 
crystalline, medium strong, 
ARGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

101.3-106.3 ~ 
Fresh, thickly bedded, !lght 
brownish gray ~5YR 6/1), 
medium crystal lne, medium 
stra~, UMESTONE. (ST. LOUIS 
FOR ATION) 

105.1·105.7 ~ 
Abundant. thinly larnlnaled, 
shaley partings 

106.3-108.8 ~ 
Fresh, U,inly bedded, light 
brownish gray (SYR 6/t), fine 
ctystaUine, extremely strong, 
SILICIFIED LIMESTONE, 
(ST. LOUIS FORMATION) 

108.6-135.5 ~ 
Fresh, medium bedded, light 
olive gray (SY 6/1), micro-
crystal!Jne, medium strong to 
strong, LIMESTONE 
(ST. LOU(S FORMATION) 
Stylolitic 

DEPTH SCALE: l :2 

" 9 

~ 
ii 
" 

DRILLING CONTRACTOR: LAYNE-WESTE~ 
DAUER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·116·SS 
DATUM: MSL 

Sheet !! Qf 9 

cou.AR El.EV: 48:l.1 BORING MEi'HQO•. NX COre & wlm!r 
CRILUNG OAiE:: 615/95 • 6114/»5 
DFIJLL RIG; CME 7& 

COORDINATES N: 1066410.28 E: !i1S843.88 
INCUNATION: -90 AZIMUTH; 0 

J.Jffl PL-Planar ......... Fri.P~ 
F•Fa.tt C·CI.IVffl ··- """""""' ...... iJ·~ ··- CH""""' 
a,lieddng S'r-Stappad •. ....,,, ii•Haalld 
f,FOWIMI 

,_ 
\/RN.~ GRF-Gravol Rfd 

0 > OISCONTINU DATA 
g " §8 El.EV ~§ 11~ z ROO 13 ~ 'IYPEA.N'O 

OfPll< , "· < ffi SURFACE 
(FT) " " ff: ill. c DESCRIPTION ~g:~ • g "'""o<o- • 

a 1~ 

383 '° 
100-.00 

376.BC 
106.JO 

374.30 
108.80 

10 .... 

11 "" ~ 

t2 ,~ 

LOGGED: E. SWANSON 
CHECKEO: B. TILTON 
DATE. 7/12195 

8,PL.R,CL 

B,Pl.R.CL 

J,PL.R 

J,PL.R 

J,PL.R (O) 

• J,PL.R.CL 
J,Pl.R.CL 

J,l,R.$PUN 

J,PL.R 

J,l,R (2) 

B.PL.SM 

• B,Pl,SM 

" % z • 0 0 

ffix t; < ~ ~ ~ g .e ,cW ili ,_c, .. 
al f ~ ;!, z fl! .. 0 0 Cl 

~ " 0 .. 
coog 

0 .... 00 ... 
l!'l-<"l«:i-
Nr:i ... ,n"" a:: n:.a::a: a: 

Goider Associates 

NOTES 
WATER t.EVELS 

INSTRUMENTATION 



PROJECT: LAIDLAWIAf.FS 
PAOJECT NO: 943-2848 
LOCATION: BAIOOITTON, MO 

K 

OESCRlPTION 

g 

~ 

RECORD OF DRILLHOLE 
SORING ME'THOO: NXCota & w«tm 
ORlt.tlNG DATE;:: 615195 • 8/14/95 
CRILL FIIG; CME 75 

J.J°" ~, .... 
~ .... ., 
S·B•tkmg 
F·Foim!o 

PL·~ == .. U·­
ST.sloi,ptd 
l·IITll!,;Vlllt 

P,Pouhed ·­SM·Smoiltl 

"""""' VR·II.~ 

OIS 

PZ-116-SS 
OATI.:M MSL 
COOPCINATS:$ N: 10684.t0,26 
AZ1MliTr1: 0 

F•FIOlcid,i 
CL-Qavrrifil 
CH-CHonl• 
H·Ht*fd 
GAF-Oraveifi"td 

U!TYOA\A 

Shffl a (If e 
COUAR ELEV: 483.1 

e: 515843..es 
lNOUNATION: -00 

NOTES 
WATER LEVELS 

!NSIBUMENTATION 

i3 IJEPTH 
1YPEAND 
SURFJ\CE 

De::SCR!PTION 

112 
108,8-135.5ft. 

114 

116 

116 

120 

122 

"' 

120 

/ 128 

Fresh, medium bedded, light 
olive gray {5Y 6/1}, mk:ro­
crystafflne, medium strong to 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Sty!olltlc 

121.2· 122.2 ft. 
Argillaceous Limestone 

@122.5~ 
Very stiff, light olive gray 
{SY 6/1/· Silt /ayer 
(< 1/2 n. thick) 

124.7-127.0ft. 
Limestone becomes fine to 
medium crystalline 

126.4-127,0 ft. 
Moderately weathered zone 

DEPTH SCA!£: 1!2 
CRIWNG CONTRACTOR; LAYNE•WESTERN 
DRILLER: D, MAHURIN 

wn 

13 1!t3 

LOGGED: E. SWANSON 
CHECKED: S. TILTON 
DATE: 7/t2195 

• 

J,PL.R.CL (3) 

J,Pl.R (2) 

J,PL.R 

J,I.R (2) 

Pl.A (6) 

• J.l,R 

8.1.R (31 

o J,!,A (2) 

• J,l,R 

J,1,SM 

B,l,SM,CL 

J,l,R 

J.I.R 

6/9/95 @ 14 '30 
Completed Run 13 
B/14/SS @ e:oo 
~anRun4 
Water level In open 
corehole "" 21.1 It bgs 
prior to drilling 

@ 120.3. 122.B, 12a.3. 
125.5 and 126.7 ft, 
p<?sslble open intact 
Joints, (<5 breaks!in.) 

Golder Associates 

I 



PROJECT; tAtDLAWIRl-FS 
PfiOJECT NO; 94:1·2846 
LOCAllON: BRIDGETON, MO 

K 

DESCRIPTION 

128 108.8-135.5 ft. 

130 

132 

134 

Fresh, medium bedded, light 
olive gray (!Sf 6/1), micro­
crystalllne, medium strong to 
strong, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

134.9-135.7 It 
Limestone becomes fine 
grained 347.60 
135.5-139.1 ~ ----- 13!i50 
Fresh, thickly bedded, olive 

136 grar, (5Y 4/1), very fine 
gra ned, medium strong, 
ARGILLACEOUS LIMESTONE, 
(SALEM FORMATION) 

13S 

139.1-141.8 ft. 
Fresh, thinly bedded, light 
orive gray (5V 6/1), fine 
gralned, medium strong, 

140 ARENACEOUS LIME;STONE. 
(SALEM FORMATION) 
@139.6~ 
Very stiff, olive gray 
(5Y 411), Sift fayer 
(<1 in. !hick) 

141.B-151.2ft. 
1~ Fresh, lhintv bedded, light 

olive gray {SY 6/1). mtcfo­
crvstar!lne. medium strong 
LIMESTONE. (SALEM 
FORMATION) 

144 

Thin layen. of glauconite 
Clay, surrounding Umeslone 
matrix 

DEPTH SCA1.E.: 1 ·,2 

"' 9 
~ 
~ 
" 

DA.II.UNG CONl'AACTOR: LAYNE·WESTEAN 
0.Rll..LER: [1 MAHURIN 

RECORD OF DRILLHOLE PZ-116-SS Shae!: 7 cf 9 

SORING METHOO: NX Core & Ml!lr 
DRILLING DATE: 0{5Ja!S • !:f/14195 
OAIU. RIG: CMS 75 

J .... "......., .P-Po&Nd 
F,F;:rUt C·CLnld ........... 
~""· U-U~ SM,Srnoolh 
S·BOddil'lg 

.,_ 
""""' 

Ft-FoOm:la 
CL~lnM 
CH-""""' 
H,H,alad 

OATUM: MSL 
COOAOlNAfES N· 1066410.28 
AZIMUTH; O 

"' z ~ 

ffi~ ~ 1,j ~ I ~ 

COLLAR ELEV: 483. 1 
E: 515&43.68 

INCLINATION: -90 

z 
Q 

;! 
F-Foiatron Mlh:QIJ;II' VA.V, AOllgl Gfl~e!Fillld /;.a !!! 0 " 1;l NOTES 

f' ;,; z 

ELEV 

DEPTH 
(F11 

344.10 
t3S.OO 

144,00 

~ ffi" lllS Tl UllY DATA 
g ~~ ~~ i~lll z ~o ROO 8g ~ffi 158~ g 

TYPE;ANO 
0 
~ ~ 

OCICID ~~. g e ''"'0"'N N"'<OtO,.. 

14 1.;t° 

15 118% 

16 !12~ 

LOGGED: E. SWANSON 
CHECKED: B. TILTON 
DATE: 7112195 

SURFACE 
OESCRIPTJON 

J,Pl.SM 

J,Pl.SM 

J,Pl.SM 

J,l,A (3) 

J,l,R 

B,(R.CL 

• B.Pl.SM,CL 

J,Pl.SM 

J,I.R (2) 

• J,l,R 

• J,l,R,CL (2) 
• B,l,SM 

" 5 0 "' ~ ;,; 

D gg§ D• ·-··-fl[2 ~£ ! 

ii: 
0 

Iii 
WATER LEVELS 

INSTRUMENTATION 

6114/95 @9:10 
Compfeted Aun 14 

133.0.133.5 ft. 
Possible QPdn intact 
ioints, highly broken 
zone 

@ 135.5 ft 
Inferred tap of Salem 
Forms.tton 

6/14/95@10:tt 
Compleled Run 15 

6/14/95@ 11:00 
Completed Run 16 
Stopped short as b[t 
plugged, core loss m 
highly broken rock 

Golder Associates 



Pr:IOJECT: LAlOLAWJAI-FS 
PAO.Jeer NO: 943-2848 
LOCAnoN: BRIDGETON, MO 

OESCAIFTION 

144 141,8-151.2~ 
Fresh, thinly bedded, light 
olive gray {SY 611), mlcro­
crystalUne, medium strong 
LIMESTONE, (SALEM 
FORMATION) 
Thin layers of glauconlte 
Clay, surrounding Limestone 
ma!rl, 
@ 144.7 ft. 146 Vug with calcite crystafs 
{< 1/2 In. dia.) 
146.0-151,2 ft. 
Llmes:tone beccmes 
argillaceous 

,.. 

""' 

151.2-162.5 ft. 
Ftesh, thinly bedded, olive 
gray (5Y 4/1}, fine 
cisfalline. medium strong, 

152 F SSILIFEROUS LIMESTONE, 
(SALEM FORMATION) 
Thinly laminated, sha/ey 
partings common, some r::hert 
nodules ( <2 in. dia.) 

154 

154.5-155.2 ~ 
Limestone becomes-
argillaceous 

'"" 

157,5-162.5 ft. 
Abundant chert zones ,,. (<2 in. thick) 

160 

CEPTH SCALE: l '.2 
OAIUJNG CONTRACTOR: LAYNE-WESTERN 
OAIW:R: 0. MAl'IVR!N 

RECORD OF DRILLHOLE PZ-116-SS Sheet B cl 9 

COt.l.AA Et.EV: 463. t BORING METHOD: ttO: Com & WIMcr 
DRILLING DATE: 6/519.5- 6J14/95 
DRILL RIG: CME 75 

329.10 
154.00 

17 t~ 

18 '"" ~ 

1.ClGGEO: E. SWANSON 
CHECKED: S. 'nLTON 
OA1'e: 7112/95 

J,l,R(3) 

J,l,R 

J),R 

J,l,R (21 

B,?~SM,CL 

J,l,R(2) 

8,1,SM 

J,Pt.SM 

B,P~SM 

OATLIM MSL 
CCOFCINATES N: 1066410.28 
AZ!MUtt1 0 

"' Ii z 

~~ "' x z l'I w §& ~ ~ 
w 

•• 

E: 515843,BB 
INCLINATION: -00 

NOTES 
WATER LEVELS 

INSTFIUMENTA11CN 

6/14/95@ 12:00 
End Run 17 

@ 157.0 and 158.8 It 
Possible or;n/intact 
jonts, high broken zone 

Golder Associates 



PROJEcr: LAJOl.AWJfll-FS 
PROJECT NO: Q.43.2846 
LOCATION: BRfOGETON, MO 

- ,eo 

""' 

'- 184 

I- 168 

L174 

TYP• 

DESCRIPTION 

151.2·162.5 ft. 
Fresh, thinly bedded, olive 
gray (SY 4/1), fine 
orvstaillne. medium 5trong, 
FOSSILIFEROUS LIMESTONE, 
(SJ\l.EM FORMATION) 
Thinly lomlnated, shafey 
partings common, some chert 
nodules {<2 in. dla.) 

Enc, Qf Record of DrUlholtl 
at 162.5 ft. 

162.50 

CEFTH SCAl.S: 1 ~ 
DAIWNG CONTRACTOR: LAYNE·WESTERN 
ORHJ.Efl: 0. MAHURIN 

RECORD OF DRILLHOLE 
SORING METHOD: NX Com & witter 
ORIWNG OATE: 6/5195 • 6114/95 
OR!l.l. Fl!G: CM5 75 

320.60 
162.50 

LOGGED: E. SWANSON 
CHECKED: B. TILTON 
DATE: 7/12195 

PZ-116-SS 
DATUM: MSI. 
COORDINATES N; 10684t0.28 
AZtMUTI1: O 

Sheet 9 of 9 

CCI.I.AR el.EV: 443, t 
E: 51!5843.$8 

INCUNATJON: ·00 

NOTES 
WATERLEVEtS 

INSTRUMENTATION 

6/14/95 @ 13:25 
End Aun 18 

Golder Associates 

. 

. 
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. 
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J 

20 

40 

60 

Well No. PZ-116-SS 

Boring No. X-Ref: PZ-116-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords; Northing: 1066410 ft. 
Easting: 515844 ft. 

Drilling Summary: 

Total Depth 162.0 ft. 
Borehole Diameter 10 l/4 in. (0.0-33.0 It.) 5 7/6 Jn. (33.0-lfil!,O ft.) 

Casing Stickup Height 1.80 ft. 
Driller Layne-Western 

St. Louis, MO 

Rig CME 75, Schramm Portadrlll T660H 
Bit(s) 6114 in. ID Hollow Stem Auger Bil, 

NX Core, 5 718 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C = Casing S = Screen 

Depth 
+ 1,80 - 151.40 
151.40 - 161.00 
161 .00 - 161 .33 

String(s) Elevation 
c, 484.87 - 331.67 

S 1 331.67 - 322.07 

C2 s22.01 - 321.74 

Casing: C1 2 in. dia. Schedule 80 PVC, 
/lush threaded with 0-rings 

C2 2 in. dla. threaded PVC end cap 
(4 in. long Or 0.33 ft.) 

Screen: $1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: 16-35 mesh Silica Sand, 148.0-162.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

147.0-148.0 It. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-135.0 ft. 

Benton/ta Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 135.0-147.0 ft. 

Concrete: 0.0-3.0 It. ---------------
Comments: 

Elevation Ground Level 483.1 ft. NGVD 
Top of PVC Casing 484.87 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date Time Date Time 
Drilling 
CME75 615195 7:30 6{14/85 13:25 

Schramm Rotary 6/20l9S a:oo 6120195 11;45 

Geophys.Logglng: 
Casing: 6f2tl/,S l:i'!~ <!20195 12;50 

Filter Placement: ll/20195 12:SS <l2019S 13:0Q 

Cementing: 
Development 
Bentonfte Grout ll/2019S \3:::JO <!20195 15:30 

Bentonlte Seal 8fW9S ~ ei2a/95 13:30 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp {°C) 

Recovery Data: 

,oo 
00 
00 

I 
70 
00 
00 

= 40 
M 

30 
20 
,c 
c 

0 20 00 ec ,cc 

TIME (Minutes) 

Not to Scale Supervised by ___ "'a,.,. T,_H::,to,.,n:;------
Job Number 943-2848 

Site LAIDLAW/OU2 AI-FS/MO 
File Name PZ116SS 





llllllllf 
LAIDLAW WASTE SVSTEIIS INC. 

SOIL BOREHOLE 
SITE twAE Niil LOCAllON DfllWNG MEtlfOD; 

4,25 rnc:h I.ll. Hollow Sten AugE"r 

--LAIDLA\J/OUC RI-FS/HO 
SPLIT SPOON1 2.0 lnc:h O.D./1.5 inch f.D. <SP) 

\./E'.:ST LAKE LANDF'ILL SHELBY TUBE• 3.0 tnch O.D,/2 13/16 inch I.D. CSH> 
OPERABLE UNI r e WATER 1.£\,U 

TIME 
O,.!E 

NORTHING, 1068496.19 
CASINO DEl'lli 0,.'!UM EASTING, 516972.30 a£VA110N 483.6 

DRIJ. RIG CME 75 - TRUCK MOUNT SURFACE ooaTIOHS 
ANGI.E -5'11!'1.E HI.MM£R 

m- ~ I i I i ill --I - I ;i !i!i IJESCRI' IIOH OF 11.\'IERW. 

- -L.. --
-= -:: 1 --- -I... (481.6) 2.0 -I..- 2 -t 6 a.a· 

~ 
(2,0-8.l ft.) Very stiff, dork yeltowish : 8 211' brown ClO'fR 4/2), hOMogenQUS, CLAYEY - -. 8 t<tlJZ) ~ SILT, NR, l'lo;st, (CL-ML), CLOESSl SP -- 3 6 ® -- -I... : I:: -1...- '4 '- ..___ -L... 3 1.3' -L... 8 [if : I... I I... 12 t.:S:Zl SP 

c:-5 15 G) -
~ -L... -L... -I... ..::. :::- 6 ' ~ 

Z.J' -I:: , .. -
115;! -'- SH -1...- 7 0 -L... -L.. :. ,._ 

I... 

I::"" 8 ~ - -
6 2.0' cS.l-16.5 Ft.) Stiff to very stiff", toght -L.. 8 211' -L.. ot.ve gro.y (SY 6/l) to l>ght brown -L.. 10 IOOZ IIN (5YR 5/6), hOMogenous, MCtt!(>d CLAYEY SP -,.._ 

9 13 SILT, NR, do.rip, CCL-Ml). <LD(SS) ® -L.. -L.. -,._ -.... -c:-10 ~ '-- -3 1.7' -L.. 7 211' -L.. -L.. l1 asi:, SP -t::- 11 13 © -
L.. : ,._ -L.. .... -:::-12 ~ ~ -8 l.9' -~ 6 2.0· -I- -~ 7 1<951:, SP -'-;-13 8 0 ---..:: -

t=L -:::-1, ~ -:: 
:- u I\ SH -:.... 2.0· ® -"-- b1:1z

1 I -

LOG 
BOOING NO. 

PZ-200-SS 

SHEET 

I OF 2 

DfllWNG 

START f1NlSII 
'lll!E TIME 
10•56 14105 

O,.IE Dl<lE 
2/10195 /;/10/95 

-
No so.nple 
0.0-2,0 ft,, 
due to gro.vi?t 
o•d 

~ 
0 
C) 

(!) 
z 
::i 
..J 

1E 
0 

°' w .., .., 
;, 
-; 

~ 

"' "' w 
:I: 

:i 

6:i 
c::, 

§1§ 
'-' 

"' "' ' " ;:: 
(ii ru 

8 
g~ g c::, 

a, 
~ 
a, 
ru "' ' "' ~ 0 
~ 0 

"' N 
N .. 

d .:...; 
z I 
a, u..l 
0 ...J ..., c;: 



""'"""' SOIL BOREHOLE 
l.AIDLAW WAS'rE SYSTEMB INC. 

SITE NAMt A/IO 1.0CA110ff 
OOIIJ.l«I -4.25 inch i.D. Hollow Ster, Auger 

--LAtDLA\.//ClUC R!-FS/MO 
SPLIT SPOON• 2.0 inch 0.D.11.5 inch l.D. <SP) 

w'EST LAKE LANDFILL SHELBY TUBE, 3,0 rnch o.n.12 13/16 inch J,D, <SH) 
OPERABLE UNIT 2 WA!ER L!\'EI. 

TIME 

0/\lE 
NORTHING, 1.068496.19 

CASING Del'TH 0/\lUM EASTING• 516972.30 EI.E.VA110ff 483.6 

DRiil. RIG CME 75.., TRUCK MOUNT SURFN;E COHOl1IONS 

NlGI.E -SAMP!.E HAMMER 

m- i! ! I I ~ 
a;' --I - I p DESCRPIION OF lWERW. 

'-- <8.l-(6.5 f't.) Stiff to very stlf'f, light SH : '-- \ ot;ve gra.y (SY 6/1} to tight brown 
'-- ® -... (5'1'R 5/6), hoMogenous, Mottled CLA'rEY -'-- 16 -L SILT, NR. do.Mp, CCL-ML>, (l[]ESS) 1-- -t: 4 1.5' -
c... 5 z1F .. : 
'-- 7 7S'.oi:l (16,5-19.7 ft.) Stif'f', light olive grny SP -'--17 9 (SY 6/1) to Mocler-o.te brown <SYR 4/4), 

® -t: hoMogencus, Mottled CLAYEY SILT, NR, -
'-- l"!Olst, <CL-ML), <LOESS> -- ..: _-18 l-L ~ 

3 1.s· -'-- 5 ED' -t: !5 1,7!!'.:,:) Ill SP -
t::- 19 18 @ -: 
'-- -'-- I... (463,9) 19.7 -'-- .... 09.7-20.S ft.) Cor1.pact, Modera.te -t:-20 ... ·'-·-· yellowish brown CIOYR 514), hcMogenous, 1-- -5 ,. . . . . . -'-- 15 air 

.... r--\ fine SAND, tro.ce Silt, NR, dry, (SM), -'-- 20.5f -'-- 14 (0:1!} (ALLUVlUM) C463.D SP -t::- 21 12 C20.5-25,5 ft.) Very st;fF, light ot;ve 
@ -gro.y (SY 6-/D to \lght brown (SYR S/6), -.... str't1t1t;ed, CLAYEY S[LT, Mottled with -~ -'-- blo.c:k Mo.nga.nese stn1ns, NR, no1st, -t::- 22 ~ CCL-Ml), <ALLUVIUM) ~ -5 12' -'-- 6 '.[iF ~ -'-- • .:tOIT.O -'-- SP -t:- 23 9 @ -~ -~ -I.... -....._ -t::- 24 '-- ~ -8 1.4' -'-- 14 [if' e 24,3 ft .• <l inch r';ne send tenses -.... -.... 26 f70-.() SP -t:-25 28 @ --'-- (458.t) 25.5 -L.. .... 

<i?S.S-27.6 ft.) Dense, light l:irown ..: L.. .... 
t::- 26 ;: ::L CSYR 5/6), ~tro. t1f;ecl, fine SANO, NR, ~ 

14 a.1· :: : :l dry, CSP). CALLUVIUM) -'-- 33 ff- SP -'-- 40/4 ,~:c, ::::r... @ -.... .... -t::- 27 .... e 27.3 Ft., (l inch clo.ue\J silt tenses 27.J -.... (456.3) -.... End of So•t Borehote Log o:t 27.3 ft, -~ -~ --28 See PZ-200-SS Record of' !lrillho\e, for -r"OC::k desr:rtptfons --....: --t::- 29 --.... -.... -- -

LOG 
BORIIIGNO, 

PZ-200-SS 

S!ET 

2 OF 2 

DRIUINC 

STARr F1HISI! 
TIME 1111£ 

10•56 14:05 

0/\lE D>.TE 

Etl0/95 2110/95 

-

2/10195 - 14•05 
F'";nrsh drrU1ng 
o.t 27.3 f't .. -
hlt bedrock 

End of' soil 
IOorehoLE> a. t 
27.3 Ft. 

~ 
0 
(.) 

(.!) 
::.: 
3 
ii: 
Q 

"' w ..., ..., 
'i .., 

11:i 

8 
8 g 

a, 
~ 
m 

"' ' M 
~ 

"' 

~ 
a, 
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~ 

"' "' "' I 

:,; 

11:i 

~ :,: 
<..) 

"' "' ' " ' "' 
lg 
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" " N 
N 
0. 
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PROJ!;CT:. LAIOLAWJRl,FS 
PROJecl' NO: 94:1·2848 
I..OCA110N; SAIOOETON, MO 

AOC TYP 

OESCfUPTION 

HI 0.0.27.3 fl 

18 

22 

" 

See Sofl Borehole log 
PZ·20Q.SS 

456.31 
27,3-44,5 ~ 47.30 
Slightly weathered, medium 
bedded, lfght olive gray 

28 {SY 5/1). medillm crystalline, 
weak, LIMESTONE, 

30 

(ST. LOUIS FORMATION) 
Stvlolltlc, Iron staining, 
calcite minerafizatfon, 1 In. 
clay parting at 30. 1 ft. 

OEPl'H SCALE; 1 :2. 
DAIWNG CONTRACTOR: LAYNE·WESTERN 
OA!LL€R: 0, MAHURIN 

CJ 
g 
Q 
,: 
~ 

ii' 
CJ 

RECORD OF DRILLHOLE PZ-200..SS Shect1~a 

COUAR EL.e\l; 4&3.e1 
E: 516972..2 

INCLINATION: .00 

BORING MEniCO: NX cara & water 
ORlWNG CATS; 2/10/95.·2/13/65 
DRlLLAIG: C:ME 75 

J- PL-Plarl;ir P·Po&htd 
F•F-.it """"""' l(.s&lfflsid9d ...,,~ U·t.lnd!ht(!Q SM-$moQD1 
s.a,odino 6T•Sltp(ad .......... 
F·Folatict! ...,,,..., VA·V.~ 

F•Fo Oxido 
CL..Q:ry tnrt 
CH·Ctiom• 
H-Hollffd 

DATUM; MSL 
COORDINATES N: 106B4Sli.2 
AZIMUTH: a 

"' .a ,: 

lli~ s 
GRF·antvlll Fihd "c ili ~ 

z 0 0 g g "' r: 
~ z NOTES ili ~;; ~ ;!; 
~ ~ > DISCONTINUITY DATA 0 WATEA LEVELS 

" §8 "-"' 
DEi'™ 

!F1l 

2 

ww ~a ROD G• 
~ffi uw 

" ,:,,:,c:,,:i ••• ......... "' "'"""""t"' 

LOOGEO: J, Miu.ER 
CHECKED: Fl BOOTH 
OA TE: 319/!iS 

sw c.§!,!I Q 
i5 ~ .. 
~ ; 

TYPE ANO 
SURFACE 

OESCR1PTIOH 

J,C,R(3) 

J,J,R,calc:fte 

J.PLR-CL 
J,PL.J.A 

J,Pl.,R (3) 

J,l,R 

J,Pt.,R (3) 
J,Pl.,A (2) 

J,l,R 

Core loss 

J,l,R 
J,Pl.,f\.CL 

J.I.R(4) 

J,l,R(3) 

~ 
;; 

Xo 
~;~~~ ~g u. ~:g a: 

l3 iii 1££2~ N""""lri 1C1 
tC a: a: tr« 

0 

i 
1NSTAUMENTATION 

2110195@16:12 
Start Run 1 
16:16 Stop-no 
circulation, pull core, 

ult for the da at 16:30 
'1111195 
Measure water level 
in augers, diy to 
27.0 ft 

'1/11/!l5@ 10:60 

Golder Associates 



PROJECT: LAIDLAW/At-FS 
PAOJEcr NO: 943-284tl 
LOCATION: BRIOOEl'ON, MO 

ROCK TYPE 

DESCRIP110N 

32 27.3-44.5 ~ 

34 

'4 

46 

.. 

Sllghtiy we.alhered, medium 
bedded, light olive gray 
(SY 6/1}, medium cf'/5talllnc, 
weak, LIMESTONE, 
(ST. LOUIS FORMATION) 

44.5-68.7ft. 
Fresh, medium bedded, light 
olive gfay (5Y 6/i), medium 
cfMta!llne, medium strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 

OEPTH SCALE: 1 :2 
ORILUNG CONTRACTOR: LAYNE-WESTSRN 
CAILLER: O. MAH-UAJN 

" a 
~ 

11 
I 

i 
" 

RECORD OF DRILLHOLE PZ-200-SS Shttffl: 2 t!f !I 

COI.U\R ELEV: 483..61 
E: 518572.2 

INCUNATION: ·90 

BORING METHOD: NX COtC'.l' !.. water 
DRILLING DATE: 2/t0/9!5 ·2/13/95 
DRtLL RIG: CME 75 

Mrt< 
F·Fllull 
S·ShtJill' 
B•B1~ 
F·FDUtOll 

ELEV 

DEPTH 
(F1} 

PL·f'llll'W P·PDDhlld 
C:·Ct.rt>1d .............. 
U-Ur\d\JIWIO SM·Smooh 
ST·Sl!l:ptl«I R·-l-111'$QYlll' VP,.V. Rl:iL;gh 

> §8 0 • 
~~ IJw ROO ~::: BM ~i!l~ c 

" tt:lfQ a ~'" 
~ • ll' ... ..,..,_ • 

LCGGEO: J, MILLEA 
CHECKED: A. 130011-1 
OATS. J/9/95 

OATl.JM: ~SL 
COOACINA ~$ N": 1068496.2 
AZIMUTH :'.l 

F•F•cmdo 

c,,.c,y""" CH..,,.._ 
H·He.imt 
GRF-Grave1 Fled 

NU! CATA 

TYPE ANO 
SUP.FACE 

CESCRIPT!ON 

J,ST,R 
J,l,R-calcite 
J,PL.R-open 
J,PL.A 

J,l,R-open 
J.1,R (4) 

J,C,R 
J,Pl,SM (2) 

J,C,R-CL 
J,C,R 

J,l,R 

J,PL,R 

J,C,R.CL 

J,1,A.CL (2) 

J.!,l't-open 

J,l,R·CL (2) 

J,l,R(2) 

J,PLR-open 

J,PL,SM 

J,PL,R (2) 

J,l,R-CL (2) 

J,PL.SM·open 

J,l,R(2) 

J,l,R (3) 

J,l,A·CL-open {5} 

J,l,R (2) 

J,PL.SM·open (3} 

J,l,R 

J,Pl...,fl.opan 

J,l,R {2) 

J,l,R 

J,1,R·open 
J,l,R(2) 

J,l,R·CL 

0 , 
"x ~w 
;:~ 
:5-
3 

i 
I 
I 
l 

I 
i . ' 

i 

" ~ 
~ < ! " ~ g z w ~ 

1;'.i lo "' ~ 0 • ;; 

• acec 
g"t? ... ... -~ ;f ~f .. 

z 
Q 

< 
z 
~ a 

Golder Associates 

NOTES 
WATER LEVELS 

INSl'RUMENTATION 

l 
-I 

j 

l 
J 

...! 
J 
' 1 
1 



PflOJECT: LAlClAWJAl,PS 
PROJECT NO: 943-2848 
LOCATION; SAIOOETON, MO 

AOCKTYPE 

... 

OESCRrPTION 

48 44.5-68.7 ft. 
Fresh, medium bedded, light 
o=lvo y (ff'{ 6/1), medium 
c lne, medium strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 

50 Arg!Uaeeous laminae, clay 
paitlng,, stylolltic. 
brachiopod fossils 

54 

.. 

,. 

60 

Atgillaceous laminae, clay 
pa,tinps. slylolitic, 

64 
brach1apod$ 

DEPTH SCALE: 1:2 
DRU.UNG CONTRACTOR! LAYNE,WESTEFIN 
OF'llu.EA: 0. MAHURIN 

.. 
0 
~ 

~ 
~ 

,! .. 

RECORD OF DRILLHOLE pz.200-ss Snm3ot a 

COUAR ELEV: 483-.81 
E: 518972.2 

INCLINATION: ·00 

BORlNG M£i'H.OO: NX core & water 
OAILLJNG CATE: 2/10195·211::1195 
DRIU. RIG: CME 75 

J.J"" 
F•l'ilUlt ..... 
B,9,dding 
F-Fcila!Kln 

0 ""' z 
z DEPTH 
" (Fl\ • 

l'L·Pl#la' 

c.°"""' U·-ST.Stopped 
l-111g.gr..tilf 

~ ~s ww 

158 i= ~ ROD 
Ofli OW if. O • 

N"l'OO .. .-

LOGGED: J. Mllli:M 
CHECKED: R BOOTH 
DATE: 319/1:15 

~-· K,Si(tnsicMH:l 

'"""""' .. _ 
VA·V.~ 

a 

!W~ .. a ~ 
~: 

• 

F11-F•~ 
C:L·Clay lnft c...,,,_, 
H-H•;1ltlit(I 

OAn.:M: MSL 
COOAC!NATES N: 10El84&6.2 
AZIMlJTH: O 

.. z ~ 

~~ ~ .. "' ~ 0 

i g .. e ~i'l 15 GRF,G.wtl l'h<I ~ e ~· a: ~ z 
NTINU TY DATA 

TYPE ANO 
SURFACE 

OESCFIIPTION 

J,l,R 

J,PL,SM 

J,Pl.,SM 

J,PL,SM 

J,PL.SM 

J,l,R 

J,l,R 

J,l,R 

J,I.A·Cl (3) 

J,1,Ri2) 

J,Pl.SM-open 

J,PlSM·Cl 13) 

J,PL,SM·CL {5) 

J,Pl,R 

J,PL,R (2) 

J,?L,SM-Cl (2) 

J,PL,R 12) 

J,ST.R 

J.PL,R 

J,PL,SM 

~ il ~- m a: 

" 0 
~Cl 

~ 

a~ g~ 8l ~o • • 00 

ffi-' i! tr. QIIICI ·- ~ ~ 
n•• 
2~ i::i2 I! 

Golder Associates 

NOTES 
WA1EA LEVELS 

INSTAl,JMENTATION 



PROJECT: t.Afot.AWIRl•FS 
PROJECTNO: ~ 
LOCATION: BRIDGETON, MO 

l'IPS 

OESCAfPTION 

64 44.5-68. 7 ft 

.. 

.. 

Fresh, medium bedded, iight 
ol!ve gray (SY 6/1), medium 
c:rystalf!ne, medium strong. 
llMESTONE, (ST. LOUIS 
FORMATION) 

414.91 
BB.7·76.0 ft 58,70 
Slightly weathered, thlck!y 
bedded, light olive gray 
(5Y 6/1), fine grained. medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 

10 FOAMATION} 

Vuggy, foss.iliferous 

73.0-74,0 ft 
Medium crystalline, non-vuggy 
Chert at 74.2-74.5 ft., 
fractured, solutlonlzed 

74 immediately below 

75 76.0-78.Sft 

" 

80 

Fresh, thinly bedded. !lght 
olive gray (SY 5/2), 
mlcrocrystamne, medium 
strong, LIMESTONE. {ST. LOUIS 
FORMATION) 

78.5-86,0 ft. 
Fresh, thlnly bedded, 
yeitowlsh gray \5Y7/2), 
medium crystal ine, weak, 
AAGILLACEOUS llMESTONE. 
(ST. LOUlS FORMATION) 

OEPTtt SCALE: 1 :2 

"' 0 
~ 

~ 
~ 

1li 
" 

DRILLING CONTAACTOR: LAYNE-WESTERN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE pz.200-ss 
BORING ME'THOO: NX core & wRt 
OfllWNG DATE; 2110(9!S •2/13195 
DAlll RIG: CME 75 

J.Jorn Pt.,Plart.i, l"·Pohhld 
Jl·FIUI c.cu,,0<1 K-mk~ 
S.Shnr U·Urnlulllt\Q SM>Smaolh 
9-Baudl"IQ ST.Sll!~d ··-F·Foia!km l·ltr1gl.Jl111 VR·V. Aoui:t,: 

F!J.F• OllldG 
Cl·Claylflfil 
CH"°""' 
H·H•.ilad 

OATUM, MSL 
COOAC!NA'feS N: t0BIJ4a5,2 
AZIMUTH. 0 

GRF-Grawl F.hd 

> lh CISCO I UJTYDATA 

" El.EV 

OEl'TH 

"" 

415.01 
sa.oo 

d 
z g~ 
~ "w 
" " 

5 D5'!1. 

7 "'' ' 

~~ ROO "• ~w 
~~ 

,::11::H:>Q Nsro,411S, "'IQ~N 

!~Ill Q 

cu~°' 
g ls 

• 

lYPEANO 
SURFACE 

0ESCR!P110N 

J,Pt.SM-Cl 

J,PL.SM·CL 

J,i.R·open (2) 

J,Pl.SM-CL 

J,Pt.R 

J.l,A-intact 

J.1,R·intact 

J,1,A 

J,!,A·intzu;:t 

J,l,R-intact 

J,PL,SM 

J,l,R 

J,!,R 

J,l,R 

J,l,R 

J,l,R(2) 

J,l,R 

J,C,A-CL 

J,f,R-in1act 

J,1,SM-CL 

• J,l,A·CL 

11 

I I 
I 
\ 

:I 
11 

11 
I 
! 
i I 
11 
If 
'I 

Sheet 4- of a 
COLLAR et.EV: 483.61 

E: 518972,2 
INCUNAllON: ·90 

NOTES 
WATER l.EV!;L$ 

lNSTFlUMENiATION 

2/11/95 @ 16:30 
Quit drlmng for the day 
at 58.6 fl after Aun 5 
21121!l5 @ 8:00 
Begin coring Run 6 

LOGGED: J. MILLEA 
CHECKED: R BOOTH 
OA TE: J/9195 

Golder Associates 



PROJECT: i.AIOLAW/Rl·FS 
PROJECT NO: 943-2848 
LOCATION: BRIDGETON, MO 

ROCK TY 

OESCRIPTION 

60 1a.s-aa.o ~ 

B4 

Fresh. thinly bedded, 
yellowish gray {5Y7/2}. 
medium erystal!ine, weak, 
ARGJLlACEOUS LIMESTONE. 
(ST. LOUIS FORMATION) 

S& 86.0-92,0 ~ 

.. 

90 

Fresh, lhickfv bedded, light 
olive gray (SY 6/1), 
mfcrocrystallfne, medium 
strong, ARGILLACEOUS 
LIMESTONE. (ST. LOUIS 
FORMATION) 

Stylolillc. breclated, 
g1auconite innllings 
89.0.90.2ft. 
Moderately weathered 

92 
92.0-98,7 ft 

•• 

.. 

Fresh, lhinfy bedded, llght 
olive gray (SY 6/1), 
microcrystalllne, medium 
strong, ARENACEOUS 
DOLOMITE, (ST. LOUIS 
FORMATION) 

DEPTH SCAU;; 1 :2 
CA!WNG CONTRACTOFI: LAYNE,WESTERN 
Cl'llt.LER; D, MAHURIN 

RECORD OF DRILLHOLE pz.200-ss ShHt s Of a 
COLI.AR ELEY: 48:Lfl:1 

E: 516972.2 
!NCUNA'llON: ·90 

BORING METHOO: NX erua & wnter 
OAIWNG DATEi 2/to/95 ·2113195 
OFIRL RIG: CME 7!3 

36,9.!H 
93.70 

l.OGGi:D: J, Miu.EA 
CHECKED: A. SOOTH 
DATE: J/9/95 

J,l,R-CL 

J,l,R 

J,l,R 

J,J,A·caJcite 
J,l,fl 

• J,l,R 

• J,l,R 

• J,I.R 

J,l,R 

J,l,R-CL 

J,l,R·CL 

J,I.R-CL 

J,l,R·CL·intact 

• J,PL.SM 

J,I.R-CL 

J,l,R 

• J,l,R-CL 

J,PL.SM-CL (2) 

J,PL.SM (2) 

J,l,R 

DATUM; .MSL 
COOAO!NAT!:S N 1060486,2 
A21MUTH O 

NOTiiS 
WATER LEVELS 

!NSTAUMENT A110N 

2/13/95@ 12,s:i 
Measure water level at 
54.3 a below ground 
surface 
2/14/95 @ 8:02 
Measure water liwel at 
69.5 ~ below ground 
surface 
2/14/95@ 17:15 
Measure water level at 
70.42 ft below ground 
surface 

Golder Associates 



RECORD OF DRILLHOLE PZ·200·SS ....... cf • PROJECT: tNDlAW/AI-FS BORING METHOD: NX eore &. water DATUM: MSL COLL.Afl; el.EV: "83.e, PROJECT NO: 94a-2e48 ORIWNG CATE: 2/10195 •2/13/95 COOAOINATC-S N: 1058496,2 e: s1ee1a2 LOCATION: BRIDGETON, MO DRILL RIG: CM£75 AZIMUTH: 0 INCLINATION: -00 
TYPE 

J.JOim PtA'lam, ,.,,_,,. F .. F•O»rJe; 

" 2 F,f':U C·CI.XV•d K·Slkensldld cc-=,"" 
" x " s ~ " .. """ U-U~ SM.f3moot'! CH"""""' ffi~ I; g = 

9 .. ._ $T-$ll,,ppod """"" H-H•llll!tl 

I ~ 8 ;, 
F,FcilaDcn J.IIT~ar Vfl.V. Rou¢I GRF.a'IIVIIIFlled 

x,, ... 
i'!i I 

NOTES ll 
~ ~~ " 2 

WATER LEVElS ·~ OESCAlFTION > OISCONTINE ITV n, t.8 5 " ;.,.·!.!:. 
~ "' "~ ;; m 

~ ;;; INSTRUMENTATION w .. EUN g II "'8 i~!a ~ " 0: z 1100 u~ TYPE ANO •• 
~!~ii " DEPTH , <" "'1{8~ g SURFACE ig ft: aa: ii: (Fij 0: 

" [ If O DESCRIPTION 
!!) ~Ii £if:2~ DODD . . NM<II'"'.., ......... .,., N,..,o.,, .. " . aara: a: a: -.. 92.Q.98.7ft. ~ 

I . 
Fresh, thin~ bedded, light ~ 

4 J,l,R 
olive gray ( 6/1), ~ J.l,R·CL 
microc~ta.dine, medium ~ 

t J,l,R stro"8, ENACEOUS 
DOL MITE. {ST. LOUIS ~ 

I J,l,R·CL 
FORMATION) ~ • '"' ~ % 

~ 
J,PlSM 

... 96 ~ 

~ 
. 

384.91 364.91 
End of Record of Orillhole sa10 98.70 
al98.7Jt. 

>-,oo . 

>-,02 

.... 104 . 
I 

-,oe -

l ,_ ,oe ... 
j 

- 110 

j 
l 
1 

l 
' fa 112 
~ 

I 
DEPTH SCALE: 1·:2 LOGGED; J. MILLEA 

Golder Associates ! DAtlUNG CONTRACTOR: LAYNE-WESTERN CHSCKEO: R. BOOTH 
DAILLEfl: 0. MAHURrN CATE: 3/9/95 I 
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SuNey Coords: 

Drilling Summary: 

Well No. Pz-200-ss 

Boring No X-Ref· PZ-200-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 106'3496 ft. 

Easting: 516972 ft. 

Elevation Ground Level 
Top of PVC Casing 

Construction Time log: 

483. 6 ft. NGVD 
485.63 ft. NGVD 

Start Finish 
Total Depth 98.7 ft. ~--------------8 ore hole Diameter 10 114 in. (O,D-27.5 tt.)5 7/8 In, {27.5-91!.3 IL) 

casing Stickup Height 2. 02 ft. 
Driller Layne-Western 

Rig 
Blt(s) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit. 
NX Core, 5 718 In. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing BxB In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Task 
Drilling 
CME75 
Schramm Rotary 

Geophys.Logglng: 
Casing: 

Filter Placement: 
Cementing: 
Development 
Bentonite Grout 
Bentonite Seal 

Date Time Date Time 

- --
21t0/9S 14:05 --~ 10:56 

2128(95 2128195 9:30 -- --
-- -- --
-- -- --
2/25/fJS 9:45 2/28195 t0:10 -- --
-- -- --
-- -- --
-- -- --212819S ,,,,,,. 11:30 -- --
-- -- --
-- -- --
~ ~ ~ -- -- --

Geophysical Log ___ f-------------------
Caslng strlng(s): C = Casing S = Screen Well Development 

Basis: Geologic Log X 

Depth 
+ 2.02 -

9.62 -
97.64 -

9.62 
97.64 
97.97 

String(s) 
C1 
s, 
C2 

Elevation 
485.63 - 473.99 

473.99 - 385.97 

385.97 - 385.64 

Stabllization Test Data: 

I 

I 

Casing: C1 2 In. Schedule 80 PVC, Time pH Spec. Cond. Temp (•CJ .

1

i 
flush threaded with 0-rlngs 

C2 2 In. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) I 

Screen: 81 2 in. dla. Schedule 80 PVC, 0.010 in. 

7m~a~cr-h~in~e_c_u_t_sl_o~t,_fl_us_h_t_h_re_a_d_ed_w_it_h __ r------------------~:· 0-rlngs 
Sand Pack: 16-35 mesh Silica Sand, 7.5-98.7 tt. Recovery Data: 

Filter Pack: --------------- ,co i 
90 

ao 

i 
70 
BO 
~a 
40 

Bentonite Seal: Medium Bentonite Chips, M 
30 

3.0-7.5 tt. 
20 
,a 

a 
0 Concrete: 0.0-3.D ft. -----'-'--'------------- ea 00 ,OQ 20 

TIME (Minutes) 

Comments: 

Not to Sea le supervised by ___ ..,a". n,..,,,,1ta~ncc------
Job Number 943-2848 

Site LAIOLAW/OU2 RI-FSIMO 
File Name PZ200SS 





JTIJTJIIII SOIL BOREHOLE LOG 
LAIDLAW WASTE $VBTEU8 JNC. 

srre: - >H) l.00\ll()N CIIUIIGME1IIOD: IIORINGHO. 

4.c?:5 inch J.D. Hollow Stel'I Auger" Pl-201-SS 

SHEET -- 1 OF 3 

L.AlDlAl,J\RI-F'S\MO 
SPLIT SPOON• ~O <nch 0.D./1.'5 inch 1.0. <SP> OR1WNC 

~EST LAKE LAND,!LL SHELBY TUBE• 3,0 ;nch 0.0./2 13/JG inch I.D. (SH) STNIT -OPERABLE UNIT 2 WA1ER LEV£L 1WE '!DIE 

DIE 8130 t0:30 

DAlE DAlE DATE 
NORTHlNfr 1067819.55 

CISINGDEPIH 2/l5/95 2/15/':)S 
DATUM EASTING• 516862.06 El.£VA11()N 478.0 

DR1LL RlG CME 75 - TRUCK MOUNT StJRFM:E COlllll110NS 
ANGLE -S,IMPU; 1W,11,1£ll 

!f i! I I I S!IIPLEIUIIIER ~ 
AND I -I D£SCAFllONOFIIAl!RW. 

I-
I- 2 ... 

I~ 
C0,0-3.4 ft.) F1rr,, da.r"k yeltow,sh br"own -I- 2 2.if ClOYR 4/2). CLAYEY SILT, NR, do.Mp, -1-- 3 "" CCL-ML), CLCJESS) -t::.. SP -1 3 

G) -.... -I- - ~ 

" 1-- - '= 1-- -,__ 2 ~ ,__ -1-- 2 l,J• : 1-- 2 2]'t 
1-- :IN -- 4 t,!S<:i 

SP -- 3 5 

® -1-- ~ -
1-- -
1-- (3.4-t7,4 f't.) Soft to f;rr,, yellowish -1-- brown ClOYR 6/2), CLAYEY SILT, tro.ce f1ne -,__ ,4 I- $0.nd, tittle> iron sto.Jning and blo.ck 

,__ -,_ I 2.0' -.... 2 '[a- orgnn·,c nodules. NR, Moist. (CL-ML>. -1--
3 u::oz CLDESS) -1--

IIH SP -'-- 5 3 
@ -,_ -,_ -... -

~ 

?i: 
"' c ~ 
~ ;.., 
,: ::,: 

c..: 
-; 

,r 
~ ,_ -,::- 6 ,__ - Air Aon!torlng 1 2.0' -

1-- 2 [jji 

,IU - 9•00· ,_ - 20Z 02 I- 3 ,.,., 
SP - 0.0 PPM H2S ,__ 7 4 

0 -,_ - 01. LE:L 
1-- - OD PP" P[D 
1-- -.... -= '-- 8 I- -1-- 2 2,0' -.... ' ;w' -

' ~ 
1!i:i ' ,. 

fa 
8 ~ g c 

- -- 3 11l0'.1, SP -....... 9 ' ® -,_ -.... -.... -1-- -
'::-10 - ,__ -l z.11· -- 2 211' -- -,_ 2 100:( 

SP -t:- 11 2 

© --.... - "' .... -.... ,__ -= i--12 ~ 

Arr Monitoring l 20' -t: 1 2.0• - 9115 - - 20% 02 I- 1 \:100::: SP - 0.0 PPM H2S '-- 13 2 -- 0 - OZ LEL - - 0.0 ppl'I PID .... -,_ -
'::"" 14 f,. 

,__ -: 1 u SP .... 1 a.11· 
® -.... 2 lOOZ -.... h -

" "' "' "' ' "' ~ :; v 

"' ~ 
~ .. 

ci .:. 
:::, 

z < 
2 

"' Le 
0 i';' ..,. 



""'"""' LAIDLAW WA8'1'E SYSTEMS INC. 
SOIL BOREHOLE 

SITE NAME ANO LOCAllON DlllJ.IIG IIElHOO: 

4,25 inc:.h t.t1. Hollow Sten Auger 

--LAIDLA\,/\Rl~FS\MO 
SPLIT SPOON, 2.0 mch a.D./1.5 inch J.D. <SP> 

wtsr LAKE LANDrtLL SHELBY TUBt= 3.0 inch 0.0./2 13116 Inch I.D. <SH) 
OPE:RABLE UNIT 2 

- LEIIEI. 
TWt: 
tlll'TE 

NORTHING: 1067819.55 
CASING llEFIH CIATUII EASTING• 5!6962.06 El.EVA'llON 478.0 

lllllU. RIG CM.E 75 - TRUCK MOUNT SURFACE CONOll10NS 

-.£ -SMil'I..E HAMMER 

mi ~- I i i -.E N.IIIBER r 3! NfD I I! I DESCR!PTION OF W.TERW. 

I-
- C3.4"'17.4 Ft.> SoFt to FirM, yellowish 

SP -I- brown <lOYR 6/2), CLAY£Y SILT, trace Fine -I- ~ Sa.nd, little /f""on sto;nmg c.nd bhu:k ® -- -= .:;-16 - Ol"'QQniC nodules, NR. r'lOISt, (CL-ML), ~ 

I l.3' CLOE SS) -- 5 i':!,O' -- e 15.5-l6,0 Ft., CLAYEY SILT beccr,es .. , -..... 6 4~Zl SP -
=-17 7 

® -
(460.6) 17.4 -'"- -- ... Cl7A-20,5 Ft) Conpc.ct, po.le yellowish -.... 

lor"Own ClOYR 5/4), Fine SAND, little S;lt, -'-18 . .. : ,-.;... I-- -':: o.s• ... •\ NR, de.Mp, ($Pl, CALLUV!UMJ -- air : :1- : 
'- 2!i4l .... SH -.... 
:::-19 .... 

@ -.... -I:: 
... -.... -.... - .. , . -= :::- 20 .. : :- ~ 

3 1.5' -.... C457.S) 20.5 .... 3 2,0' .. -.... 5 15'1.l N C20.S 30.0 f't.) F'>rM to Stiff, olive- gray SP -.... CSY 4/D to MOdE'ro.te yellowlsh brown -
::-21 6 

@ -ClOYR S/4), lo.Mlno.ted CLAYEY SILT, NR, -- '- Motst, CCL-ML.>. (LACUSTRINE) :. -- -::-22 .... 1-- -3 L2' -= 5 u -
G """' SP -- -= ::-23 7 

@ i- -- -- -.... . ... e Z3.7-24.0 rt~ ""et:l',uf'I dorl< gro.y CN4), -
::- 2-4 SILTY F;ne so.nd layer, c!o.r.p. CS:-1) 1-- -3 1.7' -- 5 aw -'-- 7 "" II SP -'"- -::-25 8 @ 24.8, 25.Z, o.nd 25.6 ft., thin Silty 

@) -Fine sa.nd lo.ye,...s C<l <nch) -- -.... -.... - -
:::- 26 ,_ I-- -

L9' -.... ao· -
t: t'lo:u \ SH --,::- 27 @ --I- -:-. : I- I-
·'--28 - 1--- -13 ,.. • -. 5013 2.D' -- t~) f- SP -.... -
:::- 29 @ -@ 2'iJ.O Ft .. LiMestone rock encaunterecl -- -- -- -

LOG 
BORING NO. 

PZ-201-SS 

SIIEET 

2 OF 3 

OlllUJNG 
STARf FINISH 
lll£ TIME 

9,30 10:30 

tll\TE tll\TE 
2/15/95 2/15/95 
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"'"""'" LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

SllE NAME Nil IJlCATION DRIWNG ll£IHQO: BORINONO. 

4,25 Inch 1.D. Hollow Stel'I Auger PZ-201-SS 

SHEET -- 3 OF 3 

LAIDLAV\Rl-FS\HO 
SPLIT SPOON, 2.0 Inch D,D,/t.5 :neh I.D. CSP) D!IIWNG 

VEST LAK( LANDFtLL SHELBY TUBE, J.O inch D.0./2 13/16 inch I.D. <SH) START f1NISH 
OPERABLE UNIT 2 

- LE'IEI. 
TIME TIME 

11ME 9,30 }0;30 

DlllE ll,l.lE D,1.lE 
NORTH(NC, 1067819.55 

CAS1NG -
2/15/95 2/!S/95 

JlA'IUM EASTING1 516862.06 WYATIOII 4 78.0 

DR1U. RIG CME 75 - TRUCK MOUNT SURFACE CONDmaNS 
NIGi.£ -
SAMl'1.E -

~ i! I I I ! 

il --Nil i -I DESCftlP'IJON OF MA1EftW. 

- 10 ~ 

~ 
(30.0-:30.7 f'tJ Very st!FF, riei:tk.lrt gro.y -.... 12 2.0· (N4}, CLAYEY SIL r. SOMe fine Gravel, --t:: 6 15;0 n litttE' F'ine to coo.rse So.nci, NR, MOiSt, 

30.7r SP -:;-31 6 (CL-ML), CALLUVIUH> (447.3) -

I 
~30.7-32.0 ft.) St;f'f, do.rk greenish gray @ -... - Air l'IOnltOP'ing ... - <SG 4/1), SIL TY CLAY, trace fine so.nd, - 10•30 .... contains pieces of' weo.thered llnestone, - 20Y. 02 ....-32 • NR-SR. d«Mp, CCL), <ALLUVIUM) ~ - H2S ~ S0/5 ,~· SP - 0,0 PPM ... j]T 

@ - OZ LEL '"- t:J1Jj0 - 0,0 PPM PIO (445.0) 33.0 -=-33 End of Soil Borehole Log o.:t; 32.0 Ft. -
t:: : ... Sf!'e PZ-1:01-SS Record of Ortllhole for -..... -:::::- 34 rock ctescr>pt1ons --t: : 
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PROJecT: L.A!OLAWJRl·FS 
P!iOJecr No: 9*2846 
LOCAi'ION; BRIDGETON, MO 

ROCK TYPE 

DESCRIPTION 

32 0.0-32.8 ft 
See Soil Borehole Log 
pz.201~ss 

32.8-38.7 It 
Slightly weathered, thinly 
bedded, light olive gray 
(SY 6/1), medium crystalline, 
weak. CRYSTAI..LINE 

34 
LIMESTONE. (ST. LOUIS 
FORMATION) 

3B 

Stylofitic, calcite crystals 
(<1 cm,) 

38.7-49.5 ft 
Slightly wea.Uiered, medium 
bedded, light olive gray 
(SY 6/1} to greenish gray 
(5GY 6/t), fine crystalline, 
medium strong, CRYSTALLINE 

40 LIMESTONE, (ST. LOUIS 
FORMATION) 

48 

Weathered, pyrite nodules 
(<2 mm.), stylofitic 

DEPTH SCALE; I ;2 

g 
~ 
~ 
" 

0R1LUNG CONTRACTOR: LA.YNE·WESTEAN 
DRILLER: 0. MAHUFlrN 

RECORD OF DRILLHOLE 
SORING METHOD: NX Care S. wat.et 
ORlltlNG CATE' 2/15/95 
CRILL RfG : CME 75 

""'"' Ft.·- P.Pob.'wd 
F·FIU'I C,Cuvffl 

.. _ 
........ U.U"""""1 SM-Smooth 
e,a,dq ST.stttppud R·-
f'·Fciauon l,1mtg1.11ar Vfl.V,AOl.ql 

> ~8 OISCON 
c " ruv WW • ·~ ~~ i~<I) • ROD 

OEF'l'H , 8hl "• 58~ & " " 

PZ-201·SS 

F•Fe (moo 
CL·~lnM 

CH·""""' 
H·H•illlud 

DATUM: MSL 
COOROlNATES N· 1067619,5:5 
AZIMLITI1: o 

" z ~ 

i, 
z 

c 
< 
0 -i~ "' ~ ~ 

~~ I:: ;; ~ UITYO TA m 

" .. 
~.ti lYPEANO 

SURFACE ;:g 1E B £ ii t:I: ,_ 

~ 

.Sa 

~ ;:; 

Sheet 1 at 4 

cou.AA ELEV: 481.05 
E: 5JSS62.0B 

!NCUNATION: ·90 

z 
0 
;:: 
;! 
i!i NOTES 

WATERl..EVELS ~ 
0 INSTRUMENTATION ,_ 

0 m 
gg: w ,_ ··-"" t:ICt:IC 

<110..- .. N!~~ g g DESCR!PTIOti § ~i! \ £rf£:J! f:'!2 ~~! 

LOGGED; S, TILTON 
CHE:Cl(EQ: W. HERST 
ClA Ti;: 3/2/95 

• J,P~R,CL {2) 

• J,l,R 

e J,f.R 
• J,PL.SM-intact 
• J,l,A 

• J,l,R.CL 
• J,PLSM,CL·intact 
• J,l,R.CL 

• JJ1L.S,CL 

• J,PLSM,CL 

• J,J,R.CL 
• J,PL,SM, CL-intact 

• J,l,R,CL {2) 

J,l,R,CL 

J,I.R 
J,l,R,CL 

J.1,R 

• J,t,R,CL 
J,l,R.CL (3) 

• J,P,SM,Cl 

J,lR.CL{2) 

• J,P,SM,CL (2) 

J,l,R.CL (3) 

• J.PLSM,CL 
J,PL,SM,CL 

J.P~SM.CL 

• J,PL,SM,CL 

• J,Pl..SM,CL 
J,PLSM,CL (2) 
J,PLSM,CL 

• J.P~SM,CL 

J,PLSM,CL (3) 

• J,PLSM,CL {2) 

•
• J.PLSM,CL 

J,PLSM 

Golder Associates 

j 



PROJECT: LAIO!.AW/Rt•FS 
PROJECT NO: 943•2848 
LOCATION: BRIOOETON, MO 

1YPE 

OESCRIFTION 

48 38.7-49.S It. 
Sll~hlfy weathered, medium 
bedded, light olive gray 
(5Y 6/1) to greanfsh gray 
{5GY 6/1), fine crystalline, 
medium strong, CRYSTALLINE 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Weathered, ~e nodules 

50 
(<2 mm.}, sfylollde 
49.5·59.5 It. 
Fresh, mecUum bedded, olive 
gray (5Y 6/1), micro­
c.rystaJ!lne, strong_, . 
CRYSTALLINE LIMESTONE, 
(ST. LOUIS FORMATION) 
Fosstllferous, styloU~ 

50.9-51,8 rt 
Argillaceous Ume&one 

:t2 @51.5ft. 
Wghtchve gray (5Y6/1), 
Clay seam {-112 m.) 

54 54.0-55,D ft. 

.. 

.. 

Moderately sillcffied 
Limestone 

55.0-55,1 ft. 
Light brown (SYR 5/S), chert 
2one 

@58.4~ 
Light brown (SG 6/1), Cfay 
seam (-1/2 in.} 

59.5-69.5 ft. 
Fresh, medium to thinly 

ao bedded. light anve gray 
(SY 6/1), fine grained. medium 
strong. LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitcs common, 
medium grained calcite 
Ol'f'tals 

CE:FTH SCALE: I :2 
ORIUJNG CCNTflACTCR: LAYNE·WESTEiiN 
DAII...L::'rt 0. \1AHUAIN 

RECORD OF DRILLHOLE PZ·201·SS 
80RtNG \t~QO: NX. Cot& & water CA.TUM; MSL 
DRILLING PATE: 2115/9$ 
ORtU.RtG· CME 75 

PL·Pi.Mll( 
C,0.XV-111::! 
l,J,U~ 
ST-Stu~ ·--
ROD 

COOROINAl!:S N: 1067819.55 
A2lMUTH: O 

......... Fa.F• Oxic1e 
K~d Cl.•Clayll'lfll 
SM,Sn!Qc:Hh CH·Chlonllt 

""""' H-H•W•d 
VR.V,~ 

01 NTI U!''rY TA 

J:w0 1VPEANO aB~ = St.lRFACE 

g ~ DESCRIPTION 

• J,PLSM,CL 

J,PLSM,CL 

J,l,R(2) 

B,1,A 

• J,P,A 

B,l,R(3) 

• J,C-intact 

• B,Pl.R 

• 

• B,PL,SM 

• J,PL,SM,CL 12) 

• J,Pl.SM,CL 12) 

J,l,R 

J,P,R 

• J,l,VA 

J,l,VR (3) 

J,l,R(3) 

• J,I.R 

J,l,R (2) 

• J,l,R(2) 

" ;i; § 0 

ffirij II, 9 iii "o " ~ i~ ~ ;i; ~ 
3' ~ 

~ 
lg 
i· 

I 
II, 
~ 

Shlli:lti!of 4 

COL.l..AA ELEV: -461.05 
E: 5 Hl862.00 

INCUNATION: -00 

z 

rs 
I 
~ 

~ 

NotES 
WATER L=VELS 

INSTAlJMENTATlON 

@49.5~ 
Drllllng rate nfows down 

2/15/95@ 16:00 
Stop drilling 

' 1 

j 

~ 

l 
j 

l 
j 
i 

2/20/95 @ 6:30 _: 
Begin drilling @ 59.5 ft. 

l • 

LOGGED: B. TILTON 
CHECKED: W. HERST 
DATE: 3f2f95 

Golder Associates 



PAOJECT: LAlDtAW/rll-Fs 
PROJECT NO: 943·28'"1 
LOCATION; BRIDGETON, MO 

E 

DESCRIPTION 

64 59.5-69.5 ft. 

•• 

.. 

70 

72 

74 

" 

Fresh, medium to thinly 
bedded, light olive gray 
{SY 6/1}, fine grained, medium 
strong, LIMESTONE, 
{ST. LOUIS FORMATION) 
Stylolites common, medium 
grained calcite c,ystals 

69.5-89.5 ft. 
Fresh, medium bedded, light 
olive gray {5Y 6}1}, f~m 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stytolltes common 

@ 75.0 and 76.5 ft 
Medium bluish gray (58 5(1), 
glauconite zones {less 
than 1 fn.) 
75.2·75.6 It 
Medium bluish gray {SB 511), 
chert layer 
75:.6-77 .1 ft 
Atgillaceous, moderately 
porotJs, some open vugs 
(<2mm.) 

78 76,0-79.5 fl 
Moderate to highly weathered 
fractures 

DEPTH SCALE: 1 :2 

" 0 
~ 

~ a 
< 

"' " 

CAILUNG CONTRACTOR: tAYNE·WESTEAN 
DR1LLEA; 0. MAHIJAIN 

RECORD OF DRILLHOLE pz.201-ss Sheet 3 al 4 

COUAA ELEV: 481.05 
E: 518882.00 

INCLINATION: ·00 

BOAJNG MEi'HOO: NX ConJ & water DATUM: MSL 
DAIL.UNG OA're: a/15/95 
DAILL RJG; CME 75 

JO°" Pl.·PIMK 
F·Fat.tr c..,.,_ 
S.S.w V•Undl.Aabrlg 
B·BIIICQirlg ST,stQaplfd 
F,Fcfdt:lr'I l-lttQgi;l.w 

> ~ 

2 \i!i ~o ElOV ao 
z ROD ~~ 

DEPTH Sg ~-a 

" 
.,w "n "' ~~. liS~~ N .... ID4il-

5 1~ 

.. ,.,.,,.. F .. F•Olotlo ·- ""'"''""' -~ CH.Chlonttl 

""""' H·H•liffld 
VA·V. Aoui;tl 

COOAOtNA.11::.S N: 1067619.55 
AZIMUTH: O 

"' ;. z 0 

"'w t; g 
~~ z ;;\ 

w 0 ~ ~,, 
" ;. 

~ 

! 
lil 

D 0 NUITYDATA i- ii ~ a 
~ ;. 

TYPE ANO j~!!! 
58~ g SURFACE 

l)E$CRlPT!ON D g 
" 

J,l,A,CL.Fe 

• J,I.A.Fe 

• J,l,A 

J,1,A 

J,l,R 

• J,l,A 

• J,U,K.CL 

• 6,U,K,CL 

• J,U,SM 

e B,l,R,CL 

• J,l.A 

J,l,R 

J,I.R • 

• J,l,A 

• 

og8 D 
D~ glCI: D• 
2£ ~il!! 

z 
0 
!;: ... z 
!!! 

"' a 
~ 

"' I!! 

LOGGED: a TILTON 
CHE;CKEC; W. HERST 
DA TE: 312195 

Golder Associates 

NOTES 
WATER l.EVE1.S 

INSTRUMENT ATICN 



PROJS:CT: LAIOLAWIRI-FS 
PROJECT NO: 943·2848 
LOCATION: 8AlCG!STON, MO 

ROCKTYP 

DESCRIPTION 

50 69.5-89.5 ft 
Fresh, medium bedded, light 
olive gray (5Y 6/1), f·m 
grained, medium !h'ong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolltes common 
51.3-61.4~ 
Med[un, dark flray {N4), 

82 Claystone laminae 
@ 81.6 ft 

•• 

.. 

S"ei:oming intermittently 
sillceous {zones < 1 in. 
thlck), some pyritized 
fracturestvugs 

DEPTH SCALE: 1 :2 

w 
9 
Q 

' .. < 
"' w 

ORILUNG CONTRACTOR: LAYNE·WESTERN 
OAILLeR: D, MAHURIN 

RECORD OF DRILLHOLE pz.201-ss 
BORING METHOD: NX cc," & water DATIJM: MSL 

Sheirt 4 of 4 

COLl.AA ELEV: <C&t.05 
E; !116862.00 

INCLINATION: ·90 
OAIWNG DATE: .?/15195 
DAILL RIG: CME 75 

JSffl PL·Plwllr 
F·l'U C.C.,,,,d ~-- u,urnu;m,g 
ll·Blldijr1g Sf·StaPP!ld 
F-F-~ll.ion ··-l; 

""" 0 :M~ z AOO 
01:PTH z 81rl , 
'"' 

~ ~ 

COOAOINATE;S N: 1067819.55 
AZIMUTH: o 

P·l'tllshed 
K-6~ ... .,.,,,.,, .. ._ 
VR,.V.~ 

F•F•Ol<i<I• 
CL+Oaylnfil ~· H-H1Md 

NTINUJTY CATA 

TVP-EANO 
SURFACE 

DESCRIPTION 

• J,U,R.Fe 

J,I.R 

• J.P~SM 

• J,l,R 

• J,l,K 

e J,l,R 

"' z 

ffi~ 
i:~ ~-
3 

"' " ~ < 
i "' ~ 9 ffi ~ 
1,l "' " ~ ~ m c .. ;;; 

ooa:!:' 
OlnCFQllt ..,_..,OQ_ 
~2i!&! 12 

z 
g 
~ 

" c 
ffl 
~ 

NOTES 
WATER L.£1/EtS 

INSTRUMENTATION 

@B0.11t 
Ccreloli$ 

LCGGEO: B. TILTON 
CHECKED: W. HlffiST 
PATE: 3/2/95-

Golder Associates 







PROJECT: LAIOl..AWIRl·FS 
PROJECT NO: 94:rH46 
LOCATION: SFIIOGETON, MO 

KTY 

OESCAIPTION 

ao 

snQht!y.weathered, thinly 
lamlnated, dark greenish 
gray (5GY 4/1), very fine 
grained, extremely weak, 
SILTSTONE. (ST. LOUIS 

82 
FORMATION) 
80,2-88.3 ft. 

84 

.. 

.. 

Fresh, thickly bedded, light 
brownish gray {5VR 6/1), 
mfcrocryst.alline, weak, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

3 
88.3·90.0 ft. BS.30 
Fresh, thickly bedded, dark 
ye»owlsh orange (10YR 6/6J 
grading to moderate yellowish 
brown {10YR 512), very fine 
grained, extremely weak to 

~ 
0 
" 
~ 
~ 
< 
" ~ 

RECORD OF DRILLHOLE PZ·201A·SS 
BORING METHOD: NX Cote&. water DATUM: MSL 
DRILLING DATE: 4/22195 
DRIU. RIG: SCHRAMM 

,.... Pl. ...... 
F~ .... c-.. 
S.ShOM """""-a.a•~ Sf·Stoppad 
F,FclialKln ,._.. 

> 
~g g " """ ~§ ROD 2 u• 

""'"' a u. •" 
" •• (F1J " "' .. u.04;,, ;! 

1 117-i. 

··-,_. 
'"""""" .. .....,, 

F .. F~ 
CL-Qaylnlll 
CH-Cnomo 
H;,...., 

COORCINAiES N, 1067831.8 
AZIMUTH: o 

Vff·V. Ror4l GRF-Gt;ivt!F~ 

co NU ATA 

i~ TYPE.MID as! 3 SUAFACE 
OESC'.RIPTlON 

~ ~ 

B,U,SM·CL 

• J,U,VA,CL 

• J,l,VR,Cl.Fe 

O J,C,R,CL 
• J,ST,R.CL 
• J,ST,R.CL 

• J,l,R 

• J,ST,A 

J,l.A 

• J,U,ST,CL(3) 

8,1,R 

Sheet 1 of 

COLLAR EL.EV: 478.4 
E:: 516848.4 

INCUNATION: -9o 

NOTES 
WATER lE'I/ELS 

INSTRUM!;NTATION 

3/22/95 
6 1/4 in. JD hollow stem 
auger advanced to 
31.0 ft. then advanced 
borehole to 80.0 fl with 
5 7/8 fn. air rotary bit 

4122/95@ 13:45 
Began coring 

very weak,. SILTSTONE. 
(ST. LOUIS FORMATION) 388 40'.llLLLi!!l!!Sl-....-l..-

90 Grades stronger with 
90 

00 

4/22195 @ 16::10 
Ended coting 

depth · 
End of Record of Orillhofe 
at 90.0 ~ 

• 96 

DEPTH SCALE, 1 :2 
OAILUNGCONTRACTOR: LAYNE·WESTERN 
OFIILLEFI: M. VOGT 

LOGGiHJ: 8. TILTON 
CHECKEO: B. TILTON 
OATE: 5/161'95 

i I 

I 

Golder A$socfates 
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0 

15 

30 

45 

75 

105 

Well No. PZ-201A-ss 

Boring No. X-Ref: Pz-201A-ss 

PIEZOMETER CONSTRUCTION SUMMARY 

SuNey Coords: Northing: 1067832 tt. 
Easting: 516748 ft. 

Drilling Summary: 

Total Depth 90.0 tt. 
Borehole Diameter 10 111.1n. {O.o-33.o 11.1 s 11a in. ,so.o-oo.o 11.J 

Casing Stickup Height 1 .81 ft, 
Driller Layne-Western 

Rig 
Bit(s) 

St. Louis, MO 

CME 75. Schramm Portadrill T660H 
6 1/4 in. ID Hollow Stem Auger Bit, 
NX Core, 5 718 in. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Core Water, 
Air Rotary 

Protective Casing 8x8 in. Square Steel, by 5 tt. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log ---
Casing string(s): C = Casing S = Screen 

Depth String(s) Elevation 
+ 1.81 
80.00 
89.80 

80.00 
89.80 
90.13 

C1 
s, 
C2 

480.16 

398.35 

388.SS 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with a-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 ft.) 

- 398.35 

- 388.55 

- 388.22 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 

-nngs 
Sand Pack: 16-35 mesh Silica Sand, 75.1-90.0 tt. 

Filter Pack: ---------------
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-65.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 65.0-75.1 ft. 

Concrete: 0.0-3.0 ft. ---------------
Comments: 

Elevation Ground Level 478.4 tt. NGVD 
Top of PVC Casing 480.16 tt. NGVD 

Construction nme log: 
Start Finish 

Task Date lime Date Time 
Drilling 
CME75 
Schramm Rotary 4f22J95 11:00 4/Zl/95 7:45 

Geophys.Logging: 
Casing: 4/ZlJSS 7:50 4/Z2J95 6:00 

Filter Placement: ·=· a:oo 4/Zw., 9:10 

Cementing: 
Development 
Bentonite Grout =· ""' =· 11;00 

Bentonite Seal =·· ~ ~ 9:20 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp (°C) 

Recovery Data: 

I 
I 

,co 
00 

80 
I 
I 12 

70 

! 
60 

so 
40 

N ,o 
20 
,o 

0 
0 20 40 60 60 ,OQ 

TIME (Minutes) 

Not to Scale Supervised by 0.Alloway 
Job Number ---~9"43,-_~2,-84"8~----

Site LA!DLAW/OU2 RI-FS/1,..,10 

File Name PZ201 ASS 





IIIIJill/11 
LAIDLAW WASTE SYS-MB INC, 

SOIL BOREHOLE 
sm: NAME AHO UlCATIOH llRIW'«l MElHOO: 

6.25 inch [,D, Hollow Sten Auger 

- MEIIIOll: 
!.AIDLA'w/OU2 Rl-tS/MO 

SPL !T SPOON• 2.0 inch O.DJl.5 inch l.D. CSP> 

\JEST LAKE LANDFILL SHELBY TUBE• 3.a <och. O.D./2 13/16 ~ch I.O. <SH, 
OPERABLE UNIT 2 W.\TER L£'IEL 

TIME 

DATE 
NORTHING, 1067320.25 

CASING llEl'IH OA.TIJM CASTING: 517101.58 ELEVATIOH 4 79.0 

ORlU. RIG CME: 75 - TRUCK MOUNT SURFACE CCNllfl10NS 

AHG!.£ -S.IMPI.E K<MMER 

~ i! I I ~ E!I I SAMPLE NUMBER 
AND I ; I DESCRIP1lON OF -

.... l l.6' I~ <O.O 4.6 f't.) flrM, do.rk y~ltow1sh brown -.... 2 ;:. (JOYR 4/2), hOMogenouS, CLAY(Y SILT, NR, -
~ -'- 2 <l!Qll) noiSt, <CL-ML), (LOESS) SP -'-- 1 3 

0 -'- = '-
t: . __ --
c:::- 2 '- ,___ -6 1,4' -:... 2 aiF -- 2 """ illl SP -- -:::- 3 4 

® --:... L... -'- @ 3.4 f't., cotor cho.nges to dusky -'- yeUowish brown C!O'fR 2/2) -t:::- 4 
,. ~ -l !.6' -

~ 3 air (474,4) 4.6 -'- -L.. 6 Ul!Tl.l~ (4.6-8.3 f't.) S:ttFF', nottted l<ght olive SP -'--- 5 7 gray CSY 5/2) o.nci ol'ive gra.y <SY 4/l), 0 -:: L. CLAY, l;ttte Silt, tr"O.Ce Grc.vet, NR, L. -
I:: L_ Moist, (CL), (LOESS) --'-- 6 '- I--- -L- -L.. [cf -'- -
L. """ SH -t::- 7 0 -:: 
~ -'- -L-

,.,,~ -'-- 8 -L (470,7) 9.3 '-- -L.. l -L.. 2 2.0' (8.3-l~.1 f't.) Sof't to f'ir"M, light oliv-e -.... -.... 4 ,s,;:l gro.y C5Y 6/D. SIL TY CLAY, •ron sto.ineQ!, SP -
t:- 9 4 NR, MOiSt, <CL-t'1L), <LOESS) 

® --I:: -
L -'- -t::- 10 l... L 1--- -2 t.6' -L.. 4 li1f -.... -.... 4 tBll:O SP -'-- 11 4 

® -
~ --

L -'-- -
t:-12 l... L '-- -2 1.1' -L. 2 li1f -L. -L. 4 k~:ni SP -:-13 6 '-- 0 -:: -~ 

@ 13,S f't., beconmg :ncl'"'!:'C.Singly ;ran -
L. -1::- 14 -~.,Mt •- stc.;ned ~ -1-5' SP -L. ~"'"'"" e 14.0 ft., becanmg wet, vel'"'y soft -'- fr,r Ii! . Ee' ~ ® -'- I~ 75:0:l -

LOG 
IIOAINCNO, 

PZ-202-SS 

SHEET 

l OF 3 

OOI..LlNG 

S1'l,RI' F1NISH 
l1IIE TIM£ 

07150 09,45 

DATE DAT. 

2126/95 2/26/95 
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JTIIIIIJ/f 
LAlDLAW WAS- $VSTEMB INC. 

SOIL BOREHOLE 
Sll'E NAME ANO LOCA110fl IIRIWNG MEIHOO: 

6,25 inch I.D. Hollow SteM Aug('r 

--LAIOLA'w/OU.2 RI-F'S/MO 
SPLIT SPOON, 2.0 inch Q,D./1.5 inch I.D, CSP) 

WEST LAKE'. LANDFILL SHELBY TUBE: 3,0 Inch 0.0.12 13/16 Inch I.D. (SH) 

OPERABLE UNIT 2 WATER I.E'la. 

llUE 

DAlt 
NORTHlNG• 1067320.25 

CASING llEPl'H DAlUM EASTING, 517101.58 E!.£VA110fl 479.0 

llRJU. RIO CME 75 - TRUCK MOUNT SURFACE CONlll110NS 
ANGLE -IWIPl.t tw.lMER 

!i i! ! I I SN.FI.E NUMBER I 
AHi) 

i 11 I ~ or MA'!Bllll. 

.... ~ (8.3-19,l ft.) Soft to Flrr1, light ot;ve SP -.... gro.y (5Y 6/D, S!L TY CLAY, iron stg,ined, -
~ ® -'-- NR. Moist, (CL-Ml), CLOESS) -t::-" 16 ~ <-=- -··Clrt J,,C' -.... '[ii" 

IN : - "'""'""" SP 
~ ri:i .. 1e• C1Dll -
:::-- 17 I 

® --I... - -- --
:-18 - ~ -

·~f·t 2.D' -'-- IT- -'- , .. , ........... 
SP -'-- r°"' &' ""' II -

t::- 19 2 
@ -3 C19,I-19A Ft.) F.rM, ugnt olive gro.y -

~ 5 -I... (SY 5/2), SILTY CLAY, NR, noost, <CL-Ml), -I... <LDESS> -
t::-20 -C (I9A-2L9 ft.) Firn, oliv£> gro:y <SY I-- -2 !.4' -.... 3 alF 4/D, S[L TY CLAY, <ron sto.>ned, NR, -.... Moist, <CL-ML), <LOESS) SP -.... 5 C7!1YJ -t::- 21 6 @ --'-- - -.... -- -
,=-22 - <Cl.9-24.5 Ft.) Loose, ollvi.> gray ,___ -:: I D.4' ~ (SY 4/1), f'tne SANDY SILT, NR. do.Mp, -~ 3 ~ - <Ml), CLOESS) SP -- ' {i!!l)!l -
t::- 23 5 @ --I- -- -'- -
~24 .... ~ -:: I 1.s· C,24.5-25,0 Ft.) FirM, olive gro.y 
t: 5 w -(SY 4/D, lo.n!noted, S[LTY CLAY, NR, -'-- 9 1,:., • da,Mp, CCL ~MLl, CLOE SS) (454.0) 25.0 

SP -t::- 25 12 @ -.... (25,0-29.5 F'1::.) Conpoct, otive 91"'0.y -- ' ... 
(5Y 411', 1o.l'1tna. ted, Fine SANDY SILT. -.. : :1-'-- NR, dry, CSM), (ALLUVIUM) -'-- .... -

:::-2s .. ::..,, @ 25.5 f't. beCOMinQ MOlst c...- -:: 2 CU' ,. -- B elf .... -.... . ... SP 
~ 9 (!\i) .... -t:- 27 9 .... 

@ -.... -.... 
I... .... -'- .... -I- .... -
:-28 

.. : :1- '--- -
5 1.5' ' ... : 7 IT' 

.... .... - SP -.... 6 t)!j:Y,) : : : : -
:::- 29 9 .... @) -.... 

C29.5~3o.8 Ft,> CoMpo.c:t, olive gro.y -
~ 

.... -I... 

.. : :1- (5Y 4/D, fine SAND ;nterbedded with -- .... SIL r. NR, Moist, (SM), CALLlJVJUM) -. .. . 

LOG 
llORtNG Ho. 
PZ-202-SS 

SHEEI' 

E or 3 

DRILL/HG 

START F1NISH 
'l1IIE TIME 

07•50 09145 

DAlE OAlt 

Z/26/95 2126/95 

REWRl<S 
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IIITJITIII 
U.IDLAW WASTE SYSTEMS INC. 

SOIL BOREHOLE LOG 
SITE NAME N<O L<ICATIOII DRIWHGMEIIIOO: IIOAlNG NO. 

6.25 mch f,D. Hollow SteM Auger PZ-202-SS 

Slf££T 

SAMPlJNQ MElHQ01 3 OF 3 

LA!DLA\,//OU2 RJ-F"SIMQ 
SPLif SPOON1 2.0 Inch IJ,D./1.5 inch I.D. <SP) DRIWN!) 

\JE:ST LAKE LANDf"lLL SHELBY TUBE• 3.0 inch O.D.12 13/16 Inch I.D. <SH) START FINISH 
OPERABLE UNIT 2 WATER LEVEL TIME 1lME 

TIME 07•50 09,.<15 

llA'IE llA'IE lllllE 
NORTHING, 1067320.25 

CASING DEP1l! 2/26/95 2126/95 
CIITUM EASTING, 5!7101.58 El.E.VATION 479.0 

OR!U. RIG CME: 75 - TRUCK MOUNT SURFACE c:ot10010NS 
ANGLE -SAMPLE HAIIMER 

~ i! I ! i !WIPI.E NUIIIIER i 

i - i -!lESCftlPl1Cff OF IIA'IERW. 

i-
- 2 ·mr M (29.5-30.8 ft,) CoMpa.c:t, olive gro.y SP -o.e· - 50/2' o.iF .... C5Y 4/1). tine SAND mterbeddea with @ -- ,.,. SILT NR, riOiSt (SM). CALLUVIUM) (448.2) 30.9 : -
::- 31 End of Soil Borehole Log at 30.8 ft. - Splrt spoon o.ncl - o.uger refusal - See PZ-202-SS Record of' DriUhote for - a.t 30.S ft, 
I:: -rock dqsc;ript;ons -::-32 --

i 
~' ;, 
~· ... -:... -

_::: 33 -
--:. 

I... -'- -:... -:::-34 --~ -
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"' I... -I... -t::;- 35 --.... -~ : I... 

·,r. 

"' ' t::;-36 - -:... -:... -
" <C 

~ ' "-
:... -'--37 -t:: -
I... : 
I... -t::;-38 --

0 
u.J 

"" "-
"" '< g c 

:... -'- -.... -'--39 -I:: --I... -'- -t::;- 40 --'- -... -'- -
~41 -
~ : 
I... - ID 

" I... -t::;- 42 --I... -I... -

ID 

'" "' ' "' " ~ 

" 0 
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'- -'::" 43 --
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RECORD OF ORILLHOLE pz.202-ss She« 1 al • 
PROJECT: LAIOlAWIAl·FS BORING METHOD: NX C;;m & wat1tr DATUM; MSL COUAR ELEV: 479.0t 
PROJECT NO: 943-2848 OAIWNG DATE: Z'2Bta5 • 2127/95 COORDINATES N: 1007320.2 e: s1110,.a 
LIXATION: BRIDGETON, MO CRIU..A10: CME7S AZIMUTH: 0 INCLINATION: -00 

AOCKTYPE 
J.JMt PL•Pl«lar ........... fa,.FaO. 

" z 
""" C,.C,,,,,d ··- CL.ctayln!I z 

" ii 11 ~ ........ U·U~ Sl,l.smoot, CH·c:Hoott 
~ril 

~ 

" "' ~ 
0 11, < g ~- sr,S1app11<1 ""'""' H-H•aito z ~ 

.·~ "'""""' l·lrt~ 1/R-V, RolJQt'I GAF-GnMII Filed ~~ w ... 
l,l NOTl!s 

~ i- :, ;'!; ii WATER LEVEt.s OESCRIPTJON • ,~ 0 NUITY T ffl c 
ll,- g • a ;; 0 fNSTRUMENrATION 

~ El..."V ~I i!co 
g ... 0 -- z ROD TVPE/\ND ~g ti: ~'° ii: o:88; ~ " DEPTH , ~ffi ~ 158:i : S1JRFACI:: • a:... ... 0 a: 

(Ft) • ~~ . 0£$CRIPTION 0 ~§l 12.:E~li'! 
t'l.-<'lc,.. 

c,aoo •• ~~2:i~! •"""'"' ~ .. II> ... " . 
L. ,. 

0.0-30.S II. 
. 

See Solt Borehole Log 
PZ·202-SS 

,. 

-"' . 

L.. 22 . 

- " . 

L.. 26 . 

... " . 

.. "' . 

30.8-44.111. ..... 448."1 

~11 ~hUy weathered, medium 30.BO 

I 
30.SO Broken Zone 

I ded. light orwe gray 
(SY 6/1), medium ~ained, 1 medium strong, L! ESTONE, Some sand in return 
(ST. LOUIS FORMATION) water: driller says ... ,. 31.4and31.9ft material seems to be very • 
Jron stained clay infiUins rubWy 

OEP1'H SCALI::: 1 :2 LOGGED: M,HIRT 
Golder Associates DRILLING CONTRACTOR; LAVNS.WESTEAN CHECKED: R, BOOTH 

OAli.l.EFl: 0- MAHUFUN CATE: 3'13/95 



PROJECT: LAIOLAW/R!-FS 
PROJECT NO: S43-2648 
LOOATION: BRIDGETON, MO 

ROCK P 

DESCRIPTION 

32 30.S.44, 1 ~ 
Slightly weathered, med'rum 
bedded, light ollva gray 
(SY 6/1), medium grained, 
medium strong, UMESTONE, 
(ST. LOUIS FORMATION) 

33.4·34. 7 tt 
Umestone becomes moderately 
weathered, grayish orange 

34 (10YR 7/4) with dark yeU6wish 
orange (10YR 6/6) slainfng 
and cross bedded 

,. 

44 

.. 

.. 

44.1·59.1 ft. 
Fresh, thickly bedded, fight 
olive gray (5Y 6/1), micro­
c,ystalllne, strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
45, 1-46.1 ft 
Large pyrite crystals 
Some calcite crystals 

DEPTH SCALI:: 1 :2 
Ofl!LUNG CONTRACTOR; lAYNE.WESTEAN 
ORILI.EA: C. MAHURIN 

RECORD OF DRILLHOLE PZ·202·SS 
BORING MEiHOO: NX Core & Wll.tar 
OA!LI.JNG DATE 21213/9!5 - 2127/D5 
DAILL RIG CME 75 

DATUM: MSL 
COORQ!NATES N: 1067320.2 
AZIMUTH: o 

TYPE AND 
SURFACE 

0E$CRIPTION 

J,l,R (2) 

• J,U,R 

J,U,R 

J,Pl,SM 

• J,Pl.SM 

J,IJ,R 

Core Loss 

J,C,SM 
J,C,SM 
J,(R 

J,C1SM (2) 
J,Pt...SM 
J.1,A 
J,!,R,Fe 
J,C,SM (3) 

J,C,SM 
• J,t,SM 

J,C,SM (2) 

J,l,SM (3) 

Core Loss 

J,l,A(4) 
• J,l,A 

J,C,R 

• J,U,SM,CL 
J,l,SM 
J,l,SM,CL 

e J,l,SM,CL 

• J,(SM 
J,C,SM 
J,Pl.SM 

• J,PL,SM,CL 
J,r,R 
J,l,SM,CL (2) 
J,l,SM (2) 

Sheet 2 of 5 

COL.LAA ELEV: 47Q.01 
E: 517101.S 

INCLINATION: ·90 

NOTEs 
WATER l..e'VE!.S 

fNS'rRUMENTAT!ON 

35.8 ft 
Drilfing is :slow dlle 10 
rubbly conditions 

37.0 ft 
Water pump keeps shutting 
down, drllfer reports 
that bit is getting 
plugged off 

LOGGED: M. H1RT 
CHECKED: A. SOOTH 
DATE: J/131915 

Golder Associates 



PROJECT; LA!Ol.AWJRI-FS 
PROJECT NO: SJ43.2R48 
LOCATION: BRIOOITTQN, MO 

AOCKTYP 

DESCRIPTION 

48 44.1·59.1ft. 

50 

Fresh, thickly bedded, light 
oflve gray {SY 6/1}, micro­
crv:,ta!line, SO<lng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 

49.4-49.B ft. 
Medium to coarse grained 

51.0ft. 
Iron stained nodules 
51.0.51.6 ft. 
W healed fracwres 
51.&52.4Jt. 

52 SUghtiy weathered, 
aranaceous, thfnly laminated 

52.9-53.9 It. 
O" healed fra.t.ture 

55.3-56.6 fl 
Medium to coarse grained 
55.9ft 

55 Chert filled vein 

.. 
59. H.l7.6 It 
Fresh, thickJv bedded, light 
olive gray (sY 6/1), coarse 
grained, medium strong, 

eo UMESTONE. (ST. LOUIS 
FORMATION} 
60.3·G1.3 It 
Stylolitic 

63.8·64,3 ~ 
64 20" healed fracture 

DEPTH SCAl.5: 1 :2 
ORJWNG CONT"RACTOR: LAYNE•WESTEAN 
DRILL.EA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-202-SS Stlffl 3 of 5 

COLL.AA a.ev: 479.Q1 
e: .!J-11101.e 

INCUNATION: -90 

80R1NG METHOD, NX ~ & wmer 
DRILLING OAT!;: 2126195 - 2/27/95 
OAJLL RIG: CME 75 

l.OOGED: M, HIRT 
CHECKED: R. BOOTH 
DATE: 3/13195 

J,l,SM 
• J,l,SM 

J,PL,SM,CL 

• J,l,R,CL 
J,C,SM,CL 

• J,!.A 
J,l,A 
J,l,SM 

• J,l,R 
J,C,A 

J,PLR,CL 

• J,l,A 

• J,PL,R (2} 

• J,PL.R 

J.l,SM,Cl 

• J,l,$M,CL 
J.t,SM 

• J,l.R,CL 

J,l,R (4) 

J,l,R 
J,l,SM 
J,l,SM (2) 

J,l,A 

J,l,A 

• J,l,SM,CL 
J,l,R 
J,l,R 

DATUM; MSL 
COORDINATES N: 1067320.2 
AllMUTH: 0 

c 
< 
9 
~ z a 
~ 

z 

I !? 
i l,j 

c ~ ., 

Golder Associates 

NOTES 
WATER LEVELS 

INSTRUMENTATION 

-j 
j 
1 
l 
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PROJECT: LAIOLAW/FU-FS 
PROJECT NO: 943-2848 
LOCATION: BRlOOETON, MO 

KTYPE 

DESCA!PT!CN 

64 59.1·67.8 ft. 
Fresh, lhicklv bedded, ltght 
olive gray {5Y El/1), coarse 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
64.5-65.1 ft. 
Silly interbeds 
64.3-66.4 k 

55 
Fine to medium grained 

412.01 
67.0-69.7 ft. 67.00 
Fresh thickfv bedded, light 
olive gray (5Y 6/1) to greenish 
gray {5GY 6/1), medium grained, 

68 
medium strong, DOLOMITE 
(ST. LOUIS FORMATION) 
69.0.69.2ft. 
Becomes sl!ghtfy weathered, 
dark veUowish orange 
(10Yi:t 6/6) to moderate 
yeUowfsh brown (10YR 5/4) 
67.&67.8 ft, 
Clavinfillfng 
69.7·71l9 ft 

70 
Moderately weathered, medium 
bedded, dark yelloWU3h orange 
(10YR 6/6) to moderate 
yellowish brown (10YR 5/4}. 
m-c grained, medium strong, 
ARGILLACEOUS OOLOMfTE, 
(ST. LOUIS FORMATION) 

74 

,. 

72.5·76.1 ~ 
Vuggy, moderately to highly 
weathered. some calcite 
crystals 

75.g...77.2 It 
Chert 
n.J...n.4tt. 
Htghfy weatherad 
78.0-78.1 fl 

78 Highly weathered 

78.9-89.2 It 
Fresh, medium bedded, 
yellowish gray (5Y7/2}. very 
tine grained, medium strong, 
LIMESTONE. (ST. LOUIS 

eo FORMATION) 

DEPTH SCALE: 1 :2 

8 
~ 

~ 
i2 
G 

OFULUNG CONTRACTOR: LAYNE·WESTEAN 
OAILLEA: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-202°55 
SOFIING M£'iHOO: NX Cote & we.tor 
CRILUNG DA TE: 2128/a!'l • 2127 /95 
CRILL RIG: CME 75 

DATUM: MSL 

Sheet 4 of 5 

COLLAR ELEV: 47U.Ol 
E: 517101,6 

INCUNATION: ·SO 

J.Jont f'L,P1in. 
~ .... C.Cl.1'\IIICI ..,,,... U·UtWaling 
S.Baddirtg. ST·51tPINld 
f.FCnli,;:,n t.ltt~ 

> W• 

ll " ·~ a.ev ~~ RQO il ,r ""'" 
z BM 0 

(F1l ,r 
ti; 0000 

~w 
"~• 

....,, 
69.10 

4Q,t91 
74.10 

78.,70 

' '"' .. 

..... 

7 B7"',. 

' "' .. 

........ 11' N .. !11111 .. 

COOROINATi:;S N: t06?320,2 
AZIMUTH· O 

........... Ft-F•~ 
K-Sicllnllded CL,Ctaylnllil ··- CH""'°"" fl.- H•H•ar.d 
VR•V.~ GRF~alfllkid 

01 NTINUITY AT 

)iw TYPE ANO e.~91 0 

ao~"' SU-A FACE 

• • • c 
OESCRIPTIOU 

J,l,R 

• J,P~SM (3) 

• J,P~SM (3) 

J,l,SM 

• J,l,A (3) 

J,l,R 
• J.1,R 

J,l,R 

Cote Loss 

• J,(R (2) 

• J,l,R(4) 

• J,J,R 

J,l,R.CL 

J,l,R 
• J,PL.R.CL 
• J,l,R 

Cqreloss 
• J,C,R,CL 

J,U,SM 
J.1,SM 

G 
0 z ' ffi~ " " ~ G 1,l 9 ! z 

=§! w 0 ~ 
1,l ,r g z ;:;- ~ 

• ~ 0 0 
~ g 

" 
. 

OCOCI "'"'oo.., ..,_..,.., .. 
l'\I.., ..... ., 
IX: ti; a:: a:. a: 

z 
0 

~ .. z 
!!! 
0 

iii 
~ 

LOGGED: P,t HJRT 
CHECKED: A. SOOlli 
QA TE: 3113/95 

Golder Associates 

NOTES 
WATER 1..tVELS 

INSTRUMENTATION 

1 
j 
j 



PROJECT·. LAIOLAWJf\1-FS 
PROJECT NO: !.!43·2848 
L.OCATION: BRIDGETON, MO 

E 

DESCRIPTION 

ao 78.9-89.2 rt. 
Ftest,, medium bedded, 
yeffowf>h gray (5Y7/2), very 
tins grained, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) 

sa, a2. 1-82.2 ft. 
Poroustvuggy 

83.Sft. 
1~ thick clay lnfiUlng 

84 83.7-64.3 ft. 
Micrycrystalllne 

as.o-as.2tt. 
Moderately weathered between 
joinlS 
BS.&87.1 ft 

00 
Pvrilo crystal$ 
85. 7-68.4 IL 

.. 

SlfghUy weathered, some c:rosl!I 
bedding 

85.4-86.9 ft. 
Coarse grained 
89.0.892 ft. 
Moderately weathered 

89.2-89.9 ft. as. 
Moderately weathered, thinly 
laminated, medium dark grii:Yas. 11 

00 (N4), very fine graJned, 89 extremely waak rock, ' 
SILTSTONE, wlfh claystone 
interbef;f$, (ST. LOUIS 

R no 
89.9- 20fl 
Fte!lh, thfcidy laminated to 
medfum bedded, medium gray 
(N5), fine grained, medium 
$kong, SANDSTONE, (ST. lOU!S 
FORMATION) :ia1.ot 

92 End of Record or Orillhole 92.CO 
at 92.0 ft. 

94 

.. 
OEPlri SCALE: 1:2 
DRILLING CONTRACTOR: LAVNE·WESTEAN 
OAILLER: 0. MAHURIN 

RECORD OF DRILLHOLE pz.202-ss 
aQAlNG METHOD: NX Core & water 
OAILUNG CAi'E: :?i26195 - 2127/95 
DAILL RtG; CME 75 

DATUM: MSL 
COORCINATESN: 1067320.2 
AZIMUTH; 0 

Sheet 5 tA S 

cou.AA ELEV: 479.01 
E: 1517101.8 

INCLINATION: -SO 

• "'' ' 
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Survey Coords: 

Well No. PZ-202-SS 

Boring No X-Ref· PZ-202-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Northing: 1067320 ft. Elevation Ground Level 479.0 ft. NGVD 
Easting: 517102 ft. Top of PVC Casing 481.17 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Task Date Time Date Time -- --Total Depth 90.0 ft. 
Borehole Diameter 10 1/4 In. (0.0-33.5 ft.) 5 7/B in. (33.5-oo.o It.) Drllllng -- -- -- --

CME75 2126/95 7:50 2/27/95 11:DS -- -- -- --Casing Stickup Height 2.16ft. 
Driller Layne-Western Schramm Rotary 3/11196 10:30 3/12/95 8:DO -- -- -- --

St. Louis, MO -- -- -- --Geophys.logging: -- -- -- --casing: -- -- -- --Rig CME 75, Schramm Portadrlll T660H 
2" PVC 3112195 8:10 3112195 11:30 -- -- -- --Blt(s) 61/4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming e" Steel 3/Tl/95 14:16 3111195 14:30 -- -- --
Drilling Fluid Auger-None, NX Core Water, -- -- -- --Filter Placement: 31121&5 8:35 3112/96 0:10 -- --Air Rota~ 

Cementing: -- -- -- --Protective Casing axs In. Square Steel, by 5 ft. long 
Development -- -- -- --
Bentonlte Grout .,,.,.. 9:35 3/1Z95 10::30 

Bentonite Seal ~ 9:20 ~ ~ -- -- -- --Well Design & Specifications 

Basis: Geologic Log X Geophysical Log ___ >-------------------
Casing string(s): c = Casing S = Screen 

Depth StrinQ(s) Elevation 
• 2.16 - 40.20 Cl 481.17 ---
40.20 - 89.10 s, 438.81 ---
89.10 - 89.43 C2 389.91 ---

+ 1.00 - 34.00 C3 480.00 ---. ---- ---
Casing: C1 2 in. dla. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 in. dia. threaded PVC end cap 

- 438.a, ---- 389.91 ---- 389.58 ---- 445.01 ---- -------

(4 in. long or 0.33 ft.) (C3-see comments) 
Screen: S1 2 in. dla. Schedule 80 PVC, 0 .. 010 in. 

machine cut slot, flush threaded with 
b-nngs 

Sand Pack: 16-35 mesh Siiica Sand, 39.0-90.0 ft. 

Riter Pack: Less than 50 mesh Silica Sand, 

38.0-39.0ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-28.0 ft., Neat cement, 3.0-34.0 It. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry, 28.0-38.0 fl. 

Concrete: ..:Oc:.0:...-:::3·c.::0.::ft::... ----------

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. 

Recovery Data: 

,oo 
90 
ao 

I 
70 
eo 
00 

•o 
~ 

30 
20 
,o 

0 
0 20 •o 00 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. 10 / 6 5/8 in. 00 Steel Casing 

Temp ('Cl 

so ,co 

Not to Scale Supervi,edby ___ ...:B::·.c.TI"'lt=onc:,.... ____ _ Site LAIDLAWIOU2 Rl-FSIMO 
Job Number 943-2848 File Name PZ202SS 





JllflTJlfllll SOIL 
LAIDLAW WASTE 8V8TEU8 INC, 

Slll: IWd£ N¥J LOCA110N Olffl.l.llG YElllCll: 

6.25 inch 

--
LAIDLA\//OU2 R!-fS/MO 

SPLIT SPOON= e.o 
vrsr LAKE LANDrILL 

OPE:RABLE UNIT 2 WATI:R 1.£1/EL 

1111£ 

Diil£ 
NORTHING, 1066661.50 

CAS1NG l1EFl'H DATUM EASTING, 516607.70 El.£VATIOII 404.2 

OAll.l. RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS 
NQE -90 - NA 

SAMPI.£ HAMMER 140 tb, - f'altlng 30 Jnches 
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JIIJIJIIIII SOIL 
LAIDLAW WASTE BYSTalS INC. 

SIIE fWIE ANO I.OCATIQN DRIU.llll lEllOI>: 
6.25 Inch 

--
LAIOLAIJ/OU2 Rf-FSIMQ 

SPLIT SPOON1 2.0 

\JEST LAKE LANDFILL 
DPE:~ABLE UNtT 2 W/(tER UllEI. 

TIME 
0011: 

NORTHING, t066661.50 --Cl'.1Ull EASTING• 5!6607.70 ru:YATION 484.E 

ORIU. RIG CME 75 - TRUCK MOUNT SURF..:£ COHDfflOHS 
NQ£ -90 - NA 

S1111P1.E HAMIIER 140 lb. - to.Uing 30 inc:hes 

' 
3 I I i ---!! i O£SaFl10II Of' YIITERIII. 
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, .. ~ 
(4.2-16.2 tt.) F!rM, Moder"'ote yeUo11';sh .... brown (IOYR 512) to light gro.y CN7), .... Silty CLAY, Moist, (Cl), (ALLUVUJM) E-1e r 

0 
I- 0 air {16.2-26.4 ft.) Soft to f'irM, Mecliul"I 

IU yellowish brown ClOYR 511:) and light gro.y ,__ 
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1111111 SOIL 
LAIDLAW WAST£ SYSTEMS INC. 

sm: N.IME ANO UlCATIOII 
DAIIJ.Hl -6.25 inch 

--LA!DLAIJ/OU2 R!-FS/MO 
SPLIT SPOON• 2.0 

VEST LAKE LANDFILL 
OPE:RABLE UNIT 2 WAlEll 1.E\'£1. 

llM£ 
111111! 

NORTHING, !066661.50 
CAslHG DEPlH llll11JM E:AST!NG, 516607.70 EI.E.VATIOII 484.2 

llfllU. RIG CME 75 - TRUCK MOUNT SURFACE CONOmOHS 
ANGl.E -90 - NA 
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PAOJECT: LAIWW/AI-FS 
PROJECT NO: 943-28-48 
l...OCATION: BRIOGETON, MO 

- 32 

- 34 

- 38 

... "' 

L.. ... 

L 44 

Kn' 

01:SCA!PTION 

O.Q.42.0 rt 
See Son Borehole Log 
PZ-203-SS 
42.CM.4.8~ 
No samples collec!ed 

44.8-53.4 It. 44..!30 
Hard, medium light gra

8 
(N6) 

to dark reddi!!!h brown 10R 3/4), 
SILTY CLAY, mciisr. (C , 
(ALLUVJAL) 

RECORD OF ORILLHOLE 
BORING METHOD: NX Core & water 
DRILLING DATE: 5126195 & 5131/95 
DAfLL RIG: CME 75 

439.40 
44.60 

PZ-203-SS 
DATUM: MS!.. 
COORDINATES N: 1066661,50 
AZIMUTH: O 

Sheet 1 of 5 

COi.1AR El.EV: 484.2 
£: 516607, 70 

INCLINATION: ·90 

NOTES 
WATER LEVELS 

IN$'rRUMENTAT10N 

5/26/95@9:15 
Began dlilllng 

. 

. 

. 

-

. 

. 

. 

L 48 • 

DEPTH SCA!.E: 1 :2 
DRIWNG cetrrPJGTOR: LAYNE·WESTERN 
DRIU.SA: D. MAHUFIIN 

1 "' 

LOGGED: O. AJ.J.OWAY 
CHECXEO: 9. TILTON 
DATE: 6/13195 

,!= Golder Associates 



"' 9 
" DESCRIPTION " ~ ;J' 
"' 

48 48.1-57.5~ 
Pale green (10G 6/2} 

50 

53.4--73.61t 
Moderately wealhen:1d, lhlekly 

54 
bedded, yellowish gray 
(SV7/2}, f·m graiood, 
medium stron~, BRECCIATED 
LIMESTONE, ST. LOUIS 
FORMAT!0'1) 
Clay and poorfy tlthified 
Sandstone around pieces of 
Limestone 

" 

.. 

DEPTH SCALE: 1 :2 
OAIUJNG CONTRACTOR: tAYNE·WESl'EPN 
OAll.1.Efl: 0, MAHURIN 

RECORD OF ORILLHOLE PZ·203·SS $INt 2 Cf 5 

COLI.AR ELEV: -484.2 SORING Me-rHOO: NX Core & W1llltr 
ORILUNG DATE: 5126/95 & 5131/SS 
DRILt. RIO: CME 75 

J,.,.,. 
"""""' 

,,.,.,....., 
F,Filllif '""'""' l(~d 

"""°w U-~ "'"'""'ti 9·Btdciing ST.Slsppetl -F·Fohllon /.Irr~ VR-v. Rousts 

~ 
~ D 

0 !~ ""' z ~~ RQO jw'12 
OEPTH z 8M ~ffi a8~ g , 

{FTI ~ 

" ·~ ,:,cc:u:, • • • 0 
m"'"""' N'f''IJOO..- " . 

' "' 

430.SO 
53.40 

• 

• 

• 
2 .. ~ 

• 

• 

DATUM: MSL 
COORDINATES N: f0666a1.50 
AZIMUTH: O 

E: 511i$)7.70 
INCUNATION; ·90 

F•F~ 

"' Cl,.-cbyfnfil 

" "' ~ "'x l, 
H•Hl'.1Nd 'l!l'l z 1li 
GRF~Filltd w 0 

~i; "' " '"' NTI UfT'f DATA "' 
'TYPEANO 

8 " ~~ SURFACE -. ~ 
OESCRIPTIOtt ~ii ......... N 

a;a::a::a:: 

Core Loss 

J,l,R,CL 

J,l,R 

J,!,R 
J,!,A 

J,P,SM 

J,i,A 
J,l,R 

J,l,R.CL 

a 
< ~ 
0 -;; 
'"' ~ z 
0 
~ " 
0008 

~'!?~I'!? 
~2i!l2! 

z 
0 

~ 
'"' ; 
0 

'"' ffi 

NOTES 
WA'iER LEVELS 

INSTRUMENTA.TION 

o0.&-52.0 ~ and 
52.3-53. 7 It 
Core Joss due to Clay 
washing out 
End of Aun 1 @ 10:15 

• J,l,R,Cl 

423 . .40 
60.BO 

J "~ 

LOOGEO: D. ALLOWAY 
CHECKED: a. 111.TON 
DATE: 6/13/95 

• J.C,SM (2) 5/26195@ 11:00 
End at Run 2 

J.P~SM 

Golder Associates 



PROJECT: lAIOLAWJAI..FS 
f:!AOJECT NO: 9,43.2648 
LOCAilON: SRIDGETON, MO 

TYPE 

DESCRIPTION 

64 
53.4·73.6 ~ 

.. 

.. 

70 

Moderately weathered, thickly 
bedded, yellowish gray 
(5Y 71:!), f,m grained, 
medium strong. BRECCIATED 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Cfay W'ld poorly lithified 
Sandstooe around pieces of 
Umestone 

7:J..S..81.5 ft 
Fresh. medium bedded, pale 

74 yellowish brown (10YR 6/2) to 
grayish orange pink (5YR 7/2.}, 
m-c grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Styfol'1tic 

76 76.1·77.1 ft. 

7B 

BO 

Clay layer 

n.fJ..n.9tt 
Clay fayer 

DEPTH SCALE: 1.:2 

~ 
g 
\l 
f 
~ 

DRILLING CONTRACTOR: LAVNE·WESTERN 
ORIL!..EA: 0.. MAHURIN 

RECORD OF DRILLHOLE PZ-203-SS -· .. 5 
SORING METHOD: NX Core & watt,, OATuM: MSL 001.iAA El.Ev: ...... 
DRILLING DATE: 5/i:!t;i/95 & !V31/B5 COOl=IOINATES N: IOSB661.50 E: $16607,70 
ORlU.RIG: CME75 AZIMUTH: 

'""" F·Fd .. ,,,.w .. .......,. 
F·Fotucn 

0 ELEV z 
z DEPTH " '"' 
¢ 

Pl.•1'!.INlf ......... ,...,,_ 
c.:...,.. ~- CL-Clay"" 

"'"""""" SM,Smoctt CH"""" 
S'i'-stepptd ""'""' H-H•lllld 
J.lm10,.W 'ffl.V.~ imi::-OrllYel Fled 

ffi,- ISCONTI UITY OATA > 
~ 

~~ ~§ iw AOO 
~ffi ~8! 0 

TYPE AHO 

"ii! SURFACE" 

N ... "'w';si: DEscRIPTION :i:~e~ ~ * 

J,PL.SM 

• J,PL,SM,CL 

J,PL,SM,Cl {2) 

• B,PL.SM,CL 

J,l,R,CL 

• J,PL,R,CL 

J,C,SM 

LOG.GEO: 0. AU.OWAY 
CHECKED: B. T!I.TON 
DATE: £1113/85 

0 

~ 

~ 

~ " 
~~ " ~ 9 

w ,-a~ "' ;! ~ I,; 3 ~ 

£ ~ 

~ 

! 
~ 
~ 

INCUNATION: -!lO 

~ 
i!i 
5! 
0 ,-

,-

NOTES 
WA'TE'I LEVEl.S 

INSTRUMENTATION 

5/26195 @ 12,00 
End ot Auna 

Golder Associates 



PROJECT: LAIOLAWJRI.FS 
PROJECT· NO: Q.43.2114S 
LOCATION: BAJOGETON, MO 

OESCRJPTJON 

ea 73.6-81.5 ft 
Fresh, medium bedded, pale 
yellowish brown (10YR 8/2} to 
grayish orange pmk (SYA 712). 
m--c grained, medium str0ng, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Stylolltie 

81.S.98,0ft. 
B2 21 hly weathered, pale 

owish brown (10YR 612), 
: grained, very weak, 

LIMESTONE boulders in SILT 
ma!rlc (Collapse Zone) 

64 84.()-85.5 ft. 
Limestone boulder 

85.5-87.2 ft. 3::-: 
Weak, dark gray (NJ), thinly 

86 laminated Siltstone 

" 

a1.2-eo.o ~ 
Limestone boulder 

90 90.0-90.5 ft 

" 

" 

,. 

Weak, light onva gray 
(SY 6/1), Siltstone 
90.5-92.4 ~ 
Limestone boufder 

92.4--95.0 ft 
Very weak, medium dark gray 
(N4) lo grayish black (N2), 
thinly lamlnated, Slftstone 
layer 

95.IJ.96,0 ~ 
Limestone boulder 

3S!U?O 
96,00 

OEPTI-fSCAlE: 1:2 

" s 
Q 

" ~ < 
~ 

" 

OfUWNG CONTRACTOR: LAYNE-WESTERN 
ORILLEA: 0. MAHURIN 

RECORD OF DRILLHOLE 
BORING ME"J'HOO: NX Cote & water 
DRILLING CATI:: 5/.!B/95 & 5,131/95 
ORiLL Fllll: CME 75 

J.J ... ,~- , . ....,.. 
'"""" <>"""" ··-...... U,lJndt.iaVIQ "'"""'" , . .._. ST..SIIIPP9d .......... 
P·Fllla!km Mrr•OWf mv. Rous:ti-

PZ·203·SS 
OA'l'UM: MSL 
COCRCINATSS N": 10566a1.60 
AZIMUTH: 0 

F .. FIO!l.ica 

" CL.Qaylnflll 2 " ~ CH""""" ir\c 
~ 

" Iii »-H•altd ~);!: ifi GRF-Gtm,,91 i:lleo 0 ~ ;;; 

~ s 
Iii 

9hm4of 5 

COUAR El.EV: 484,2 
E: 516807.'10 

INCUNA,T!ON: ·90 

0 
i;l 
'"' z NOTES ji IE ~ WATER l.EVEl..S 

Ii OISCONTI UITY CATA ., 0 a 

!~ ;;; INSTRUMENTATION 0 ELEV z 
OEPTH z 

11'1) ~ 

389.20 
95.00 

~3 
81,1 ROO 

i~ 
jutt/1 
1;8~ :i • 

LOOCiE:O: 0. AU.OWAY 
CHE:CKEO: B. TILTON 
DATE: 6/13/mi 

g g 

TYPE ANO 
SURFACE 

DESCRtPTlON 

Core Loss 

~ 0 

~ .~ !3; ·-~2 00 
U< 

81,S.98,0 ft 
Collapse Zone, 
RQD measurements not 
valid i 

5/26/95@ 15:00 
Stop drilling 

5/31/95@ 8:30 
Resume drilling after 
4-day break. water levat 
in open hole@ 34.1 fl 
bgs 

92.5-93,4 ft. 
Core IOSlli in ::;oft unit 

Golder Associates 



PROJECT; I.AIDl.AWJFU.~ 
PROJECT NO: 943-2848 
LOCA110N: BAIDG£'J'ON, MO 

AOC E 

DESCRIPTION 

9a 96.0-90.0 fl 

•• 

Very weak, lrghto!lve gray 
(5Y 6/1), thlniy famihated, 
Siltstone !ayer 

98.0.104-.2 ft 

3BB.2(1 
SSO!l 

306.20 
saoo 

Fresh, lhinly bedded, light 
olive gray (!SY 6/1), very fine 
eralned, medium strong, 
IMESTONE. (ST, LOUIS 

FORMATION) 

100 

100.3-100.7 ft. 
Chert zone 

102 

104 
104.2·110.0 ft. 
Slightly weathered. thinly 
bedded, olive gray {5Y 4/t), 
very fine grained, medium 
strong, AAGILI.ACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
104.4-105.0 ft. 
Highly weathe1ed zone and weak 

106 105,0-108.8 rt. 
lntennittent vuggy zone 
(<3 mm.), tones <2 in. thick 

!OB 

t iO End of Record of Drillhole 
at 110.0 ~ 

112 

Ol;Fl'li SCALE: 1:2 

§ 

~ 
~ • 

DRILLING CONTflACTOR: lAVNE·WESTEAN 
ORIL!.EA: 0, MAHURIN 

RECORD OF ORILLHOLE PZ·203·SS Sheet ?.i at 5 

COUAA El.EV: 484-2 BORING METHOD; NX Core & wnter 
DRIWNO CATE: !1126195 & 51311?.l 
DFUU. RIG: CME 75 

"'"" Pl·f'lllrnlt' P,PQ&hod 
F·F.w..dl cc ..... K-....... U.U- ··-B·811ddt\g S1-6l11P,a<t """"""' F,FCWllll'I l·lmlQUilt VRN.Aou;h 

F .. F~• cu,.., ... 
CH""""" 
H•HIIIIIK:f 

OATUM: MSL 
COOROINATES N: 1066661.50 
AZIMUTH: o 

~ 
~ ~ 

~ ffioi ~ cl 
GRF-Orav&I ~11d ~~ w oc 

! 

e: 516601.10 
!NCUNATICN: .90 

:z 

~ 
z NOTES ~ ~ ~ j- ... "' WATER LEVELS > w~ CISCO N ITV TA "' w~ ;; 0 et.."V z 

z DEPT!-l ~ ,n oc 

• 

§8 
¢0 ROD iffi 8g 

a:; o,:,,:;,c:, ~·. .......... "' ... ..,.,._ 

"" ' 

LOGGED: O. At.l.OWAY 
CHECKEO: a TILTON 
CATE.: 6/13195 

<w •oc• 
~8!i g . . " . 

TYPE ANO 
SURFACE 

OESC~PTION 

J,Pl.SM 

B,PL.SM,CL 

J,I.VR.CaJoile 

B,l,R 

J,l,R 

J,l,A 

J,1,VR 
calcite crystals 

~ 

1:1! ~!~ .... .., ........ 
a:a::a:a: a: 

0 INSTRUMENTATION 

5/31195@ 11:00 
Complete coring 

Golder Associates 



I 
I I 

-1:: 

0 

~ 
.. 
·, 

) 

~ ! 

SS: 15 . .. 
' 

. . 
• 

·, .""" .. . ''' 
-30 ... 

! ... ... ... 
', ... 
• . . . . . .. 

', ... ... 
" 

~ 
' 

-45 :. 
.. 
. 
~ 

j 

c75 

iI 
-90 1 ;;:;.· 

~; ;-:--:· 

> r.s. ~ .. - .. 

I ·-.. - .. 
-10 ·-... -- .. 

• 20 

Not to Sc ale 

. - - -
Weil No. PZ-203-SS 

Boring No X Ref· PZ 203 SS 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1066662 It. Elevation Ground Level 484.2 ft. NGVD 

Easting: 516608 ft, Top of PVC Casing 486.59 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 110.0 ft. Task Date nme Date Time -- -- --Borehole Diameter 10 t/4 ln. (0.0-66.0 ft,) 5 718 In, (58,0-110.0 fl.) Drilling -- -- -- --
Casing Stickup Height 2.41 ft. CME75 5125/SS 15:00 5/25(95 11:00 -- --Driller Layne-Western Schramm Rotary 6/3/SS 7:20 ,Wf95 a::io -- -- --St. Louis, MO -- -- -- --Geophys.Logglng: -- -- -- --Rig CME 75, Schramm Portadrl11 T660H casing: -- -- -- --
Bit{s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core, 2" PVC 6/3195 11:20 613/95 8:50 -- -- --5 7/8 in. Button Bit and 9 718 In. Tricone Bit 6" Steel 6/2195 10:30 ""'" 1~00 -- --
Drilling Fluid Auger-None, NX Core Water, -- -- -- --Air and Mud Rotary Filter Placement: .,,, .. !:50 613/as 9;40 -- -- --
Protective Casing 8"8 in. Square Steel, by 5 ft. long Cementing: -- -- -- --Development -- -- -- --

Bentonlte Grout ...... 10:30 61319$ 11:00 
Well Design & Specifications Bentonlte Seal ...... ~ ~ 10::30 -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String{s) Elevation 
+ 2.41 - 99.60 C1 486.59 - 384,SS 

99.60 - 109.40 81 384.58 - 374.78 --- ---109.40 - 109.70 C2 374.78 - 314,48 --- ---
+ 0.50 . 56.10 C3 484.70 - 428.0B --- --- Stabilization Test Data: - ---- ---- ---- ---

Time pH Spec. Cond. Temp {°C) 
Casing: C1 2 In. dia. Schedule 80 PVC, 

flush threaded with 0-rlngs 
C2 2 in. dia. threaded PVC end cap 

(4 in. long or 0.33 ft.) (C3·see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 95.3-110.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 
' I 

93.5-95.3 ft. 
90 

I ea 
I 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, la 
?O 

! 
00 

3.0-82.0 ft., Neat cement, 3.0-56. 1 ft. 00 
~ 

"" Bentonite Seal: Extra high yield Wyo-Ben (100%) - 30 

Slurry, 82.0-93.5 tt. 
20 
,o 

Concrete: 0.0-3.0 ft. 
0 

0 00 ~o 00 so ,co 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 518 in. OD Steel Casing 

Supervised by E.Swan6on Sito LAIDLAW/OU2 RI-FSIMO 
Job Number 943-2848 File Name PZ203SS 

I 





"''"""' LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE 

SITE N.t11E N«l LOCATKIN CRIUJNQ IIEIHOO: 
6.25 inch r.n. Hollow SteM Avger 

SAWPt.l«I -
LAI DLAV\RI-rS\M{] 

SPUT SPOON• 2.0 inch 0,0,/t.S inch 1.0. (SP> 

VE:ST LAKE LANDFILL SHELBY TUBE• 3,0 inch D.D./2 13/16 inch LD. <SH) 
OPERABLE UN[T 2 WATER 1.E.11E1. 

TIME 

llATio: 
NORTHING, !066426.61 

CASINO DEl'IH DAllJII EASTfNG1 51'5533.49 El.£VATION 467.0 

llRJU. RIG CME 75 ~ TRUCK MOUNT SURFACE COH1lll1QNS Muddv, no veoet11tion. 

NiGI.E -!WIPlE HAIRIER 

m- ~ I I I ~ 

ii 
SNIPI.ENIAIIIER 

I - I ~i!i 
IJESHIIPIION OF ........_,_ 

- • • .4. co.0-6.0 F't.) CONCRETE, (FILL) -- . -- -- -- 1 -- k, -- -- :, -"- -:::-2 -•. -L -- -- -.::- 3 -
L . : 
L -I... -
:::- 4 

. --.... 4. -~ -L -:::-s .; --,._ 
' -,._ -~ -= i=:-6 -L - I- -,._ 

I ,4- h. @ 6.5-7.9 Ft,, crushed CONCRE:TE. <FILL) -,._ o.s· -
:::- 7 2 1.s• . '- SP -2 :r.J;(l 

CD -,_ -~ ... 
(459.l) 7.9 -L -'-- 8 (7,9-9.3 ft.) St;Ff, f'IOttl~d Moderate -L 2 t.1• yeltowish brown OOYR 514} o.nd do.rk -L.. 

' a.a· -L.. yellowish oro.nge (lOYR 616J, CLAYEY SILT. -.... 6 55Zl 
iron sto.<ned, SOME" roots, NR, do.Mi:,, SP -

'-- 9 5 c. <CL-ML>, <LDESS) -.... ® -~ (9.3-10.5 ft.) Stiff', pale yeLIOvtiSh -t: brown ClOYR 6/2) o.nd Mecl>u.M do.rk groy --
:::-10 L. CN4), CLAYEY SILT, soMe f'lne sa.nd. NR, '-- -

3 1.s· do.MP, <CL~ML), CLOESSJ -L 4 air -L (I0.5-14.6 Ft.) Stfff, ned;ur1 do.rk grny -,._ 5 ns:o SP -i::- 11 5 (N4), CLAYE'.Y SILT, tittle fine sand. NR, -cio.l'lp, CCL-ML), <LOESS) 0 -.... .... @ ll.2-11-5 tt.,, silty CLAY : .... ,_ -
t-12 L ~ -

t o.a· -L 6 aW ~ -L... -L 8 UC?.) 
L SP -

-:- 13 9 -
0 --- -L.. (453.0) 14.0 -:::-1.i End of Soil l'3arehcle Log at 14.0 Ft. --.... -

~ See PZ-204-SS Record oF' Drillho\e For- : L roc::k descr1pt;ons 

LOG 
BORINGNO. 

PZ-204--SS 

SHEET 

I OF I 

DRlWNG 

START FIHISH 
TIME TIM£ 

15150 07:45 

llATio: c.\'ra 

3/7195 3/7195 

-
Auger froM 
0.0-6.5 Fi.>et 
"Hlth no 
SO.Mplil'lg 

Begin split 
spoon so.ripl.ing 
o.t 6.S F'eet 

Augwr-/split 
spoon re f'uso.l 
at 14.0 f'eet 

e: z 
8 
(.!) 
z 
3 
[!:: 
0 

~ 

"' 'i' 

" 

6:'i 
0 
"-' <.!> 
<.!> 
g 

"' v 

"' "' ' M 
v 
a-

d z 
a, 
0 .... 

~ 

"' "' 
j 

?ii 
0 
;., 
:r: 
u 

I 
I 

~I ~, 
~ 
0 

"' "' .. 
0 
N 
N .. 
w 
::; 

~ 
1.W 
_J 

c;;: 



RECORD OF DRILLHOLE PZ-204-SS She,t ' of • . 
PAOJECf: LAIOLAW!Af·FS BORING ME'i1100: NXCo1e S, W&ttil OATUM: MSL COLLAA !:LEV: 487,D 
PROJECT NO: 9-43-2848 DRILLING OATE: 3/ata5 • 319195 COOAOINATES N: 1066426.61 E: 515533.49 
LOCATION: BRIDGETON, MO ORIL1.AIG: CME75 AZIMUTH: 0 !NCUNATION: ... 

l'IP" 

'"""' PL·Plarn,r P·Pohhtd ft-F•OJ:ide 

" z 
w F·F*-ll C-0.,wd ··- CL-lnll g 

iE c 0 

~ " 
~ .... w,...,..,. ··- CH""""" ffil,l " ~ 

g ! " 9 B-B~tilo Sf.Stepp«I "'""""" ""'- ii'i I! 
·1;; F-riOlallon f.ln'~# VRN,Rou\,'t'i GRF~Fi•d "o ,_ 

~ i!i NOTES ig "' ;,; 
~ 

0 ... WA TEA LEVELS w DESCRIPTION ~ 

wf 
• "ISCONTI DATA w "' ~ "-
w ... 

~ d §8 .; 0 INSTRUMENTATION 
~ - z lfw Q ,_ -- RQO b;;; 'NP.EA.NO ~. 

ii: a~gg! ffl " DEPTH z t <> ~8~ g 11-g fi; ~ i.@ ~ [~ SURFACE. 
(Fl) "' "' OESCRIPTION i ~n .. 2~ ~!?i21"'11r i aaaa 

l'll'f llilut!:!: 
0 D 

"''°""' • . . """ - 0 0.(}.14.0 ft 
. 

See Soll Borehole Log 
PZ-204-SS 
14.0..14.6 ft. 
No samples collected 

~ • . 

~ • . 

~ • . 

~ • . 

L.. 10 . 

.. " " 

L ,. . 
45a<O 452.40 

14.6-45. 1 ~ 14.60 

I 
14.50 3/8195 @8:15 

Fresh, medium bedded, fight Begin coring 
ofiveJray (5Y 6/1), micro-

. ci$ line, stronf, ' ""' LI ESTONE. (S . LOUIS 
FORMATION) ~ 

c •• Some cafclte crystal 'll'eins . (<1 mm. thick), few fossils 

DEPTH SCA!..E; 1 ;2 LOGGED: M.HIAT 
'f'k Golder Associates ORILJJNG CONTRACTOR; LAYNE-WESTERN CHECKEO: W. HEP:S'r 

DRllLEA: O. MAHUFIIN CATE: Jt:?9195 



PflOJECT: lAlOLAWIRI-FS 
PFOJECT NO: 943-2648 
LOCATION: S~OOETON, MO 

ROCK 

DESCRIPTION 

16 14.6-45."I fl 

,. 

24 

Fresh, medium bedded, rlght 

~

ive r.1y (5V 6/1), micro--
c line, strong, 

ESTONE, (ST. LOUIS 
FORMATION) 
Some calcite crystaJ veins 
(<1 mm. thick}, lew fossils 

22,5-28.0~ 
Very flr1a grained 

26 28.0.30.7 ft. 
Medium grained 
28.1~28.5 ft. 
O iron stained vein 
(1 mm. thick} 

29.3-29,Sft. 
:,Y~! weathered, rron 

OEFTH SCALE; t:2 

~ 
~ 
~ 

~ • 

ORILUNG CONTRACTOR: LAVNE·WESTEAN 
Cfllll.ER; 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS 
BORING METHOO: NX Core & water DATUM: MSL 
OFlll.UNG DATE. 3/6/95 • 3J9195 COOAOINAr.es N; 1065426.51 
DAILL AIG: CME 75 

"'""' PL,Planar 
f'l·Fatlll c,c,,,,,,,, 
S·Shllill U·Uni:ll.ll•l:ng 
B·B~ ST·St•i'Jad 
F,Foia~ l-l1J11gwll' 

> 

~ 
= .,..., WW 

x> 

~ 
oo aao 

DEPTH uU 
= w 

''"' = 

·-­·­SM..smoo!h 

F•·Fe OlodG 

C1.""""' ""' CH.CN«i111 

AZIMUTH: o 

""""""' VR-V. Roug, 
H•Holllod 
llRF·Otavfll Filled 

0 UI DATA 

1YPEANO 
SURFACE 

DESCRIPTION 

J,PL.SM,CL 
J,l,SM,CL 
J,l,SM 

• J,i,SM,CL 
J,l,SM,CL 
J,l,SM 
J,ST,SM,CL 
J,~,SM,CL 

J,i,SM 

J,l,SM 
J,Pt..SM,CL 
J,l,SM 

Core Loss 

J,i,SM (2) 

J,i,SM (2) 
J,l,SM,CL (3) 
J,U,SM,CL 

J,J,SM,CL (3) 

J,U.SM,CL {2) 

J,l,SM,CL (2) 

J,l,SM 

J,l,SM,CL (2) 

• J,l,R 

J,Pt..SM 
J,l,SM,CL 
J.i,SM,CL, 

J,i,SM 
J,~SM,Fe 

• J,U,SM 

J,Pl.,SM,Fe 

J,l,A 

8 
J,PL,SM (2) 
J,l,R 
J,l,A 

• J,U,SM 
J,l,R 

Shf!.ct a tlf e 

COLLAR El.EV: ffl.O 
E: 5Hl533.49 

INCLINATION: ·00 

NOTES 
WATEALEVEI..S 

INSTRUMENTATION 

Core loss due to highiy 
fractured rock; core 
End Run 1 @ 9:50 

3/8/95@ 10:50 
End Aun 2 

Use new bit during Run 3; 
slightly larger dlametar, 
therefore hole reamed 
silghtly 

318/95@ 13:15 
EndRunJ 

LCCiGEO; M. HlflT 
CHECKEO; W.HEAST 
DA 7!;.. JJ29195 

Golder Associates 



PFIOJECT: lAIOLAW/Rl·FS 
PAoJECT NO; 943-2848: 
LOCATION: SRIOOETON, MO 

ROCK TYPE 

OESCR!PTION 

32 14.6-45.1 It 
Fresh, medium bedded, light 
olive gray (SY 6/1), mic:ro­
crvslalllne, strong, 
LIMESTONE, (ST. LOUlS 
FOflMA TION) 

34 

Soltle calcite oryslal veins 
(<1 mm. thlc-k), few fossils 

41.S.42.8 ft. 
42 Fine grained, c:alcareous 

dolomite 

42.8-45.1 It. 
Medium grained, dolom!Uc 
limestone 

421.90 
45.1-49.3 fl AS. to 
Slightly we!Uhered, medium 
bedded, light olive gray 
(SY 5/2}, very fine grained, 

46 meclit1m strong. DOLOMITE, 
(ST. LOUIS FORMATION) 
Poral18/vuggy (vugs -1 mm, 
thick)~ some 10 degree t:alcit.e 
veins (<2 mm. thick) 

.. 
DEPTH SCALE: 1 :2 

" 9 
ll = ~ 
< 
~ 

" 

DRILLING CONTRACTOR: LAYNE-WESTEAN 
ORltLEA! 0. MAHURIN 

RECORD OF DRILLHOLE PZ·204·SS Sheet 3 ol e 

COl.l.AR ELEV: 487,0 BORING METHOD: NX Cote & water 
DRILLING DATE: 316/SS • 319/95 
DRILL RIG: CME 75 

J.Jcnt PL.,,,_ p.p~ 

""" C..Cu-vllld ............. 
5,StlGN U-UncUalhQ SM..smcoltl 
B·Bodm'IQ ST-8!11P~ 

.... _ 
F-Foiattm f,lfl'&O:JIII' VAN, Routh 

w > • w~ 
0 <o El.EV ww 

;::!~ ';w!!2 • 6§ ROD 
OEl'TH z o" as~ i , "· ~-(Fl) • • N:-ci':.l? OQC::,CI g g °'o.-f'\I 

OATUM: MSL 
COORDINATES N: 1066426.81 
AZtMUTH: 0 

E: 515533.4S 
INCUNATION; -SO 

F-.F•Olodt 0 is ct.-Ctaylnfil z ~ 0 
CH-Cliool• ffit1 

~ ~ 

I E " e 9 H·Moll!IH;I a; 
Gf'F,Gr.avlll Filled =o ~ 

IS 
NOTES 

~~ lo ~ z 
~ a: WATEALi::\'ELS NTJNUITY T ~ 0 

3 ;; 0 INSmlJMENTATiCN 
~ 

TYPEAAO • ~ " 
QC:,QQ $1.IRFACE ~~~3'':! OiffiCRIPTION 22ifit ! 

• J,l,R 

427.70 
39.JO 

'"' ' 

LOOGEO: M. HIAT 
CHJ;CXEO: W.HERST 
DA TE.: 3/29195 

• 

J,I.R (4) 

J,l,SM,CL (4) 

J,l,SM,CL (5) 

J,1,SM,CL (2) 

J,I.SM,CL 

J,!,SM 

J,1,SM,CL (6) 

J,l,SM 

• J,l,SM,CL 

J,1.SM 

J,I.R(4) 

B,U,R 

3/5895@ 14:05 
End Aun 4 

Golder Associates 



PROJECT: LAIOI-AW/AH•S 
PROJECT NO: 943-2548-
LOCA TTON: BRIDGETON, MO 

48 

50 

'2 

•• 

,. 

.. 

"' 

62 

.. 

"""" 

OESCRlPTION 

48.8-49.3ft. 
Fine grained, dolomitic: 

• 
49.3-64.3~ 49.:lQ 
Fresh, medtum bedded, light 
olive gray (SY 6/1), very line 
grained, medium strong, LIME-
STONE, (ST. LOUIS FORMATION) 
49.3"49.Bft 
Thinly laminated 
49,8·50.9 ft 
Chert zone 

52.8-54.5 ft 
Intricate pattern of calclk! 
wlma 

54.6-55.9 ~ 
Moderately weathered 

56.6·58.1 ft. 
Moderately weathered 

57.S.57.7~ 
crayslone 

51.10 
<MSO 

5B.1·56.51t 5ll!O 
C!aysione 406.50 
se.s-se.s ft SB.SO 
Siltstone, 46 degree cro:ssbed 

60.0..60.4 ft 
Calcareous dolomite 

63.0-64.3 ~ 
Microcrystalllne 

DEPTH SCALE; 1:2 

g 
~ .. 
~ 
~ 

OR!LilNG CONTRACTOR: LAYNE·WESIERN 
CRIW:ft D, MAHURIN 

RECORD OF DRILLHOLE 
BORtNa METHOD: NX Cora & Wlll!f 

PZ-204-SS 
DATUM: MSL 

Sheet 4 cl a 
COUAR ELEV: 4e?.O 

OAILUNG DATE; 3/8195 • 3/9195 COORDINATES N; 1066425.61 E1 515533.49 
INCUNAT!ON: .go CAIU. RIO: CME 75 AZIMUTH; 0 

J.Jci'!I: "'-·"""' H"'I C·Cut\lsd 
~ ... N IJ·Undll!IJlir'>sJ 
S•l31Cldl',g ST-$10jl,ad 
F·f,ala1Ql1 l,l1r11gular 

• > .... 
0 wffi "8 ELEV z ·~ ROO a. 

OEPTk z 8g ~· il •• IF11 " ••• COCA 
1'11'1~N 111..-,, .. ,,_ 

5 "' " 
417.70 
....00 

• '" 

407. 70 
59.30 

P•Pokhltd F .. F•O:oc!II 
K·Sl<eM!dfd Ci.-Qay!l'IM 
SM-8moo1h """"""'' .. ,_ H•Hlllfll 
VR-V. Rous,,i OAF-Gr.r,,11! Flil11d 

DISCONTINU TA 

ilt!m TVPEAND 
~8~ g 
~ s 

SURFAC:1£ 
DESCFltPTION 

J.f,SM (6) 

• J,l,SM (OJ 

J,l,R.CL 

J,l,A,CL 

J,l,R.Cl 

• J,i,R,Cl 

J.P~SM.CL 

• J,l,R,CL 
B,U.R.Cl 

• B,U,SM,CL 

B,l,A,CL 

• J.P~SM.CL (2) 
• J,f,SM,CL 

• J,l.R 
J.I.SM (2) 

• JJ,l,AR .,. 
• J,PLSM.CL 
• J,U,SM,Cl 

J,P~R.CL 

7 t~ 
• J.PL.SM 

L.OOGEO: M. HIRT 
CHECKEO: W. HERST 
DATE: :lr.29/95 

J,J.SM.CL (5) 

~ 
~ ~ 
ffi~ ~ z ~ 
~11 w 0 ,r ~ :li- ... 
~ 

m 

0 

g ~ ll 
!;; 

~ li' ;!; 

.~ QOg ... 
"" . .. 11!2 ¢££ 

z 
0 

!i ... z 
~ 
0 

m 

NOTES 
WA TEA t..evEt.s 

INSTRUMENTATION 

3/6/95 @ 14;40 
End Run 5 

3/6/95@ 15:35 
End Runs 

Golder Associates 



PROJE:CT: t.AIOI.AW/Af·FS 
PAO.Jeer NO: 1)4.3.,2S4S 
LOcAnoN.: BRIDGETON, MO 

AOC PE 

DESCRIPTION 

64.3-79,StL 

402.70 
64.30 

Moderately weathered, thinly 
bedded, pale tQ dark yellowish 
brown (10YR 6/2·10YR 4/2), 
very fine grained, medium 

66 
strong, DOLOMITE, (ST. LOUIS 
FORMATION) 

.. 

70 

74 

76 

" 

.. 

Very porous/wggy 
( <: 1 mm.·5 mm.) 

69.6-70.3 ~ 
Slightly weathered 

DEPTH SCALE: 1 ;2 

38.7.tO 
79.90 

" 0 
~ 

Q 
< 
~ 

~ 
"' 

ORIWNG CONfflACTOA: LAYNE"WESTeRN 
OAlll.ER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS Sheet 5 of 6 

COUAA El.EV: 467.0 BORING METHOD: NX Core & water 
CAILUNG DA 7E: 3/tlt95 • 3J9/a5 
DRILL RIG: CME 75 

J,Jonl PL·PIMM P.Polshod 
F·Fllil C.Cuwd ... __, ....... U·Uno:!Wttlg $1,\,S/n()Olh ........ ST-819PP9d """""' F·FGlaDOn 1-lir&gl.J# Vff.V. RQogi 

,,_.,..,,,,, 
01.-Clayltl!'i 

""""""" H-H11Nd 

DATUM: \tSL 
COOfiDINAiES N: 1066426.61 
AZIMUTH: 0 

" ~ ~ ffi~ " z w 
Gf\F•B-avel Fhd a:i w 0 

"' ;; 

0 
< I g 
a 

" ~ 

E! 515633..49 
INCLINATION: ·90 

z 

" :, 
z NOTE! 

OfSCONT!NUJTY DAT A ' we 
~- ~ ~ ii! WATER LEVELS 

"' 0 
~ • ~ INSTAUMENTAilON 

"-"" 
DEPTH 

(FT) 

397.70 
... 30 

387.70 
7Et30 

6 WW \lj8 z 8§ aoo z u• 
~ ~lli " " ~·D cooc ........... .......... <II_ 

e '.t° 

9 !111"'1, 

LOOGEO: M. HIRT 
CHECKED: W. HERST 
DA TE: J/29195 

•w ··~ ~8~ g 
• • " . 

TYPE AND 
SURl'-ACE 

DESCRIPTION 

J,1,SM,CL (2l 

J,U,A 
J,J,SM,CL 

J,l,R 

D co& •• ••• ·-... NO 

"" if~ i! 

0 

Hi 
~ 

3/8195@ 16:20 
End Aun 7 

J/8/95 @ 16;55 
End Aun 6 

Golder Associates 



PROJECT: 1.A!OtAWIRl·FS 
PROJECT NO: 9..tl-284';1 
LOCATION: BRIDGETON, MO 

E 

OESCAIPTION 

BO 79.9-90,3 IL 

•• 

.. 

.. 

.. 

00 

92 

94 

' .. 

Fresh, medium bedded, pate 
yellowish: brown (10YR 612), 
coarse grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Soma calcite crystals, 
styloUte~ 

as.1-ae.6~ 
Mlcrocrystalline 

End of Record of Orillhole 
at90.3 ~ 

DEPTH SCALE: Ii! 

"' 9 
II 
r .. 
a! 
" 

CRIUJNG CONiRACTOR: LAYNE·WESTERN 
DRILLER; 0. MAHURIN 

RECORD OF DRILLHOLE PZ-204-SS 
BORING M!:TiiOO: NX Core & water DA'fUM: MSL 

~ 8 of 6 

COlLAR El.EV: 487.0 
ORIWNG OATE;; 3/8195 • .:wt95 
DAJLL RIG: CME: 75 

COORDINATES N: 1065426.61 
AZIMUTH: 0 

E: t515533.49 
INCUNATION: -00 

JOM PL·Pli11'1W' P.Ftllsh«i r:.F. Oiodv ~, ... C-CUMd ............ c:c.a.y.,. 
S-Shtar U.\h't:dulalln(j SM·Smoolh CH~• 
B•EeddnO ST-

.. _ ......... 
F·fc:ibllon 1-lll'tVL,llar VR-V.fbJgl GRF.Qravlil Rlocl 

> m. OiSCONTINUITY D TA 
d 

.. §8 ELEV ww z ~· 'i~si 8§ AOO ·~ TYPE ANO 
0£PTH !i u, 58~ g SURFACE ~w 

<FTJ • "' ~~. 01:SCRIPTION QC:,QQ •• ,,,.awN N<l'm•- " • 

9 90~ • J:C~t~c<rl 

382.70 
84.,0 

,o 

31$.10 
00.30 

"' ' 

LOGGEO; M, HIRr 
CHECKED: W. HERST 
DATE: 3129/95 

J.1,SM,CL 

J,l,R 

J,PL.SM 

J,l,SM(2) 

J,f,SM 

J,l,SM 

• J,l,SM.CL (2) 

J,l,R,CL (2) 

J,PL.SM 

" z 
~ i= " 0 

ffii;j ~ i;j g I ~ •o w 0 ~ z NOTES j~ .. .; ~ l!i 
ti ~ WATER i.EVeLS 0 .. ll, 0 INSTRUMENTATION 

s " 
<:,QQg ............ ,-... ... ~ ... -

~2~ii 

3/8/95 @ 17'20 
End Run 9 

Golder Associates 
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I I 
~ 

~a . ....... 
' 

, 
~~ 

:f-- ... - ... ... -
~15 ... -... -· ... - . .. 

> - rx.· 
:'x - I>< ... - ... ... -... ... -... ... ... -· ... ... -'-30 
... ... -
... ... . .. -

:;: 

I 
._45 

;;; 
""' ;-c, I;;< 

ffl ... .. 
) ::: - ... 

- ... -· ... - ... 
-... - ... -· ... - ... 
-·· . . -... .. -. ... ... - . .. 
-1-75 

... .. 
:; - !'-<· 

i :'.'i =t ... -· ... - .. 
, .. -:· 
... - .. ... 

1-90 :::~ :: 

-105 

"'.O 

Not to Scale 

- . 4-

Well No. PZ-204-SS 

Boring No X Ref· PZ 20 ss 
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066427 It. Elevation Ground Level 467.0 ft. NGVD 
Easting: 515533 ft, Top of PVC Casing 469.63 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 90.3 ft. Task Date Time Date TI me 
Borehole Diameter 10 1/4 In. (0,0-14.0 lt,) 57/8 in. (14.0-90.311.) Drilling -- -- --
Casing Stickup Height 2.60 tt . CME75 -- -- -- --

3flllilS 15:50 3111195 7:46 

Driller -- -- -- --Layne-Western Schramm Rotary 3/10/95 12:15 a/10/95 14:16 

St. Louis, MO -- -- -- --
--

Geophys.Logging: -- -- --
-- -- -- --Rig CME 75, Schramm Portadrill T660H Casing: 3/10/95 14:15 3/10/95 14;;!5 

Blt(s) 6 1/4 In. ID Hollow Stem Auger Bit, -- -- -- --
NX Core, 5 7/8 in. Button Bit for Reaming --.- -- -- --

Dr!lling Fluid Auger-None, NX Core Water, -- -- -- --
Air Rotary -- -- - --Filter Placement: 3/10(96 14!36 3/10/9.S tS:05 

Protective Casing 8x8 In. Square Steel, bys ft. long Cementing: -- -- --
--

Development -- -- --
Bentonfte Grout -- -- -- --

Well Design & Specifications Bentonlte Seal ~ lS:05 3/10/95 15:15 -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.60 - 10.95 C1 469.63 - 456.08 ---10.95 - 89.35 S1 456.0B - 3n.sa --- ---89.35 - 89.68 C2 377.68 . 377.35 

- ---- ---
Stabilization Test Data: - ---- ---- ---- ---

Time pH Spec. Cond . Temp (0 C) 
Casing: C1 2 in. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 In. dia. threaded PVC end cap 

(4 In. long or 0.33 ft.) 
Screen: S1 2 In. dla. Schedule 80 PVC, 0.010 in. 

machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 8.5-90.3 tt . Recovery Data: 

Filter Pack: ,oo 
90 I ' 
ao I 

I Grout Seal: 

! 
?<) 

I 60 
I 00 
I 40 

Bentonlte Seal: Medium Bentonite Chips, H 
30 I 

I 20 
3.0-8.5 ft. 10 I 

I 
Concrete: 0.0-3.0 tt. 0 

0 20 "' 50 ao mo 

TIME (Minutes) 
Comments: 

Supervised by B. Tilton S!te LAIDLAW/OU2 AI-FSIMO 
Job Number 943-2848 F He Na me PZ204SS 

i 





J_~ 

PROJECT: VJOLAWIRI-FS 
PROJECT NO: S43-2B48 
LOCATION: BRIOGETON, MO 

DESCRIPTION 

• 

'" ao o.o-ao.o fl 

L. 82 

See Soil Borehole Log and 
Record of Dri!lhole for 
PZ.204-SS 
B0.0.90.0 ft 
Fresh, medium to thickly 
bedded, light olive gray 
(SY 6/1), finely crystalline, 
strot1g, LIMESTONE, 
(ST. LOUIS FORMATION) 
Stylolitic 

82.5-83.1 ft 
Thinly laminated, fossiliferous 
82.3-85.8~ 

L. 84 

b ,. 

... " 

Small vugs (1/4 In.) filled 
with gtauconlte 

@B5.4fl 
Grades to microcrystarrfne 
Limestone 

L-
50 End of Record of Drillhole 

atoo.oa 

'" "' 

- .. 
DEPTH SCALE: t:2 

376.70 l"'.x 
9(100 

ORIWNG CONmACTOR: LAYNE:,WESTERN 
CAILLER: D. MAHURIN 

RECORD OF DRILLHOLE PZ-204A-SS 
SORING METHOD: NX Cont & wataf DATUM: MSL 
OAIWNG DATE: IJ/2f/95 
OAIU. .RIG: SCHRAMM 

'"""' """"" F·Fai.it C.CU'lltd 
S·Shear U·Ul'ldl.ilatrlg ··- ST.stel:llled 

'""""" l·ln'•Qlbr 

~ Ii!. 
~ • a~ ELEV ~~ -- ROO 

DEPTH z 8g ~ffi a 
{f1) • • COQ,:, ~~. 

,o,o,rN "''"'"'*"'"" 300.71'1 
aooo 

II 
' .. ~ 

3n.10 
aa.so 

P·Palth«i ·-SM·&noolh a.-., 

F .. F~ 
CL-Cbflntd 
CH-ailorlla 
H•Ht1111td 

COORClNATES N: 10BS42S,S2 
AZIMUTH: 0 

VR-V, Rotq, GRF-Gr.wlli Flltd 

CISCO U!TYOATA 

iwm 
c as~~ TYPE ANO 

~ 

SURFACE 

• DESCRIPTION 
• 

J.Pl.R.CL 

J.PL.R.CL 

• J,C,R,CL {3} 

• J,C,VA·CL 
J.PI.R.CL 

J,C,SM,CL 

• J.ST.A.CL 

J.C.R.CL 

J.C.R.CL (2) 

J,P,R 

Core loss 

Sheet 1 cl l 

COLI.AA ELEV: 468. 7 
e: 515556.26 

INCLINATION: ·SO 

NOTl!S 
WATER LEVE1.S 

INSTFIUMENTATION 

0.0-14.0 It. 
Borehole •dvanced with 
6 1/4 in. ID hollow Slam 
augers 
14.D-80.0 ft 
Borehole advanced with 
5 7/8 in. dla air rotafy 
bl! 
6/21/95@ 13:00 
Began coring 

6/21/95 @ 15:45 
Ended coring 

LOGGED: R, acorn 
CHECKEO: B.nLTON 
DATE: 7112/95 

Golder Associates 
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45 
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Well No. PZ-204A-SS 

Boring No. X-Ref: PZ-204A-SS 

PIEZOMETEA CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1066430 ft. 
Easting: 515556 ft. 

Drilling Summary: 

Total Depth 90.0 ft. 
Borehole Diameter 1CI 1{4 ln. (0.0-14,Q fl.) 5 7/8 !n. (T4.0-l10.0 IL) 

Casing Stickup Height 1.50 ft. 
Driller Layne-Western 

SI. Louis, MO 

Rig CME 75, Schramm Portadrill T660H 
Btt(s) 6 1 /4 in. ID Hollow Stem Auger Bit, 

NX Core, 5 7/8 in. Button Bit for Reaming 
Drilling Fluid Auger-None, NX Core Water, 

Air Rotary 
Protective Casing 8x8 In. Square Steel, by 5 ft. long 

Well Design & Specifications 

Basis: Geologic Log ~ Geophysical Log 

Casing string(s): C - Casing s ~ Screen 

Depth 
+ 1.50 
79.50 -
89.10 -

79.50 
89.10 
89.43 

J String(s) 
C1 
S1 
02 

Elevation 
488.16 - 387.16 

387.16 ..., 377.56 --- ---3n.sa - 377.23 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rlngs 

C2 2 in. dia. threaded PVC end cap 
(4 In. long or 0.33 ft.) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand. 76.8-90.0 ft. 

Filter Pack: Less than 50 mesh Silica Sand, 

74.5-76.8 ft. 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

3.0-60.0 ft. 

Bentonite Seal: Extra high yield Wyo-Ben (100%) 

Slurry. 60.0-74.5 ft. 

Concrete: 0.0-3.0 ft. .c.c.;:.....::.:.c..;.c._ __________ _ 

Comments: 

Elevation Ground Level 466. 7 ft. NGVD 
Top of PVC Casing 468.16 ft. NGVD 

Construction Time log: 
Start Finish 

Task Date nme Date TI me 
Drilling 
CME75 
Schramm Rotary 6/21/95 8:00 6/21/95 14:00 

Geophys.Logging: 
Casing: 6122195 7::JO ""2/,S 7:36 

Filter Placement: 5122/95 ~ .. - 7:45 

Cementing: 
Development 
Bentonite Grout """"'' 8!00 ""2195 9:00 
Bentonite Seal eiwiis ~ 6122195 8:00 

Well Development 

Stabilization Test Data: 

Time pH Spec. Cond. Temp ('0) 

Recovery Data: 

,00 

90 
BO 

"" 
70 

! 
eo 
,o 
•o 

K 30 
20 
,o 

0 
0 20 •o 00 ao ,00 

TIME (Minutes) 

Not to Scale supetvised by ___ -'-'a-'c .. ""TI""dt=-on~-----
Job Number 943-2648 

Site LAIDLAW/OU2 Rl-FS/MO 
File Name PZ204ASS 





"'""""" LA!OLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE 

6.25 inch I.D, Hollow SteM Auser 

LAIDLAW/CUC RI-FS/MO 
~EST LAK~ LANDFILL 

OPERABLE UNtT 2 

SPLIT SPOON: 2..0 inch Q.D./1.S inch t.D. <SPl 

SHELBY TUBE, 3.0 tnch 0.0.12 13/16 inc:h l.D. <SH> 

WAlER LEVEi. 

NORTHING, !067463.60 
DATUM EASTING: 515463.:l4 Et.EVAl'ION 459.3 --OfflU. R1G CME 75 - TRUCK MOUNT 

ANGLE -90' BfARING 

~- 3 
~ 

'­
'-
::::-- 4 .... 
~ 

'-
::::-- 5 
..... ,.... 
~ 

I::- 6 
'­
'­
L... 

::::-- 7 
..... .... 
~ 

::::-- 8 
'­
'­..... 
::::-- 9 
~ 

~ 

'-
::::-- 10 
L.. 
I­
L.. 

::::-- 11 
L.. .... 
I-
I::- 12 
~ 

'­
'-
-13 

4 
7 
7 
10 

l 
2 
2 
4 

2 
2 
2 
3 

I 
4 
4 
3 

6 
5 
6 
4 

2 
2 
3 
3 

2 
9 
3 
2 

6 
8 
8 
7 

,.,·~ .,.. 
m,~~ 

0,5' 
w 
i:!5Zl 

tS' 
ao· 
?5Zl 

o.o· 
e.o· 
{()Zl 

-

IIN 
-

(0.0-2.2 F't.) St1f'F, do.rk greenish gra.y 
(5GY 4/J) to olive gray CS'f 6/1), SILTY 
CLAY, tra.c:e Fine- So.nd, SR, cfc.rtp, (CL>. 
<FILL) 

(2.2-6.0 F't.) Sof't, block <Nl>. CLAYEY 
SILT, trD.ce fine Snnd, \JR, M01st to wet, 
CCL-ML>, Cf'Ill) 

(6,0-12.0 ft.) Mixed wet WllSte o.nd clo.yey 
silt 

CB.0-10.0 f'1:.) Mtxeci wet wa.ste c.nd clc.yey 

"" 

Cli?,0-14,0 ft.) No Recovery 

CJ4,0-l5.0 f't.) No Recovery 

--SP -
0 -= ----

c4S7.t> a.a 1--- -: 
SP --® --------SP --
0 ----(453,3) 6.0 ----SP --
0 ----

-= --SP --® --------
SP -
© -----

{447.3) 12,0 ----
SP --0 ----

" 

SP -:: -
® --

LOG 
80RIHGNO, 

PZ-205-AS 
SH£El' 

1 ' OF 4 

lllllWNG 

STARl' 
TIME 

11,00 

DA1E DA1E 
3/25195 3125195 

Soll beCOME'S wet 
@ 4.D ft, 

F'rOM te,D-29.0 f't, 
no so.Mptes 
recovered, but 
driiling indiCll ted 
Mixed wo.ste o.nd 
stlty clny layers 



IIIJi/111 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE 
Sin: NIJI£ Niil UlCATION DRIUlfC MElllOO: 

6.25 inch l.D, Hollow Sten Auger 

--LAIDLAW'/OU2 RI~fS/MO 
SPLIT SPOON, 2.0 inch O.D./t.5 <nch I.D. CSP) 

VEST LAKE LANDfl~L SHELBY TUBEt 3.0 inch 0.0./2 13/16 inch l.D, CSH) 
OPERABLE UNIT 2 WATER LIMl. 

llllE 

DATE 
NORTHING• 1067463.60 

CASINC DEP1l! DA.iUM EASTING, 515463.34 El.£VA110N 459.3 

OOlLL RIG CME 75 - TRUCK MOUNT SURl'M:E CONIJmONS 
NIGI.E -90" BE.IRING 

SAMPl.E H.IMMER 

!1 i! I I I SMIPLEIIIJIIIER ~ -,.,,.. - I I~ I 
'-- C15,0-16.0 Ft.> No Rec;ovla'ry SP -I... -i- ® -I... --= t::-16 ... ~ I-

5 0.0' (16,0-18,0 ftJ No Recovery -
I- 5 ;:w -I... -- 5 ""' SP -
=-17 4 

@ -= -- --.:..1a -C - -- 5 a.o· c1a.o-20.o f't.) No Re-covel"y -- 2 [W --- J COZ) SP --
=-19 5 

@ --- -- -- -
=-20 - - -

I o.c· C20.0-22,0 ft.) No Recovery -'- 2 '.2]7 -'- -- 3 """ SP -
=- 21 3 >- @ -

"' -... w -- > -CJ -- u 
t::-22 w '- - -3 ... "' (22.0-24.0 Ft,) No Recovery -'- 2 ED" CJ -- 1 ""' z SP -'- -:::- 23 4 

@ --
I- -'- -
'- -t::-24 '- I- -3 a.a· <24.0-26 .. 0 ft.) No Recovery -'- 3 21f -I- 23 (01:l SP -i- -..._25 50/1 .. 

@ --t= -I- -'- -t::-26 
,_ ,___ -8 0.0' <26,0-28.0 Ft.) No Recovery -I- 6 air -i- -,_ 8 "'" SP -

:::,- 27 JO 
@ --

~ -... -
~ (431.3) 28.0 --28 -1 0.0' {c::ti.O~JO.O ft.) LOOSii', dark green.sh gro.y -2 IT- CSGY 4/1), SANDY SIL r. NR, wet, CML) -....: -'- 4 "'' SP -t::-29 5 @ --,_ -,_ -- -

LOG 
IIORIHCNO. 
PZ-205-AS 

SliEEf 

2 OF 4 

DRIU.IHG 

STAR!' FINISH 
TII£ nM£ 
!6•35 11,00 

DATE DATE 

3/25/95 3/25195 

REMARKS 

~ 
0 
(..) 

0 z 
::I 
1i:: 
0 

c 
.;; 
E 

"' 

"' ~ 
"' "' ' r. 
~ 

"' 

0 z 
co 
0 ...,. 

~ 

"' ·~ 
:i 

~ 
0 
;,: 
:x: 
c:.., 

"' < 

"' 0 
N 
N .. 
!.W 
::::; 
~ 
Lu ....., 
c;;; 



"'"""'" SOIL BOREHOLE LOG 
LAIDLAW WASTE SYSTEMS INC, 

S!1'E IWdE NII) LllCAllOH DRIWIC IIETltOD; BORING NO. 

6.as inch LD, Hollow SteM Auger PZ-205-AS 

SHm 

SAMl'l..flQMElllOO, 3 OF 4 

LAIDLA\,//0U2 R!-FS/HO 
SPLtT SPOQN1 2.0 1nc:h O.D.tl.5 1nch LD, CSP> -VCST LAKE LAND~ILL SHELBY TUBE1 3.0 Inch O.D./2 13/16 Inch I.D. <SH) sr- FIHJSH 

OPERABLE: UNIT 2 WATER 1.£\'a. TIME TIME 

TIME 16•35 lltOO 

DATE OOE D,\lE 
NORTHING• 1067463.60 

CASIIIG OEPtH 3/25/95 J/25/95 
DATIJM EASTING• 515463.34 EI.E1/A110H 459.3 

DRU RIG CME 75 - TRUCK MOUNT SURFICE COlill1110HS 
ANGU: -90' -SN.IPL£ HAMMER 

' 
~ I I I &IMPI.EHUlll!ER ~ - I REIIAAKS 

!i!i I llESCRll'IION OF MATERW. 

- <30.0-31.0 f'tJ No so.Mptes collected - 5121/95, 10.0 in. - -- - [D steel cas<ng 
- (428,J) 31.0 - 1nsto.tleci through 
c-31 -6 ,,·~ (Jl.0-36i!5'" ft.) StlFF', MeeiiUM dark Qr"O.y - 10,25 in, ID o.ugers 

'- 5 

.~~ 
(N4l, SILTY CLAY, with th;n F'"<ne sq.r;d - to 29.0 Ft. - 5 layers ct• thlck), MOist, NR, CCL), SP - Casmg sea.led in 

'- - borehole with neo. "t 
1::- 32 8 (ALLUVIUM) 

@ -,_ 
: cenent grout to 

L. 

ii 
surtace. 

L. -L. -'--33 i-C '-- -I:: 9 -
3 -L. ~ -'- 5 SP -

t::- 34 12 ® -
'- -'- -,_ -

~ 
~ 

'= 
:, 

~ 
c r;:: 
i;; "' C! 
~ u 

.,; 

'- -
t::- 35 I... L '- -7 1.0· -L. 7 ao· • -L. -'- 9 csi»:; SP -1::-36 9 ,_ 

@ -!'.';: -L. (422.8) 36.5 -L. .... C36.S-39.0 ft.) Dense, oHve gro.y -L. ... 
; l-J.. C5Y 4/1), SIL TY Fine SAND, wet. NR, CSM), -

t::- 37 '-- -7 .!J.'...: :: CALLUVtUM) -'- 14 2.!l' ••• ; ~ -..... 
21 ks~::: : : : SP -•- -= t::-38 17 ... :L @ .... -,_ .... -

~ 
~ 

£5 ' "' 
c 
L<J 
t!) 

~ t!) 

g 

'- .... -'- .... 
(4;?0.3) 39.0 -

t::- 39 
.... -4 1£. ,', (39.0-4•t2 ft.) r'irM, Olive gra'I -..... 3 2Ji' <SY 4/1), SILT'f CLAY, no,st to wet, NR. -•- 3 C7DZl <CL) SP -~ -[=-40 4 

@ --,_ L fron 40,2-40.4 ft., wet, f.ne, so.ndy c:lo.y -L.. !<lyer -'- -
[=- 41 L.. I-- -3 12.'.. -.... 4 2.fl' -•- 4 (ll'!i'4) SP -..... -
[=-42 5 fron 41.8-42,0 ft, wet, Fine, sc.ndy cloy 

@ -layer" -,_ -'- ~ -'- -
[=-43 L ,__ -2 .u: -'- 7 i;.ll' -L. 

11 &,z1 SP -L. -
:::- 44 18 (415.1) 44.2 @ -

(44.2-49.0 Ft.) CoMpact, olive gro.y -,... 
tlm -•- ... (SY 4/D, F'ine SAND. tro.ce Silt. wet, NR, -,_ :1:·· {SM), (ALLUVIUM) -

" v 
a, 

"' "' • .. 
~ ..., 
v " "' N 

N 
a, 

cl ..:.: 
::i; 

z «: z 
a:, "-
0 E ..., 



Jllflllllfilf 
l.AtDLAW WASTE BYBTSMS tNC, 

SOIL 
sm: NAME IKI UlCA1lOH DRIU.IIG IIElHOO: 

6.25 inch 

--l.A!Dl.AIIIOU2 Rl-FS/MO 
SPl.[T SPOON, 2.0 

~EST LAKE LANDFILL SHELBY TUBE, 3.0 
OPERABl.E UNlT 2 WA'IER LEIIE1. 

TIME 
DATE 

NORTH[NGi 106746.3.60 --DAllJM EASTINGi 515463,34 ELEVATION 459.3 

DRILL RIG CME 75 - TRUCK MOUNT SU!ll'AC£ CONlllllOHS 
AHGlE -90' -SM.IP(.£ -ER 

B i! I i i --HID 

I llE!lCRIP'!10N OF l&lilER1AL 

I.., 6 .l..&:. : : : • (44.2-49.0 ft.) CoMpo.ct, olive grey 
'-- B 2,0' • • • • C5Y 4/D, tine SAND, trQce s1lt, wet, NR. .... ..... 12 (807..I :!:: (SM), CALLUVlUM) 

t::::- 46 16 .... .... .... 
I.., .... 
I.., ; : : :-..... 
::::- 47 ::::~ 

3 IJ' .... 
t: 5 aa• : : ; : . 50/4 ~:i:s:o : : 

::::- 48 : : : : !-
..... .... 
t:: 

.... .... .... 
t:- 49 End of' Soil Borehole Log o.t <19.0 rt. .... .... ,_ 
1-50 
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::::- 51 
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::::- 52 
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::::-54 ,_ 
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::::-55 ,_ 
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::::- 56 .... ,_ 
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t:-57 ... .... ,_ 

58 --l-
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BOREHOLE LOG 
BORIIIGNO, 

l.D, Hollow Sten A1.1ger PZ-205-AS 

SliW' 
4 QI" 4 

inch O.D.11.5 ;nch 1.D. CSP) DRIWNG 
inch O.D./2 13/16 inch [.O. (SH) START -,.... l1ME 

I613S 11,00 

DATE DATE 
3/25/95 3/25195 

i 
I -

--
SP --
@ --

:: -......._ ----SP -
@) ---- Top at weo.thered (410.3) 49.0 -- bedrock encounte~ed - @ 48.5 Ft, --------------------------------------------

: -------
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" •• 
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v
9
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' 
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'" 

". :~: ''' .:-

J : 
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-so 
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ORO 

Not to Scale 

- - -
Well No. PZ-205-AS 

Boring No X Ref· PZ 205 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067464 ft, Elevation Ground Level 459.3 ft, NGVD 
Easting: 615463 ft. Top of PVC Casing 460.99 ft, NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 49.0ft Task Date Time Date nme --
Borehole Diameter t4 !/4 In, {0.0-29,0 It.) 8 t/4 In. (29,0-49.0 ti.) Drilling -- -- -- --Casing Stickup Height 1,66ft. CME75 312Sl9G t5:3S 3125195 11:00 -- -- --
Driller Layne-Western CME75 4/21/95 t4:to 4/21!95 15:30 -- -- -- --St. Louis, MO CME75 S/t./S5 13:30 S/5195 15:30 -- -- --Geophys,Logging: -- -- -- --
Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --
Bit(s) 61/4 in. and 10 1/4 in. ID Hollow Stem 2" PVC SJS/95 1e:oo S/5/05 15:.05 -- -- -- --Auger Bits 10• Steel 4/21/95 15:29 4121/95 16::30 -- -- --
Drilling Fluid Auger-None -- -- -- --Filter Placement: 5/5195 18:0S 6/S/95 ,~ ... -- -- --Protective Casing 8x8 In. Square Steel, by 5 ft. long Cementing: -- -- -- --Development -- -- -- --

Bentonlte Grout S/5195 17:00 515195 17:30 

Well Design & Specifications Bentonite Seal ~ "mis ~ 17:00 -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth StrinQ(s) I Elevation 

+ 1.66 - 38.55 c, 400.99 - 420.78 

38.55 - 48.35 s, 420.78 - 410.98 --- ---
48.35 - 48.68 C2 410.98 - 410.65 

+ 0.70 - 29.00 C3 460.00 - 430.33 --- --- Stabilization Test Data: - ---- ---. ----- --- --- Time pH Spec. Cond. Temp (°C) 
Casing: c, 2 In. dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2 In. dla. threaded PVC end cap 

(4 In. Jong or 0.33 ft.) (C3-see comments) 
Screen: s, 2 In. dla. Schedule BO PVC, 0.010 In. 

machine cut slot, flush threaded with 
0-rmgs 

Sand Pack: 16-35 mesh Silica Sand, 36.0-49.0 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 

34.5-36.0 ft. 
•o 
BO 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, I 
70 
00 

3.0-24.0 ft., Neat cement, 3.0-29.0 ft. 00 

= 40 

Bentonlte Seal: Extra high yield Wyo-Ben (100%) ff 30 

Slurry, 24.0-34.5 ft. 
20 
10 

Concrete: 0.0-3.0 ft. 
0 

0 20 <0 eo eo 100 

TIME (Minutes) 

Comments: Surface Casing C3: 10 in. 10 / 10 7/8 in. OD Steel Casing 

Supervised by 8. Tiiton Site LAIDLAW/OU2 R!-FSIMO 
Job Number 943-2848 File Name P2205AS 

i 





'PROJECT; tAIOi.AWJAl·FS 
PROJECT NO: 943,2845 
LOCATION: SRIOGETON, MO 

AOO< E 

CSSCRtPTION 

48 0.049.0 ft. 

50 

See Soll Borehol& Log 
P2·205-AS 
49.0.54.0 ft. 
No samples co/!ecled 

54 54.0-67.S ft. 

58 

Fresh, medb.tm to thinty 
bedded, pale yellowish brown 
{10VR 6/2), very fine grained. 
weak, ARGILLA.CEOIJS 
LIMESTONE. {ST. LOUIS 
FORMATION) 

62.3-69.5 ~ 
Grain size is medium grained 

05?TH SCALE: 1:2 

"' 0 
~ 

Q 
I 
~ 
< 
~ 

"' 

DFUlttNG CONTAACTOA: LAYNE-WESTERN 
DAILL..E.A: 0. MAHURIN 

RECORD OF DRILLHOLE PZ-205-SS 
BORING METHOD: NX Core & water 
DRILLING DATE: 5,'17/95 • 5/19195 
ORllL RIG: CME 75 

JO°"' "'-"""" ·-'"' .... ee.,,,od -...... u.u-
.._ ·~- ST,SlaPPlld """""" 

F•F.cmdl-
Cl..O.,""" 
CH.cNc,nfo 
H-H•IWCI 

DATUM: MSL 
COOAO!NATES N: 1061483.M 
AZIMUTH: O 

F·Flmlfian 1./trlQl.llar Vfl.V. RotJftl Ol'IF-Otavlll i:--iec 

~ 
0 We 

ELEV d 
it!~ 

~g z ROO tl • z 81,l OEPTH " iffi 

""' 
~ ~ 

OCIDO ••o 
ll(IIO'<l'N N .. 1',l"I-

2 99~ 

SCONTINUI TA 

TYPEAfiO i~ia 
~8~ g SUl'U=ACii. 

Oli$CRIPllON 
~ i 

O J,PL.SM,Fe 

J,PL.SM 

O J,ST,SM 

• J,C,SM,Fe 

S,PL.SM 

J,PL.SM (2) 

• J,PL.SM 

Sheet 1 Cl' 4 

COLLAR ELEV: 459.5 
E: !5-15477.Til 

INCUNATION: ·90 

NOlsS 
WATER LEVELS 

INSTRUMENTATION 

0.0-49.0 ll 
BoreJiole advanced with 
10.25 in, ID hollow l!rtem 
augers 
49.0-54.0 ft 
Borehole advanced with 
9 7/B in. bit using mud 
rotary then 6 in. steel 
caslng grouled into 
annulas with neat cement ~ 
Bedrock encountered j 
@48.Sft 

5/18/95@ a:1s 
Began cQring 

5/18/95 @8:40 
End of Aun 1 

LOGGED: 0. ALLOWAY 
CHECKEO. a TILTON 
CATE: 8/20195 

Golder Associates 



PROJECT: LA!OlAW/RI-FS 
Pl!!OJECT NO: 94:J.2848 
LOCATION: SRIOGETON, MO 

ROCKlYf' 

DESCRIPTION 

54 54.0-67.5 ~ 
Fresh, medium to thlnty­
bedded, pale yetlowish brown 
(10VR 612), very tine grained, 
weak, ARGIUACEOUS 
LIMESTONE, (ST, LOUIS 
FORMATION) 
65.0.75.9 IL 
Scattered chert nodules 

66 65.8-66.0 IL 
Claystone layer 

67.5-99.5ft. 
Fresh, medium to thinty 

68 bedded, pa/a yellowf.sh brown 
(10VR $12), very line gralned, 
weal<, LIMESTONE. (ST. LOUIS 
FORMATION) 
Stylolitic 

69.B-75,9 ft 
10 Very fine to microcrystalllne 

zones: of thinly laminaled 
!a.yars of clay within !he 
limestone, color is medium 
light gray {NB) 

72 

74 

BO 

76Ji-n.4 ~ 
Arglllaceous layer 

78.7·80.0 ft 
Argillaceous zone, unfilled 
vugs (1·3 mm. in diameter} 

DEPTH SCALE: T:2 

" g 
0 

" a. 
~ a: 

"' 

OR!LI.ING CONTRACTOR: lAYNE-WESTeAN 
ORILI.ER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-205-SS 
SORING METHOD: NX Core & water DATUM MSL 
OA!WNG DATE: 5/17195 • 51191'55 COOAOtNAiES N 
OR!LLRIG: CME75 

J.- PL•...,.. 
F·FIII.Al C<:=od ,_M ll·Undwlng 
ll·B~!lt.t.c'lg $T-&iJPpKI 
F·Foia!icn J.lrr•Q<A• 

> m~ 
0 • iii~ "'" z ~~ 
z 88 ROO 

"• DEPTH " • • ~-{Fl) • N:-ID':i~ 0000 
IOIDY(IJ 

4 '?f 

AZIMUTli: 0 

f'.I'- F•ll.o»o. ·- CI.-Clay k'ifl ··- CH.,,,.,,. ... ...,., H·Heahld 
1/R.V. Rcug, GRft.Gtavvl !=He! 

DISC u O TA 

!~! Q 

au< "' 
0 g 
" 

TYPE AND 
SURFACE 

CESCAIPTICN 

J.PLR 

B,PLSM (2) 

J,PL,SM,fe 

J,PLA.Fe 
J,PL.A 

J.PL.A [2) 
J,l,A 

J.Pl,R 
J,l,R 

J,I.A (3) 

J,PLA 

J,PL.R,Fe 

• J,PLA 

J,Pl,R 

J,<.R 

J,PL.R 

• J.PLR (2J 

0 
;; 
"'x 'l'1s 
~~ 
• y 

lg c: (! £ ~-' u. 
0 •• " -~ = 

Sheet 2 " • 
COLLAR EtEV: 459,S 

10$7483.54 E: 515471.78 

~ 

i:i x z w 
!j! a 

;; ;;; 

Ii 

INCUNATION: .,o 

a 
i§ I ~ 

~ 

1li z 
5 " .. ;; 

g! ... ~g 
""" .. ~It ... ... 

z 
Q 

i 
ii: 
0 

~ 

NOTES 
WA TEA I.EVE.LS 

!NSTRUMeNTAilCN 

5/18/95@ 10:40 
End of Aun 2 

5/18195 @11:45 
End of Auna 
Ended drilling for the 

1 
~ 

Began dnlllng 

day due to !lad weather. l 
5/19/!)5 (!j? 7:40 

~ 

lCGGS;O; 0. AU.OWAY 
CHECKED: S. TILTON 
OAT!:: 6J20/95 

Golder Associates 



PROJECT: LAIDLAWIAl·FS 
PROJECT NO: 943-2B46 
1..0CATION: BRIDGETON, MO 

AOCKTV 

DESCRIPTION 

60 67.5-99.5 fL 
Fresh, medium to thinty 
bedded, pale yellowish brown 
(10YR 612}. very fine grained. 
weak. LIMESTONE, (ST. LOUIS 
FORMATION) 
StylollUc 

81.8-86-4 It 
82 Argilfaeeoul!! zone, unfilled 

vug5, (1~3 mm. In diameter) 

B6 

.. 

90 

.. 

94 

96 

64.5,.86.4 ft. 
Color grade$ to light olive 
gray (SGYB/1) 

88.6-93.8 ~ 
Argillaceous, vuggy, ~loris 
light oUve gray (5GY 6/1) 

94.5-97.5 ft. 
Atgillaceou5. color is light 
olive gray (5GY 6/1) 

OEFTH SCAI.£: 1 :2 

"' g 
~ 
i 
"' 

DRILLING CONTFIACTCA: LAVNE·WESTEAN 
CAILLER: O. MAHURIN 

RECORD OF DRILLHOLE PZ-205-SS Sheet 3 of 4 

COL.LAA ELEV: 459,5 BORING METHOD: NX Com & wnter 
OAIWNG DATE; 5/17195 • 5/19195 
DRILL RIG: CME 7S 

J-Jcwrt Pl·Planar ,.,.,.,,.. 
F•Faut C·Q..vved lt.sli<tMiofd ...,,,. U·Uni:U\ung SM,Smooth 
B·Bl!dding ST·Sltpptd """"'"' F-Fci:IIIQt'I HrroQUlllt VR·V.flol.l,,;n 

F..-F40loclo 
CL.Qzryinril 

"""""""' H·Hflffd 

DATUM: MSL 
COOFIOINATES >v: 1067483.54-
AZrMUTH· O 

0 z x c 
~ i5 0 x 
2 w ~ ~~ 

QRF~F~d w " ~ c ;,; 
I 

E: 515477.78 
INCUNATION: ·90 

g 

;! 
i!i NO'IES 

~~ ~ ~ • • CISCO UITYQATA ;;; "' WATEA LEVELS 
c w~ ~ .. ;,; INSTRUMENTATION El.:"V 

OEP1H 
IFn 

ci WW cc 
z c> 00 i!ui % oo RQO iffi 0 Ul,l ~8~: < a:: oocc ••• g il "'"'""N N.,...,..,_ 

• 

5 1.e_o 

LOGGED: 0. ALLOWAY 
CHECKED: a. TILTON 
DATE: B/20195 

T'fPl':ANO 
SURFACE 

OSSCRIPTION 

J,Pl.R (2) 

J,PL.R 

J,Pt.A 

J,PL.R 
J,PL.R 

B,PL.SM 

J,PL.SM 
J,PLSM 

J,C,SM 

J,Pt..R 

B,PL.SM 

J,PL.SM 

008 • .. ... .. ... 
NO 
u ~££ 

0 

Iii 
I-

5/19195 @9:15 
End of Run4 

5/19{95@ 10:40 
End of Run 5 

Golder Associates 



PROJECT; LAIDLAW/Rl·FS 
PROJECT NO~ ~21348 
toCATION: aRfOOETON:, MO 

,. .. 

'-100 

I. 102 

~ 104 

- 106 

L 109 

L..110 

,, 112 

OESCRIPTJON 

67.5-99.5 fl 
Fresh, medium to thinly 
bedded, pale yellowish brown 
(10YR 6/2), very fine grained, 
weak, LIMESTONE, (ST. LOUIS 
FORMATION) 
Slylol!V• 
97.5-99.5 ft 
Thin clay laminae 

End of Rooord of Orillhole 99.50 
at99.5 It. 

OEP'Jl1 SC.AU:: I :2 

"' 0 
~ 

0 z • 
~ 
0 

ORlLUNIJ CONTFIACTOR: 1.AYNE-WESTEAN 
ORILLEFI: 0, MAHURIN 

RECORD OF DRILLHOLE P:Z.205-SS Stleet 4 of 4 

COLLAR EUN: 459.5 BORING METHOD: NX Core & water 
Df'UUJNGDATE: 5/17195~$/19195 
CRILL RIG: CME 75 

,..-
~·FU ...._ ·-F·Fola!l!lfl 

0 ELEV z --IJ!;PTH z 
~ ,,n ¢ 

300.00 
99.50 

PL•f'll!Nr , . .....,,,. 
C-0"""1 ,.-
U•Una.tl!'nQ '"""""" ST·SIIPP'd 

.. _ 
l·fmlg\illl' VR-V,Rough 

> ~s Cl 

" ~~ jw0 ROD >-~ cc 0¢ :, ~8~ :l ug /liw ¢ ~· 0000 0 g g "''°"I""' N"'aa-

LOGGED: O. AU.OWA'f 
CHECKeo: B, TILTON 
DATE: 6120'95 

DATUM: MSL 
COORDINATES N: t007<183.54 e: 5t!S4n.,a 

INCUNAnoN: -90 AZIMUTH: o 

F .. F.om. 
<I 

°""""'""' ;; ;;:; 
CH""'- ffix "' ~ H·HNHKI ~w z 
CIRF-Oravtii Fhd >-0 w 

~g \:: ., 
lJllY DATA m 

Q 
~ 

TYPE AND 
i§rE ~£ 1i SURF AC:!! 

OESCAIPTION 
Cl ~~} £!£~ 

J,l,R.Fe 

J,l,R 

~ 1 
>- x 
~ w 

0 
~ 

ooo& ~:::g:~ 
l!:£!3:£~ 

z 
0 
!;i 

iE 
0 
>-m 
>-

NOTES 
WATER 1.EVet.S 

INSTRUMENTATION 

5119/95@ 11:30 
Finished drilling 

Golder Associates 
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~ w 
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CL 
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. <i:: 
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0 
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,_45 ·. 
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so 

Not to Scale 

- - -
Well No. PZ-205-SS 

Boring No X Ref· PZ 205 SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067484 ft. Elevation Ground Level 459.5 tt. NGVD 
Easting: 515478 ft. Top of PVC Casing 461.78 tt. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 99.0 ft. Task Date Time Date Time -- -- -- --
Borehole Diameter 9 3/4 in. (0.0-54.0 It.} 5 7!B in. (54.0-99.0 h.) Drilling -- -- -- --
Casing Stickup Height 1.66 ft. CME75 SJtB/95 8:15 S/19/95 11:30 -- -- -- --Driller Layne-Western Schramm Rotary St21195 13:30 5/21/95 \J.;30 -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- -
Rig CME 75, Schramm Portadrill T660H Casing: -- -- -- --
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bil, NX Core, 2• PVC 5121/95 14:25 S/21195 14:30 -- -- -- --

5 7/8 in. Button Bit and 9 3/4 in. Tricone Bit 6" Steel Sil 1/95 7:30 5/11/95 11:00 -- -- -- --
Drilling Fluid Auger-None, NX Core Water, -- -- -- --

Air and Mud Rotary Filter Placement: 5/21/95 U,;40 S/21/95 15:15 -- -- -- --
Protective Casing 8x8 in. Square Steel, by 5 tt. long Cementing: -- -- -- --

Development -- -- -- --
Bentonite Grout S/21195 15:20 S/21/95 15:35 

Well Design & Specifications Bentonite Seal sm/95 15:15 snms ~ -- -- -- --
Basis: Geologic Log x Geophysical Log -
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.66 - 88.57 C1 461.78 - 370.96 

88.57 - 98.37 S1 370.96 - 361.16 

98.37 - 98.70 C2 361.16 - 360.83 

+ 1.00 - 54.00 C3 460.50 - 405.53 

- - Stabilization Test Data: 

- -
Time pH Spec. Cond. Temp ('C) 

Casing: C1 2 in. dia. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 in. dia. threaded PVC end cap 
(4 in. long or 0.33 tt.) (C3-see comments) 

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-rings 

Sand Pack: 16-35 mesh Silica Sand, 86.0-99.0 tt. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, 100 
I 

00 
I 

84.5-86.0 ft. I I eo 
I 

70 Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, ! eo I 

3.0-70.0 ft. 00 
I 

•o 
Bentonite Seal: Extra high yield Wyo-Ben (100%) M 

30 

20 
Slurry, 70.0-84.5 ft. 10 

Concrete: 0.0-3.0 ft. 
0 

20 0 40 60 eo 100 

TIME (Minutes) 

Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 in. OD Steel Casing 

Supervised by W. Herst Site LA!OLAWJOU2 RI-FS/MO 

Job Number 943-2848 File Name PZ205SS 





111/11111 
LAIDLAW WASTE SYSTEMS INC. 

LAIDLAV\RJ-FS\MO 
WEST LAKE LANDFILL 

OPERABLE UNIT 2 

NORTHING, 1069030.83 
llAllJM EASTING, 515809.45 EU\IATION 458.4 

SOIL BOREHOLE 

6,25 Inch J.D, Hollow SteM AuQl;'I'" 

SPLIT SPOONi 2.0 inch O.D,II.5 inch I.D, <SP) 

SHELBY TUBE> 3,0 inch O.D./2 13/16 inc::h l.D, <SH) 

LOG 
l!OAINONO. 

PZ-208-SS 

SH£E1' 

I OF J 

START flNIS!i 

DAlE DAlE 

3/9195 3/10195 

0ALL. RtG CM( 75 - TRUCK MOUNT \./et to nuddy sand ad iocent to access rend; 

NC,,£ VERT rCAL 

.... .... .... 
I::._ 
'--' 1 .... .... -=- 2 --
- :s -.... .... =- 4 .... -=-- 5 I... .... .... 

I-
:::-- 6 

t: 
L.. 

:::- 7 .... .... 
I::._ 8 
L­
L.. .... 
L-

t:- 9 .... .... 
~ 

t::-10 .... 
'-­._ 
:::- 11 ,_ ,_ .... 
1--12 .... 
~ 

'---"::- 1 :s 

2J 
29 
20 
22 

3 
15 
10 
30 

33 
25 
16 
18 

6 
5 
3 
4 

3 
3 
3 
5 

2 
2 
3 
4 

l 
2 
3 
3 

2 
3 

'~ 

o.a·.. • 
a.a· • ' I, 

t4!!ZlJ. " • •<-• • . ' 
• . ' • • . ·­(J.':j'' It • :rw • • lj 

,s;,J• • • • ...... 
• • •• •• • • 

OT • • ·~ 
;i1j, • I 

~:ll 1,1, ••I 

!,5'' 
!:a' 

!IIIIZl 

• • . ' 
I, • 
• • • 

t 

no vege,t0;t1on. 

C0.0-6.0 Ft.) Dense, Ml;'dlut"'I Ught gro.y 
CN6>,. LlME:STONE GRAVEL and SAND, SR, dry, 
(GP), CFILL) 

C6.0-15,6 ft,) Firn, Modero.ti! yellowish 
brown (lOYR 5/4), CLAYEY SILT, little 
Fine sand, 1r-on sta.ined, lO.MJno.ted, NR, 
do.Mp, (CL-ML), <LOESS) 

@ lt;.7 fta beCOMlng t"IO;St 

@ !3.2-13,3 Ft., ned1un dark Qr"OY (N4), 
SILTY CLAY 

(452.4) 5.0 

SP 

CD 

SP 

® 

SP 

@ 

SP 

0 

SP 

® 

SP 

© 

SP 

0 
,_ 

SP 

® 

---------------------------------------------: 
--------: 
-----------------

~ 
0 
(.) 

(!) 
z 
:3 
ii:: 
Cl 

j' 
' ' 



JIIIJJTIIJ/1 
LAIDLAW WASTE 8YSTEIIS INC. 

SOIL BOREHOLE LOG 
SITE NAME - I.OC/\TION OOIIJ.IIQ -

BORIIIGNO, 

6.25 Inch I.D. Hollo• Sten At,.1ger PZ-208-SS 

SHEET -- 2 CF 3 

l.AlDLA,i\R!-l'S\MO 
SPLIT SPOONi 2.0 ;nch 0.0.11.5 Inch I.D. (SP) llR!UING 

WEST LAKE LANDtlLL SHELBY TUBE• 3.0 lnt:h O.D./2 13/16 inch I.D. <SH) START FINISH 
OPERABLE UNIT 2 WI.lei LIML T&I£ 1111£ 

11ME 14•30 8:SO 

DA'IE DA'IE DA'IE 
NORTH[NG: !068030.83 

- DeP'!II 
3/9/95 3/10/95 

DA1UM EASTING, 515809.45 ELEYATION 458.4 

llfll.l. RIG CME 75 - TRUCK MOUNT SURf"ACECOHIJIIIQNS \.let to nuddy sand adJocent to access rocdi 

mu VERTICAL - no ve-geto. tlon. 

SN,1?1J! IW.IM£R 

!I ~ I I I -.ENlM!ER J - I -;t I! I o.scfflPllC!ICFMA'IERW. 

,_ (6.0-15.6 ft.) FlrM, Modera.te yi;il.lowlsh SP -- brown (lOYR S/4), CLAYEY S!LT, llttte -- Fme so.nd, iron stained, lo.Mino. ted, NR, 
15,6/ ® -

'=-1s -- do.Mp, CCL-ML}, (lOESS) (442.8) ,__ -- l Ui!' (15,6-17.6 F't.) flrn, do.rk gro.y <NJ), -- 2 air -- 5 ,6.o:t, SIL TY CLAY, d4MP, CCL>. <LDE:SS) 
SP -... -::::-11 7 
® -- -- (440.8) 17.6 -- -(!7.6 18.0 FtJ Stif'f', olive gro.y --18 I- CSY 4/D, CLAY, lJttle sitt, NR, MOist, '--- -1 2.lJ• CCU, <LOESSl -

~ 3 al' -.... (18,0-22.8 ft.) FlrM, olive gro.y -..... 3 '"" II <SY 4/D, CLAYE:Y SILT, trace f'mE' sand, SP -t::-19 4 
@) -NR, Moist, (CL-ML), (LO(SS) -... -.... : .... 

t::-20 ..... ~ -ho.m-e,. 1.7' -.... weigh~ 2':if -... 2 """ SP -.... ->--- 21 4 

@ -= 4 --- .... -- -::-22 
_, 

@ 22.0 f't., bec:on1ng sane Fine sa.nd - -2 l,S' -- 2 a:w -
H -- 2 7::1:l) SP 

=-23 3 C2C.S-29.7 f't.) F'irM, l~ht Olive gro.y 
@ -= - (SY 5/2), CLAYEY SIL , Iron stained, -..... lo.r1ina t:ed, NR, noist, CCL-ML), (LOE SS> -.... - -- -

::- 24 - - -J l.S' -- 2 21r -.... 3 ""' e .:?4.5-24,8 tt.. sol"le so.nd, wet SP -
=-2s -5 

@ --.... e 25.2-25.4 ft., SOl'le $0.0d, we"t -.... ,_ ... -,_ -t::-26 -· '--- -l J£. -... I e.o· IN -.... s '"" SP -.... -
:::,- 27 5 

@ -- wet -.... e 21.2-29.1 r't., -..... @ 27A-~7.G f't" f;ne to r,eo'run sand -.... lo.yers -,..._ 28 ...... ,___ -I 1.7' -
2 1!li' --3 a,~i 

I" 
e 20.&-29.7 f't~ Uttte sand SP -t::-29 3 @) -:: .... <29.7-Jl.3 Ft.> FirM, nediuM do.rl< gray -,_ CN4), CLAYEY SILT, NR, c::lo.np, (CL-HL), -.... <t.OCSSl -

:z 
"' w 
~ 
V> 
w 
:, 
' 
~ 
-' 

~ 
0 
u 
(!) 
:z 
:::::; 
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1E 
0 

~ 

~ 
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Ei:i 
0 
LI.I 
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~ 
g 

~ 
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""'"""" LAIDLAW WA&TE SYSTEMS INC. 

LAIDLAW\R!-.F"S\M!J 
V£ST LAKE LANDrtLL 

OPERABLE UNIT 2 

NORTHING, 1068030,83 
llllllJII EASTING• 515809.45 El..£VA110N 458.4 

SOIL BOREHOLE 
6.25 inch I.D. Hollow SteM Auger 

SPLIT SPOON: 2.0 inch O.D./1.5 inch l.D. CSP) 

SHELBY TUBE: 3.0 inch O.D./2 13116 inch [.O. <SH) 

LOG 
SORIIONO, 

PZ-206-SS 

Sll£E1' 

3 OF 3 

111,1£ 

14,30 

1111£ 

a,so 

3/9/95 3/10/95 

ORlL RIG CM£ 75 - TRUCK MOUNT Vet to Muddy sond cidjacent to a.ccess r-oacii 

AHGl£ VERT!CAL no vegeta. tion, 

'­
'­
'­
'-
'-- 31 
'= --
';:::-32 ,_ 
-

.-33 
---
';:::-34 
L... --=-35 
-'­
'-
l=-36 -,_ 
-
l=-37 -'­
'-
~38 
t: 
'-
:::- 39 
'­
'­
'-:=- .ro ,_ 
~ 

'-
:::- ,41 
'­.... 
'-
i::-42 
'-
'""' ,.._ 
~43 

t 1.a· 
4 2.0' 
12 ('l04) 

16 

2 
6 
7 
B 

a 
2 
2 
4 

a.a· 
2.0• ,,.., 

(29,7-31,3 Ft.) FirM, til!"diUM do.jl,c Qr"O.y 
CN4), CLAYEY SILT, NR, daMp, CCL-ML}, 
<LOE SS) SP 

"--~~@,._,3~1.~l-~3~1~-3:...;.f~t~.,~·~·~t'-~~~~~~~~~~-'~·~2_1~.1~, __ 3~1~.3~(!§) 
<31.3-36,9 Ft.) CoMpact to loose. ... : [.._ 

• • • • '-L .... .... .... .... .... .... .... 

.... .... .... 

.... .... . . .. 

riodero. te to clurk ye-ttowl5h brown 
<IOYR 5/4-lOYR 4/2). t-n SANI), 
trace Silt, NR, wei:, CSP), (ALLUVIAL.) 

@ 34.0 ft., bl\'col'ting MediuM sand 

e 35.9-36.9 rt., SAND and CLAY 

SP 

@ 

SP 

@) 

7 
B 
7 
B 

11'.. :: :: 

~~ :::: •._~~~~~~~~~~~~~~~~~~~~<~4~2~1-=5~>_.,3~6~.9~ SP 
(36.9-37.7 'f.t.) Stiff. olive Ql"O.Y r,';;'\ 

6 
2 
J 
11 

a.1· 
21F 
3!5:U 

6 1.0' 
7 2.W 
12 (50'.ll 

16 

11.:.1 •• • t_ CSY 4/1), CLAYEY f'-n SANO, NR, @ 
L'\'. MOIST. CSCl, <ALLUVIAL) (420.7) 37.7 

-

(JJ,7-4I,I f1.) Stiff, olive gro.y 
<SY 4/1), CLAYEY SIL r, tro.ce snnd, 
laMlnnted. Nit wet, CCL-ML), CLOE:SS) 

SP 

@ 

SP 
C417.3) 4I.! LillW-1-...~~~~~~~~~~~~~-.::.:.:.:==---'=J0.21 

, , , , (41,1-43,D Ft.~ CoMpact, ol;ve gray \E.!) 
C5'1' 4/lt F'>r.e SAND, trace sat. NR, wet, 

••• : i--l.. 
CSMl, CALLUVIAL) 

2 ,.,· ... _: •. 
23 U rl 
sa10~ :!!;:() •••• 

1- ,
415

.4, 43_J SP 
i:..:....,:_• j_~_E_n_d~o-f~S-o-;l~B-o-re_h_o_l_e~l-c-g~o-t~4-3.-0~f-t.~~---""":::.:;-.:..:::::.i~ 

50/l'" O.Q' 
i'lF 
(!11..) 

'-
See PZ-206wSS: Record of' Dr;Llho\e F'or 
rock desc:r<pt;on$ I­

SP 
(@) 

-----------------------
-= -------------------------------------------------

Split spoon wet 

Split spoon wet 

Add water to 
inside of 
a.ugE'rs to 
prevent so.nd 
blow 

Split spoon 
ref\.isal ot 
43.0 feet; 
c.uger to 
44.0 feet 
Spilt spoon 
r-efuso.l o. t 
44.0 feet 

z 
"' w ,_ 
"' w 
::, 

' w 
i= 
" .... 



RECORD OF DRILLHOLE PZ-206-SS Shnet ' of • PROJECT: LAICLAWJRl,FS SORING METHOD: NX Cote & wat"'r OATIJM; MSL COl..i.AA .El.EV: ..... 
PROJECT NO: ........ CRllUNG OAiE: 4'5195 • 4/6/95 COORDINATES N: 1000830.B E: 515809.5 
LOCATION~ SAlOOETON, MO ORILLRIG: CME75 AZIMUTH: 0 INCLINATION: ..., 

T'IP ,_ 
PL·~ P,Pohhod F .. F• O»dt 

"' z ",u , ..... C.c...v.d ·- CL.Qaylnlll ~ § 0 g 
' "' 

........ U•Unc;,.illllinQ SM-&noclh CH..,.._ 
ffi1,1 9 = 

9 .......... ST·~cl - H--H•wod z 1.1 1l ;! 
F,Fofaoor, l•lttlQ\,11« VA•V, Rougt\ BAF-GrllVIIIF .. ct ~c u, c ii; 1.1 IE NOTES l ~~ <r ~ J 05SCRIFTION 11 > m. DISC Um' TA :;; 0 0 ~ WATER LEVELS 

th\!,. ~ 0 " <r 8 ~ ~ z 0 lNSTFIUMENiA.TICN 
~ ELEV "';;! ifm 

g 

&: o~i;; i 0 -- z 8§ ROO o~ TYPE MIO f812: ~c z "' CEPTI-I 
~ ~ffi '° 58~ :it 5UR,:-ACE i"" "" a: IFll <r DESCRIPTION 

..,_ ... II:' ... 
oooa ~·. •• iii£¢~ ~ ~~2¢21i! ............ N.-11t•~ " ~ 

- 32 0.0.43.0 ft . 
See Soll Borehole Log 
pz.200-ss 

c. 34 . 

1-, 36 . 

... 33 . 

- 40 . 

- .. . 

415.40 
43.0-44,5 ft "3.00 Advanced 4~ diam. HW 
No samples collected casing lo 46.0 ft., ~in 

corln~ on lop of rub le 
at44. ft. ..... . 

41".'" 413.90 
44.5-51.7 ft. 44.50 g 44.50 

:!9htty weathered, medium 
ded, llght oUve gray 

(SY 6/1), microc[Jstal!lne, 

I medium strong, MESTONE. 
(ST. LOUIS FORMATION) 

~ 48 44.5-46. t tt. . 
Some ehlorfte on broken I n~ 
surfaces I= 

i · J,l,SM,CL (2) 
. J,l,SM 

E ' J,U,SM,Fe 
47.749.4 ~ 
Moderately weathered, porous/ 

~ J,l,SM,Fe 
48 . vuggy 

DEPTH SCALE: 1:2 LCGGEO: S.COSIO 
Golder Associates I OlllUJNG CONTRACTOR: LAVNE·WESTERN CHECKED: J. MIU.ER 

[J:A!ll..ER: 0. MAHURIN DATE: 5/16195 



PROJECT: 1.AICLAW/Fll·FS 
POOJ£C1' NO: 943-2e48 
LOCA110N: BRIDGETON, MO 

KTYPE 

~ 
....• ( 

fu -
DESCRIPTION 

0 

48 44.5-51.7 ft. 
Slightly weathered, medium 
bedded, light olive gray 
(5Y 611}. mlcrocrystalflne, 
medium strong, LIMESTONE, 
(ST. LOUIS FORMATION) 

400,70 
51.7·52..7 fl 51.70 

sa Completely weathered, thickly 
laminated, greenish gray 400.10 
(5GY 6/1), Vf?l,Y fine grained, 52. 
~mely weak. CLAYSTONE, 
ST. LOUIS FORMATIO 

52.7-59.2 ~ 
Slfghtly weathered, medium 
bedded, light oHve gray 
(5Y 5/2), very fine grained, 
medium strong, DOLOMITE, 

54 (ST. LOUIS FORMATION) 
54.2·55.3~ 

56 

58 

Moderately weathered, very 
porous{vuggy, (<1..:3 mm.) 

"' 9 
11 :c a 
~ 

"' 

RECORD OF ORILLHOLE PZ-206-SS Sheet 2 Df a 

COUAR EL.EV: 468.4 SORJNG.MS'iHOO: NXCl:in:i&wator 
ORIWNG CATE: 4/5195 • 4/5195 
DAILL A!G: CME 75 

J.Jei'n PL·PIMN P,Prit$hed 
F•Fat.n C-Cuvoo l(,Slbnsldtld ..... U·lJl'lc:khlirlg SM·Smoo11'1 
9-Blldding S:T.st11ppKI •. ._ 
f.fotaw,, '"'"""" WIN. fb,iOh 

> • 01 
0 

a: ~b ELEV z ~~ tl ~ jw ROO 
01:f'TH % u@ u.8!!? Cl ~ ~, a ~ • {Fl) a: a: ... :-.. ... e ~ g 

• 

2 96~ 

DATUM: MSL 
COORDINATES~ H)S0830.S 
AZIMUTH: o 

E: 51!5809.G 
INCLINATION: ·90 

F .. ~. OJ:ld• 

"' Cl.,ClaytnliM :z :c 
CH-Chlcntit ffi~ 

~ 

"' /;I H·H•altd ffi Of!F,Gr.;i.YIII Flied ;;~ 0 a: ;,; 
NUITY ATA iii- ~ • " 
lVPEAHO 8 a: •• SURFACE ;;; 

"" u a: 
DESCRIPTION !i~\ l2a':li!~ 

Core Loss 

J,l,SM (6) 

J.Pl.SM 

J,l,R (2) 

J,I.SM 
J,1,SM,CL 

Core loss 

J,f,R 

J,l,R 

:z 
~ g 
~ 

! s ~ 

~ 

~ I ~ ;,; 0 
~ . 

QQ,oO 
Cl"'CIC>"' 
...... l';I ,0 .. 

~2:f~! 

NOTES 
WA1EALEVEL5 

tNSTRUMENTATION 

Core loss due to 
fractured, weatnored rock 
Core Run 1 at 11 :55 

~ 
' ' 

Core loss due to presence ] 
of weak clayslone • 

1 
< 

i 

rc;,;,.,;s,;;-----~'.f.r;i,\'i=I 59-.GO 
59.2-66,Sft. End Core Run 2 
Fresh, thickly bedded, ligh! 
olive gray (5Y 611), r~m 
grainad, medium strong, 60 AAGILLACEOUS LIMESTONE, 
(ST. LOUIS FORMATION) 

62 

1 ·2 mm. calcite veins common, 
stylolitic, few zones showing 
up to 5 mm. vugs, little 
pyrite crystals. few 
Arenaceous Limestone bads 
throughout up to 10 mm. 

OEP111 SCALE: 1:2 
OfllLUNG CONTAACTOA: LAYN!:·Wf:STERN 
CRILi.EA: 0. MAHURIN 

' '" ... 

LOGGED: S. C0510 
CHECKED: J. MILLEA 
ClA TE; 5/15195 

• J,l,R 

O J,l,R 

J,I.R(2) 

J,l,R 

at 14:10 
4/5/95@ 13:,s 
Begin coring Aun 3 

4/5/95@ 13:40 
Begin coring Run 4 

Golder Associates 



PROJECT: LAIOLAW/Flf·FS 
PROJECT NO. 943-2848 
LOCATION; BFIIOGETON, MO 

64 

.. 

E 

DESCRIPTION 

64.5-67.3 ft 
Small (op to 1 mm.), 
glnuconrte lenses, few pyrite 
veins < 1 mm .• but abundant 
crystals 

66.5-68.5 ft 
Fresh, thickty bedded, CJlive 
gray {SY 4/1), f-m gramed, 
medium strong, ARENACEOUS 
LIMESTONE. (ST_ LOUIS 
FORMATION) 
Abtmdant c:aJcite crystals 

ss <1 mm. 
66.Glt 
A large >20 rnm. calclle 
Ct'{$tafS 
68,5-70.0ft. 
Fresh. thickly bedded, l!ght 
olive gray (SY 6/i), f~m 
grained, medium strong, 
UMESTONE, (ST. LOUIS 
FORMATION) 

rn Calcite crystals common, 
argi11aceous partings observed 
70,2·71.8 ft 
Arenaceous Umeslone with 
abundant calcil:y crystals 

71,B-BO.Oft. 
72 Fresh, thickly bedded, light 

olive gray (SY 6/1}, l·m 
grained, medlum strong, 
LIMESTONE (ST. LOUIS 
FORMATION) 

74 

75 

Calcite crystals common, 
fossils preisent but not 
abundant. :.tyfolitlc. pyrite 
crystals and veins up to 1 mm. 
abundant 

77.3-77.B h. 
Argillaceous Llmeslone 

n.a-1a.1 tt. 
78 Chert nodules 

" 50 

DEPTH SCAI.E; l :2 
CR!LUNG CONTAACfOA: lAYNE,W=STE:RN 
DRILLER: 0. MAHURIN 

RECORD OF DRILLHOLE PZ·206·SS 
SCJR!NO METHOD: NX Core & wumr 
ORIWNO DATE: 4,15/95 ~ 4J6/95 
OR1LL RIG: CME 75 

384.40 
74.00 

5 ""' ~ 

OATUM. MSL 
COORDINATES N: 

lYP!i;AfllD 
SURFACE 

OS"SCRIPTION 

J,l,CL (3) 
J,1,R 

J,l,R 

J,l,R {2) 

J.J.R 

• J,l,CL 

J,l,CL(2) 

J./,R 

J,l,SM,CL 

J,l,R 

J,l,SM,CL 

J,l,R (S) 

J,,A {2) 

J,l,SM,CL 

J,l,SM,CL {2) 

J,l.R {2) 

AZIMUTH; 0 
1060.8JQ.S 

Sh=et 3 or a 
COLLAA ELEV: 468.4 

E: !$15l!Olt5 
INCLINATION: ·Go 

OO!ES 
WATER LEVELS 

INSTRUMENTATlON 

4/5/95@ 13:40 
Begin coring Run 4 

4/5{95 @ 14:25 
Begin coring Run 5 

LOGGED: S. COSIO 
CHECl<Eo: J. MILLEFI 
OATE: 5/16195 

Golder Associates 

1 

j 

1 



RECORD OF DRILLHOLE PZ-206-SS ·- • of ' P.ROJECT: l...i\lOL.AW/fll·FS SORfNG MrITHOO; NX Com & water DATUM: MSL COll.AR ELEV: ..... 
PRoJECTNO: 943·284& ORILLlNG CATE: 415195 • 4IBJS5 COOAOINATES N; l06!lll:l0.B e: 5t58o9.s 
LOCATION: BRIDGETON, MO DRILL RIG: CME75 AZIMU'i'H: 0 INCLINATION: .,o 

ROCK PE J.,,..,, PL,Planar - F .. F•Oxlde 
~ z 

'" 
F,Faut c.c,,,,, . ........., Ct..a,y""' ~ i; 0 Q 

~ ~ 
...,.r U·- ··-- """"""" ~ 9 ! 0 B·Beddng ST-St11pp•d ....... H•Htllltd ~t'i ffi ;! 

!§° - F,Fo.ai!on l·!!Tllgi..,IBI' VR•V.Rougi --- ;:::~ ~ 

~ ~ 
NOTES 

~ 
a: ;;; ~ . '" DESCRIPTION DISCON ~- ~ WA TEA LEVELS 

ej !:!;. 
> UITY ATA "' a: 

" 0 " "~ ~ " ;; 0 INSTRUMENTAi10N 
<2 ELEV "'"' i~w ~ c • M aao fl. T'VPEANO 
~ DEP7H !; ut,:: g,o~ ¢ SUAFACE 

.g O a . . :;!! .g 

" ~- cu<"" < •• " " .. ~ 
tF1l c ••• DESCRIPTION 5 • ·~\ 

.. 
0000 0 • £~.£~ No ... 
mlD<rN l'II .......... . . • ,. .. """ .. 

B0.0.85.0ft. 
Fresh, thicki bedded, light 
olive gray {5 6(1), f-m J,l,R {2) 
grained to microcrystaJline, 
medium stron8, LIMESTONf:_. 
{ST. LOIJIS F RMATION) 
Large calcite veins up to 

J,l,SM,CL 

J 
12 mm., abtJndant PYfite 
crymals and veins up ta 

02 
1 mm •• argillacaous partings 

5 "' scattered throughollt, styfo!itic ~ I 

e J,l,SM,CL l 
J,l,R 

84 
374.40 
84,CIO 4/5/95@15:24 

Begin coring Aun 6 

85.0-67.Sft 
Fresh, thicki bedded, light 
olive ~ray { 6/1), finely J,l,SM,CL (2) 
c~ llne. medium strong, 

•• Lt !;STONE, (ST. LOUlS 
FORMATION) 
Stylolltes common, calcite and 
pyrite veins reresent. trace of • J,J,A,CL 
glauconlte, ew chert nodules 

87.5-89.Sft. • J,l,R 
Fresh, th!ckl~ bedcf~. Ught 

" 
olive gray (5 S/1), fine 

I I Rrained, medium stron~ 
RGILLACEOUS LIME ONE. 

{ST. LOUIS FORMATION) 'I 
Calcite and pyrlle crystals i 
abundant. few calcite veins • "'' <:~ mm. ~ 

89.5-93.3 ft. J,/,A 
Fresh, thick!~ bedded, llght 

"' 
olive gray (5 6:Jl, fine 
grained to cryst fno. medium 
stron,h: LIMESTONE, (ST. LOUIS 
FOR TION) J,l,R.CL 
Calcite and pyrite crystals 
abundant, few calcite veins 
<1mm. 

J,l,R.CL I 
I. 

" 11 J,1,CL (2) 

93,3·99.1 ft. 
Fresh, thickly bedded, tight 
olive gray (SY 6/1}, fine 

" 
grained, medium stron~ 364.40 

4/5/95@16:!6 ARGILLACEOUS LIME ONE, 94.00 
(ST. LOUIS FORMATION) 6e9ln coring Run 7 

Styiolitic, biotufbated, 
abundant calcite veina up to 
1 mm., few pyrite crystals 

7 
,., .. 

96 

DEPTH SCAI...E;:: 1 ·a LOGGED: S. COSIO 
Golder Associates ORIUJNG CONTRACTOR: LAVNE,WESTERN CHECKED; J. Mll.LeR 

CAILLER: O. MAHURIN DATE. 5ilMl5 



PROJl;Cf: t..AlOI.AW/Rl·FS 
PROJl;Ci NO! 943•2848 
LOCATION: BAIDGET'ON, MO 

p 

OESCFIJFTION 

96 93.3-99.1 ft 

•• 

100 

Fresh, thickly bedded. light 
olive gray {SY 611}, fine 
grained. medium strong, 
ARGILLACEOUS LIMESTONE, 
{ST. LOUIS FORMATION) 
Stylolitir:::, bioturbated, 
abundant calcite velm:; up to 
1 mm .• few pyrite cry:stals 

99.1·102.Sft. 
Fresh, thickly bedded, light 
otfve gray {SY 6/1}, fine 
grained to crystattine, medium 
slmng, LIMESTONE, (ST. LOUIS 
FORMATION) 
Abundant arglllaceous 
partings, calcite veins up to 
1 O mm., p~tite crystals 
st:aHered 

102 102.5-105.0 ft. 

"' 

106 

108 

110 

,,, 

Fresh, thickly bedded, light 
olive gray {5Y 6/1}, fine 
grained. medium strong, 
LIMESTONE, {ST. LOUIS 
FORMATION) 
Stylolillc, calcite and pyrite 
crystals common. small <2 mm. 
vugstporou:., calcite veins 
< 1 mm. scattered 

105.0-106.0 ft 
Fresh, thickJ~ bedded, !!ght 
olive gray (5 6/1), f·m 
rained, medium Siron"', 
IMESTONE, {ST, LOU S 

FORMATION) 
StylolltiC. abundant calcite 
and Pftrite veins up to 2 mm., 
fossili emus, argillaceous 
panin~s common, few large 
crysra s of calcite up to 
8mm. 

105.0·113.0lt 
Fresh, thickly bedded, ltght 
olive gray {5Y 6/1), micro-
c~talllne, medfum strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 
Stylolitic abundant calcite 
and PYrite veins, ohert 
nodufes common 
109.4·1i0.1 ~ 
Bed or blulsh green, clayey 
material, follated, intra· 
c:lasts of Umestone 

DEPTH SCALE: 1:2 

9 
"' r .. 
;i; 
" 

ORILUN!3 CONTI'IACTQR: LAYNE-WESTERN 
ORIUJ:R: Q. MAHURIN 

RECORD OF ORILLHOLE 
BORING MEl'HOO: NXQirttAwaler 
OR!Lt.lNG OAlE: 415/95. 4/6195 
CRILL AfG: CME 75 

'"""' "'-"""• -F,F.iut """"'" l(,$11tmk$td ...,,. 
""""""""" ··-a.a.~ ST.slapped ··-F·F'oiallcrl H1T1Q!Jar YR-V. Rct4l 

PZ-206-SS 
CATUM: MSL 
COOR01NATES N·. 1000830.8 
AZIMUTH: 0 

FH'"•~ 
" CL-CJay1n• z i!: 

~ ffi~ " H·Heafed z al 
GRF-ora,.,d Pfod re w 0 

;; ~~ !': 
~ ~8 OISCONTINl.l TA 

~ "' d ELEV z ~* 2. i~ia ROO TYPE AND 

c 
< g ... 
~ .. 
~ 

~ 
" !'l 
;; 

Sheet~ofe 

COi.LAA El.EV; ~.4 
S: 5156oe.5 

INCLINATION: ·90 

z 
0 
I= 
~ 
iii NOTES 

WATER LEVELS if 
INSTAUMENTATION 0 

0 ffi z 8g ~ffi 0 DEPTH , 58~:: SURFACE! o• !~; 
'"" 

~ • IE "- o DESCRIPTION '¥2 

,,._ ... 
109.00 

• 

<:,,:,oo .. "'"'"' ........... -

,00 

' 

"~ 

LOGGEIJ: S. COSIO 
CHECKED: J. MILLER 
DATE; S/16/95 

0 0 
n • 

J,l,R 

J,l,R,CL 

J,l,R 

• J,l,A,CL 

J,l,R,CL (2) 

• J,lA 

J,lA 

• J,l,A,CL 

J,l,R 

J,l,SM,CL 

• J,J,SM,CL 

• J,l,SM,CL (2) 

J,l,A 

~~~ 

4/5195@ 17:00 
Stop coring for the day 

4/6/95 @B:13 
Begin coring Run 8 

4/6195 @ 9:17 
Begin coring Run 9 

Golder Associates 



PROJECT: LA!OLAW/AI-FS 
PROJECT NO: 943·as48 
LOCA110N: BRIDGETON, MO 

112 

ROCK TV 

DESCRIPTION 

113.0-117.0 ft 
Fresh, lhickly bedded, light 
olive gray (SY G/1}, fine 
grained, medium strong, 
ARGILUICEOUS LIMESTONE, 

1111 (ST. L.OUIS FORMATION) 
Banded wlth fine to medium 
grained Limestone up to 8 mm. 
t11icl<, calcite crystals and 
veJn5 up to 1 mm. present, 
stylolltes rare but present 

116 

..._.__________ 341.40 

117.0-120.lft. 117.00 
Fresh, thickly bedded. light 
olive gray (5Y 6/1), ffne 
grained, strong, LIMESTONE, 
!ST. LOUIS FORMATION) 

118 Stylolitic, fossllirerous, 
pyrite .and calcite veins 
common, oolltic, fossils are 
brachlopods and crinoids. 
Argl!laceous partings from 
1t9.0w119,7ft. 

"'" 
120.7·122.5 ft 
Fresh, thickly bedded, olive 
gray {SY 611), flnB grained, 
strong, ARGJLLACEOUS 
LIMESTONE, (SALEM 
FORMATION) 
Abundant atgillaceous partings 

1 :it? and calclte crystals, partings 
appear !Ike spider form 
1Z?.5--125.0 ft. 
Fresh. lhlckfy bedded, light 
olive gray {5Y 6/1), fine 
grained, medlum strong, 
LIMESTONE, {SALEM 
FORMATION) 
Beds of chert up to 60 mm., 
stylolltlc, abundant 

12<1 argil/aceous partings 

125 

125 

End of Record of Orlllhole 
at 125.o ~ 

OEPTii SCALE: t:2 
OFIIWNG CCNTRACTCA: LAVNE·WESTERN 
ORII.LSA: 0. MAHURIN 

8 
~ 

Q 
,: 
'-
;,! 

" 

RECORD OF DRILLHOLE PZ·206·SS Sheet a of a 
COUAR EL.EV; 458.4 BORING METHOO: NX Coro & \Nllttt; 

OAIWNG DATE; 4/5/95 - 4/6/95 
DAILL AIG: CME 75 

J.JM PL,P1amt .......... Ft•Fe~ .. , .. C.0,,,od ·- Cl..claylr.fll -- U,Und!Jatng SM·Smoo1h CH.C~ 
S·Sodr;lir!Q sr..s,.pped ··- H,Httllhtd 

DATUM; MSL 
COORDtNATES N: 1000830.8 
~MUTH: O 

" z ,: 

ft~ 
~ 

" lli z ~ I 

E: 51SS00.5 
INCLINATION: ·00 

z 
0 

F·FOQ!IDn J.lrregutar VR•V. Aougl, GRF-Gr.rnl ="ktl 
~ i!'.c w c • 

~ iii NOT.ES 
ts= ,: ;,; ;!; 

ruv 
DEPTH 

ITT) 

3:19.40 
119.00 

33:l.40 
125.00 

> m w~ 
0 wffi ~g z •> ROD G~ z 8~ ~ •• • « f lf ,0 =~~: .... .,.'°"' .. 

10 98*' 

LCGGeD: S. COS!O 
CHECKED: J. MIUS:A 
DATE: 5/16/95 

OISCONTINUl'rY OA # A 

i~<ll TYPEAkC 
~8~ .. SURFACE 

OESCRJPT:CN g g 

J,!,SM,CL 

J,1,A.CL 
• J,l,R,CL 

J,l,R,CL 

J,l,R,CL 

J,l,R,CL 

• J.1.R 
• J,t,R.CL 

J,J,A 

J,l,R {2) 

3 ; 

I 
I I 
: i 
I 

I 

I I 
I I' 

0 
'-

"' 
~ 

0 ~ 
g~~!! • 
fr!/l;fg;~ 

Golder Associates 

WA.TEAt.EVELS 
INSTRUMENTATION 

117.0 ~ 
Inferred top of 
SALEM FORMATION 
encountered 

4/6/95 @ 10:23 
Begin coring Aun 10 

4/6/95 @ 11 :05 
Coring completed 
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J-
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• 

•30: ' . . . . ... . . . . '·' 
' . . t:t: . .. 

•45 ' ~ "i 
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.. · 
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, 

•75 

~ 
•90 

~10 

c,·.· ffi. 

:::- ... 
··- .. , .. ... - ... 

~ ~ ;,;.· ~·· ~' v. 
·-· :'.: ... 

Not to Scale 

Well No. Pz-2os-ss 

Boring No X Ref· PZ 206 SS - - -
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1068031 It. Elevation Ground Level 458.4 ft. NGVD 
Easting: 515809 It. Top of PVC Casing 460.20 ft. NGVD 

Drilling Summary: Construction -ryme Jog: 

Start Finish 
Total Depth 125.5 ft. Task Date Time Date Time -- -- --Borehole Diameter 10 in.{D.O-S2.01L} S 7/a in, {52.0N125.5 fl.) Drilling 

CME75 
-- -- -- --Casing Stickup Height 1.82 tt. 3/9/1)5 14:30 3/10/95 11:05 -- -- -- --Driller Layne-Western Schramm Rotary 4/24195 11:30 -4/24195 13:30 

St. Louis, MO -- -- -- --
--Geophys.logging: -- -- --
--Rig CME 75, Schramm Portadrill T660H Casing: -- -- ---- -- -- --Blt(s) 61/4 In. and 101/4 in. ID Hollow Stem Auger 2" PVC 4124/95 13:4.5 4/2:4/95 14:02 -- -- --Bits, NX Core, 5 7/8 In. and 10 in. Button Bits e· Steel 3127/95 9'30 3/Zli95 10:15 

Drilling Fluid Auger-None, NX Core Water, -- -- -- --- -- -- --Air Rotary Fitter Placement: 4/24195 14:00 4{24/95 14!l5 
Protective Casing axa In. Square Steel, by 5 tt. long Cementing: -- -- --

Development -- -- -- --
-- -- -- --Bentonite Grout 4124/95 14:20 4/24/95 15:30 

Well Design & Specifications Bentonlte Seal 4124/95 ~ ~ 14:io" -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.82 - 115.00 C1 460.20 - 343.38 --- ---115.00 - 124.80 81 343.38 - 333.58 --- ---124.80 - 125.00 C2 333.68 - 333.38 --- ---+ 0.70 - 52.00 C3 459.10 - 406.38 --- ---

Stabilization Test Data: - ---- ---- ---- ---
Time pH Spec. Cond. Temp (°C) 

Casing: C1 2 in. dla. Schedule 80 PVC, 
flush threaded with 0-rings 

C2 2 In. dia. threaded PVC end cap 
(4 in. long or 0.33 tt.) (C3-see comments) I 

Screen: 81 2 In. dia. Schedule 80 PVC, 0.010 In. 
machine cut slot, flush threaded with 
0-rings 

Sand Pack: 16-35 mesh Silica Sand, 112.2-125.5 ft. Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand, ,oo 

111.1-112.2 ft. 90 
BO 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, 

i 
70 
GO 

3.0-101.0 ft., Neat cement, 3.0-52.0 ft. 00 

"° Bentonite Seal: Extra high yield Wyo-Ben (100%) N 
30 
20 

Slurry, 101.0-111.1 ft. ,o 
Concrete: 0.0-3.0 ft. 0 

0 20 +O 60 BO ,oo 

TIME (Minutes) 
Comments: Surface Casing C3: 6 1/8 in. ID/ 6 5/8 In. OD Steel Casing 

Supervised by O. Alloway Sile LAIDLAW/OU2 RI-FS/MO 
Job Number 943-2841! File Name PZ206SS 

I 





""""""' LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

!lOIIINGNO. 
4.CS inch 1.D. Hollow Ster1 Auger"' PZ-207-AS 

SHEEr 

I OF 3 

SPLIT SPDON: 2,0 <nch 0,D./l.5 inch I.D, CSP) LAIDLAW/OU2 Rt-F'S/MO 
~EST LAKE LANDFILL 

OPERABLE UNIT 2 
SHELBY TUBE= 3.0 inch O.D./2 13116 inch I.D. (SH> START FINISH 

NORTH[NG: 1069644.67 
DIITIJM EASTING: 516037.64 ELE.VATION 461.9 

ORlt.L Ria CME 75 - TRUCK MOUNT 
ANGLE VERTICAL BEARING NA 

SAMPLE H.'MMER 140 lbs. 

-3 
~ .... 
i:: 
:::- 4 
,­
,-=-s ..... .... .... 
~6 ,-----7 .... ,­
,-=-a ,_ 
..... .... .... 
,-.. 9 ,-
,-.... 
E-10 -.... --11 ---
=-12 
~ 

= --13 

l­
t--14 ,-
,-
,-
,-

:3 0.11' ·.,4. 
50/6 2.lr • 

u:ir., 

ll 
10 
7 
6 

:. 

-

3 LS' 
4 inf 
5 15;:l 

6 

16 
4 
l 
2 

3 
3 
7 
8 

5 
2 
4 
23 

4 
14 
18 
3 

4 
6 
I 
4 

0.1' v ~ le 
2,0' 7 V 
<Sz-> V ~ 

•v 
v~ 
'V 

,.,· v ~ .. 
;;:;, 17 v 
t!j)!) v t; 

11 v 
v~ 

11 v 
v ~ ..... 

a,·11v ~ 
~ 

(j!j;() v t; 

... 
2.0' 

"'" 

~v 
v .. 
;v -· 

(0.0 2.0 ft.) Com:::retl;' 

<2.0-4.0 f't.) Vef"'y st;f'F, nettled, noclero.te 
yeHow1sh t:lrown (lOYR 5/4) to do.rk 
gr1;1eniSh gro.y <SGY 4/D. S{L T, NR, do.Mp, 
CML), CLOE:SS) 

(4.0-5.8 i='t,) Stiff, do.rk greenish gray 
<'5UY 4/1), CLAYEY SILT, SOME' f'irtE' Gro.vel, 
nottled, NR, do.Mp, CCL-ML). CLOESS) 

(5,S 12.0 F't.) \Jo.Ste 

below 9.5 Ft, waste tieCOf"IE'S wet 

C12.0 12.7 ft.) Ho.rd, dark greenish groy 
C5GY 4/1'. CLAY, trace fine Gro.vel, 
NR. wet, (CL> CF ILL) 
tl2.7-I4.0 f't.) \Jo.ste 

(14.0-16,0 FtJ No Recovery 

SP 

0) 
C:459.9) 2.0 

SP 

® 
(457,9) 4.0 

SP 

0 
(456,1> '5.8 

SP 

0 

SP 
@ 

SP 

© 
(449.9) 12.0 

(449.2> l2.7 r- SP 

(j) 

I-­
SP 

® 

------: ------------------------
: ----------------------------------------

TIME TIME 

12:35 17•42 

DA'l1!: OAT£ 

4/9/95 4/9/95 

F';r;,t water 
l;'nc;ountered 
@ 9.5 ft. 

FrcM 14,0-20.0 ft .. 
no so.Mptes 
l""E'COvt?,..ed, bvt 
clr;U;ng indlcc. tes 
wa.s-:1;' 

~ 
0 
(.) 

(.') 
z 
::l 
l5 



Jlllli!Jllflf 
LAIDLAW WAS- 8'iBTEll8 INC. 

SOIL BOREHOLE 
S!lE NAME AHO LOCAt10H DR!UJNG IIElllOO: 

4,25 inch I.n. Hollow Sten Auger 

s.lMPI.JNGMl!IHOD: 

LAIDLAV/OU2 Rl-FSIMO 
SPLIT SPOON, 2.0 inch 0.D.ILS lnc;h [.D. CSP> 

\JEST LAKE LANDFILL SHELBY TUBE• 3.0 inch O.D./2 13116 inch I.D. CSH) 
OPERABLE UNIT 2 WA1ER UM!. 

11IIE 

00. 
NORTH!NG, 1069644.67 --DAlUY EASTING• 5!6037.64 EL£VA.TIOH 461.9 

llRlU. RIG CME 75 - TRUCK MOUNT SURFACE COHlllllOHS 
ANGLE VERT {CAL BE'ARIIIGNA 

SAMPLE IWAIER 140 lbs. 

ti" ~ I I I ~ gl SMIPI.E-- i li!i i DESCRIP1lON Of IIA'IERLIL 

I-
.... v' <12,7-20.0 ft.) \/o.ste SP -.... 17 V ® -.... -.... v ~~ -t;:- 16 ·- -

3 0.0' k7 v (16.0-18.0 f't.) No Rec:overy -.... I ITV~ -.... -.... 5 W.l ,. v SP -::-17 7 
V'ii @ -- ~v = - -

: 18 
v 'Ii -

o.o· ., v- L-- -4 c1e.o-20.o FtJ No Recovery -- 5 a1r v 'Ii -- -- 6 (47.) t7 v SP -::-19 II v, @) --- i7 v -= v,; -
C44L'3) 20.0 ...::. ::-20 6 ,.,. 11 l (20.0-20,4 Ft) St;F'f, cio.rk greenish gr"'a.y -- 5 i;.O' • CSGY 4/D, SILT, tro.ce- F'tne Gro.vel, -- .. -- s '"'" v NR, wet, CML), Cf!LL> (441.5) 20.4 SP -

=-21 6 v ~!- (20.4-20.6 F't.) Loose, cial"k greel'lish @ -
t, gruy C5GY 4/t), f'tne SAMD, NR, wet, -- v -- v~ <S'w>. Cf'!LL) (441.3) 20.6 -- <20,6-22.0 Ft.) Wo.ste -::-22 t, v _, - -to ... 

~ ~ 
<22,D-24.0 Ft.) No Recovery -- 10 ao· V -

= a e1:ot1' v SP --t::- 23 4 v ~-
@ -

t, v -'- -!- v~ -'- -
t:""24 t, v '- ,__ -

3 ~·~·. v" C24.0-26-0 i:'t.) No Recover"y -!- 3 -~ w°'k) 7 v -3 SP -t::_ 25 !8 v~ 
@ -'- ,v -.... -'- v~ -'- ~ v '- -

t:-26 '-- -30 !!:Jt v ~ <26.0-26,0 Ft.) No Recovery -,_ 
31 e.o· !'7 -,__ v -,_ 14 ·~" ~ SP ..:: t;:- 27 s v e bv -'- v~ -'- -'- v (433.9) 28.0 -'--28 -I 0.6' (28.0-32.0 Ft.} Flrr, to very stiff', -9 ... I greenish blc.ck CSG 4/l) to dusky blue- -
10 '-- green (5BG J/2), S!LT, little Sand o.nd -- """ SP -t:-29 5 Gravel, NR, wet, CML), <FILL, 

@ --~ -.... -- I -

LOG 
llll!INGNO. 

PZ-207-AS 

SHar 

2 Of 3 

DRIWNG 

START FINISH 
11IIE 1111£ 

12•35 17=42 

D,\TE D,\TE 

4/9/'35 4/9/95 

RQIARKS 

Fl"OM 22.0-20.0 Ft,, 
no sc.Mples 
recovered, but 
drilling ond!ca tes 
waste 

g: 
z 
0 
(.) 

c, 
z 
::; 
..J 
ii:: 
Cl 

s 
~ 
c; 
u 

vi 

~ 
0 
Lu 
c..:, 
c..:, 
g 

a, 
v 

"' " ' ~ 
v 

"' 

d z 
ID 

~ 

~· "" '-' :1 
:,.. 
ID 

0 
Sc :c 
<.) 

! 
I 

~1 ~, 
~ 
0 

"' ~, 
w 
I 
"" ...J 
Ci: 



IIIJi/1111 
LAIDLAW Wit.STE BYSTEIIS lNC. 

SOIL BOREHOLE LOG 
l!ORIHGNO. 

4.25 inch I.a. Hollow Stel'I Auger PZ-207-AS 

SIIEET 

SA1.1P1JNG 11E!HOD: 3 C)F 3 

LAIDLA\J/OU2 R!-rS/MO 
~EST LAKE LANDFILL 

OPE:RABLC UNIT 2 

SPLIT SPOCIN1 Z.O inch Cl,D./1.5 inch f.O. CSP> ORIUJHG 

SHELJJY TUBE1 3.0 Inch D.0./2 13/16 inch I.D. CSK} 

NORTHING, 1069644.67 
fM.TIJM (AST[NG: 5[6037.64 El.£VA110N 461.9 

WATER Lf.VEL 

llo\lE 

DRU. RfQ CME 75 - TRUCK MOUNT SURFACE COHDmOHS 

ANGl£ VERTJCAL llEARINGNA 

SAMPLE l'W.CMER 140 lbs. 

.... .... ..... 
I-
I::- 31 .... ..... 
L.. 

:::-32 
~ 

;:_ 33 --
t:: 
=-34 --
1::,- 35 
----36 ... ---
-;:-37 
--I-
t:- 38 .... -... 
:::-- 39 .... -... 
!::- 40 .... .... 
L.. 

:::-- 41 
..... .... ..... 
1--42 ... 
~ 

'-
~ 

-. -43 

4 
l 
4 
4 

3 
10 
15 
20 

10 
a 
!B 
!5 

0 
o 
0 
o 

I 
4 
5 
7 

(28,0-32.0 Ft.) Fil"M to very stlf'f, 
greenish blc.ck (5G 4/1) to dusky b!ue­
gre~n CSBG 3/2), SILT, little Sood c.nd 
Gr-o.vel, Nit wt;"t, <ML), <FlLL) 

(32.0-40,0 Ft) Very Loose to C:OMpo.ct, 
clo.rk greenish gro.y <SGV 4/1), F'ine SAND. 
NR, wet, CSV), (ALLUVIUM) 

E:nd of So;t' Bor-ehote Log o.t 40.0 f't, 

~ 

I 
--

SP --
@.) --

: 
{429.9) 32.0 ----

SP --
@ --

= -- ----SP -
@ -----1-- - --
SP --
@ ----

-
1-- ---

SP --
® ---

(42l.9) 40.0 : 
-------------------------

srm FINISII 
1111£ TIME 

12'35 17:42 

DlilE DAU: 

4/9/95 4/9/95 

REMARKS 

I 
::I 
"" '= 1 

;1 
6 

0 Q 
;;; ~ 
" ::,:: u '-' 
'" I 

I 

"' ~ 
' 

~ ' ~ 
c ...., 
(!) I= (!) 

g c§ 

"' .. 
"' '" "' ' < 
'" ~ .. 0 

"' N 
N 
a. 

0 
..:.; 

z i 
0:, '"" 0 ~ ..,, 
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•60 

70 

.,an 

Not to Scale 

- - -
Well No. PZ-207-AS 

Boring No X Ref· PZ 207 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1069645 It. Elevation Ground Level 461.9 ft. NGVD 
Easting: 516-038 It • Top of PVC Casing 463.57 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 40.0 ft. Task Date Time Date Time -- -- --
Borehole Diameter 8114 In. Drilling -- -- -- --Casing Stickup Height 1.69 ft. CME75 4/9195 12'35 419195 17:45 -- -- -- --Layne-Western Schramm Rotary Driller -- -- -- --St. Louis, MO -- -- -- --Geophys.Logging: -- -- -- --
Rig CME75 casing: 4/10/95 9:45 4/T0{95 10:oa -- -- --Bi!(s) 6 114 in. ID Hollow Stem Auger Bit, -- -- -- --

-- -- -- --Drilling Fluid Auger-None -- -- -- --Fiiter Placement: 4/10/95 10:00 4/10/95 10:11 

8x8 In. Square Steel, by 5 ft. long -- -- -- --
Protective Casing Cementing: -- -- -- --Development -- -- -- --

Bentonlte Grout 4110195 10!35 4110195 11:10 
Well Design & Specifications Bentonite Seal 4/10/95 "'iE2"' 41Ul/95 10:35 -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing strlng(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.69 - 34.90 C1 463.57 - 42B.9S 

34.90 - 39.70 S1 426.90 - 422.18 

39.70 - 40.03 C2 422.18 - 421.85 --- ---- ---- ---- - Stabilization Test Data: --- ---- ---- --- Time pH Spec. Cond. Temp ("C) 

Casing: C1 2 in. dla. Schedule BO PVC, 
flush threaded with 0-rlngs 

C2 2 In. dia. threaded PVC end cap 

(4 In. long or o.33 ft.) 

Screen: S1 2 In. dla. Schedule BO PVC, 0.010 in. 
machine cut slot, flush threaded with 
0-rlngs 

Sand Pack: 16-35 mesh Siiica Sand, 33.4-40.0 ft. Recovery Data: 

Alter Pack: Less than 50 mesh Siiica Sand, ,oo 

32.0-33.4 ft. •o 
ao 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry, la 
70 

I 
00 

3.0-20.0 ft. 50 
40 

Bentonlte Seal: Extra high yield Wyo-Ben {100%) .. 
30 

Slurry, 20.0-32.0 ft. 
20 
,o 

Concrete: 0.0-3.0 ft. 
0 

0 20 40 00 so ,oo 

TIME (Minutes) 

Comments: 

supervised by $, Cosio Site LAIDLAW/0U2 Rl-FS/MO 
Job Number 943-2848 Fiie Name PZ207AS 





JIIIIJIJl/11 SOIL BOREHOLE 
LAIDLAW WAS"rE GYSTEIIS INC. 

SITE NIWE ANO LOCATION DRIWNG-
6.25 fnch I.D. Hollow Stel'l Auger 

--LAIDLAvl/OU2 RJ-F"S/MO 
SPLIT SPO!JN, 2.0 in,:h O.D.tl.5 inch LO. <SP> 

WEST LAKE LANDF'ILL SHE:LBY TUBE, 3.0 inch O.D./2 13116 inch l.D. CSH) 
OPERABLE UNIT 2 WATER l.!Va 

1IM£ 

DATI! 
NORTHING, l0692l9.l4 --DAllJII EASTING, 517169.45 a.EVATION 472.5 

DRIU. RIG CME 75 - TRUCK MOUNT SURFACE CONOl110NS Grl:lss covered la.wn 

Al;Gl£ -SAMPI.E twlMER 

-i! I I i SU'I.ENUMBER I 

I - I CIES<W1WlH OF IIA1lilllAL 

L... 2 1.1· C0.0-4.0 f't.) F'irM, do.r"k yellowish brown -L... 2 e.~· ~ CtoYR 4/2), SILT CLAY, tro.ce orgo.nii::s -L... -L... 2 '5:i:n consisting or F;ne roots, NR, dnni:,. CCL), SP -:: '-- 1 3 ,... CTOPSO!L) 
0) ~ 

L... -I.... -I.... -'-- 2 L... ......... -'- 2 1.7' I!! 2.0 Ft., colol"' changes 'to MOdero.te = ~ 2 rr, yellowish brown (lOYR 5/4) 
~ -- 2 e,i, 

SP -.::::- 3 3 
® -

~ 
-'- -.... L. = ~ (468.5) 4.0 '-- 4 -L... 2 I,]' (4.0-7.5 Ft,) Loose, r,oderotE> yellowish -.... 2 [O' 

IIH 
brown (IOYR S/4) to pnte yl':'llowish brown -'- ' esi:i C!OYR 6/2), CLAY(Y SILT, NR, l"lOISt, -.... SP -,___ 5 4 CCL-ML), <LOESS> -~ @ -.... -'-- L.. -.... -,..__ 

6 - ,__ -,_ 2 0,9' 

M 
-,_ 

3 2.0' -~ -
~ 4 .. ~ SP -'-- 7 5 

~ -- © -.... (465.0) 7.5 -- (7.5Ml5.a ft.) Loosl':', pale yetlowrsh -'- -'- 8 '-- brown ClO'fR 6/2), SILT, tr-nee <ron oxide 1--- -'- 2 1.:s· sta<ning. oc::c::QSlono.l th;n, do.rip, fme -~ 3 FW sand seans C(l 1/2 in, thick), CML), -
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""""""' LAIDLAW WASTE SYSTEMS INC. 
SOIL BOREHOLE LOG 

St1'£ NAME NlfJ LOCATION DRIUJNCI UE1'HOO: IIOIINGNO. 

6.25 inch 1.D. Hollow SteM Auger PZ-208-SS 

SltEEr -- 2 OF a 

LAIOLAIJ/OU2 RI-F'S/MO 
SPLIT SPOON• 2,0 inch 0.D./l.5 Inch 1.0, <SP) DRIUJNG 

VEST LAKE LANDFlLL SHELBY TUBE:i J.O tnch 0,D./2 13/16 inch 1.0. <SH) START FINISH 
OPERABLE UNIT 2 WAlER UMl.. TUE 1111£ 

1111£ 8115 9:45 

DAT£ DA1E Ill\"!£ 
NORTHING, 1069219,14 

CASIHC DEPIH 6/17195 6/17/95 
DATUM EASTlNGr 517169.45 a.EVATION 472,S 

DRIU. filG CME 75 - TRUCK MOUNT SURf'M:E COM!ll!lONS Gro.ss cover"'ed lawn 

m:1.£ -SAMPLE HAMMER 

b ~ I i I !WIPIENUUeER r 
I 

Nil) 

i -!!! DES1 RIP,IQN OF IIA'IERW. 

L.. <15,0-17.0 FtJ CoMpo.ct, pa.le yellowish SP -L.. M brown ClOYR 6/2) to ModerQte yellowish -L.. ® = I- ' brown ClOYR G/2}, frne SAND, trace s,t t, 
l:::-16 tra.ce iron O>:lde sto.Jning,. NR, do.Mp, - -7 o.s· ~ <SPl, (ALLWlUM) SP -L.. so w ~ 

® -.... .. .,, e 16.0 F't., fine sond becoMes wet -I- (455.5) 17,0 -= t:-17 End of' Soll Borehole Log o. t 17.0 f't, -'- -

~-
v.·. ~-I..;' 
z 
;:;, 

'- See PZ-209-SS Record of Ill"'ltlhole fo,.. -
=-1s -l'"OCk descriptions -
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PFDJECT: lAIOLAWJFil-FS 
PROJECT NO; 943-2848 
LOCATION: SAOGETON,MO 

ROCKTVPE 

DESCRIPTION 

16 0.0-17.0 ft 
See Soll Borehole Log 
PZ·202·SS 
17.0-17.4 ft. 
No samples collected 

17.4·24.3 ft. 
Slightly weathered, thlnly 
bedded, light olive gray 18 (SY 6/1), fine crystalline, 
medi1.1m strong, LIMESTONE. 
(ST. LOUIS FORMATION) 
Some fossils 

20 

•• 
24.J-59.6 ft. 
Fresh, thinly bedded, light 
orlve gray (SY 6/1), f-m 
grained, medium strong. 
LIMESTONE. (ST. LOUIS 
FORMATION) 
Some f<lssillferous zones 

Below 29.2 It. no fossils 
present 

OEPl'H SCALE; 1 :2 

8 
~ 

~ 
~ 
"' 

DRILLING CONmACTOF!; LAYNE·WESTEAN 
DA!USt 0. MAHURIN 

RECORD OF DRILLHOLE pz.2oa-ss Sheet 1 Clf e 
COt.LM\ ELEV: 472.,5 SORING \IETHOO: NX Cele & wl!ler 

CR!W!',G 'JATE: B/17/55 
OFl!Ll F!JO, CME 75 

J.,iont ?L..Planar .. , ...... 
F·Fa.11 C.CI.IIV«I K·Slkensk:ltd ...... U·- '"""""" &-S.ei!ll"Q Sf•Slsr,,111td 

... _ F11-F~ 
Cl--0.iylnfil 
CH""°"' 
H·H•aktt 

OATIJM: MSL 
COCRO\NATESN: 1068219.14 
AZIMUTH: O 

"' 
~?11 

r ... 
"' i\j 

0 
< ~ 
9 ! 

E: 5l7ta9.45 
INCLINATION: ·00 

z 
0 

\i 
F,Faij~too l·ltr.tgul;Jr VR-V.~ GRF·Gmtl fr,Jed •c 

~z 
ffi 0 

" ~ 
... NOTcS z ~ 

ECEV g 
• DE?Tl-l , 

<Fl) = 

> • = §0 ~el aoo ... a 

~ffi 8~ 
= :ili&i!:3 r.i:-'°~s 

:.OGGED: B. TII.TON 
CHECKED: R. SOOTH 
:;,;riE 7!12/95 

01 NTINUITY DAT A ·~ TYPE AND Q..01 c SURFACE au "' 
0 DESCRIPTION 
• ~ 

J,l,R (4) 

• J,P4$M 

• B,l,R (2) 

• J,P~SM,CL 
J,P4SM 

• J,P4SM (0) 

J,l,SM 

• J,J,SM,Fe 

J,l,R (3) 

J.1,R 
J,l,SM (4) 

• J,l,R (2) 

J,J,SM,CL 

• J,l,R (2) 

J,l,A,Cl 

• J,I.R,CL (4) 

• J,l,R 
J,J.R 
J,l,R,CL (4) 

• J,i,R.CL • J,l,R 
J,l,SM.CL (2) 

J,l,R(3) 

J,l,R.CL (2) 

J,l,R,Cl (2) 
J,l,R 

• J,l,R,CL 
J,P,SM,Cl 

• J,l,A 
J,l,R 

J,l,R,Cl 
J,l,R 

• J,i,R.CL (2) 

J,l,SM,CL (4) 

• J,lR,CL 

w-
" u ~ 

Ia 
~gff ~£ ii: 
ffi ~~~ ~iflia! 

I, 
I 
I 

! 

a 
~ ;i; 

0 oooc 
::l:?g:z~ 
ri!~hI£! 

If 
0 ... 
Ill ... 

WATER LEVELS 
INSTRUMENTATION 

6/17/95@ 10:15 
Begaln Run 1 

6/17/95@ 10:30 
End Run 1 

6/17/95@11:00 
End Run2 

,= Golder Associates 



PROJECT: l.AJctAWJRl·FS 
PROJECT NO: S43-2S48 
LOCATION: BAIOOETON, MO 

KTYPE 

DESCRIPTION 

32 24.3-59.6 ft. 
Fresh, thfnly bedded, ltght 
olive gray (5Y 6/1}, f·m 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Soma fou;Ulfetous zones 
Below 33.0 ft Umesione 
becomes microcrystatrine with 
intermittent zones that are 

34 very line to fine crysta!Une 

36 

38 

44 

... 

40.7-41.5 ft 
Moderately weathered zone 

42.4-46.7 It 
lhtermltteot dark gray (N3) 
(lhert nodules {f/2 to 2 in, dia.) 

Below 46.5 ft. stylo!ites 
common 

OEPTH SCAlE: 1 :2 

"' 0 
~ 

ll 
I: 
,! 

"' 

OFUWNG CQNTPACTOR: LA'fNE·WESTEAN 
CRILL.ER: 0, MAHUftlN 

RECORD OF DRILLHOLE PZ-208-SS 
BORING M!;THOO: NX Cam & water OATtlM, MSL 
ORIU.lNG DATE: aJt7/95 
OFIILL Fl!Ci: CME 75 

J,Jo"' '""""" F·Fat.111 C•CIZVH ....... U,Unc&.ull!'lg ··- ST-S~d 
J:.fci~~i:in 1-!rr•gi.iw 

• i~ " ""' ~~ ROD 
OEPTH SM ~~ 

"" " OCOQ ~·. ""'° ., ... ..... .,"' ..... 

COOADINATES N: 106821'1.14 
AZlMlJ'fH: 0 

,.......,., 
F"'FeOlclot ·- Ci.,ctaylr!M ·- C>I•.,,_ .. _ 
H·H•ai.d 

VR-V. flct.41 aRF-Gnrv.l ~ 

NU CATA 

iu.t lYPEANO 5l5! c SURFACE" U< • 
DESCRIPTION g 

• 

• • 
J,l,SM.CL 

J,l,R 

• J,l,R,CL 
J,l,R,CL 
J,l,R,CL (2) 

• J,l,R 
• J,J,R,Cl 

J,l,R,CL 

• J,l,A,CL 
• J,l,R 

J,PL.SM,CL (3) 

J,I.A.CL (6) 

• J,U,SM,CL 

J,l,SM,CL (5) 

J,PL.SM.CL (3) 

• J,l,R 
J,J,SM 
J,C,SM 

J,1,A.Fe 

J,l,R,f!e 

J,PL,SM.CL 

• J,PL,SM,CL 

• J,PL,R,Fe 

• J,l,SM,Fe 

8 J,PL.SM 

• J,PL.SM 
J,PL.SM (2) 

• J,l,R,CL 

Sheet 2 er a 
COLI.AR El.EV: 472,5 

e: is111ae.45 
lNCUNAilON: ·90 

NOTES 
WATER LEVELS 

!NSTRUME;NTATION 

6/17/95@ 11:40 
End Run 3 

!.OGOEO: 9, 11LfON 
CHEC:ICEO: R. BOOTH 
CATE: 7/t2/B5 

Golder Associates 



PROJECT: LAIDLAW/AI-FS 
PROJECT NO: !:M3-2648 
LOCATION; BRIDGETON, MO 

K 

DESCRIPTION 

48 24.3-59.8 ft. 

EO 

.. 

.. 

Fr81ih, thlnfy bedded, lfght 
olive gray (5Y 6/1), f·m 
grained, medium strong, 
LIMESTONE, (ST. LOUIS 
FORMATION) 
Some- fosslliferous zonoo 

59.8-65.9ft. 
so Moderately weathered, thickly 

bedded, dark yerlowilfh orange 
(10VR 6/6). fine grained, 
weak, ARGILLACEOUS LIME­
STONE. (ST. LOUIS 
FORMATION) 
Heavy iron oxide staining 

.. 
DEPTH SCAl,E: t:2 

" g 

~ 
~ 
"' 

OAIWNG CONTRACTOR: LAYNE-WESTERN 
OAILlEA: D. MAHUAIN 

RECORD OF DRJLLHOLE PZ-206-SS 
SORING METHOO; NXCtn~ & water DATUM: MSL 

Sheat 3 ol e 
COLt.AR EL. CV: 472..S 

CRILUNG CATE: 6/17/95 COQAO!NATES N: 109921a, 14 E! $11160.~ 
INCLINATION: •SO CRILL RIG; CME 75 AZIMUTh· o 

...,,.. 
l'"·Fl!..II ....... .. ._ 
F-FDblion 

0 ELEV z 
z OEPll< ~ 

ll'11 "' 

4 

423.30 
... 20 

..... .._ 
O,CUVIJd 
U•lJno.Jlltng 
ST-Sttf)pfll ,.,,._ 

> 
wffi ·~ g§ ROO ~. "w <w 

"' e: Q. Q CQC::,O 
10 r<IT"I- N<f'CIG.-

"'' ~ 

, __ 
F .. FeQD» ·- cc-c,,yinr, 

SM.smaolh ""~ - .. "" ... VR.V, FloJ.Q, Gfli=-Qt,w,;I Fled 

ONTI_ UJTY DATA 

Jiw a~m. lYPEAND 
u!! • SURFACE 

DESCAIPnoN . . 
M o 

8 J,l,R,CL 

J,l,SM 

B,PlSM 

B,PlSM 

• J,l,R.CL 

• J,PL,SM.CL 

B,PL.SM 

• J,C,SM,CL 

• B,PL.SM,Fe 

LOGGED: B. TILTON 
CHECKED: Fl. BOOTH 
CATE: 7/l2f9!i 

"' ~ iE 
§~ " ~ z 
"':! w 

"' ~ ;;\- :;; 
3: 

~ 

0 

1l ], ~ 

~ 

~ ~ 
0 
~ ~ 

!' o~Z ·-· .. 
u a 

z 
g 

I 
~ 

Ill 

"°'"" WATER LEVE!..$ 
INSTFVJMEtll'ATION 

6/17/95 @ 12:40 
End Run4 

Golder Associates 



RECORD OF DRILLHOLE PZ-208-SS ..... 
4 "' • 

PROJECT: LAIDLAW/Rl·FS BORING METHOD: NX Com & water DAnJM: MSL CO.Li.AA ELEV; 472,.5 
PROJECT NO: 943-2640 DRIWNG DATE: 6/17195 COOROINATES N: 106S219,14 E: 15171G0,4.5 
LOCATION: BAIOOETON, MO CRILL RIG·. CME 75 AZIMUTH: 0 INCLINATION: ..., 

AOC E 
J..JQi,t PL ....... P·P¢btl9Q F•FeOtode 

" ~ w '""" c ........ - """"'""' i ~ " :;I "' 
..... s """- .. ....., . CH ....... " g i 

~ [![ 9 ... ....,,, ST- - H-H•dad !@ z ~ < 
F,Foi;l.ticn f.lrr1'1-W VR.Y.~ QAF•Chnl Fi'vd w ... 

~ 
NOTES 

~ ~;; a: ~ ~ ... Ii: WATER l..EVELS 

" 
OESCRIFnON t ... D NTINUITY OAT A 

"' 
m • d ~8 • l! 0 INS'fRUMENTAilON 

J < ELEV z w~ jwln ... a: ~8 ROO 
ti ffi 1YPEANO ! " DEJ>fH z 

il8~ • SURFACE; •• .g 
al "w if •• g'!!g ·~ (Fl) • CESCRIPTION .. 

0000 g 9 ~£ ·~. "'"' .... "' N,W,GW> .. ••• 
•• 59.8-65.9 ft 

Moderately weathered, thickly 
bedded, dark yellowish orange 
{10VR 6/6}, fine gr.lined, 
weak. ARGILLACEOUS LIME-
STONEliST. LOUIS 
FORMA ON) • B,l,A,Fe 
Heavy iron oxide staining 

B.l,SM 65.-4-65,7ft .. Very porous zone, open vugs, 
{< 1 mm.), hlgltty weathered 
65.9-71.4 ft, 

''° • B.I.SM Fresh, lhfnl~bedded, light • ' olive SnY { 5/1), micro,. 
c~ line, medium strong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 
Styfalitic .. 

J,1,SM 
@60.8~ "'3.50 
Very stiff. green$h gray so.co 
f5G 6/1), glauconite clay seam 
-1/2ln.) 

70 

• J,1,11,CL 
J.U,SM,CL • J,PL.SM,CL 

71.4--74,6 ft. 
Fresh, thinly bedded, light 
olive ~ray (SY 6/1), micro-

72 crysta line, medium stron~ 
SIOTURBATW UMESTO E. 
(ST. LOUIS FORMA T!ON) 
Glauc;onite clay seams 
surrounding Umestone pieces, 
Limestone 

74 1 "' ' • B,l,R,CL 

J,(SM 
74.$-76.B ~ 
~htfy weathered, thinfy 

ded, light olive gray • J,l,R,CL (5Y 6/1), very Hne ffralned, 
medium stron~, A GJLLACEOUS • J,PL,SM,CL 
LIMESTONE. ST. LOUIS 

76 FORMATION) 

• J,l,R,CL 

76.6-78.5 ft 
Frash, thinly bedded, light 
onv~ra.y (SY 6/1}, mlcro- • 8,1,R,CL 
cry line, medium strong, 
LIMESTONE. (ST. LOUIS 
FORMATION) • J,l,SM,CL (2) 

" • J,PL.SM,CL 
78.5-84.5 ft. • B.PL,SM Sllghtly weathered, medium 
bedded, pale yellowl.sh brown 393,00 6117/95@ 15:45 
(10YA 612), fine grained, 79,00 EndAun7 
week. ARGILLACEOUS LIME~ 

"' STONE, {ST. LOUIS • FORMATION) 
.. 

lo 

DEPTH SCALE: l ;2 LOGGED: B. TILTON 
OFIILUNG CONTRACTOR: LAYNE·WESTEAN CHECKED: A. SOOTH Golder Associates 
ORfl.LSt 0. MAHURIN. DATE: 7/12/95 



PROJECT: LAIOI.AWM-FS 
PAOJECT' NO: fJ43.2848-
LOCATION: BAIOGETON, MO 

TY e 

DESCRIPTION 

80 78..S.64.5 ft 
Sllghtty weathered, medium 
bedded,,e yellowish brown 
(10YR 6 , fine gtained, 
weak. AR ILLACEOUS LIME· 
STONE. (ST. LOUIS 
FORMATION) 
81.5-83.0ft. 
Low porosity zone, open vugs 

82 (<1 mm. dla) 

84 

82.S.63.2 ~ 
Moderately weathered zone 

84.8-85.Bft. 
Fl'8$h, medium bedded, light 
o=ive ray (fN 6/1}, finely 
c 1/ne, medium :!ltrong, 
LI ESTONE, (ST. LOUIS 
FORMATION) 

86 85.8-92.8 ft 
SUghtty weathered, medium 
bedded, pale yellowish brown 
(10YR 6/2), very finely 
grained, weak, AAGIUACEOUS 
LIMESTONE, (ST. LOUIS 
FORMATION) 
86.o-88.0ft. 
Low porosity zone, 
lntermft«tttt zones with open 

aa vug& (<1 mm. M2m. dia.) with 
Iron oxide staining 
@66.0ft 

9!) 

Firm, clay seam {-112 in.) 

92.6-99.011. 
Fresh, medium bedded, Ughl 
olive gray (5Y 6/1}, very fine 
oralned, medium strong, 
[IMESTONE, (ST. LOUIS 
FORMATION) 

94 Sligh~ argilla.ce<:iu,, 
stylalitic 
94.1-94.Sft. 
Arglllaceous Limestone layer 

DEPTH SCALE: 1:2 
CAIWNG CONlRACTOFI: lAYNE•WESTERN 
ORfi.l.Eft 0. MAHURIN 

RECORD OF DRILLHOLE PZ-208-SS Sheet 5 of 6 

COUAR ELEV: 472.5 BORINGMETHOO: MCContAwater 
OAILUNG OAiE: 5/17/95 
OR!U. RIG: CME 75 

• 

""" 

' 

"" " 

"' ~ 

LOOO:EO: 8. TILTON 
CHECKEO: R. BOCTl1 
DATE; 7/12/i5 

B,PLSM.CL 

• J,PL.,SM,C4 

J,l,A,CL 

B,l,SM,CL 

B,PLSM,CL 

DATUM: MSI. 
CQOAO!NATESN; 106~19.14 
AZ!MU1'11 O 

E~ !511tW.46 
INCUNATION; .SO 

NOTE! 
WAiER Ll:\/EL.S 

INSTRUMENTATION 

6/17/95@ 16:50 
End Aun a 

Golder Associates 



PROJECT: LAIOt.AWIRJ.FS 
PROJECT NO: &43.2948 
LOCATION: BRIOOElON, MO 

E 

'- .. 
92.S.99.0~ 

-

Fresh. medium bedded, light 
(:llive gray (SY. 6/1), very fine 
fimlned. mildium stn:m~, 

MESTONE, (ST. LOU S 
FORMATION) 
Slig~ argltlaceous, 
stylol c 

L 99 96.0-99.0 ft 
Limestone beoomea eoa.~ely 
crystalline 

"''"'"' End of Record of Drillho!G 99.00 
at99.0ft. 

I. TOO 

'-102 

'-104 

'-1os 

'-1ca 

'""110 

112 

DEPTH SCALE: 1 :2 

" 0 
~ 

~ 
~ 
" 

:l_2 
~ 
± 
±. =~ t~ 

~ 
c:c::, 
~Lo 

E::: 
~~ 

OAlWNG CONTRACTOR: lAYNl:,WESTEAN 
DRILLER: 0. MAHIJFIIN 

RECORD OF DRILLHOLE PZ·208-SS ....... of • 
BOAIN13 METHOD: NX Cont & water IJATUM: MSL COil.AR Et.EV: 472,5 
ORIWNG OATE: 6/17195 COOAOINATES N: 106921Q.14 E:. 517169,45 
ORILiAtG; CME75 AZIMUTH: 0 INCUNAllON: ·00 

J.JIW!l ''""""" ,.-... , .. feOJda 
!:l ii ,.,, .. c.c.,..., ·-- CL.Qaylnllf ,: 0 ...._ U·- ·- CH ....... 
~ l; < ~ ~ l;j 9 .!!, .. ._ ST•SfoPpld - H- i\'i !; ,.,,.,._ '" ......... VR,V.lb.vl - .... ,-o a ... 

~ 
NOTES 

~ll 
~ a; z 

~ WATeAleVELS l!l g OI 
N ITV At~ ... 0 ~ "' ~ a; INSTRUMENTATION 

ELEV a Bl RQO 

Q z ... 
!i I u. i~!!! lVPEAND ~s ~ ~: D 0, oem ~ Q ~8~ Ii: SURFACE ir. g;;;! ~ 

(l'1) ~ DESCRlf'TION fi 3:~3: ...... :ri!?2 D O D ~~ £&!&!~12!! ....... .,..... "" .. 111 :i.: :it.a:: 

• "" % 
' 6.Pl.SM,CL 

373.50 
99.00 

LOGGED: B. TII..ToN 
CHECl(SJ: R.. Bc:OTrl 
DATE: 7112195 

S/17/9JJ @ 17:40 

Golder Associates 
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l 

15 

30 

45 I 
I 

:;£; 

•75 

105 

·120 

Well No. PZ·209·SS 

Boring No X-Ref· PZ-208-SS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1'1)13$1219 tt. Eleva!lon Ground Level 
TOP of PVC casing 

472.5 ft. NGVO 
Easting: S171SS N. 

Drilling Summary: 

Total DepJh 99.2 tt. --------------8 ore ho! e Diameter ,o t/-4 in. (0.0-17,0 tt>S 71! in. (17.1)~~.2 It..) 

Casing Stickup Height 1.72 tt. 
DrHler Layne-Western 

Rig 
Bit(S) 

St. Louis, MO 

CME 75, Schramm Portadrill T660H 
61/4 in. ID Hollow Stam Auger Bit, 
NX Core. 5 7/8 In. Button Bit for Reaming 

Drilling Fluid Auger-None, NX Cote Water, 
Air Rotary 

Protective casing axa In. SQuare Steel, by 5 ft. long 

Well Design & Specifications 

Construction Time log: 

Task 
Drilling 
CME75 
Schramm Rotary 

Geophys.Logging: 
Casing; 

Date 

Filter Placement: 411!1116 

Cementing: 
Develepment 
Bentonite Grout 
Bentoni!e Seal 

474.25 ft. NGVD 

Start Finish 
Date Time 

10:00 

10:~ 1Q:.5,6 

Geophysieal Log ___ !--------------------
Casing strlng(s): c ~ Casing s s Screen Well Development 
Basis: Geologic Log X 

Depth String(s) Elevation 
+ 1.72 • 88.70 c, ~- 383.83 

383.83 ~ 374.03 

374.03 .. 373.70 
88.70 • ~- $1 

96.50 • 98.83 C2 

Casing: 

Screen: 

. ---

C1 2 I!. dia. Schedule BO PVC, 
!lush threaded with 0-rlngs 

C2 2 tt. dla. threaded PVC end cap 
(4 in, long or 0.33 tt.) 

S1 2 in. dla. Schedule 80 PVC, 0.010 in. 
machine cut slot, flush threaded with 
u-nngs 

Sand Pack: 16-35 mesh Silica Sand, 85.65-99.2 ft. 
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Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Index
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Index

FR SW
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HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

Blind-drilled from 0 - 135 ft;
no samples collected. 0 - 60
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.9% O2, 0%
LEL, 0 ppm.

58.7
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og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Temperature
Profile

(°F)

59.1

58.7

58.7

58.5

58.5

58.5

15.0

58.2

58.0

57.9

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

D
ep

th
 S

ca
le

(f
ee

t)

R
un

 N
o.

C
or

e 
R

ec
ov

er
y

R
Q

D

Fr
ac

tu
re

s
pe

r F
oo

t

Ty
pe

 a
nd

D
es

cr
ip

tio
n

Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

Set temporary 12-in. D
casing 5 ft into bedrock.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.
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55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.6

57.4

57.4

57.1

57.1

57.1

65.0

56.9

56.9

Switched to sonic drilling.
20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.9

56.7 20.9% O2, 0% LEL, 0 ppm.

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS

20.9% O2, 0% LEL, 0 ppm.
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105.0

110.0

120.0

125.0

130.0

135.0

0.0 to 135.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

56.5

56.2

56.2

56.0

56.2

115.0

100.0
56.7

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
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P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered
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R5- Very Strong
R4- Strong
R3- Medium Strong
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Rock Description Notes

Rock Log

Hole Number:
PZ-209-SS
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136.0

137.0

139.0

140.0

138.0

Temperature
Profile

(°F)

56.0

56.0

56.0

56.9

56.9

1
of
2

4.8
5.0

135.0 to 136.0 ft. - LIMESTONE, yellowish gray
(5Y 8/1) to light olive gray (5Y 6/1) with pale
yellowish brown (10YR 6/2), very light gray, (N9)
and medium dark gray (N4) mottling; light bluish
gray (5B 7/1) banding. Microcrystalline; massive;
competent. Requires multiple hammer blows to
fracture, but easily scratched with knife. Reactive
with with 10% HCl solution.

0

0

0

FR R4

0

0

4.8
4.8

136.0 to 137.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1),
light gray (N7), and medium gray (N5).

137.0 to 138.0 ft. - LIMESTONE, as above, but
laminated beginning at 137.6 ft. Large number of
mechanical breaks from 137.7 - 138.8 ft.

138.0 to 139.0 ft. - LIMESTONE, as above, but
massive beginning at 138.8 ft.

139.0 to 140.0 ft. - LIMESTONE, as above, with
greenish-gray (5G 8/1) mottling.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR

FR

R4

R3 to R4

R4

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

R3 to R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

135.0

142.0

143.0

145.0

144.0

141.0

55.7
140.0 to 141.0 ft. - LIMESTONE, light olive gray
(5Y 6/1) and greenish gray (5GY 6/1) with yellowish
gray (5Y 8/1) and olive gray (5Y 4/1) mottling. With
faint grayish orange (10YR 7/4) staining.
Microcrystalline; massive; competent. Requires multiple
hammer blows to fracture, but easily scratched with
knife. Reactive with with 10% HCl solution.

0

0

0

0

0

142.0 to 143.0 ft. - LIMESTONE, as above, but
microcrystalline to fine-grained. Large number of
mechanical breaks from 142.4 - 142.6 ft.

141.0 to 142.0 ft. - LIMESTONE, as above, but
laminated from 141.7 - 142 ft.

143.0 to 144.0 ft. - LIMESTONE, as above, but
dark gray (N3), light olive gray (5Y 6/1), and
greenish gray (5GY 6/1)

144.0 to 145.0 ft. - LIMESTONE, as above, but
medium gray (N5) and light olive gray (5Y 6/1). No
staining.

2
of
2

9.9
10.0 0

0

0

FR to SW R4

0

0

9.9
9.9

FR to SW

FR to SW

FR to SW

FR

R4

R3

R4

R4

56.0

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

R
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Index

FR SW
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Hole Number:
PZ-209-SS

G
ra

ph
ic

 L
og

145.0

146.0

147.0

149.0

150.0

148.0

LIMESTONE

Temperature
Profile

(°F)

56.0

≤20.3% O2, ≤6.3% LEL,
≤9.8 ppm. Readings
fluctuating rapidly.
Boring Depth:  150 ft. bgs.

145.0 to 146.0 ft. - LIMESTONE, as above.

146.0 to 147.0 ft. - LIMESTONE, as above, but
microcrystalline.

147.0 to 148.0 ft. - LIMESTONE, as above.

148.0 to 149.0 ft. - LIMESTONE, as above.

149.0 to 150.0 ft. - LIMESTONE, as above.

56.0

FR R4

FR R4

FR R4

FR R4

FR R4

0

0

0

0

0

0

0

0

00

 Ground Surface Elevation:  487.38Local Site Coordinates:    1067071.07 N,  517108.12 E

151.0

152.0

154.0

155.0

153.0

R







Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E

Sheet 1 of 7

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.
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Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 235 ft;
no samples collected. 0 - 80
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.6% O2, 0%
LEL, 0 ppm.

59.6

G
ra
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ic
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og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

59.9

59.6

59.6

59.4

59.1

59.4

15.0

59.1

59.1

59.1

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE
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Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E
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Index
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Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Continued drilling through
casing.

58.7

G
ra
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ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.7

58.5

65.0

58.5

20.9% O2, 0% LEL, 0 ppm.

Very difficult drilling from
80 to 100 feet, driller
switched to Sonic rest of
way. 20.9% O2, 0% LEL, 0
ppm.

50.0
59.1

58.5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

58.7

58.7 20.9% O2, 0% LEL, 0 ppm.

58.5

58.5

58.5

20.9% O2, 0% LEL, 0 ppm.
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Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.
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105.0

110.0

120.0

125.0

130.0

140.0

145.0

150.0

135.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.5

115.0

58.0

58.0

20.9% O2, 0% LEL, 0 ppm..

100.0
58.5

58.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

58.5

58.5

58.5

58.5

58.2

58.2

20.9% O2, 0% LEL, 0 ppm.
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Hole Number:
PZ-209-SD

 Ground Surface Elevation:  487.24Local Site Coordinates:    1067075.74 N,  517103.75 E
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Rock Description Notes

Rock Log

57.9
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155.0

160.0

170.0

175.0

180.0

190.0

195.0

200.0

185.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.9

57.6

57.6

57.4

165.0

57.4

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

150.0
58.0

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

57.6

57.6

57.4

20.9% O2, 0% LEL, 0 ppm.
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20.9% O2, 0% LEL, 0 ppm.
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205.0

210.0

220.0

225.0

230.0

235.0

0.0 to 235.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

56.9

56.9

56.2

56.7

215.0

200.0
57.4

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

56.2

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.
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237.0

239.0

240.0

238.0

Temperature
Profile

(°F)

56.2
1
of
2

5.0
5.0

235.0 to 236.0 ft. - LIMESTONE, medium gray
(N6). Medium-grained; massive; competent; fresh. 0

0

0

FR R5

1

0

4.5
5.0

238.0 to 239.0 ft. - LIMESTONE, as above,
238.3 to 238.4 ft but more fossilized. 238.4 to
240.0 ft, gray (N5). Medium-grained; thinly to
intensely bedded; competent, fresh.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR

FR

R5

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

235.0

242.0

243.0

245.0

244.0

241.0

55.7

240.0 to 241.0 ft. - LIMESTONE, as above. 0

0

0

0

0

2
of
2

10.0
10.0 0

0

0

FR R5

0

0

7.2
10.0

FR

FR

FR

FR

R5

R5

R5

R5

55.6

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.
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Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 2-4, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
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S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular
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SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak
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og

245.0

246.0

247.0

249.0

250.0

248.0

LIMESTONE

Temperature
Profile

(°F)

55.4
Boring Depth:  250 ft. bgs.

248.0 to 249.0 ft. - LIMESTONE, as above,
but thinly bedded.

55.6

FR R5

FR R5

FR R5

FR R5

FR R5

0

1

0

0

0

0

0

00

251.0

252.0

254.0

255.0

253.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.
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Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Rock Description Notes

Rock Log

Blind-drilled from 0 - 133 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.9% O2, 0%
LEL, 0 ppm.

57.9

G
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og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.2

57.9

57.9

57.6

57.6

57.6

15.0

57.6

57.6

57.6

20.9% O2, 0% LEL, 0 ppm.
Very wet.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE
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Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Switched to sonic drilling.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.
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og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.6

57.6

57.6

57.6

57.6

57.6

65.0

57.6

57.6

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.6

57.9 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

R



Hole Number:
PZ-210-SS

 Ground Surface Elevation:  484.52Local Site Coordinates:    1066828.73 N,  516777.04 E

Sheet 3 of 5

Discontinuity
Data

D
ep

th
 S

ca
le

(f
ee

t)

R
un

 N
o.

C
or

e 
R

ec
ov

er
y

R
Q

D

Fr
ac

tu
re

s
pe

r F
oo

t

Ty
pe

 a
nd

D
es

cr
ip

tio
n

Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.
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G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

130.0

133.0

0.0 to 133.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.9

57.4

57.4

57.1

57.4

115.0

100.0
57.9

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Temperature
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56.9

1
of
2

5.0
5.0

133.0 to 134.0 ft.  - LIMESTONE, light olive gray (5Y 6/1)
to olive gray (5Y 4/1). With very light gray (N9) and
yellowish gray (5Y 8/1) mottling and spotting.
Microcrystalline to fine-grained; massive to laminated;
competent. Requires one to multiple hammer blows to
fracture, but easily scratched with knife. Reactive with with
10% HCl solution.

0

5

0

FR R3 to R4

0

2

4.3
5.0

134.0 to 135.0 ft.  - LIMESTONE, as above, but with
medium bluish gray (5B 5/1) spotting. Slightly weathered
from 134.1 to 134.9 ft; surface discoloration on fractures,
weaker along bedding planes, can easily be broken by
hand in spots. Surface discoloration of dark yellowish
brown (10YR 4/2), moderate yellowish brown (10YR 5/4)
on fractures. Partial healing/filling of cavities at 134.2 ft.
Medium bluish gray (5B 5/1) mineralization at 134.8 ft.

135.0 to 136.0 ft.  - LIMESTONE, as above, but yellowish
gray (5Y 8/1) to light olive gray (5Y 6/1). With greenish
gray (5G 6/1) mottling. Microcrystalline beginning at 135.6
ft. Flint-or chert-like. Very uniform in color. Dark greenish
gray (5GY 4/1) dendritic mineralization at 135.9 ft.

SW

FR

FR

FR to SW

R3-R4

R3-R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

133.0

140.0

141.0

143.0

142.0

139.0

0

0

0

0

139.0 to 140.0 ft.  - LIMESTONE, as above, but
microcrystalline to fine-grained. Slightly weathered from
139.1-139.7 ft; surface discoloration on fractures, weaker
along bedding planes, can be broken by hand in spots.
Surface discoloration of pale yellowish brown (10YR
6/2), brownish gray (5YR 4/1), and olive gray (5Y 4/1) on
fractures. Vitreous, medium bluish gray (5B 5/1)
mineralization at approx. 139.5 ft. Multiple mechanical
breaks mixed with bedding plane joints, Core has little
cross-sectional integrity; gravel-like. Difficult to discern
individual joints.

2
of
2

9.7
10.0 0

2+

0

FR

0

0

9.1
9.7

FR to SW

FR

FR

FR

R4

R4

R4 to R3

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.9

R3 to R4

[134.2]
90°, B,
PL, R

[134.3]
85°, B,
PL, R

[134.75]
90°, B, I,

R
[134.8]
85°, B,
PL, R

[134.85]
90°, B,
PL, R

R3-R4

[137.9]
60°, B,
PL, R

[137.95]
80°, B,
PL, R

R3-R4

R3-R4

[139.15]
90°, B,
PL, R

[139.65]
90°, B,
PL, S
Other

fractures
evident,

but
difficult

to
discern.

136.0 to 137.0 ft.  - LIMESTONE, as above. Moderately
healed bedding plane joint at 136.6 ft.

137.0 to 138.0 ft.  - LIMESTONE, as above. Medium
dark-gray (N4) dendritic mineralization  at 137.1-137.2 ft.
Multiple moderatly healed bedding plane joints at 137.7 ft.
Slightly weathered from 137.9-140 ft; surface discoloration
on fractures. Surface discoloration of dark yellowish brown
(10YR 4/2), brownish gray (5YR 4/1), medium bluish gray
(5B 5/1) on fractures.

138.0 to 139.0 ft.  - LIMESTONE, yellowish gray (5Y 8/1)
and light gray (5Y 6/1). With very light gray (N8) and dark
gray (N3) mottling. With dark yellowish brown (10YR 4/2)
from 138-138.2 ft. Microcrystalline; massive to laminated;
competent. Requires one to multiple hammer blows to
fracture, but easily scratched with knife. Reactive with
with 10% HCl solution.

140.0 to 141.0 ft.  - LIMESTONE, as above, but with little
mottling. Microcrystalline, massive.

141.0 to 142.0 ft.  - LIMESTONE, as above.

142.0 to 143.0 ft.  - LIMESTONE, as above,  0.2 ft band
of medium light gray (N6) at 142.5 ft. Laminated from
142.5 to 143 ft. With very light gray (N8) and medium
dark gray (N4) mottling. Multiple mechanical breaks.

R
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Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 16, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head
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R6 R5 R4
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R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
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ic

 L
og

143.0

144.0

145.0

147.0

148.0

146.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  148 ft. bgs.

143.0 to 144.0 ft. - LIMESTONE, as above, but
massive to laminated. Multiple mechanical
breaks from 143.2 - 143.7 ft. Surface
discoloration on bottom face of fracture at 143.7
ft. Medium dark gray (N4) and olive gray (5Y
4/1). (No discoloration on top face; possible
mechanical destruction.)

144.0 to 145.0 ft. - LIMESTONE, as above, but
massive; microcrystalline to fine-grained.

145.0 to 146.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/I), light olive gray (5Y
6/1), and olive gray (5Y 4/1). With greenish gray
(5G 6/1) mottling at 145.5 ft. Massive to
laminated. Can be broken by hand from 145.7 to
145.9 ft. Likely mechanical destruction and
weakening. (No weathering evident.)

146.0 to 147.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/I) and light olive gray (5Y
6/1), massive, microcrystalline beginning 1t 146.4
ft. Slightly weathered at 146.1 ft: surface
discoloration on fracture, weaker along bedding
planes, can be broken by hand in spots. Vitreous,
planar mineralization roughly parallel to core axis
(90 to 80°) from 146.7 - 146.8 ft.

147.0 to 148.0 ft. - LIMESTONE, as above.

FR to SW R3 to R4

FR R4

FR R4 to R3

FR to SW

FR R4

0

0

1

1

00

149.0

150.0

152.0

153.0

151.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

56.7

[143.7]
85°, B,
PL, S

R4 to R3

[146.1]
90°, B,

PL,
VR

R
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Index
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Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 233 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole. 20.6% O2, 0%
LEL, 0 ppm.

58.2

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

58.2

58.2

58.0

58.0

58.0

58.0

15.0

58.0

58.0

58.0

20.6% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.6% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

R
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55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

Temperature
Profile

(°F)

58.0

58.0

58.0

58.0

65.0

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
58.0

58.0 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

Set temporary 8-in. D casing
5 ft into bedrock. Switched
to sonic drilling. Continued
drilling through casing.
20.9% O2, 0% LEL, 0 ppm.

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

58.0

58.0

58.0

58.0

R
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

58.0

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

58.0

58.0

58.0

58.0

58.0

140.0

145.0

150.0 57.9

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

58.0

58.0

20.9% O2, 0% LEL, 0 ppm.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

57.6

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

57.9

57.9

57.6

57.6

57.6

190.0

195.0

200.0 57.6

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

57.6

57.6

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.
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20.9% O2, 0% LEL, 0 ppm.
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Temperature
Profile
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57.6

215.0

200.0
57.6

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

0.0 to 233.0 ft. - Blind drilled.  No sample collected.

57.6

57.6

57.4 20.9% O2, 0% LEL, 0 ppm.

57.4

57.4

20.9% O2, 0% LEL, 0 ppm.
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237.0

238.0
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Temperature
Profile
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57.1

1
of
2

233.0 to 234.0 ft.  - LIMESTONE, light olive gray (5Y 6/1)
and olive gray (5Y 4/1) with medium dark gray (N4) and
yellowish gray (5Y 8/1) mottling. Microcrystalline to fine
grained; massive to laminated; competent. Requires
multiple hammer blows to fracture, but easily scratched
with knife. Reactive with 10% HCl solution. Slightly
weathered from 233.4 to 233.7 ft; moderate surface
discoloration on fractures, weaker along bedding planes,
can easily be broken by hand in spots. Moderate surface
discoloration of dark yellowish brown (10YR 4/2) and
olive gray (5Y 4/1) on fractures.

3

0

0

FR to SW R4

1

0

4.6
4.9

234.0 to 235.0 ft.  - LIMESTONE, as above, but light
olive gray (5Y 6/1). With pale yellowish brown (10YR
6/2), light gray (N7), and olive gray (5Y 4/1) mottling.
Massive. Mineralization at 234.0 ft.

235.0 to 236.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2), light olive gray (5Y 4/1).
Light gray (N7) mineralization within cavities at 235.5 ft.

20.9% O2, 0% LEL, 0 ppm.

FR

FR

FR to SW

FR

R4

R4

R4

R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

233.0

240.0

241.0

243.0

242.0

239.0

0

0

0

0

2
of
2

10.0
10.0 0

1

0

FR R4 to R3

0

0

10.0
10.0

FR to SW

FR to SW

FR to SW

R3

R3

R3

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.9

236.0 to 237.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1). With
light gray (N7) mottling. Slightly weathered at 236.1 ft;
surface discoloration on bottom face of fracture, weaker
along bedding planes, easily flakes away when scratched
with fingernail. Surface discoloration of pale yellowish
brown (10YR 6/2) and olive gray (5Y 4/1) on fracture.
Massive with lamination around fracture at 236.1 ft.

4.9
5.0

[233.4]
90°, B,
PL, S

[233.65]
85°, B,
PL, R

[233.7]
85°, B,
PL, S

[236.1]
85°, B,
PL, R

[239.85]
80°, B,
PL, S

237.0 to 238.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
Color is uniform; little mottling, spotting, or banding.

238.0 to 239.0 ft.  - LIMESTONE, yellowish gray (5Y
8/1), light olive gray (5Y 6/1) and olive gray (5Y 4/1).
With moderate yellowish brown (10YR 5/4) and light gray
(N8) mottling. Microcrystalline to fine-grained; massive;
competent. Requires one or multiple hammer blows to
fracture, but easily scratched with knife. Reactive with
10% HCl solution. Laminated from 238.9 ft; weaker (R1 to
R2) along bedding planes, easily flakes away when
scratched with fingernail.

239.0 to 240.0 ft.  - LIMESTONE, as above, but with
pale yellowish brown (10YR 6/2) and light gray (N8)
mottling. Massive to laminated. Slightly weathered at
239.85 ft; surface discoloration on fracture, weaker along
bedding planes, can easily be broken by hand in spots.
Surface discoloration of brownish gray (5YR 4/1) to olive
gray (5Y 4/1) on fracture.

240.0 to 241.0 ft.  - LIMESTONE, as above, but with
light gray (N8) mottling. Slightly weathered from 240.2
to 240.3 ft; weaker along bedding planes, can easily be
broken by hand in spots. Moderate surface discoloration
of olive gray (5Y 4/1) along planes when broken by hand.

241.0 to 242.0 ft.  - LIMESTONE, as above. Slightly
weathered at 241.35 ft; weaker along bedding planes,
olive gray (5Y 4/1) discoloration on mechanical break
surfaces.

242.0 to 243.0 ft.  - LIMESTONE, as above, but fine to
medium-grained. Slightly weathered at 242-242.1 ft and
242.3 ft; weaker along bedding planes, olive gray (5Y
4/1) discoloration on mechanical break surfaces.

FR to SW R3

R
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 15, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Index
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R6 R5 R4
R3 R2 R1
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Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak
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og

243.0

244.0

245.0

247.0

248.0

246.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  248 ft. bgs.

FR R3 to R4

FR

FR

FR

FR

0

0

0

0

0

0

0

0

00

151.0

152.0

154.0

155.0

153.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

56.9

R3 to R4

R3 to R4

R3 to R4

R3 to R4

243.0 to 244.0 ft. - LIMESTONE, as above, but
light olive gray (5Y 6/1). With pale yellowish
brown (10YR 6/2), olive gray (5Y 4/1) mottling
and white (N9), yellowish gray (5Y 8/1),
medium bluish gray (5B 5/1) speckling.

244.0 to 245.0 ft. - LIMESTONE, as above, but
also with medium dark gray (N4) mottling.

245.0 to 246.0 ft. - LIMESTONE, as above.

246.0 to 247.0 ft. - LIMESTONE, as above.

247.0 to 248.0 ft. - LIMESTONE, as above.
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Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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Rock Description Notes

Rock Log

Blind-drilled from 0 - 132 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.
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35.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

57.4

57.4

57.1

57.1

57.4

15.0

57.1

57.1

57.1

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0.8
ppm (peak).

20.9% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE
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Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Switched to sonic drilling.
Continued drilling through
casing. 20.9% O2, 0% LEL,
0 ppm.

57.1

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.1

57.1

57.1

57.1

57.1

57.1

65.0

57.1

56.9

20.9% O2, 0% LEL, 0 ppm..

20.9% O2, 0% LEL, 0 ppm.

50.0
57.1

56.9 20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.
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20.9% O2, 0% LEL, 0 ppm.
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0.0 to 132.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

56.9

56.9

56.7

56.7

115.0

100.0
56.9

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.
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Temperature
Profile

(°F)

56.7

1
of
2

4.9
5.0

132.0 to 133.0 ft.  - LIMESTONE, yellowish gray (5Y 8/1) to
light olive gray (5Y 6/1). With pale yellowish brown (10YR
6/2), dark yellowish brown (10YR 4/2), dark gray (N3),
brownish gray (5YR 4/1), olive gray (5Y 4/1) mottling.
Microcrystalline; massive to laminated; competent. Requires
multiple hammer blows to fracture, but easily scratched with
knife. Reactive with with 10% HCl solution.

0

1

0

FR R4

0

0

4.9
4.9

133.0 to 134.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2), yellowish gray (5Y 8/1),
and light olive gray (5Y 6/1). Slightly weathered at 133.8
ft: surface discoloration on fracture, weaker along
bedding planes, can easily be broken by hand in spots (R1
to R2). Surface discoloration of olive gray (5Y 4/1) and
dark greenish gray (5GY 4/1) on fracture. Light gray(N7)
to yellowish gray (5Y 8/1) filling of cavities near fracture;
some mineralization.
134.0 to 135.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
With some blotches of greenish gray (5G 6/1). Little
mottling or spotting; more uniform in color than above.
Massive.

20.9% O2, 0% LEL, 0 ppm.

FR to SW

FR

FR

FR

R3

R4

R4

R3 to R4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

132.0

139.0

140.0

142.0

141.0

138.0

0

0

0

0

0

2
of
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9.1
10.0 0

0

0

FR R3

0

0

9.1
9.1

FR to SW

FR

FR

FR

R3

R4

R4

R4

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

[133.8 ]
70°, J
or B, I,

R

135.0 to 136.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1), and
greenish gray (5G 6/1).

136.0 to 137.0 ft.  - LIMESTONE, as above, but with
white (N9) spotting. Massive, with some lamination and
very thin bedding from 136.6 - 136.8 ft. Moderately
healed irregular bedding joints from  136.6 - 136.7 ft.
Very light gray (N8), light olive gray (5Y 6/1), and olive
gray (5Y 4/1) near joints.

137.0 to 138.0 ft.  - LIMESTONE, light olive gray (5Y
6/1). With pale yellowish brown (10YR 6/2), dark
yelloish brown (10YR 4/2), white (N9), medium gray
(N5), medium bluish gray (5B 5/1) mottling and spotting.
Microcrystalline; massive; competent. Requires one
hammer blow to fracture, but easily scratched with knife.
Reactive with with 10% HCl solution. Some lamination
at 137.8 ft.

138.0 to 139.0 ft.  - LIMESTONE, as above, but pale
yellowish brown (10YR 6/2) and light olive gray (5Y
6/1). With dark yellowish brown (10YR 4/2), white (N9),
olive gray (5Y 4/1) mottling. Microcrystalline to
fine-grained. Slightly weathered from 138.4 - 138.9 ft:
some lamination, weaker along bedding planes, can be
broken by hand with difficulty (R2). With olive gray (5Y
4/1) in weathered interval.

139.0 to 140.0 ft.  - LIMESTONE, as above, but light
olive gray (5Y 6/1). With white (N9), light gray (N7),
and olive gray (5Y 4/1) mottling and spots.
Microcrystalline to fine-grained; massive to laminated.
Possible moderate healing of bedding joints from 139.3 -
139.4 ft.

140.0 to 141.0 ft.  - LIMESTONE, as above, but very
light gray (N8), yellowish gray (5Y 8/1), and light olive
gray (5Y 6/1). With mottling of olive gray (5Y 4/1) and
greenish gray (5G 6/1). Moderately healed irregular
bedding joint at 140.3 ft.

141.0 to 142.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y 6/1).
Little mottling; more uniform in color than above.
Microcrystalline; massive.

R
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 7, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head
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B-Bedding
F-Foliation
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C-Curved
U-Undulating
ST-Stepped
I-Irregular
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K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak
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og

142.0

143.0

144.0

146.0

147.0

145.0

LIMESTONE

Temperature
Profile

(°F)

56.7
Boring Depth:  147 ft. bgs.

142.0 to 143.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1). Fine (< 1 mm) veins,
pale green (10G 6/2) and medium bluish gray
(5B 5/1).

143.0 to 144.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1). Uniform in color.

144.0 to 145.0 ft. - LIMESTONE, as above.

145.0 to 146.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1) to light olive gray (5Y
6/1). With olive gray (5Y 4/1), pale yellowish
brown (10YR 6/2), white (N9), and medium
bluish gray (5B 5/1) spots.

146.0 to 147.0 ft. - LIMESTONE, as above, but
with some lamination from 146 - 146.1 ft.

FR R4

FR R4

FR R3

FR R3

FR R3 to R4

0

0

0

0

0

0

0

0

00

151.0

152.0

154.0

155.0

153.0

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt, Herst & Associates, Inc.

56.7

20.9% O2, 0% LEL, 0 ppm.
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 232 ft;
no samples collected. 0 - 50
ft drilled via air rotary.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.
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5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.9

57.6

57.6

15.0

57.4

20.4% O2, 40% LEL, 18.1
ppm.

20.9% O2, 0% LEL, 0 ppm.

Competent bedrock
encountered.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

57.6

57.6

57.6

57.6

57.4
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Rock Description Notes

Rock Log

Set temporary 8-in. D
casing 5 ft into bedrock.
Continued drilling through
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G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

65.0

20.9% O2, 0% LEL, 0 ppm.

50.0
57.4

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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20.9% O2, 0% LEL, 0 ppm.
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0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.4

115.0

20.9% O2, 0% LEL, 0 ppm..

100.0
57.4

57.4

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

57.1

57.1

56.9

56.5

165.0

56.2

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

150.0
57.4

56.2

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

56.7

56.5

56.2

20.9% O2, 0% LEL, 0 ppm.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.
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og

205.0

210.0

220.0

225.0

230.0

232.0

0.0 to 232.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

56.2

56.0

56.2

215.0

200.0
56.2

20.9% O2, 0% LEL, 0 ppm.

Change in scale see sheet 6 of 7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.9% O2, 0% LEL, 0 ppm.
Weathered fracture.

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

56.2

56.2

56.2

R
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Rock Description Notes

Rock Log
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233.0

234.0

236.0

237.0

235.0

Temperature
Profile

(°F)

1
of
2

4.8
5.0

232.0 to 233.0 ft. - LIMESTONE, medium gray
(N6). Medium-grained; massive; competent; fresh. 1

0

2

FR R5

0

0

3.2
5.0

20.9% O2, 0% LEL, 0 ppm.
Weathered fracture.

FR

FR

FR

FR

R5

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

232.0

239.0

240.0

242.0

241.0

238.0

240.0 to 241.0 ft. - LIMESTONE, as above.

4

3

2

1

2
of
2

9.6
10.0 5 FR R56.8

10.0

FR

FR

FR

FR

R5

R5

R5

R5

LIMESTONE

90°,
PL;
90°,
PL

Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

Weathered fracture with
very dark gray deposits;
slightly weathered fracture
with small amounts of dark
gray deposits.

55.6

55.4

85°,
PL

90°,
PL

(all 5)

90°,
PL

(all 4)

80°,
PL

(all 3)

90°,
PL;
90°,
PL

90°,
PL

R
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

242.0

243.0

244.0

246.0

247.0

245.0

LIMESTONE

Temperature
Profile

(°F)

55.6
Boring Depth:  247 ft. bgs.

244.0 to 245.0 ft. - LIMESTONE, medium
gray (N6) with light brownish gray (5YR
6/1). Medium-grained; massive; competent;
fresh.

FR R5

FR R5

FR R5

FR R5

FR R5

1

0

2

2

0

3

248.0

249.0

251.0

252.0

250.0

20.9% O2, 0% LEL, 0 ppm.

90°,
PL

Hole Number:
PZ-211-SD

 Ground Surface Elevation:  484.82Local Site Coordinates:    1067056.90 N,  517015.98 E

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 6, 2013

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helpers:  Rob Underwood, Ben Williams
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

55.6

90°,
PL;
90°,
PL

90°,
PL;
90°,
PL

80°,
PL;
90°,
PL;
75°,
PL

245.0 to 246.0 ft. - LIMESTONE, 245.2 to
246 ft. light brownish gray (5YR 6/1) with
mixture of dark gray (N4). Medium to
coarse-grained; massive; competent; fresh.

246.0 to 247.0 ft. - LIMESTONE, dark
gray (N4). Coarse-grained; massive;
competent; fresh.

R







Hole Number:
PZ-212-SS

 Ground Surface Elevation:  480.15Local Site Coordinates:    1067490.67 N,  517977.49 E

Sheet 1 of 3

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled enitire boring;
no samples collected. Set 10
feet of 12-inch diameter
steel temporary casing, then
set 35 feet of 8-inch
diameter steel temporary
casing.  Switched from air
rotary to sonic and back as
needed. O2 (%), methane
(%LEL), and VOCs (ppm)
monitored at borehole.

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

15.0

20.3% O2, 0% LEL, 0 ppm.
Very wet cuttings at 10 feet
below ground surface.

20.3% O2, 0% LEL, 0 ppm.

20.3% O2, 0% LEL, 0 ppm.
Wet cuttings 20 - 30 feet.

20.3% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

Appear to hit rock at 34
feet.

Cuttings tan/brown silty clay.

Cuttings gray/tan sand, silit, clay.

Cuttings contain larage limestone/sandstone cobbles
and wood fragments

R



Hole Number:
PZ-212-SS

 Ground Surface Elevation:  480.15Local Site Coordinates:    1067490.67 N,  517977.49 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

G
ra
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ic
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og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

65.0

20.9% O2, 0% LEL, 0 ppm.

Difficult to keep hole open
since gravel appears to
keep intruding the hole.

50.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

20.9% O2, 0% LEL, 0 ppm.

Cuttings change from light gray limestone chips to
brown sands and gravels.

Cuttings indicate back into Limestone.

R



Hole Number:
PZ-212-SS

 Ground Surface Elevation:  480.15Local Site Coordinates:    1067490.67 N,  517977.49 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

130.0

135.0

0.0 to 150.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

115.0

100.0

20.9% O2, 0% LEL, 0 ppm.

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 18, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

140.0

145.0

150.0
Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By: Steve Jett, Herst & Associates, Inc.

Decided to use this
borehole for PZ-212-SS
and not core, since can't
keep hole open to allow
coring devices.

20.9% O2, 0% LEL, 0 ppm.

R







Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E

Sheet 1 of 9

Discontinuity
Data

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

Blind-drilled from 0 - 129 ft;
no samples collected.
Switched from air rotary to
sonic and back as needed.
O2 (%), methane (%LEL),
and VOCs (ppm) monitored
at borehole.

60.2

G
ra

ph
ic

 L
og

5.0

10.0

20.0

25.0

30.0

40.0

45.0

50.0

35.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.2

60.2

60.2

15.0

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

0.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

60.2

60.2

60.2

60.2

60.2

60.5 20.4% O2, 0% LEL, 0 ppm.

R



Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

G
ra

ph
ic

 L
og

55.0

60.0

70.0

75.0

80.0

90.0

95.0

100.0

85.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.5

65.0

60.7

20.9% O2, 0% LEL, 0 ppm.

Set temporary 8-in. D
casing to 80 ft. Continued
drilling through casing.
20.9% O2, 0% LEL, 0 ppm.

50.0
60.5

60.7

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

20.4% O2, 0% LEL, 0 ppm.

60.5

60.5

20.9% O2, 0% LEL, 0 ppm.60.5

60.5

60.5

60.5

60.5

20.9% O2, 0% LEL, 0 ppm.
Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

20.9% O2, 0% LEL, 0 ppm.

G
ra

ph
ic

 L
og

105.0

110.0

120.0

125.0

129.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.7

60.7

115.0

100.0
60.7

21.2% O2, 0% LEL, 0 ppm.

Change in scale see sheet 4 of 5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

60.7

60.7

60.7

20.9% O2, 0% LEL, 0 ppm.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E
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Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

G
ra

ph
ic

 L
og

130.0

131.0

133.0

134.0

132.0

Temperature
Profile

(°F)

60.7

1
of
4

4.7
5.0

129.0 to 130.0 ft. - LIMESTONE, light olive gray
(5Y 6/1). With white (N9), greenish gray (5GY 6/1),
and olive gray (5GY 4/1) spotting. Microcrystalline
to fine-grained; massive; competent. Requires
multiple hammer blows to fracture, but easily
scratched with knife. Reactive with with 10% HCl
solution.

0

0

0

F R4

0

0

4.7
4.7

130.0 to 131.0 ft. - LIMESTONE, as above, but
with some lamination.

131.0 to 132.0 ft. - LIMESTONE, as above, but
massive. With addition of very light gray (N8)
spotting.

132.0 to 133.0 ft. - LIMESTONE, as above, but
with addition of grenish gray (5G 6/1) spotting.

133.0 to 134.0 ft. - LIMESTONE, as above, but
with faint grayish orange (10YR 7/4) staining at
133.5  ft. Some lamination from 133.5 - 133.7 ft.
Possible moderately healed planar bedding
joints. Olive gray (5Y 4/1) at healed joints.

20.9% O2, 0% LEL, 0 ppm.

F

F

F

F

R3

R4

R4 to R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

129.0

136.0

137.0

139.0

138.0

135.0

134.0 to 135.0 ft.  - LIMESTONE, light olive gray (5Y 6/1).
With pale yellowish brown (10YR 6/2), white (N9), medium
dark gray (N4), and olive gray (5Y 4/1) spotting.
Microcrystalline; massive to laminated; competent. Easily
broken by hand, easily scratched with knife. Reactive with
10% HCl solution. Slightly weathered: faint moderate
yellowish brown (10YR 5/4) staining; weak along bedding
planes, crumbly, can be flaked away with fingernail.

0

1

0

0

0

135.0 to 136.0 ft. - LIMESTONE, as above, but
greater lamination and more significant
weathering. Surface discoloration of pale
yellowish brown (10YR 6/2) and olive gray (5Y
4/1) on fracture.

136.0 to 137.0 ft. - LIMESTONE, as above, but
with white (N9), very light gray (N8), and olive
black (5Y 2/1) spotting.

2
of
4

10.0
10.0 0

0

F to SW R2 to R3

0

0

10.0
10.0

SW

F to SW

F

R2

R2

20.9% O2, 0% LEL, 0 ppm.

LIMESTONE

60.7

R4 to R5

[135.25]
90°, B,
U, VR

R2 to R3

F to SW R2

137.0 to 138.0 ft. - LIMESTONE, as above, but
with addition of pale yellowish brown (10YR
6/2), dark yellowish brown (10YR 4/2), and
greenish gray (5G 6/1) spotting.

138.0 to 139.0 ft.  - LIMESTONE, as above, but
yellowish gray (5Y 8/1), light olive gray (5Y 6/1), and
olive gray (5Y 4/1). With pale yellowish brown (10YR
6/2), grayish green (10G 4/2), white (N9), and greenish
gray (5GY 6/1) spotting. Microcrystalline to
fine-grained. Slightly weathered: weak along bedding
planes, crumbly, can be flaked away with fingernail.
However, less lamination than above.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Weathering
Index

Strength
Index

FR SW
MW

HW CW

R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

139.0

140.0

141.0

143.0

144.0

142.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  244 ft. bgs.

139.0 to 140.0 ft. - LIMESTONE, as above, but
microcrystalline. Surface discoloration of olive
gray (5Y 4/1) on fracture.

141.0 to 142.0 ft. - LIMESTONE, as above, but
light olive gray (5Y 6/1). With addition of
medium gray (N5) and greenish gray (5GY 6/1)
mottling. More lamination than above. Very
weak along bedding planes, can easily be pulled
apart by hand at bedding joints. Surface
discoloration of olive gray (5Y 4/1) to dark
greenish gray (5GY 4/1) on fracture. Fracture
somewhat conchoidal in appearance.

142.0 to 143.0 ft. - LIMESTONE, as above, but
with pale yellowish brown (10YR 6/2) and white
(N9) spotting; rarely, grayish black (N2) flecks.

F to SW R2 to R3

R2

R2

1

0

1

0

0

0

00

20.9% O2, 0% LEL, 0 ppm.

60.7

[139.3]
85°, B
P, R

F to SW R2 to R3

F to SW
[141.7]
85°, B,

I, S

F to SW R2 to R3

F to SW

140.0 to 141.0 ft. - LIMESTONE, as above, but
pale yellowish brown (10YR 6/2) and light olive
gray (5Y 6/1). With dark yellowish brown
(10YR 4/2) and white (N9) spotting.

143.0 to 144.0 ft. - LIMESTONE, as above, but
yellowish gray (5Y 8/1) and light olive gray (5Y
6/1). With greenish gray (5GY 6/1) mottling.
Faint grayish orange (10YR 7/4) staining from
143.6 - 143.7 ft. Moderately healed planar
bedding joint at 143.65 ft. More massive and
stronger (R4) after 143.7 ft.

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

Change in scale see sheet 6 of 7
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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145.0

150.0

160.0

165.0

170.0

180.0

185.0

190.0

175.0

144.0 to 229.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.7155.0

144.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

Meter:
Solinst
Model
107 TLC

LIMESTONE

60.7

60.7

60.5 20.9% O2, 0% LEL, 0 ppm.

Blind-drilled from 144 -
229 ft; no samples
collected; Borehole reamed
to 6-inch diameter before
setting well. 20.9% O2, 0%
LEL, 0 ppm.

60.7

60.7

60.7

60.7

60.7

60.7
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Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.
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60.5
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195.0

200.0

210.0

215.0

220.0

229.0

225.0

0.0 to 129.0 ft. - Blind drilled.  No sample collected.

Temperature
Profile

(°F)

60.5

60.5

60.2

205.0

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

20.9% O2, 0% LEL, 0 ppm.

190.0

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

LIMESTONE

60.2

60.2

60.1

Change in scale see sheet 8 of 9

20.9% O2, 0% LEL, 0 ppm.60.5
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230.0

231.0

233.0

234.0

232.0

Temperature
Profile

(°F)

60.1

3
of
4

5.0
5.0

229.0 to 230.0 ft. - LIMESTONE, medium gray
(N6). Medium-grainied, massive; strong

1

3

2

F R5

3

1

3.4
5.0

233.0 to 234.0 ft. - LIMESTONE, as above, but
Crystalline (233-234 ft).

20.9% O2, 0% LEL, 0 ppm.

F

F

F

F

R5

R5

R5

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

229.0

236.0

237.0

239.0

238.0

235.0

234.0 to 235.0 ft.  - LIMESTONE, gray (N7). Medium-grained
and crystalline; massive; strong (where not fractured);
laminated to thinly bedded.

7

10

9

4
of
4

10.0
10.0 F R51.1

10.0

F

F

R5

R5

Extremely fractured,
majority are 90 degrees and
undulating; 1 vertical
fracture at 240.1 feet,
which is 0.4 ft long.

LIMESTONE

60.1

R5

90°, U

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

90°,
U

90°,
U;

90°,
U;

90°, I

90°, I;
90°, I

90°, I;
45°, I;
45°, I

90°,
PL

90°, U

90°, U

10 F R590°, U

10 F R590°, U

R



Hole Number:
PZ-212-SD

 Ground Surface Elevation:  480.48Local Site Coordinates:    1067494.79 N,  517980.49 E

Sheet 9 of 9

Project:  Bridgeton Landfill Groundwater
                 Assessment Well Installations

Project No.:  120131675
Site Location:  Bridgeton, Missouri

Method of Drilling:  6 inch Dia. Air Rotary and Sonic
Drilling Date(s):  October 19, 2013

Rig Type: Versa-Drill Versa Sonic, 50K Sonicor Head

J-Joint
F-Fault
S-Shear
B-Bedding
F-Foliation

PL-Planar
C-Curved
U-Undulating
ST-Stepped
I-Irregular

P-Polished
K-Slickensided
SM-Smooth
R-Rough
VR-Very Rough

Fe-Iron
CL-Clay
CaCO3-Calcite
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Index
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R6 R5 R4
R3 R2 R1

R0

Rock Description Notes

Rock Log

FR-Fresh
SW-Slightly Weathered
MW-Moderately Weathered
HW- Highly Weathered
CW-Completely Weathered

R6- Extremely Strong
R5- Very Strong
R4- Strong
R3- Medium Strong
R2- Weak
R1-Very Weak
R0- Extremely Weak

G
ra

ph
ic

 L
og

239.0

240.0

241.0

243.0

244.0

242.0

LIMESTONE

Temperature
Profile

(°F)

Boring Depth:  244 ft. bgs.

F R57

Temperature readings in
open borehole with no
water.

59.9

90°, U

240.0 to 241.0 ft. - LIMESTONE, tan-gray (5Y
7/2). Aphantitic to fine-grained; massive; strong;
dark gray (N5) layers 241.3-241.6 ft and
242.4-243.3 ft).

244.0 ft. - LIMESTONE, aphantitic to
fine-grained; massive; strong; dark gray (N5)
layers 241.3-241.6 ft and 242.4-243.3 ft).

Drilling Contractor:  Frontz Drilling, Inc.
Driller:  Rob Hamilton
Helper:  Rob Underwood
Certifying Geologist: Brian Fingers, Geotechnology, Inc.
Logged By:  Andrew Wyatt & Steve Jett Herst & Associates, Inc.

59.9

F R56 90°, U

F R53 90°, U

F R57 90°, U

F R57 90°, U
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Not to Seole I 

- - -
Well No. PZ-302-AI 

Boring No X Ref· Pz so2 Al 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067210 ft. Elevation Ground Level 450.0 ft. NGVD 
Easting: 514720 ft. Top of PVC Casing 451.15 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 43.0 ft. Task Date Time Date Time -- -- --
Borehole Diameter 8 114" (0.0-43,0') Drilling -- -- -- --
Casing Stickup Height 1.15 ft. CME 750 9/26196 S:16 Q/26195 11:30 -- -- -- --
Driller Layne-Western -- -- -- --

St. Louis, MO -- -- -- --
Geophys.Logging: -- -- -- --

Rig CME 750 Casing: -- -- -- --
Bit(S) 4 114" ID Hollow Stem Auger Bit, 2" I.D. PVC 9!26/96 12:60 912&/95 12:56 -- -- -- --

3 518" Tricone Bit -- -- -- --
Drilling Fluid Bentonlte Drilling Mud (20.0-42.0') -- -- -- --

Fiiter Placement: 9126/05 13:06 9/ilUea 13:40 -- -- -- --
Protective Casing 8x8" Square Steel, by 5' long Cementing: -- -- -- --

Development -- -- -- --
BentonJte Grout !il/2&/96 14:00 9/26/$6 14:15 

Well Design & Specifications Bentonite Seal ~ T3':To"" 9/?.6/95 13:50 -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C ~ Casing S : Screen Well Development 

Depth String(s) Elevation 

+ 1.15 - 32.60 C1 451,15 - 417.40 --- ---32.60 - 42.40 s, 417.40 - 407.60 ---
42.40 - 42.70 C2 407.60 - 407.30 ---- ----- - Stabilization Test Data: ---- ----

Time pH Spec. Cond. Temp ('C) 
Casing: G1 2" dia. Schedule 80 PVC, 

flush threaded with 0-rings ---
G2 2" dia. threaded PVC end cap 

(4" long or 0.33') 
Screen: S1 2• dia. Schedule 80 PVC, 0.010• machine 

cul slot, flush threaded with 0-rings 

Sand Pack: 16-35 mesh Silica Sand 27.9-43.0' Recovery Data: 

Filter Pack: 100 mesh Siiica Sand 27.0-27.9' ,oo 
90 
BO 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry I 
70 
•o 

3.0-23.0' 00 
~ ,o 

Bentonite Seal: Extra high yield Wyo-Ben (100%) M 
00 

Slurry 23.0-27.0' 
20 
,o 

Concrete: 0.0-3.0' 0 
0 20 <-0 eo BO ,oo 

TIME (Minutes) 

Comments: 

Supervised by B. Harrington Slte LAIOLAWIOU2 RI-FSIMO 
J urnb r ob N • 94 84 3-2 8 File Nam • PZ3 02A I 

I 





IIIIJTIII 
LAIDL,\W WASTE BYB'""M!I IHC 

SOIL BOREHOLE LOG 
SIT£ ,_ AHO I.OCA110N DRIIJJNO IIE1'HIXJ: IIORINGNO, 

4.25 Inch t,D,/S.25 mch O,D, Hollow SteM A1;9er PZ-302-AS 

SHEEr 

SAYPUNll IIE1'HIXJ: CALIFORNIA SAMPLER• 2.0• I.D. (CA: l Of' 2 

LAIDLAl,//OU2 RI-f"S/MO 
S:PLIT SPOON1 2.0 inch 0.D,/1.S 1nc:h [.D. (SP) DRIUJNO 

~EST LAKE LANDFILL SHELBY TUBE• 3,0 Inch 0.D./2 13/16 inch I.D. (SH) SW!1' FINISH 
OPERABLE UNIT 2 IWl1!11 LEl'B. 18 FT. TIIE TIME 

TIIE 14=00 lli45 t4135 

Ill.TE 9/25/95 DATE !),\'Ill 
NORTHING• 1067197,73 

CASINO OEPl1i 9/25195 9/25/95 CATUM EASTING, 514737.29 El.EVAl!ON 449.5 20 F'T. 
ORtU. Riil CME 750 SURFM:£ CONOmONS 
N«ll.E 90' - NA 

SAIIPI.E IWiMER 

!I ~ I i I SHIPl:£NUll8ER ~ - I -;i Ii i DOCRIP'llON Of' IIA1ERl,IL 

~ s 1.6' 

IIM 
co,0-1.5 rt.) CoMpo.ct, do.rk yellowish -~ 7 u aro.rtge C5YR 6/63, CLAYEY SILT, f';ne -

L- -I- 5 <Btl:O Ciro.vel sraed pebbles, (FILL) SP -..___ 1 s -~ Ct.5-lS.O F't.) Loose. olive gro.y CD -
~ -I- ~ C5Y 4/D, SILT, NR, dry to wet, SOMe Inter- -- Mixed F1U to 2.5 ft., CSH), CLClESS) -=- 2 - - -4 1,1!1' -

2 
0 
~ 

" ~ 

oi 

= 5 ... -
5 1SZI SP = - 3 6 -® -- -- - E! 3,5 Ft., dnl'lp -- -=- 4 

~ - -:: a,o PPM PID 
\,1' - u -

ii ;;:; ~ 

" .. Q 

"' ;;,, "' !I: ::i:: 
CJ 

"' - ""' -- Ill ST -=- 5 @ -:: - -- -- "' "' - -~ 6 ,- - -'- 1 t.';' :. - 1 ·~· L... 

'"'"' -'- 1 
IN @ 6.7 ft .. MOISt SP -

::- 7 2 -0 -!:: --I- -
::- 8 t::: '-- -0 ~ -.... 0 2,0' -.... -,... 0 ·~~ SP -I- 9 l ilH ® -~ : I-
'-

= '--::-10 I= '-- - 0.0 PPM PID 
I 1,-1' -.... 2 e:w -I- 2 "'"' I SP -~ -1::- 11 2 

© -:: 
I- L... -'-- frcM 11.5-U.7 f't., wet -I- fl"OM 11.7-13.1 Ft., no;st -::-12 .... ,..._ -I a.a• -I- 2 2F -... 1 ho,z SP -... 

IIH -":- 13 4 
(j) -:: FroM 13,1-13.6 Ft,, wet --

,.;:_ 14 
frOM 13.6-15,0 ft., Moist -... ,..._ -4 SP -... 12' 

: ... 5 ao7 • ® ~ 6 
~ """ -3 

' "' ' ;;:; s 

Eil 
C!l 

~ C!l 

9 0 

"' " a, 

"' "' ' < "' N 

" 0 

"' "' N .. 
d 

.;_; 

:z I co 
0 ... G: 



IJIIJl/1111 
LAIDLAW "'ABTE SYS-Ml 1uc 

SOIL BOREHOLE 
SITE ,_ N¥J LOCATION DRIWNCIIEIHOO: 

4.25 inch 1.0.18.25 inch O,D. Hollow Stel'I AugE'T'" 

-..0 IIE1!l0fl:CALIFORN1A SAMPLER• 2,0' J,D. <CA 

LA!DL.AI//OU2 RI-FS/HO 
SPLIT SPOON1 2.0 inch 0.D./l.S tnch I.O, CSP) 

\JCST LAKE LANDf'lLf.. SHELBY TUBE:• 3.0 Inch o.n.1e 13116 inch r.n. CSH) 
OPE:RABLE UNIT 2 IIIATl!R lJMI. IB FT. 

llolE 14100 

llAlE 9/25/95 
NORTHJNGi 10671'.iJ7,7J 

CASINO ll£P11i DAlUM EASTING, 514737,29 E1.£\'A'hON '14 9.5 EO FT, 

ORI.I. RIG CME 750 SURf'ACECONOIIIONS 

NIGi.£ 90• - NA 

!WIPI.£ --

!I i! I I I -.ENIMIER ~ 

I - I ;I DESC!IIP1IOHOf""'1ERW. 

..... ... ~ (15.D-21,9 Ft,) Loose, cllve grc.y SP -
I:: 

... 
(5Y 4/l), Mecl!UM SAND, NR, wet, -... 

® -'--
.... (SP),CALLUVIUM) -t:;-16 '-- - -: l I.S' 
.... ... -I:: 9 aw ... -'-- B "" 
.... 

CA -... 
t:;-17 6 ... 

® -:: .... 
..... . ... -'- : : : :L_ -... --18 : : : ,L.. "--- -...:: 1 2.D' .... -

3 ,. . . ... -
I:: 

.... -5 "'" .... 
SP -'::- 19 9 

. ... -.... 
@) .... 

f'ror, 19.2-21.0 Ft~ tro.ce -to Uttte Silt -.... .... : ..... ... 
in So.nd ,_ ... -

t:-20 ••••'--- '--- -3 I.&' 
... , -... ' '-- 5 21F .... -'-- 5 '""' 
.... -.... . ... SP -'-- 21 4 : : : :' C21.9-~4.0 F't.) Loose, cla.l"'k yellowish 

® -:: ':: 
::: L 

br'OWn (lOYR 6/2), f-M SAND, trttle ir"On -L.... sta.in1ng, NR, wet, (ALLUVIUM) -L.... ... -: ::-22 ... ,__ L ~ 

0 2.0' ... ' .... 0 aw .... -:::: .... -1 ""'' .... SP -c:-23 2 . ... -... 
@ ... -L.... .... -L.... 

.... -..... ... 
(-24.0) 24.0 -... 

'--24 -I:: End oF Soi( Sor-ehole Log Qt 24.0 F't. --L.. -'-- -t:;- 25 -:: 
!.... -..... -,_ -
l::-28 --L.. -L.. -L.. -
t:;-27 -:: ..... -..... -,_ -'-;"" 28 ---
C.:...29 ...: 
!.... -..... -
':: --

LOG 
IIQftlNCNO. 

PZ-302-AS 

SHEEI" 

e Of 2 

~ 

STM!f -'IIIE TIME 
11,45 14135 

llATE llAlE 
9/25/95 9/25/95 

-

0.0 ppl"!. PID 

0.0 ppM PID 

z 
" >-
"' z 
o1 
"' 1 

"' 

"' .. 
"" 

z 
0 
>-

" >-

"' 
~ 

~ 
:,:: 
(.) 
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~ s 
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Not to Sco!e 

- - -
Well No. PZ-302-As 

Boring No X Ref· PZ 302 AS 

PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067198 ft. Elevation Ground Level 449.5 ft. NGVD 
Eas1ing: 514737 ft. Top of PVC Casing 451.42 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 22.3 ft. Task Date Time Date [ Time 
Borehole Diameter Drilling 

-- --
8 114" (0.0-22.3') I -- -- -- --

CME 750 Casing Stickup Height 1.92 ft. 9125/96 11:45 9/25/96 14:35 -- -- -- --
Driller Layne-Western -- -- -- --

St. Louis, MO -- -- -- --
Geophys.Logglng: ---- -- -- ---

Rig CME 750 Casing: 
I -- ---- --

Bit(s) 4 1/4" ID Hollow Stem Auger Bit 2" l.D. PVC 9/25/96 14:55. 9/25196 15:00 -- -- -- --
-- -- -- --

Drilling Fluid None -- -- -- --
Fiiter Placement: 9/26/95 16:00 9/25/95 15:4-0 -- -- -- --

Protective Casing 8x8" Square Steel, by 5' long Cementing; -- -- -- --Development -- -- -- --
Bentonite Grout 

Well Design & Specifications Bentonite Seal ~ 15:40 ~ ~ -- -- -- --
Basis: Geologic Log x Geophysical Log 

Casing string(s): C • Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 1.92 - 12.20 Cl 451.42 - 437.30 --- ---

12.20 - 22.00 81 437.30 - 427.50 --- ---
22.00 - 22.30 C2 427.50 - 427.20 --- ---- ----

Stabilization Test Data: -
I 

---- ---- ---- ---
Time pH Spec. Cond. Temp ("C) 

Casing: C1 2" dia. Schsdule 80 PVC, 
flush threaded with 0-rlngs 

C2 2' dia. threaded PVC end cap 
(4' tong or 0.33') 

Screen: 81 2' dla. Schedule 80 PVC, 0.010• machine 
cut slot, flush threaded with 0-rlngs 

Sand Pack: 16-35 mesh Silica Sand 9.9-22.3' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 9.0-9.9' ,00 

00 

eo 

Grout Seal: ;;, 70 

I 
80 

00 
40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) .. ,o 
20 

Slurry 3.0-9.0' ,o 

Concrete: 0.0-3.0' 
0 

0 20 +o 00 60 mo 

TIME (Minutes) 

Comments: 

Supervised by B, Harrington Site LAIDLAWIOU2 RI-FSIMO 

J ob Number 943-2848 File Name PZ302AS 

I 

I 





JIIJTIJIIJ/f 
LAIDLAW WASTE SYSTEMS INC, 

SOIL BOREHOLE LOG 
Sii!: NIM£ N¥:J LOCATION DRIUJNC IETHOD: l!ORINCNO, 

4,25 ;nch J.0./8,25 mch 0.D. Hotlaw Ste>M Au!;Jer' PZ-303-AS 

SHEET -- 1 OF 2 

LAIDLA\.//OU2 Rl-F"S/HO 
SPLIT SPOON1 2.0 inch CI.D./1.5 ini:h I.D. (SP> -VEST LAK( LANDFILL SHELBY TUBE• 3.0 inch 0,D,/2 13/16 Inch J.O. (SH) S1MT FINISH 

OPERABLE UNJT 2 w.l'IER LtVEL 1111£ TIME 

DIE 16•45 a,45 

DAlE 11.<!E DAlE 
NORTHING1 l067763.32 

CASINO D£PTH 10/4/95 10/5/95 
DA'TIJM EAST!NG, 514425.5:3 ELEVATION 450,B 

ORlJ. Riil CME 750 SURl'ACECOIIOIIIONS 

ANGLE 90' - NA 

S,f,Mf'l£ -

i ~ I I I -- ! 

I - I -I! DESCllf'l1QIIOF""1EJlW. 

'- 3 t9' (0,0-3.t ft.l CoMpo.ci;, Mociera. te yeliow;sh 

= '- 5 2.0· brown ClOYR 5/4), SILT, NR, dry, CMLl. 
~ -'- 7 .. , <Flll) SP -'-- 1 9 (i) -'- C3J-4.6 ft.) CoMpc.ct, olive gro.y -'- -~ CSV 4/D, SANDY SILT, NR, dry, CML), -'- i=c <LDCSS) -
:::- 2 

,__ -7 t.a• -'- 7 2.W -

le --= 
z - 6 C9® SP -. Ill -.:::- 3 B 

® --'- -'- -'- ,_ -
:::- 4 ~L ~ -2 ~ -'- 3 (446,2) 4.6 -'- -'- 5 'iQ:O •••• {4,6-7,4 f't,) Leese, olive gro.y (SY 4/t), SP -I=- 5 5 .... 

Fme SAND, tra.ce Sltt, NR. da.r,p, CSP), @ - 0.0 PPM PID .... -L.. 
.... (ALLUVIUM) -.... 

Cl 
115 ,__ 

" z 
Q 

°' "' ;., 
" :t: :,: c., 

'" 

'- .... -'- ... • L.. -
:::- 6 

... : ' ,-.... -1 , . .,. .. ' . -~ 3 2:iF : : : : -
~ -L.. 2 \l'S~l • •'' SP -
:::- 7 3 .... 

0 -.... -..... . ... -.... .... (7.4-12,2 rt.) Loose, olive bla.ck, fine -. ... 
~ ... 

: t:;:1. 
SAND, NR, MCl?t, CSP), (ALLUV[UM) -

:::- 8 .......... -
l 1.7' - Fo.1nt petrclt>1Jn 

L.. ... . - odor E! 7.4 r't . 1 2.0· .... 
L.. 

6 851() ; : : ; SP -.... -
:::- 9 6 .... 

@ -.... -.. .. .... . ... -
t: ... :~ --:::-10 

... : '- ,___ - 0.1 PPM PID 
2 1.2' .... -L.. 2 .... .... -..... -'- 2 tr;a:o , , , • SP -= t::- 11 2 ... 

© .. -,_ .... -~ 
.... -

~ 
.... -:::-12 ... :._ 1-- -3 1.8' 
.... - Strong petrolevt"I 

L.. 2.0' 
.... (12,2-26.0 ft.) CoMpo.ct to dense. r1e-diuM -6 .... odor '- 7 t'l!W : : : : da.rk gro.y C.N4), F'-rt SANO. NR, de.Mp, <SPl, SP ..: '- (ALLUVIUM.) -13 B .... 

0 .... -.. .. -.... 
- .... -'- ... . '- -1::-14 ... 

: L- L ,-.... -6 1.8' : : : SP : '- 5 2.0· • • • • 

® '- 9- C~lU :::: .... . ... - 0.':} PPM PIO 

"' ~ 
"' "' "' ' .. ,., 

~ 
~ c 
"' ~ 

N .. 
d u.i 
z j 
co w 
0 ...J ..., c:: 



IIIJIIIII 
LAIDLAW WA•TI! &YSTEMS INC. 

SOIL BOREHOLE LOG 
SITE IW.IE Niii LOCA110N DRIWNCuntOD: SORINCNO, 

4.25 mch I.D./8.25 inch o.n. HaUow Ster1 Auger PZ-303-AS 

SHEET -- z Cl' z 
LAIDLA\I/OU2 RI-fS/MO 

SPLIT SP[]ON1 2.0 mch 0.D./l.5 Inch I.0, CSP) DfflUJNG 

\JEST LAK( LANDFILL SHELBY TUBE• 3,0 inr:h 0.0./2 13/16 inch I.D. (SH) STAR!' FINISH 
OPERABLE UNIT 2 

- LE\'EL 
Tl.IE TIME 

TIME 1614'5 8"45 

llAlE DA1E llAlE 
NDRTHlNGr 1067763.32 

CASING DEPTH 10/4/95 l0/S/9S DA.TUii EASTlNG.1 514425.53 El.£\IAllON 450,B 

DRIU. RIC CME 750 SURf'M:ECOlllllllOHS 
ANGt.E 90' - NA 

SAMPLE HAMMER 

n ~ I j j SWPI.ENUIIBER I 

i - I -I!! liESCRIP110HQf'IIA1liWL ,_ 

..... : : ; : ~ ClE,2-26,G ft.) Coripnct to dense, MediuM SP -..... da.l""I< grny CN-4), f-M SAND., NR, do.Mp tc wet, -
t: ... ® -t:~ CSP), (ALLUVIUM> -:::-1 s f'l"OM 15.3•15.6 f't., senrt of' olive blcu::k 

~ -s ·~· .... -..... 3 w ... se1ndy SILT -.... 
zj 
c:' 
~ -- 4 '""' 

... 
=--17 

... E! 17.0 f't~ wet SP -!2 .... 
® -'-- .... -- .... -- tw f'rOl'J 17,5-17,8 f't., seo.M of' olive bta.ck --::::- 18 .... - SllT - -6 i.s· .... -- 17 a.a· .... -- : : : : -- 29 ('t0:0 SP --19 49 : : : : 
@ -

t:: .... = ... 

~ 
~ 

ci 

i'i 6 I; 
:!, 0 

"' s.: "' "' :i: :,: 
t) 

"' '- .... -- : : ! :L.. -
i::-20 ····~ - - 6,6 PPM Pl)) ll ... ' -a.o• .... -~ 19 Eir I... 

.... -13 llllrt 

.... 
I... ... SP -t:;:- 21 10 ... 

@ -.... -... ... ... -
t:....22 

.... -... -
: : : L.- - -I... 3 t,';I' .... - Petl"'o!eul'I shel:'n 

'- 5 lDi' .... - rn Split Spoon ... .... -... 10 k95t .... SP -1--23 11 
. ... -... 

@ ,._ ... -
t: 

... -... -,_ ... -... 
t:-24 1:::~ '--- - 3.7 PPM P-ID 

3 e.a· -... ... 16 c.a· ... -,_ 
26 1allz ... -

t:._ 25 
.... SP _;: 39 .... 

@) .... -,._ .... 
I... .... -

'" "' ' "' 
i5:; ~I 

-1 
fi:l 
~ ~ g 

I... .... -I... .... 
(424.9) 26,Q -:::-2& 

.... -.E:nd aP Soil Borehole Log a.t 26.0 f't. -... - "' ,_ -
t:-27 ---,_ -'- -

~ 

"' '" ~ I < 
~ 

.., 
0 

"' "' ..... --28 - N .. 
--

E..29 
---'- -.... -.... -

d ,.;.; 
z I Ill 
0 ... .., c;: - -
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Not to Scole 

' 

Well No. PZ-303-AS 

Boring No X-Ref· PZ-303 AS -
PIEZOMETER CONSTRUCTION SUMMARY 

Survey Coords: Northing: 1067763 tt. Elevation Ground Level 450.8 ft. NGVD 
Easting: 514426 ft Top of PVC Casing 453.18 ft. NGVD 

Drilling Summary: Construction Time log: 
Star\ Finish 

Total Depth 26.5 ft. Task Date Time Date I Time -- -- --
BorehOle Diameter a 114• 10.o-2e.s·) Drilling -- -- --
Casing Stickup Height 2.38 ft. CME750 10/4'&6 if;l:45 10f5J~5 8:45 -- -- -- =1 Driller Layne-Western -- -- --

St. Louis, MO j -- -- -- --· Geophys.Logging: --1 -- --· ----
Rig CME 750 Casing: -- -- -- --
Blt(s) _4 1/4" ID Hollow Stem Auger Bit 2" 1.0. PVC 10/5/95 {;:OO 10/5195 9:05 -- -- -- --

-- -- -- --
Drilling Flulo None -- -- -- --Filter Placement: 1015/95 i:05 10/5/95 9:55 -- -- -- --
Protective Casing 8x8" Square Steel, by 5' long Cementing: -- -- -- --Development -- -- -- --Bentonite Grout 1015/95 io:~s 10/5/95 t0:20 
Well Design & Specifications Bentonite Seal ~ 9:66 W5i9s ""io:cs -- -- -- --
Basis: Geologic Log x Geophysical Log ---
Casing string(s): C = Casing S • Screen Well Development 

Depth String(s) Elevation 
+ 2.38 - 16.00 C1 453.18 - 434.SO --- ---

16.00 - 25.80 S1 434.80 - 425.00 --- ---
25.80 - 26. 10 C2 425.00 - 424.70 --- ---- ---- ---- - Stabilization Test Data: --- ---- ---- ---

Time pH Spec. Cond. Temp (°C) 
Casing: C1 2" dia. Schedule 80 PVC, 

flush threaded with 0-rlngs 
C2 2" dia. threaded PVC end cap 

(4" long or 0.33') 
Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine 

cut slot, flush threaded with 0-rings 

Sand Pack: 16-35 mesh Silica Sand 12.6-26.5' Recovery Data: 

Filter Pack: Less than 50 mesh Silica Sand ,00 

11.8-12.6' 90 
80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry 

I 
,o 
00 

3.0-8.0' 50 
40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) ~ ao 

I Slurry 8.0-11.8' 
20 
,0 

0 
Concrete: 0.0-3.0' 0 20 •o 80 80 ,oo 

TIME (Minutes) 

Comments: 

Supervised by 8. Harrington Site LAIDLAWIOU2 RI-FS/MO ---Job Numb~ ' 943-2848 File Na 03 me PZ3 AS 





IIIIJIII SOIL BOREHOLE LOG 
LAii)' ""W WASTE IYSTl!!MS INC. 

Slit - - LOCATIOII 
DIIIW'IG- BCAINCNO, 

4.25 <nc:h l.D./8.25 inch 0,0, Hollow SteM Auger PZ-.304-AI 
3,625 inch Mud Rota.ry SHEET -- 1 OF 3 

LA!DLA\J /OU2 RI-FS/MO 
SPLrr SPOON1 2,0 inch 0.0.11.5 inch I.D, CSP) OOIWNG 

\/EST LAKE LANDP!LL SHELBY TUBE1 3.0 Inch O.D./2 13/16 inch l.D. (SHl STNll' FlHISH 
OPERABLE UNIT 2 

WAml lL\IEI. TIME TIME 1e.s n. - 16100 
a,oa 14,}5 

!WE 10/2/95 l),\yt 1),\1'£ 
NORTHING: 1068125,91 

c:.ISING DEF11i 10/2/95 10/2/95 llATVM EASTtNG, 514-434.70 £1.£11AtlOH 451.6 40.0 fT, 

llRILL RIC CME 750 
SUfff"Aet: -

ANGt£ 90• - NA 

SAMPU: --

b ~ I I I SAlol'I.I! -
I 

I - I RllolWCS 

I! 1!€SCRtPIICN OF um:RW. 

,._ co.o-ce.o rt.) No so.l"<ples collected, see -.... Soil Borehole Log PZ-304-AS for -.... : .... des:criptlons 

:::-1& --
I 

al ,._ -'- -..... -:::-11 -:: 
_ .... -- -
.::.. 18 --'- -..... -.... -,_ -:::- 19 --,._ -'- -

·1 "' 
z 

:1 
c, ?;:; ~ 

"' ~ e "' "' 'f :t: 
(.) 

,,; 

,_ -:::-20 --I- -'- -.... -'::""" 21 --- -- -- -::-22 --- -- ::: -::- :z:s --- -- -- -::-24 --- -'- -'- -t:::-25 --'- -'- -,._ 
...:: :::-2s -.... -.... -

., 
~ .... - "' -21 -.... -.... -'- -
ru 

' :;; 
<') ;; ~ 

" " '- (423.6) 28.0 --,-ze -12 t.6' ·~ :• (28,0-39,3 ft,) COMPO.Ct, light o{;v12 gro.y -
15 2J)' ' .. C5Y S/2)~ 111e\l gro.dec:I, SAND, NR, wet, -- 14 J<ffil:O ; :·: (SIJ}, {ALLUVIUM} SP -,_ -t:-29 12 . ·::.., 

CD -·,··. t· -
I- :··. :.::~ : ,._ 

- 0,0 PPM PlD ~ ..... 

N .. 
cl 

.:.; 
z I 
co LW 
0 

_, 
-, r;: 



""""'"' SOIL BOREHOLE LOG 
LAIDLAW WASTE SYSTEMS INC. 

SIT£ IWj£ ANO I.OCJ.TION ORIUHIW£1ll00t BORING NO. 

4.25 iOCh J.D./8.25 :nch D.D, Hollow Ste,.. Avger PZ-304-AI 
3.625 inch Mud Rota.ry SHm -- 2 Of' 3 

LAIDLAIJ/OUE RI-fS/MO 
SPLIT SPOON• 2.0 inch 0.D./l.5 inch I.D. <SP) DflllJJHC 

\JEST LAKE LANDFILL SHELBY TUBE• 3,0 inch O.D./2 13/16 ;r,c:h J.D, <SH) STARf l'IIIISH 
OPERABLE UNIT 2 WAlER L£V£L 18.5 FT. Tilol£ TIME 

TIME 16•00 
8:00 14115 

Dill!: 10/2/95 Dill!: Dill!: 
NORTHING, 1068125.91 

CASING DEl'lll 10/2/95 10/2/95 0,,1'\Jl,I EASTING: 514434.70 El.£VA110H 451,6 40.o rr. 
CRIU. RIC CME 750 SIJRfACECONOl'IIONS 
N<GU: 90· - NA 

!Woll'I.£ HAliMER 

~ ;I I I I SNJPlE NUlil!ER ~ - i 
REMAR!($ 

!li I O£SCRIP110H Of' -§-
L... 8 1,0' ~ .... (28,0-39,3 ft,) CaMpo.ct, llght ol!ve grQ.y -L... II ff' ... (SY 5/2), wen gra.oled, SAND, NR, wet, -L... ·:~.-::·J SP -L... 12 '"'"' <Svl),. (ALLUV[UM) -t::- 31 13 :·: ... I- @ -.•'. \. ·. -t: -... -L- ~ .. , 't. -t:::-32 2:. •. ;:_ '·I- 1-- -8 tJ• -- JS 2.W -- 15 kss:,., ·:: ~ . SP -c:-33 , .... -12 r; :. :-: ; 1-- @ --L... ... -L... '/:· .... -,_ 

.. ,l ~ -= t:::-34 ,_. 1--

5 1,2' ~:. . •' -..... 8 2,0' ... ~ -... ' .. t SP -4 t&O,O .... 
~ 

: ': :..: -,::-35 3 © - 0.0 ppM PID .... - -L- ..... -L- . ' . 
f'rof"I 35.6-35.a ft., Lignite cot:.l po.rt1co.( -,_ .. :·:' -= ::-311 ·.·j.~ _, 

~ 

J,I ;:&'. ,· . ' -- 6 2.0· ... -- .. , I -- 6 100..: ... ;. )• SP -::-37 7 .,. 
® -8 . '. -..... - . ~ :,. :· -- -

z c 
>--

>--

" ii§ 
~ >--

"' :!: c 
"' ;;., "' <: :,: :,:: (.) 

"' 

- ~ :,:,, -
::-38 

_, 
~ -9 1.3' 

... -- 9 aO' ~:;·:.r: -- -17 657.) SP -..... 
: .. :.. ~? ...... 39 16 

(412.3) 39.3 © -~ -t:: .... (39.3-46.0 ft,) CoMpa.c:t to dense, olive -' ... gro.y (5Y 4/1), f-M SAND, NR.. wet, (SP), -L.. .... -t:::- 40 : : : :-- CALL UV I UM) ~ - 0.0 PPM PID 
10 ta' ... , -,_ 
18 ~ .... -,_ 
28 ('Xl:0 .... SP -..... . ... -= t::- 41 27 .... 

0 . .. . -.... ..... . ... -..... . ... - "' .. .... ::::- -:;--42. ... ~- I-- -7 \.-I' .... -- lI 2':0' .... -'- ... , 
SP --·l:- 1a (10~ . ''' --43 14 ::;· Of COl"lP!l.Ct, © -FraM 43.0-43.5 Ft~ seo.M -·.··.; olive gro.y {5Y 4/D, weH grncfetA SAND -

~ ... -..... . ... -:::- -« 15 
••• •I-- I-- -[t7' .... 

SP -I- 17 ~ : :::• -= 10 :r.5r.) : :: '- 0 . 
114 -.... 

"' "' ' < "' .. v 0 

"' "' N 
"--

d t.i.l 
z ~ 
CD Lu 
0 

..., ... c;:: 



IITIJi/111 SOIL BOREHOLE LOG 
LAIDLAW WASTE BY8TEM8 INC. 

Sin'. NAM£ "'° LOCATION ~ NEIHOO, BOR!NGNO. 

4.ZS inCh l.D./8.25 ;nc;h Q,O, Hollow Stef"\ A1.,19er PZ-304-AI 

3,625 inch Mud Roto.ry SHEET -- . 3 o; 3 

LA!DLA\J/OU2 RI-f"S/MO 
SPLIT SPOON• 2.0 inch 0,D,/l.5 fnch LD. (SP) Dft!UJNG 

VEST LAKE LANDFILL SHELBY TUBE• 3.0 inch 0.D,/2 13/16 inch LD, <SHl STMt FINISH 
OPERABLE UNlT 2 WATER LEVEi.. 18.5 f"T. 11M£ llllE 

llME 16100 . 
a,oo l4tl5 

om: 10/Z-/95 0/l'IE DAT£ 
NORTHING1 1068125.91 

CASlNG DEl'l1i 10/2/95 10/2/95 
DA1'\M EASTING, 514434,70 El.£VATION 451.6 40.0 FT. 

llR!IJ. RIG CME 750 S!JMACECOHOl1'lONS 
ANOCE 90· - NA 

SIIMPI.£ KIMMEii 

h i! I I I -- ! 

I - I -OEllCRIPllONMM.t:IERIAL 

.... (39.3-46.0 f"t.) CoMpo.ct to dense, olive SP - 0,0 PPM PID I- .... 
i:: 

.... gro.y CSY 4/D, f-n SAND, NR. wet, CSP), © -.... -
I- .... CALLUVlUMJ (405.6) 46.0 -
:::- 46 

.... -3 1,2' ·' ·. •.• 
<46.0-48.4 f"t.) Loose, olive grasy -

I- 3 e.W 
f'-, ! .. ~. ~ (SY 4/1), well gro.deci SAND, SOMI:.' f"ine -

I- 6 (60:0 Gro.vel, NR, wet, (S'w), <ALLUVIUM) SP --
E-47 6 t • •• : @) -. ~ ... I- -

~":"" ! · •• :: -
" · .• : !. --,-48 ' .. - - -:· .. · .. 
~ 9 l.J' 

~ <403.2) 49.4 -
i:: 12 l111' (48.4-::JO,O rt.) l..."OMpact, olive grc.y -

17 651!;) :: : : ~ SP -
I- {SY 4/D, P--M SAND, tr-a.ce coo.rse So.na ond -
:::- 49 15 .... 

/:'me Gro.vel, NR, wet, (SP), (ALLUVIUM) ® -:: .... .... ,... 
I- -

ii ,-

"' ,-

"' z 
0 ~ ,-
c, 
z 
~ Ii 

<t ::c: :,: 
{.,) 

"' I- .... -
:::... 50 

.... (401.6) ~o.o -.... - 0,0 ppM PJD - End of Sea Borehole Log c.t 50.0 f"t, -- -
I- -
I- -,-.51 -
I- -
I- -
I- -
E-s2 

---- -
I- -
I- -f--53 -
I- -
I- -
I- -
:::... 54 

--
I- -
I- -
I- -
:::... 55 

--- -.._ -
i:: : 
f--56 -
I- -
I- -,.... -
:::... 57 --.... -
'""' ---- -.,,..- 58 ----
~ --59 -- : -- --



I 
,, __ 

I I -
co .. 

l 
10 0 

::? ~ w 
J 
J 

I 8 
"' w 
J 
~ 

~ 
"20 

!ii 

' 

" ....,....,, 
.. .. •30 

.• ·., :. 
... .. 
" 

~ ~-
.. 

;. ... 
~ .. ·;;___ ... - ... .. _,. ... .. - ... - ... --- ... --- ~ 

-
~ -

'= 050 ~ 

i 
' 
I 
' 

60 

70 

80 
·""' 

Not to Scale 

- - -
Well No. PZ-304-AI 

Boring No X Ref· PZ 304 Al 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 10681.26 ft. Elevation Ground Level 451.6 ft. NGVD 

Easting: 514435ft. Top of PVC Casing 454.02 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 50.0 tt. Task Date Time Date Time -- -- -- --Borehole Diameter a 114" (o.o-50.0'l Drllllng 
2.42 ft. CME750 -- -- -- --Casing Stickup Height ,0/2/iS 8:00- 10/2195 14:1$ -- -- -- --Driller Layne-Western -- --

St. Louis, MO 
-- --

-- -- -- --Geophys. Logging: 
Rig CME 75, Schramm Portadrill T660H 

--
Casing: 

-- -- --
-- -- -- --Bit(s) 4 1/4" ID Hollow Stem Auger Bit 2" 1.D. PVC 10/2195 14:20 10/2/86 14:25 -- --3/8" Tricone Bit -- --
--Drilling Fluid Bentonlte Drilling Mud (23.0-50.0') -- -- --
-- -- -- --Filter Placement: 1012/95 14:25 10/2/$S 16:10 

8x8" Square Steel, by 5' long -- -- -- --Protective Casing Cementing: -- -- -- --Development -- -- -- --Bentonite Grout 1012/95 15:45 10/2/95 16:45 
Well Design & Specifications Bentonite Seal 10/2195 ~ ~ 15:20 -- -- -- --
Basis: Geologic Log x Geophysical Log --- .. 
Casing string(s): C = Casing S = Screen Well Development 

Depth String(s) Elevation 
+ 2.42 - 39.00 C1 464.02 - 41.2.60 --- ---39.00 - 48.80 s, 412.60 - 402.80 ---
48.80 - 49.10 C2 402.80 - 402.50 ---- ----- - Stabilization Test Data: --- ---- ---- --- ---

nme pH Spec. Cond. Temp ('C) 
Casing: c, 2" dia. Schedule 80 PVC, 

flush threaded with 0-rings 
C2 2" dia. threaded PVC end cap 

(4" long or 0.33') 
Screen: S1 2" dia. Schedule 80 PVC, 0.01 o• machine 

cut slot, flush threaded with 0-rings 

Sand Pack: 16-35 mesh Siiica Sand 36.5-50.0' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 35.9-36.5' 100 

oc 
60 ' 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry I;; 70 

I 
60 

3.0-32.0' 00 
40 

Bentonite Seal: Extra high yield Wyo-Ben (100%) "' ,o 
20 

Slurry 32.0-35.9' ,o 

Concrete: 0.0-3.0' 0 
0 20 •o 60 00 ,co 

TIME (Minutes) 

Comments: 

Supervised by 8. Hanington Site LAIDLAWIOU2 RI-FS/MO 
Job Number 943 2848 - Ft!e Na.me PZ304AI 

i 





llllilllfl 
LAIDLAW WASTE 8'f8T!MS INC. 

SOIL BOREHOLE LOG 
SITE >WIE ANO I.OCATIOII DRIWNll MEIHOO: llORING NO, 

4.25 inch J.D./B,25 inr;h 0,D, Hollow S teM Awger PZ-304-AS 
SlfEET -- l OF 2 

LAfDLA'w'/OU2 Rl-FS/MO 
SPLIT SPCONr 2.0 inc:h O.D,/1.5 inch t.D. CSP) Dflll.l.lNC 

'wE:ST LAKE LANDFILL SHELBY TUBE• 3.0 tnr.::h O.D./2 13/16 Inch r.n. (SH) S!Al<J' FllllSH 
OP(RABLt UNIT 2 Wl<ral WIEI. TIME l1ME 

TIME lOtlD 12t10 

Dl\1E DI\TE 0/\lE 
NORTHING: 106814G.47 

CASING De>!H 9/27/95 9/21/95 
Dl\1UW EAST!NG, 514434.57 £1.EVA'IION 451.4 

OfllU. RIG CMe: 750 SURf'Aa:CClHlll'IIONS 

ANCll.E 90' - NA 

SAMPI.£ -IIER 

n i! i I I - NllllllEII 
J 

11111 i REIMICS 

I DE'!il:IIIPl'IONOF-

... • J.e• 

IIM 
(0.0-3,7 ft.) t..oose. Moder-o.te yeUow1sh -~ • w brown CtOYR S/4), S:JLT, NR. dry, (ML). -L... -.... 4 C'la:O (FJLL) SP -,..__ 1 7 

CD -,_ 
@ 0.E, ft., cla.Mp -~ : '-

'- - CJ.7-6.8 Ft.) CoMpnct, ol1ve- gro.y -t::- 2 
_, 

C5Y 4/D, SJL T. NR, dnl'lp, (ML). CLOESS:) - -6 1.5' -

z 
" ... 
=! 

ai - a air -
Ill e 6.0 Ft., trdce orgnn1c na. terio.l -7 "" SP -

3 B --- ® -.... -~ - -L... -t::- 4 - - -:: 3 J,7' .... 4 2.0· -.... 5 '" -~ IH SP -: '"--- 5 6 

0 L... 
L... -I- -,_ .... -,..__ 6 .... - -
I:: 2 1.6' : 
'-- 3 aW - 0.0 ppM PID .... 4 "'"' !IH SP -,..__ 7 4 CE.,B .. Hl.4 Ft,) Locse, olive gr-o.y 0 -,_ 

CSY 4/1}, f'me SANDY SILT, NR, Qo.Mp, -,__ : ~ ~ <ML,, CLDESS) 
L... -'--- 8 '- '-- -'-- 2 1 . .2' -'-- l !':@' -.... I -,_ 2 t&c:a SP -: ,..__ 9 2 

® ~ ~ 

'- -L... 8 a.4 ft~ MOlSt -

i1i 
£i:i ... 

"' z 0 °' "' Sc:: 
~ :,;; 

0 

" 

"' "' ' "' ' £i:i g 

fil 
(!) 

i (!) 

g 

.... -t::- 10 '- '-- -I 1.1' -.... 3 ;;:;, -.... 5 '"' 1111 
(10.4-13.0 F't.) Loose, ollve gra.y -~ CSY 4/D, SILT, NR, do.Mp, CML>, (LOE:SS) SP -

5 -i::- 11 © -.... -.... - c, 
~ 

L... ~ -l:;:- 12 '- '-- -l 1.6' -,_ 
2 2]i' --,_ 
4 '"" SP - a.a ppn Pin ,_ (438.4) 13.0 

-13 11 
" 0 -: 
" 

(1:l.0-14.2 f't.) Loose, olive 9r"0.Y -'. : I- (5Y 4/1), SIL. TY fine SAND, NR, MOist, -" (SM), CALLUV[UM) .... .. -l:;:-14 
.. ·- (437.2) !4.2 '-- -s 1.7' ' 

\14.r!~G,,J T~.1 1..0l'lpac:t 'to dense, 1;ght SP : ,__ 7 e]i •••• 

® t: ,~'!. 1$>;) : : : : olive Qr'"llY (5Y 6/1', Fin~ SAND, NR, d'11Mp, -.... (SP), (ALLUVIUM) -

"' '" ~ ' .., 
~ 0 

"' "' N 
"-

cl 
,...; 

z ! 
CD :!:l 0 c;: -, 



"'""""" SOIL BOREHOLE LOG i.AIOLAW WAITE BYBTEMB INC. 

sm: - - t.OCATlON 
llflU.mCIIElltOOI IIORIHQ NO, 

4,25 men t.n.,e.25 inch O,D, Hollow Stel'I Auger PZ-304-AS 

SHl:ET -- 2 OF 2 

LAIDLA\J/DU2 RI=FS/MO 
SPLIT SPOON• 2.0 inch 0.D,/1.5 inch LD, (SP) DRIWNG 

VEST LAKE LANPF'!LL SHELBY TUBE• 3.0 inch O.D./2 13/16 ;nch l,D, CSH) !!TARI' FINISH 
OPERABLE UNIT 2 

- LE'IE1. 
1111E 11111! 

1111E 10,10 t2•10 

IIME DATE DATE 
NDRTHING1 1068146.47 

CASlNO llEl'lH 9/27/95 9/27/95 DA11M £:ASTINGi 514434.57 EI.E.VA'IION 451.4 
DfW. RIC CME 750 SURl'Al)f: COHOmONS 
ANGlE 90' lll!'ARlliG NA 

SMIPI.E !WIMER 

!I ~ I I I -- ~ - I AEMolRKS ;i Ii I DEllCRll'TlOH OF MAlfRW. 

- ... ·~ (14,2-21,l ft.) COMf)QC:t to dense, ltght SP -.... .... olive gro.y (SY 6/1), fine SAND, NR, de.Mp, 

® -.... -
:=...16 

: :: - (SP), (ALLUVIUM) -::::- r-- -9 1,4' -- ... 
: 

.... l5 2.0' ... ..... l7 (70:0 . .. 
SP >- ... -t--17 ll .... 
© -.... -,- : : : :.._ --

5 ... 
= ~ 

'° .... e t7.7 ft., MO!St : o.o ppr, PtD -18 ,__ - Slight orga.na: ····- @ lB,O rt .. wet ~ 5 t.B' - odor" i:: & l!lr .... -.... -- 14 '""' .... SP -= 24 .... 
-19 .... 

@ - .... -... -- ... 

z 
"' ~ ... 
"' z 

Q 

°' "' S.:: 
"' :c :r c., 

'° -- : : : :r- --;:-20 : : : ·r- ~ -i'! 1,7' -.... -- l5 2.ir ". -- 18 "" 
... 

SP -:::._ 21 
.... 

14 ... 
@ -.... 

: 
,__ ... .... . ... 

-..... 
••• 1-- -:=...22 .... .... r-- - 0.1 ppl'I PIO 3 0.1· -,- :::·· -':: 5 2.D' ... -8 I= ... - SP -.... 

l4 . ... -,-23 ... 
® ,- .... -.... -,- .... -,- .... 

-i=-24 
.... 

!-- " - -3 1.6' ... -~ .... -,- 5 air ... 
->- 14 CQll:O ... 

SP -:=...2s 
... 

l5 ... 
@ -.... -,- .... 

-,- .... ... : : : :._ -- : : : .1- -= 0.0 ppn PtD ~26 ~ 5 ,.,, . .... -- ll aO' .... -.... -- 12 """' ... 
SP -=-21 13 

... -... 
@ ... - (27.1-29.0 rt.) Cor1pa.ct, olive gra.y -- ... -,- ... (SY 4/D, f'-n SANTI, NR, wet, (SP), -,.... ... 

(ALLUVIUM> (423.4) 28.0 -: ,--28 ... 
End oF Stli\ Boreholr, Log a. t 28.0 ft. 

a, .. 
"' "' "' ' < M ... .. 0 

'" "' ... .. 
-
~ 

:=...29 ~ --,-
: ,-- --

d ,;.; 
z ~ 
Ol '=1 0 -, c:;: 



I 
' -. I I -
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10 

~~ 
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- ... - ... - ... 
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~- c....,_, 
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.. 

I 
50 

60 

70 

80 
.~-,,. 

Noi to Scale 

- - -
Well No. PZ-304-AS 

Boring No X Ref· Pz 304 AS 

PIEZOMETER CONSTRUCTION SUMMARY 
Survey Coords: Northing: 1068146 ft. Elevation Ground Level 451.4 ft. NGVD 

Easting: 514435 It. Top of PVC Casing 453. 71 ft. NGVD 

Drilling Summary: Construction Time log: 
Start Finish 

Total Depth 28.0 ft. Task 

I 
Date Time Date Time -- -- -- --Borehole Diameter 8 114" (0.0-28.0') Drilling -- -- ----Casing Stickup Height 2.31 ft. CME750 9/27/95 10:10 9/27/95 12:10 -- -- -- --Driller Layne-Western -- --St. Louis, MO -- --
-- -- -- --

Geophys.Logglng: -- -- -- --Rig CME 750 Casing: -- -- -- --Bit(s) 4 1/4" ID Hollow Stem Auger Bit 2" I.D. PVC S/27195 13:40 9J27/fl5 13:45 -- --- -- ---
-- -- -- --Drilling Fluid None -- -- -- --Filter Placement: G/27195 13:46 fi/V/95 14:30 -- -- -- --Protective Casing SxB" Square Steel, by 5' long Cementing: -- -- -- --Development -- -- -- --

Well Design & Specifications 
Bentonite Grout 
Bentonlte Seal ~ 14:30 9/27/95 14;45 -- -- -- --

Basis: Geologic Log ~ Geophysical Log ---
Casing string(s): C = Casing S = Screen Well Development 

Deoth Strinafs) Elevation 
+ 2.31 - 17.10 C1 4S3.71 - 434.30 --- ---17.10 - 26.90 S1 434.30 - 424.50 --- ---

26.90 - 27.20 C2 424.50 - 424.20 --- ---- ---- ---. - Stabilization Test Data: --- ---- ---- ---
Time pH Spec. Cond. Temp (°C) 

Casing: C1 2' dia. Schedule 80 PVC, 
!lush threaded with 0-rlngs 

C2 2" dia. threaded PVC end cap I -
(4" long or 0.33') 

Screen: S1 2" dla. Schedule 80 PVC, 0.01 o• machine 
cut slot, flush threaded with 0-rings 

Sand Pack: 16-35 mesh Silica Sand 12.8-28.0' Recovery Data: 

Filter Pack: 100 mesh Silica Sand 11.s-12.a· 100 
00 

BO 

Grout Seal: l;; 
70 

~ 
60 
00 

~ 40 
Bentonlte Seal: Extra high yield Wyo-Ben (100%) N 

30 

Slurry 3.0-11.5' 
20 
IO 

Concrete: 0.0-3.0' 0 
0 20 40 60 eo 100 

TIME (Minutes) 

Comments: 

Supervised by 6. Harrington Site LAIOLAWIOU2 RI-FSIMO 
Job Number 943 2848 . File Name PZ3 04AS 





Ill/Ill# SOIL BOREHOLE 
U.fllt.AW WASTE SYSTEMS 'NC. 

SITI; NAME ANO LOCATICII ORIUJNQ MEntOO;: 4...25 rnch x B.25 inch Hollo• Ste" 

Auger ta 38.5 F-t; J.625 in-eh Mud Ro1av·y 4~.0-63.0 rt, 
<'I.es Inch x 8,ZS lnr;h Hallow SteM Auger 38.S-64.0 Ft. 

SN.IPl.NO IIElliOO: CALIFORNIA BARREL <CB) 

LA[DLA\J/DU2 Fi!l-rS/MO 
SPLIT SPOON1 2.0 inch O,D./1.S inch I.D. <SP) 

I/EST LAKE LANDFILL SHELBY TUBE1 3.0 Inch O.D./2 13/16 mch I.D. <SHl 
OPERABLE: UNIT 2 IIAT!II LE.Ya •a.as FT 

TIIIE 9105 
DA1E 10/19/95 

NORTHING, 1068064,'33 
C.ASINQ DEPIH DATUU EASTING1 515633.57 EUVATICII 457.6 ,o.o n. 

DRIU. lltC CHE 750 SURFACECONDn"IOllS Gr~ve( roc.d bo.se. 

NIGt.E 90' - NA 

SN,IPI.EtW.IIEI 

b ~ I I I SMl'I.ENUMIIER ~ 

~ 
Nil I I! DtSCll!PIIONOf'IIA"IERl,lij. 

I 

t: (0,0-36.0 ft,) No snMples collected. see -
Soll BorE,>hole Log LR-lCM For desCr"iptions --'-- -t:;:- 31 --.... -~ -'-- -= t:;:-32 -.... -- -

.=...33 -= '-- -'-- -':: -
=-34 -= -'- -t: --'.::::-35 -
c... : 
'- -- <421.6) 36.0 -'--36 '36.D-':l4,':l ft.) CoMpo.ct 'to dense, do.rk -
E 6 ~ ···11 -

8 
.... 

grc.y CN:3), f'lne SANll, tl"'nce to ltttle Sitt, -
21 """ NR1 wet, CSP), (ALLUVIUM) -'- SP -i:;-37 50 .... 

CD --
f 

..... _ -.... froM 37.5-42,0 f't,, becoMes very dense, -.... 
-= t:;:-38 : : : : 1.- ~ 

12 IJ' .... -'-- 41 il:il' .... -'-- .... -... so '°'"' SP -.... t:- 39 : : : : , . ® --I:: .... :. .... 
L.. 

.... -t:;:- 40 : : : :L. '--- -21 2.0' .... -L.. 43 ~ 

.... -.... ..... 
53 "' 

.... -1- .... SP -t;:- 41 45 .... -.... 
® -.... 

'-- .... : '-- .... 
'-- .... -= t:;:- 42 : : : : L-

Frot'I 42.0 ... 45.0 ft., becOMes t:ol'lpa.ct, '---• U!' .... with -L.. 5 ["!!' .... occas;onal thrn (1/C in,) lnyers of -L.. .... -6 i,t:o MedluM gro.y CN4), SANDY CLAY, (CL) L.. .... SP --43 9 .... 
© -:: •••• !_ 

..: 
.... -.... -.... .... -. ... 

::::- 44 '- L ,__ -5 , .•. .... 
SP -.... 9 [l!' .... ~ -

!:: 
.... 

® -'~~ cro:o .. . . -.... 

LOG 
BOAl«INO. 
PZ-305-AJ 

SHEET 

l OF 3 

DRIUJNG 

SfARI' FINISH 
TIIIE 1111£ 
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"'""""' LAIDLAW WASTE SV8T£M8 INC. 
SOIL BOREHOLE 

SITE NIM£ Nill l.oc:ATIOH ORIJJNG: U£THOD: '4.25 mch )( S.25 inch Hollow s:te" 

Auger to 38.5 rt~ :1625 inc.:h Hua Ratca.ry 42.0-6!1,0 f't, 

4.25 inc:h x S,2:5 il'lch HcUow 'Stl!n Auger 39.5-64,0 rt, 

SMIPUHll IIEll!OO: CALIFORNIA BARREL <CB> 

LA(DLA\J/OU2 RI-F'S/MO 
SPLIT SPOON1 t?-0 tnch 0.tt,/1.5 ;nch t.D. CSP) 

VF;ST LAKE LANDFILL SHELBY TUBE• 3.0 rtich O,D,/2 13/16 inch I,D, (SH, 
OPERABLE UNIT 2 WAlal l.£YEI. 2.85 FT 

lit.IE 8•05 
MlE 10/19/95 

NORTHINGr 1068064,93 
CASINO DEP'IH M'I\JII EASTINU1 515633.57 EIJ.VATIOH 457.6 4D.O F'T. 

DRILL RJQ CME 750 SURfNXCOHCm!INS Grn.vel roo.d bo.s:e, 

ANGlE 90" - NA 

SNAPI.E -YER 

h i! I j j 
SWPI.ENIMIER ~ 

i - I -- Of llll'IEIIW. 

'-- : :: :~ (36.0-54.5 ft.) CCt'11Jo.ct to dense, do..l'"'k SP -... gra.y (NJ), f'lt'!rf SAND, tt"Q.Ce to Little Silt, -'-- .... ® -~ .... NR, wet, CSP), (ALLUVIUM) -= l:::--46 ::::1~ ~ 
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""'"""' LAIDLAW WAS- fl'f8TJ:M8 INC. 
SOIL BOREHOLE LOG 

Silt - - UlCA1'10N 
ORll..Lt4G ME1HOO: 4--25 Inch ~ EJ-25 Inch !-!allow Sti:ir, BORIHCNO, 

Au.ger to 30,5 Ft~ 3.625 ;nch Mud Rct11.ry .-2.0-6J.Q f'"t"i PZ-305-AI 

4.25 lnt;h ~ B,25 inch Hello• Stel'I Auga,r 38,:5-6-t.O f't. SHEET 

SMll'I.Ml IIEIHOD: CALlfDRNIA BARREL <CBl 3 Cf' 3 

LA!DLA\//OU2 RJ-rS/MO 
SPLIT SPOON1 2,0 Inch O.D./1.5 rnch I.D. (S'P> DRllJJNQ 

\JEST LAKE LANDril.L SHELBY TUBE1 3,0 inch O.D./2 13/16 .nc:h I.D. CSH) STARI' FlHISH 
OPERABLE: UNIT 2 

- l.!.V£1. 
1111E TIIIE 2,85 FT 

1111E 8105 11:00 8130 

D.\lE 10/19/95 EWE DATE 
NORTHING• 1068064.93 

CASINO DEPnl 10/18/95 10/19/95 DATUM E:ASTtNG1 515633.57 EI.E.VATION 457.G 40.0 rT. 
ORllJ. RIG CM£ 750 SURl"JICE COMOll10NS Gra.vel r-oo.d bo.se. 

ANGIE 90' - NA 

SAilPf..E HAMMER 

h 3 I I i SMIPl£ Nl.lllilER ~ - I -li!i ~ ll£SCRIPIIONCf'IIATERIN.. 
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Well No. PZ-305-AI 

Boring No. X-Ref: PZ-305-AI 

PIEZOMETER CONSTRUCTION SUMMARY 

• I I Survey Coords: Northing: 1068065 tt . Elevation Ground Level 457.6 ft. NGVD 
- East1n2: 515634 ft. Top ol PVC Casing 459.28 ft. NGVD 

0 

~ 
Drilling Summary: Construction Time log: 

Start Finish 
Total Depth 64.0 ft. Task Date Time Date Time -- --
Borehole Diameter 8 1/4' (O.O-<l4.0') Drilling -- -- -- --
Casing Stickup Height 1.68 ft. CME 750 10IHl/95 11!00 10/19/95 a::w -- -- --

-,o ~ 
Driller Layne-Western -- --

St. Louis, MO -- --
:s -- -- -- --Geophys.Logglng: -- -- -- --
~ c Rig CME750 Casing: n -- -- -- --
~ Bl!(S) 4 114" ID Hollow Stem Auger Bit 2" LO.PVC !0/19/96 10:22 10/19195 10:30 

i -- --
318" Trlcone Bit ---- -- --

Drilling Fluid Bentonlte Mud below 28.0' 
-20 ; -- -- -- --

Filter Placement: 10/HI/Qli 10:39 ~ 10:.24 
0. -- -- --i Protective Casing Bx8" Square Steel, by 5' long Cementing: -- -- -- --

r !ii Development -- -- -- --
Bentonlte Grout 10/19/96 10~32 10/19/95 11:15 

Well Design & Specifications Bentonlte Seal Tomias ~ 10/19/95 10:32 -- -- -- --
-Jo Basis: Geologic Log ~ Geophysical Log ---

Casing string(s): C = Casing s m Screen Well Development 

Depth String(s) Elevation 
~ + 1.68 - 53.20 C1 459.28 - 404.40 .. ---.. ... 53.20 - 63.00 S1 404.40 - 394.60 . . 

63.00 63.30 C2 394.60 394.30 .. - -.. ---.. - -.. ---
Stabilization Test Data: .. - -.. ---. . - -.. ---.. Time pH Spec. Cond. Temp (°C) 

.. Casing: C1 2• dia. Schedule 80 PVC, 

050 .. flush threaded with 0-rings .. C2 2" dia. threaded PVC end cap . . 
>---- (4' long or 0.33') 
- .. 

Screen: S1 2• dia. Schedule 80 PVC, 0.010" machine - .. - .. 
cut slot, flush threaded with 0-rings -· - .. 

-· .. .. . . -· -: .. Sand Pack: 16-35 mesh Silica Sand 49.7-63.3' Recovery Data: -so -· ... 
·- . ' .. .. . - .. . . 

e--'--<, Filter Pack: 100 mesh Silica Sand 49.2-49.7' mo 
•o 
80 

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry a 
70 
eo 

3.0-40.0' 50 

-70 •o 
Bentonite Seal: Extra high yield Wyo-Ben (100%) H 

30 

Slurry 40.0-49.2' 
,o 
,o 

Concrete: 0.0-3.0' 
0 

0 ao •O 60 80 ,oo 

TIME (Minutes) 

Comments: 
-ao 

I 

! Not to Sccle Supervised by M. Sandlort Site LAIDLAW/Ol12 Rl-FS/MO 
Job Number 4 - 84 9 3 2 8 File me P 30 
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)))/)~if~9i~~t'.g\:{) 
I YH/H//\:L.og//:t//H:H 

Boring No. 

WL-204 
PTOject NoJName 

07.0803035.003.002 

Start/Finish Date Site Name aad Location 

8/1/95 West. Lake Landfill; Brid Missouri 

Drilling Contnctor Boring Location: Arca2 

443.3 

1069685.83 

514205.01 

Hart Environmental Drilling Granad Surface Elevation: 
1--~~~~~~~ ...... ~~~~--i 
Driller Northiag: 

Max Tinnin Eastia : 

Drilling Equipment 

CME-55 Drill Rig. Hollow Stem Au 

Bit Sm/Type 
4 114• m: 8 1/4" Hole 5' Continuous Sampler 
Remarks: 

-s .. ,.. i:' ... = -= c. .. ~ ~ a = ~ "" .; • .. • Q .. 
Q (I) c., = .s 

Mcl..areallhrt Geologist/Office 
Tim Bi I St Louis 

T.D. Borelaole Well lasalled? 
25' S-1 

Description 

Page: 

1 of! 

WL-204 

5 5' 

Background 

(0.03-0.05) 

0.0-25.0' Native Alluvium: olive brown clayey silt grading to dark 

brown., fine-grained sand; moist to wet. 

WL-204 Background @8'wct 

10 10' (0.03-0.05) 

WL-204 Background 
15 15' (0.03-0.05) 

WL-204 Background 

20 20' (0.03-0.05) 

WL-204 Background 

25 25' (0.03-0.05) Boring terminated 25.0' 

Notes: 

Radiological samples collected at 5 and 25 feet below ground sunil.cc. 

Non-radiological samples not collected during boring activities. 

Perched water not encountered during boring activities. 

Groundwater encountered at 8 feet below ground surf.lee. 



ENVIROMIENTIIL ENGIHEERIHG CORPORATION 

PROJECT NAME 

WELL LOCATION 

WEST LAKE LANDFILL 

BRIDGETON. MISSOURI 

LOCKING PROlECTIVE COVER 

PVC VENTED SLIP CAP 

SlEEL PROlECTIVE COVER 

t' DIAMETER 

.• 

SCH. 40 PVC RISER , •. 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.01 O" SLOTIEO 
'Z' DIAMETER PVC SCREEN 

SAND PACK 

.... . ... 
.• 

-.; : 

.• 

: .. ' 

• 

.. 
·, 

. .-..i 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. S-1 ~~---

HART 
ENVIRONMENTAL 

DATE ~2~5_ BY ~D~R=IL=Ll~N~G __ 

~E=L~_~N~M=TOP OF PROTECTIVE COVER 

EL 446.51 TOP OF PVC CASING 

EL 443·3 TOP OF BENTONllE SEAL DEPTH 

-----._ EL 441 •8 TOP OF SAND PACK 
,DEPTH 

\ EL. H0.8 TOP OF SCREEN 
DEPTH 

j 

---='E=L--4=2=0=·
8 BOTTOM OF SCREEN 

~~~· ~· . DEPTH j ~'-"6"'=~""PTH~-
4
~
1
=
8·=3 

BOTTOM OF BORING L 
.t!QI.ES; 

1. REFER TO SOIL BORING WL-204 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM - NOT MEASURED 

(Wl.DWG) 





s-s 
Boring No. 

WL-IOSC 
Projtd NoJNamc 

07.0803035.003.002 

StartfFiaisb Datt Site Name aad Locatio• 

8/15/95 W"" Lake Landlil~ B . Missouri 
DriDtnc Contractor Boriac Locacioa: 

l'Hart=0JEo,=vi;.;roomcn==l>l;;.Dri=·1;:;;li•;;s.. ____ -lGroa•d S•rface Elev1tioa: 
Driller Nordiag: 

Max Tinnin 

Amil 

465.7 

1069155.84 

515901.03 
DrilUq; Eqaipmcat Mcl.anlllllan GeolegisllOlllcc 
CME·SS Drill Ri Hollow 5":m All Tuna· /SLLouis 
Bil S1..,;fype T.D. Bonilok WeD loswled? 
4 114" ID: 8 1/4" Hole ler 43' S-5 
Rcmnrils; 

g 
• .. ... k '6 ~ 1!. • ii 1!. e " -r • • • 9 • .! " "' '-" "' 

Nooe 0.7 0.0-30.0' Land@ Debris: ffllshydcbriscoasisting ofc!Olh. wood, 

s Taken rope, and plastio; soil consisting of brown and gray sil~ and 
crushed rock; dry to moist 

None 0.2 

10 Taken 

None Baclqp,iund 
15 Taken (0.02-0.04) 

Noac Background 

20 Taken (0.02-0.04) 

None Background 
25 Taken 0.02-0.04) 

Nooe Background 

30 Taken (0.02-0.04) 30'""' 

30.0-43.fY' Native Alluvium: dark gray dayr:y silt grading 10 fine 
None Background to ooar,o.graino1 sand and gravel; -

35 Taken 0.02-0.04) 

None Bacltground 

40 Taken (0.02-0.04) 

Nooe Bacltground 
45 Tak.en (0.02-0.04) Borin <crminated (al 43.0' 

N-: 

Radiological samples not collc:ctcd during boring activities; dowoholc logging iad.icabl 

ci<vated gamma n::adings lrom 1.5-5.5' 

Non-ndiologi<:al samples not collected during boring activitio<. 
l'adlcd.....,. notenco,mund during boring activities. 

Groundwater cncouaccted at 30 hi below ground sunil.oi:. 

Pagt: 

l of I 



EN!tlRONMENTAL ENGINEERING CORPORA TfON 

PROJECT NAME WEST LAKE LANDFILL 

WELL LOCATION BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

2." DIAMETER 
SCH. 40 PVC RISER , •. 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA BORING 

BENTONITE SEAL 

0.01o" SLOTIED 
'l' DIAMETER PVC SCREEN 

SAND PACK 

.. .. 

. 

" ·~. 

. . 
... 
. . 

.• 

MONITORING 
WELL DETAILS 
PROJECT NO. 070803035 
WELL NO. ~S~---"'5 __ _ 

HART 
ENVIRONMENTAL 

DATE U1~9L BY DRILLING 

~E-L~--N~M~TOP OF PROTECTIVE COVER 

~E=L~~4=68=·=65~TOP OF PVC CASING 

EL 438.7 TOP OF BENTONITE SEAL 
DEPTH 

· ·,· ------.__ EL. 436·7 TOP OF SAND PACK 
·_c: \ DEPTH 

<, \ EL. 435· l TOP OF SCREEN 
DEPTH 

, _~Eaa·L'=. ~~4=25=·~7 BOTIOM OF SCREEN 
. DEPTH 

LL~~j~-~-.._"E"'. Laa. --4~1~6~.4 BOTIOM OF BORING 
DEPTH 

NOTES: 

1. REFER TO SOIL BORING WL-105C FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM - NOT MEASURED 

(W5.0WG) 



s-3 
Boriag No.. 

WL-228 
Project No.JName 

07.0803035.003.002 

Start/Finish D•te Site Name aad Location 

9M19S West Lake Landfill: Brid 

DriUiot Coatnctor Boriq Locadoa: 

~Han=:.:En=vi:::•°':::":::"=a•ia::.l.::Dri:.:':::llin::o. ____ -1 Grouad S.rlacc Elcvadoa: 
Driller Nortllirac: 

Max Timin. £astfag: 

• Missouri 

"""2 
441.6 

1071044.35 

514724.16 
Drilliac Equipment 
CME-SS Orill lu Hollow S<em Au 

McLlrea/Hart Gcolocisf/Ollkc 
Tim Bi I SL Louis 

Bit SlzrJType T.D. Borehole We:U Installed? 
4 1/4"[0; & 1/4" Hole lcr 29.3' ~ 

Remarks: 

g 
i. 

.. ':::' a c 

i • ;; ~ e "' " • • • e "' • e = "' c.:; = 

Descripdoa 

WL-228 Background 0.0-29.3' NariycAlltmum: oli><: brown rmdy,ikandsilty clay 

P1ce: 

I ofl 

5 5' (0.01-0.04) grading to darlc gray medium to ~incd sand; dry to wet. 

WL-228 Background 

10 10' (0.01-0.04) @10·-

WL-228 Background 
15 IS (0.01-0.04) 

WL-228 Background 

20 20' (0.01-0.04) 

WL-228 Background 
25 2S (0.01-0.04) 

N..,. Background 
30 Taken (0.01-0.04) 

Noo:s: 

Radiological satnJ)lc:s collected at S and IS feet below ground suciaec. 

Norwadiological S&nq>tcs not cotlo;ted during boring 11:tivitics. 

Perched water oot encoun(el'O:f during boring activities. 

Grounc:twa.t=- enooumercd at 10 feet below ground sur&cc. 



j 

[N\l!RONMENTAL LNG/NEERING CORPORATION 

WEST LAKE LANDFILL PROJECT NAME 

WELL LOCATION BRIDGETON, MISSOURI 

. . 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

2" DIAMETER 
SCH. 40 PVC RISER ,. 

8-1 / 4" DIA. BORING 

BENTONITE SEAL 

0.01 o" SLOITED 
'L DIAMETER PVC SCREEN 

SAND PACK 

NOTES, 

L 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

070803035 
_S-8 

HART 
ENVIRONMENTAL 

DATE ~LJ..Qf.9Q__ BY ~D=R~IL=L=IN~G~-

EL. NM TOP OF PROTECTIVE COVER 

EL. 444.03' TOP OF PVC CASING 

EL. 441 ·6' TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 436·8 ' TOP OF SAND PACK 
\ DEPTH 

EL. 434·8 ' TOP OF SCREEN 
DEPTH 

1-~.cELac·=~4~1~4·~8 ' BOITOM OF SCREEN 
DEPTH 

j ~'-E=L=. =-4- 1~2~·3~' BOITOM OF BORING 
' -OEPTH -

1 REFER TO SOIL BORING WL-228 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM ~ NOT MEASURED. 

(W8) 



:•••:••••::1•1••:•••ss~rw~i,1!1:11::::1: ~~ ~frf1"een 
S·lo Boriac No. Pn,ject No.IN- Page: 

WL·216B (WL-232) 07.0I03035Jl03.002 I ofl 

Stlin/Fiaisb 0.te Site N•ac a.cl Locatio• 

1130/95 19119195 Wa1ubl.aodlill;B""- Mimuti 
DriUiiag Coatnctor -.. Lotadoo: Alai 

lwtEnviroomemal DriJlmg Gntllld S.rf.He Devadoa; 477.5 

Drill"'•ScrviceC-= Normuor. 1069827.87 

Driller ~ Sl493U5 

Max Tinnin Md.aru/Ban c..lopt/Ollice 

BniceM•"""' Tim Bi-I St. L.ou:is 
Drilliq: Eqaipmear CME-SS Drill Rig.HollowS-...._ 

LOH-BOT Drill Ri• b-Diome,,r "°""" 
Bit Si2l0/Type S..plt Mcdlod T.D. Borebole wen Iastatled? 
4 114 • ID; 8 1/4 • Hole S' Continuous Slmpk:r' 54.S S-10 
24'" OD Solid Au- GnblroOIAU"" 
RemarkJ: 

-s 
i. " -::-... • !l 

~ Dacriprioa • .. a. e "' .S! • • • = <.'! • .! Q ., " 
None Background 0.0..22.0" T anrlffll Debris; soil coosisting of grayisb brown to olive 

5 Taken (0.01--0.03) brown ,my c1ay ., gray, ""Y·fino grained sand, aoo cnashed 
rod;; 1JO tr.lSby debris eoc:ountered: dry to moist. 

None Baclcgn,wtd 

10 Taken (0.01--0.03) 

None Background 

15 Taken (0.01--0.03) -
Nooe l3acqround 

20 Taken 0.01--0.03) 

None Nooe ZZ.0-$4,,S' Native ,~JlMum: gray, sihy, ""Y fiue.graincd Sl1l1d 
25 Taken Taken pdmg b)-=-snincd sand; moist IO-. 

None None 

30 Taken Taken 

None None 

35 Taken Taken 

None None 

40 Taken Taken @40'wct 

None Nooe 

45 Takeo TaJccn 

Nooe None 

50 Taken Takcn 

Nooe None 

55 Taken Taken IRN<M tammai..i,a54.s 
Nou:s: 

R.adiologicol """'""' IIO! collemd duriq boring aaiVili""-e logglng indi<::tuod 
c1.....i pmma nllmllgS li:om 3.o-l.O'. 

Noo-miiological""""""' DCX coilemd during boring ,ai,,itics. 

Pctr:hed WI.ta" not: cna:iuntm:d. daring boring aamrics. 

Groundwater C11COUnten:d 1140 1b:t below ground SW1acc. 



EN\1RONMENTAL ENGINEERING CORPORA DON 

WEST LAKE LANDFILL PROJECT NAME 

WELL LOCATION BRIDGETON MISSOURI 

LOCKING PROTECTIVE COVER 

PVC VENTED SUP CAP 

STEEL PROTECTIVE COVER 

2" DIAMETER 
SCH. 40 PVC RISER 

BENTONITE 
GROUT 

BENTONITE 
GROUT 

8-1/4" DIA. BORING 

BENTONITE SEAL 

0.010" SLOTTED 
2" DIAMETER PVC SCREEN 

SAND PACK 

, . 

• 

. . 

L 

• 

•• 

MONITORING 
WELL DETAILS 
PROJECT NO. 
WELL NO. 

070803035 
s~10 

HART 
ENVIRONMENTAL 

DATE \tl_1]1_9.5__ BY ~D~R~IL~L=IN~G~-

EL. NM TOP OF PROTECTIVE COVER 

EL. 480.28' TOP OF PVC CASING 

EL. N/A TOP OF BENTONITE SEAL 
DEPTH 

~ EL. 449 .7' TOP OF SAND PACK 
\ DEPTH 

\ EL. 445 ·5 ' TOP OF SCREEN 
DEPTH 

EL. 425·5 ' BOTTOM OF SeREEN 
DEPTH 

DEPTH j ~ EL. 423·0 ' BOTTOM OF BORING 

1 REFER TO SOIL BORING WL-2168 FOR SOIL DESCRIPTION. 
2. DETAIL NOT TO SCALE. 
3. NM ~ NOT MEASURED. 
4. N/A ~ NOT APPLICABLE; BENTONITE GROUT/CHIPS USED TO SEAL WELL UP TO SURFACE. 

(W10) 
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Date of Drilling: 
S!arted_6_-23 = 78~-­
Finished 6-23-78 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 

{v rior, No._-:3:.!7_-.,:A:_ __ _ 
,.oordinates Sheet l of 2 
Surf. Elev. ______ _ 

110 Angelica St. • St. Louis. Mo. 63147 • 421-2460 Gr. Waler Elev._-=.:;_ __ 

Client ___ ~w~e~s~t,:..e;la~k=e=--Qi::u=a~r~rLy_.~&c..:;M=.:at=e~r~i=a~lc;:;:C=o~.-------------------------
Job Name_Westlake Landfill ____________________ Client's Job No. _____ _ 

Job Location St. Charles Ro~-3?.a~--- ... _______ City Bridgeton .Slate Mo. 

Casing 0.0. 

Casing Hammer 

1.0. 

lbs. ·-

W. D. Co. Foreman _ Cary ,Jo~annin~ 

.. 
u 

i::~ 
0 -- ::, 
c, <I) 

::ll -:, = i:: ~; ,. -
c" 

2'0H 

7'0" 

19'0" 

26'0" 

15'0" 

I 

! 

' ' 

I 

-.. 
D 
E 
::, 
Z I 

c. 

<I) 

I·-----·-· 
-

i I 

t 
: 
! . 

! I 

' i 
I 

' . 
I I 
i . 

' 

' -
I ' -
I ' 

I 
: 

: 

I 

i 
: • 

I 

I ; 
I ! 
i -
! 

I 

' 

I 

I 

. 

I 

: 

' I 
; 
; 

: 
I 

I 

' 
I 
I 

I 

I 

-~ I 
Cu I 

" : I 2-
- -
!..: -~ 

.t .ii 

! 

I 

. 
I 

: 

' 

I 

: 

I 

! 

! 

I 

Sampler o.o. ___ 2" 1.0._!-~!_B' 
fall • Sampler Hammer 140 lbs. 30" tall 
. ___ Clienrs Inspector _______________ _ 

FIELD IDENTIFICATION OF SOIL 
(Include relative firmness, relative moisture. 
::olor. mention all soil constituents, etc.) 

Brown, sandy clay and trash 

Moist to wet, brown and gray, 
sandy clay 

Limestone boulder l'O" minus 

Hoist, brown, firm to medium 
stiff, sandy clay 

Wet, brown, mediUl!I dense, fine, 
sand and clay layers 

Cray, moist, stiff, plastic, clay 
with traces of rust stains 

\•et, brown, medium dense, fine, 
sand with -;ravel 

DN R 01s, 

I 

I 

' 

I 

REMARKS 

Used 6" H.S. 
auger 

(Cont'd.) 



I , : 

' ' , 

• 

• 
Date of Drilling: 

Started __ &_-z;l-78 
Finished. 6-23~1.Q.. ___ _ 

SUBSURFACE EXPLORATION DATA 
by 

WABASH DRILLING COMPANY 

110 Angelica St. • St. Louis. Mo. 63147 • 421- 2460 

. Client ______ westlake'luarEY_& Macerial __ c_o_. __ _ 

,ring No. J 7 -A 
Coord1nates_ S_h_e_et_~-o!=-'. 
Surf. Elev. ____ _ 

Gr. Water Elev.____::_ . __ 

Job Name 

Joh location 

_ t:e~tlake Landfilt .. ___ .... Client·s Job No. 
St, Charles iock Road 

C.:1s1ng 0.0. 1.0. 

-~- f). Cti. f,- ...... n_," 
tl·c. 

r:.1ry .J~1h:innin; 

"' " S: 

• _:; !: c ~ 

"' ,n 5 z 
:D 

£ .,, 
!: 

'"' -c. ,:, ~ 

" c "' ·• 0 (."; 0 :r, 

+----------------' ; ' 
' 

I ; i 

' I I 

I : 
I , __ -; . I 

50'0" 
. l : 

I ' : 
i I : 
I 

: 
I 
I 
l I 

I I 

: • 

' ' 

; I 
; I 

! I I 
I • • 

! 

I 

Cot i!ridgeton State Mo. 
--··- -· ·- y --- - -· -· . 
Sarr,pler 0.0. l'.: _____ .. !.O l-3/8' 

i..,11 San1f,:er H.1mmer 140_._lt.;s._ . _ 30" t:.11 

Cht-nr·s In-specter .. 

FIELD IOENTIFICATION OF SOIL 
,1:icluoe relative firmness. relative moisture. 
.-01,,,. mention all soil constituents. etc.) 

REMARKS 

Wet, 
sand 

Total 

gray, fine, medium denae, 
with traces of gravel 

depth of boring 50'0" 

Set bottaa of _ 
well point@ 
50'0" and back 
filled hole 
with %" minua 
rock • 
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' ,:.~·, 

• • 
I 

• • • • • • • • • • • ( .. · .. .. _) 
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Drilling Log 

ProleOINamo Boring No.:S _ eJ 2. w e.s r 1-A "'.e: 
l'rcfeCIND. 

84-075"-.l.f-00'2. 
Page of 

1 2.. ' . 
Ground E!avauon ILN~ Total Footage 

"l't7~7 te."~I Sec h,,,_ oJl S, re· Fi« 1:- 2. 'a", S" , 
Dl1111ngType Hole Size -- BedrockFoolOge No. of Samples No. i...""Dr8 Boxes Depth To Water Date Measured 
5££ :s,r:e· a, ,s- 0 s 0 

s ..... 
r.i"'A'1k~ .,~..,,,./.! .. <' -~ 8!1>1'4-11 *'-' -

Orllllng Co • WA-li!..D, 51+ 1)-.0. I I. L I N G, eo. Oriller(s) DOI',!. Tl·H> ~111 ro I\J 
Drllllng·Rlg. A C:.k.S.~ 11'1 p - !S" , "l'"A, I,!. C..k 'lypeot 

ST~ IV OA-llf fl Penetration T&!t 

Date e -a"I ~ 6"-1 I To 8- '27-8", Flek:I Oboerver (Bl G u:.111 ~AJ.a.7'11'14 N III 
Sample 

Blow ... 
Doplh D-rfpUon era, .. Count RilCot~ Box Na. Remark• 

- -- - S" SOL.Ill "l!lc:.&.11 .. - -
I -

S(l.ow,11 $'1-ll/OY ,i..4y
1 

S<III\E. - 0, """ an'. - -- -- GAJ\Vi.:t..
1

1'\i:'.l)IU!k ft..~~TlGITY, -- -
2 - ;,Tl FP. 'Ml' 1111511.V S'T'IPF 1 OJl"'f' -- To IY'O l<;T (.::11..i..) -- -- -- -- -3 - -- -- -- -
'i - -- -- -- -- -
!i : r,= - -- s-J.., /e /(,." -- - -
(.. : 18'' -f-,s-, -- -- L,. -- fp1, 

7 : -. -- -- -- -s : --- -- - - - - - - - -- -
/ I 9 : 

&RI .._,II/ I" n..lt. SA. I\J l>Y 511.T '-Oiv -
I -

T" NOW• PL.A.ST> C. STI t=J'!.1 M0t"1" - S1\7M 11..-,Te' Cl - To ...,A,,-u~ l,.,T'l::.1> I -- - k A Tl;,;, I 'l-1... 
le:,: ) .:t>- '11:.V!"ot., •, ri:r,i:; () 

G) ,,: , -
a/3/3 

- 'l"O - :j." -- - r3>., ~ - -15$-a t;,vs.-.T11 RPr'T£ ~ If - -- - f'3,' 1'"0 ,..,., ,, -- I, -
,a: --.. - -- -- --
/3 - £..... - - - -- - - -- fJ, 11. O IV III F 111/e. TO h i,:.!11 I.< ill -- 1...JG,,Hl" -- -,, "' Ill O I 1),1\ffip -- -

090280 



TECHNJCALSEAVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

BoringNo. 5-8G. 
Project Name Pege '2. of '2. 

Project No. Date a - 2 7 -S"I ....,,. 
Depth · Description 

Log 
or 

Class 
Blow Recov. 
Count & Loss 

Box or 
Sample 

No. Remarks 
---

I.. q;:, f./. r' 14 fl. 0 i.,/ I\J F' I N It. .,. IJ 

Si+N.J>, 1:11<-fh.P 

15: -- f;Q.01.\1111 ~lt..'!"'r' <-t..A.V l'\&.llli.tl'\ 
- ~ , 

= p LA-".> Tl C I "r-'f I \..J 11£.R 'r ~ '5. l'"t p,: 
ff,, - Jl'\OI~.,.. J 

----
17 -

-

-

= 'Z.O-
--
-,,: ----,za -
---

2.3: 
: C.R,..v--~O!.aWI\/ Co'\-1'.SE. .::Ar'II.D, s o"'e. 
- F1N£ -ro P\1.0,\<i"SAAJ.1>

1 
IJ\G:.1>1"'-M. 

a<i: ·~N~r~V.~hT~R~TE.D 
-- Plll.111\ ... ltlL'( Q'f.l~M.r.z:., '-"Ill\':'. 
- Clf£R.T IF"R..4-GMIUI/TS A,IIJP "1~FIC 

25': 1>1111/e..:Ju .. s 
--
--2<,-
- - -- -- -- -- -- --- GRAY, $fL'f't' ,:'1(11£ "'1> JrfE>., S.11\"'0, ?S#\-r-tA~A:ri! 
--"1!7-
- ToT.l'r-i... DEtl'-nt .:c.,,s-' -

as= --
-

-eq-
----30-----

111419 Bam1 & MqJonneH 
! e a11111 r -

~ 

----~ ., -I(.~, --
I@" --::: ,.~ 

------------;, -. -

SS-:. 

<'lrTUll.A-r£1) 
,.,,.,-e.,.i / 'I-L 8 E.LO ~j 
i'\l'PJlO)(, 17' '!",:, 19' • 

t."IS 1/V If. """'" 
()ll• 111:l'J ,-., '2.0' -- <f- <40~ w,\-S "'-A'Sil • 

U,6f--f &•11£.1! P,(opt '<.a'" -
!§" -- i.s-'f 
18" --- -·~ .. "' 

---------
-----. -

:s;• 
. -,, ... --- - ss-Sl 19 1• -... , ,;s ·S. 

-------
~ 

-------------

7"'ti" Z.S""', 

-sr1o PPI< o &>-,~~ S't 

A.iss "'"' e.P ~ -c7 -a,,. 
Nore• J.iot.£. HA;$ 
CO Li.All S" !;.O jr, 

l:!,.,i;' Bl.:.Lo,J d'..;,. 
O\tEtl TUe.. We,.EkU,!),,. 

I 

• 
I 

• • 
I 
I 

I 
11 

.. atLl.tiitiCJ I IIII 



----- _______ __._ ................ -------~-·----- --·----------

Drilling Log 

r 
Project Name 

W£.STl..4i<f Bctlng No5" - 8 "J 

Project No. !'1lg8 of 
5 ' 9"1- 0'7S-"I-OOZ I ... 

Ground Elevation ii--11on TollllFootage . 
'fS"Z. • ., NE' '"'"t'o"' •f S,"tc ; F,', r-,_ 3/, S", 

OrffllnQTYP<I HOIOS!ze -- B..irock Foolage No. of sampms " No, Core Boxes Depth To \llaktf DateM..,..... ........ 
S"' 31, 5" 0 "' 0 

!I &:e: -A.11 .tlAA1<5 "\ 111"1'4 "1k'S: 

l)nllngCo. INA~.,,_s; 1,/ OAII./.. fN C:: c:O- Dr111er{a) DOAL 71/fJttN ~IIJ 

Drilling Rig, A; C.lc: £1'2 MP •S, 'T'R UC.I:; 
Type 01 

S~NOA-17/./) Penetration Teat 

Date e, - -z. q-e-1.f [To 8 ·-z.. 'l-8'{ Fleld0bl!er\/8r(8J 0L£N £/4..NSrMANIV 
Sample 

Blow ., 
Oll!>lh Deoctlptlon Clan. Count RecOI'. Box No. Ramarb 

- -- -
;• "'"'· S~{.11) - -- LtG+! T 61<.0>v IV 'SANO, SILT" 11-N"' - A1t<:.U(:S o" 'Tl1 

I - GAA v,;:1..
1 

/>4/1\f 041( (t."11..{) - 3o' • - ..... -- -- -- -a - -- -- -- -- -3 - -- -- "--- - - - - - - -
- , -.,, - -- -- C. R EEJII '"> 11 Gct-.y " DA-~!<: 6it•v -- s• .. TY i:,111<£ !.#rvl "b, Je.p.:t Loos:.i::1 

-- -
s= D/\llf!P (F•U.) S',s-

- -- 2/z./2. 18'' -- - - ss.-, 
<.,. - ,a .. -- -- ;;_ - <::,, -
7' - -- -- -- -- -
8 - -- I -- -- fl -- i -
"I - I -- ' -- ' -- -- I --

I 
/(1 - ' - I 

- ' - I -,, -
Fe:.., ,It• 11 - . - - - - - - - -- -, :, 4 "v. llA-'f"E :) 

IZ = C.A C.SJV I<; II 
G.l\_ "'"' 51 I. TV FI.., E. I -, 

'SA "1>"' -=...,;1J E.; .... - SA-1110 I :Z.ONIE.<;. oF I>~~ C.A. .... 't ~ tt. !,.~I,) 
·,, 
I'!,, -- i -! - "''-'""""" ,., .. T, ffttJ•~1' 1"0 -

IS= s.1+-rtA i'\.Ariao ( i:-11.i..} --.; 

A-2~ 

--
~ - j --

090280 Barns & H"l>onnd ,_,,.. . ...,.\1,:-,..~-.c-,s F"t'ffl TS-CT-1-1 



iE.CHNICAL. SERVICES 
GEOTECHNICAL DEPARTMENT Drilling Log (continued) 

Project No. 8'i-0'7S-"'i<-OO<! 

l)epth 

2.1 

111479 

O.S.:,iption 

GQj;:fNIS'l-4 <..P,.\'I' s11-1"'f FIIIJ£ !;l'!lv./) 
::eo 1\1 e3 oF l),,_,;.I( Gl\A-'I' C:..t.11> \'e.y I 

SI._~ 1\01'>1' To S.-'<T"1. AhTfe.b ( /=ILL) 

-- - - -
G"lA-\', $1\0 tVR i=•AJE TD l'IE.t>•u"\ 
S IH\I.Jl I rAA- (.. E, SI t.. T' I JV\ EJ> 114 "1 
l)eNSE. 

- -- -
C.P.AV tt\E.1' 11.t "\ -t"o COii.A.St 'l.4JW>1 
f\ ~ 'I> I "' "' p le N 6 I T"I' I '6, .Ir TLU!.J\ 'T F.'.J' 

Log 
cl:.. 

lloms la ll<llonn1n 
l!:ta teen• 

Boring No.s; -8"1 
Page 2.. of 3 

Remarks 

All. /YIA-,e:ll.'"''­
$A,T\.C. AATF.. I) 
91i.l...tHv J',Pti>~ OJ(, 

~o' , 

I\FP'ftOk, ~ Fr, o~ 
SLDW G,f,/ IIV /jo U'. 
.,, ff E. ,... s '\ lo! /"\. £. 

SS-.., ""+-" l"IIH 
A-n-£44 PtEI>. 
CA.SING "'/4'$ 01111/f< 
TD :iO' 7'ff£.IJ '!:Loe, 
'i,Jl't$H • BORI!: 0 DI.tr 
IJ.I/ 'l'Rf,:.tr,r.. !iir, 

,B-f--+1.10 8c:Jru..,,rt :-,~,; 
US-t.O, 



TECHNICAL SERVICES 
(lEOTECHNICAt.. CEPAATME.NT 

Project Name 

Project No. 

111479 

o .. crlptlon 

Drilling Log (continued) 

L:' Slow R....'v. 
Clau Count & Lon 

A-2 

IIGms & KCDonnetl 

Boring No..5• 8 "t 
Page 

Date 
Box or 

mple 
No. 

:! of 

Remarks 

A "Z."' d..a, I' VC. - .-
pie ..... 1>1e '"'h,. "'" s ,. 
i11,s'f4J/tJ 'l'"o 30.9·. 
PVC. IS ..(!1.,.,t. -
.jo•'Tfei, 'tk,e,,.JeJ 
coupl"f~. l?,•1~•"1 
,,,. i.. ,010•· 
,;,~..i..,,.e <.1 .. 1r.iJ 
sere-e11. 
Gr~~/ f"'d• '5/,:;' 
1"0 2, o, 0 "' '«,, ,"Ji. 41: 

f .e' 74.,cr.. l:,o,,r.,..' 
peJ/e,-1" ,Se,t/ <'<bOVQ, 

I\ n.,. f.,• .. . •r,:,w.1e,; 
{,om '>"<l./ 1-to 
'.3,-.,,,.4 S1.<r-('~~, 

r,o,,, is -s-.11 
,ol, ovi 1ro.,.,, J 
S 1A.ri1.ee. 

"'I\Tlt It L.£ VtL. 
11"1/h f.P I i't .,..r 1. l' 
Al'Tl!ll f> tfl'?.HI LT!!. It 
/fY.$'TilllL"',7",oAf rs 
~, 7 ' Br.1..ou1 Tio,/>, 

r;e:ce1,.,. 8-'2.'9-'9~. 

WM€ R l.t~~I.. /$ 
"Z..'l,S,f' $1!L<l'v T,O,j). 
7; IS'""' $-?. 7 - '8'f 

Form TS-c7'·2·2 





Top of Ground Bottom of Top of ca Northing 

Casing Surface Well Screen 
Well# Easting Elevation Elevation Elevatio.n Elevation 

PZ-100-KS 1209 1066.842 517212 485.64 483.8 99.63 109.76 
PZ-100-SD 1208 1068852 517195 485.82 484.4 239.42 249.55 
PZ-100-SS 1207 1068868 517175 485.84 484.4 390.42 410.39 
PZ-101-SS 1210 1068473 516623 476.68 474.9 335.28 345.41 
PZ-102-SS NIA 1068086 516888 483.85 482.1 391.22 402.35 

PZ-102R-SS 1211 1068132 516859 485.62 484.5 394.54 404.67 
PZ-103-SS 1212 1067660 516724 480.17 4n.8 332.95 343.08 
PZ-104-KS 1215 1066993 516821 4.84.04 48.2.3 74.82 84.95 
PZ-104-SD 1214 1067013 516834 483.69 482.1 236.77 246.90 
PZ-104-SS 1213 1067028 516847 483.63 481.6 336.93 347.06 
PZ-105-SS 1216 1066421 516230 483,61 481.2 332.59 342.72 
PZ-106-KS 1219 1066704 515432 464.26 461.8 87.87 98.02 
PZ-106..$0 1218 1066715 515416 463.42 461.5 260.52 270.66 
PZ-106-SS 1217 1066726 515400 462.70 461.0 295.52 305.65 
PZ·107-SS 1220 1067163 515255 464.6.6 462.6 359.90 370.03 
PZ-108-SS 1221 1067678 515973 456.20 454.1 310.44 320.58 
PZ-109-SS 1222 1068012 516144 458 .. 50 456.8 320 .. 94 331.07 
PZ-110-SS 1223 1068336 515920 .458.91 456.8 345.54 355.94 
PZ-111-KS 1225 1068621 515850 460.87 459.2 91.88 102.03 
PZ-111-SD 1224 1068638 515835 461.55 459.2 249.72 259.82 
PZ-112-AS 1226 1069002 515674 459.83 457.9 423.20 428.33 
PZ-113-SS 122.9 1069242 515m 461.77 460.0 301.26 311.39 
PZ-113-AD 1228 1069233 515760 461.46 459.9 351.13 361.26 
PZ-113-AS 1227 1069224 515748 461.42 459.9 420.89 431.02 
PZ-114-AS 1230 1069419 516768 451.31 449.8 419.75 429.88 
PZ-115-SS 1231 1069409 516755 452.30 450.6 365.80 375.93 
PZs116-SS 1232 1066410 515844 484.87 483.1 321.74 331.67 
PZ..200-SS NIA 1068496 516972 485.63 483.6 385.64 473.99 
PZ-201-SS NIA 1067820 516862 480.33 478.0 389.37 468.26 

PZ-201A-S.S 1233 1007832 516746 480.16 478.4 388.22 398.35 
PZ-202-SS 1234 1067320 517102 481.17 479.0 369.58 438.81 
PZ-203-SS 1235 1066662 516608 486.59 484.2 374.48 384.58 

,1 PZ-204-SS NIA 1066427 515533 469.63 467.0 377.35 456.08 
PZ-204A-SS 1236 1066430 515556 468.16 466.7 377.23 387.16 
PZ-205-SS 1238 1067484 515478 461.78 459.5 360.83 370.96 i 
PZ-205-AS 1237 1067464 515463 460.99 459.3 410.65 420.78 ' 
PZ-206-SS 1239 1068031 515809 460.20 458.4 333.38 343.38 I 
PZ..207-AS 1240 1069645 516038 463.57 461.9 421.85 4213.98 I PZ-208-SS 1241 1069219 517169 474.25 472.5 373.70 383.83 
PZ-1201-SS 1201 1067302 516.904 482.42 480.4 332,78 342.71 
PZ-302-AI NIA 1067210 514720 451.15 450.0 407.30 417.40 
PZ-302-AS NIA 1067198 514737 451.42 449.5 427.20 437.30 
PZ-303CAS NIA 1067763 514426 453.18 450.8 424.70 434.80 



Top of Ground Bott<>m of Top of 
Casing Surface Well Screen 

Well# State ID Northing Easting Elevation Elevation Elevation Elevation 

PZ-304-AS NIA 1068146 514435 453.71 451.4 424.20 434.30 
PZ-304-AI NIA 1068126 514435 454.02 451.6 402.50 412.60 
PZ-305-AI NIA 1068065 515634 459.28 457.6 394.30 404.40 

LR-100 NIA 1067294 514894 469.12 467.2 442.40 447.50 
LR-102 NIA 1068937 514788 513.52 512.0 452.00 457.10 
LR-103 NIA 1068527 515217 461.28 460.1 421.40 431.50 
LR-104 N/A 1068079 515623 459.73 458.0 419.50 429.60 
LR-105 NIA 1067710 514525 486 .. 79 484.2 447.90 458.00 

MW-P-1..S NIA 1068595 515890 No data No data No data No data 
MW·P-1-D NIA 1068600 515805 No data No data No data No data 
MW-1204 1204 1066421 515823 485.63 483.3 259.80 269.80 

S-1 NIA 1069686 514205 446.51 443.3 421.30 441.30 
S-5 NIA 1069156 515901 468.65 465.7 425.70 435.70 
S-8 NIA 1071044 514724 444.03 441.6 414.60 434.60 
8-10 NIA 1069828 514931 480.26 477.5 425.50 445.50 
S·51 NIA 1066140 514200 447.72 446.3 420.50 423.50 
8-53 NIA 1066880 514500 449.00 444.8 421.10 424.10 
S.S1 NIA 1070160 514580 450.17 445.6 424.10 No data 
8-75 NIA 1067270 514730 459.90 458.8 432.80 435.80 
S-82 NIA 1069312 514273 450.70 447.7 422.20 432.20 
8-84 NIA 1069685 516455 455.30 452.9 422.00 432.00 
8-88 NIA 1068390 515270 462.20 460.0 418.50 430.00 
1-2 NIA 1069698 514212 446.41 443.2 396.20 406.20 
1-4 NIA 1069148 515690 466.57 466.0 390.00 400.00 
1-7 NIA 1070743 514300 446.97 444.5 397.50 407.50 
1-9 NIA 1069329 514269 450.99 446.5 395.50 405.50 

1-11 NIA 1069819 514~25 480.27 477.6 386.60 396.60 
1-51 NIA DAMAGED UNUSABLE 

l 1-53 NIA DAMAGED UNUSABLE 
1"62 NIA 1070960 514675 446.08 444.1 400.10 410.10 I 

I 
1"65 NIA 1070940 515435 441.80 438.5 402.50 412.50 I 

1"66 NIA 1070520 515935 441.80 437.7 400.80 410.80 
1"67 NIA 1070090 516260 439.08 436.5 401.10 411.10 
1-68 NIA 1069570 516690 448.32 440.9 409.70 419.70 
1-73 NIA 1067680 515575 465.40 462.7 412.70 415.70 
l}.3 NIA 1069136 515872 470.32 467.2 361.20 371.20 
D.S NIA 1070194 514550 447.60 444.4 338.40 348.40 

D-12 NIA 1069836 514936 479.91 477.4 333.40 343.40 
D-13 NIA 1070486 515602 471.10 468.,4 335.40 345.40 
D-14 NIA 1068947 516523 487.77 484.5 425.50 430.5.0 
0.81 NIA 1067338 514464 450.80 447.8 387.80 402.80 
0-83 NIA 1070940 514660 447.70 444.4 347.40 367.40 
D-85 NIA 1069680 516445 455.65 453.1 371.10 391.10 
D-87 N/A 1069210 515400 462.55 460.0 349.00 369.00 



Top of Ground Bo«om of Top of 
Casing Surface Well Screen 

Well# State ID Northing Easting Elevation Elevation Elevation El.evation 

D-93. NIA 10.69316 514270 450.70 448.3 336.30 356.30 
MW-101 NIA No data No data 447.66 445.36 420.36 430.36 
MW-102 NIA No data No data 448.98 446.68 422.18 432.18 
MW-103 NIA No data No data 441.16 438.46 422.76 432.76 
MW-104 NIA No data No data 441.88 438.98 421.98 431.98 
MW-107 NIA No data No data 449.25 No data No data No data 
MW-F3 NIA 1070380 515880 No data Nodala No data No data 
MW-F2 NIA 1067685 514417 450.10 447.90 422.60 437.60 



Well Summary - West Lake landfill 

Coordinates Well 
Installation Original Curtent CU:rrcnt Ground Top of Scr<~en Boring Construction 

Date Designatiop; .Designation:,, Status North East Surface Casing Depth Interval Log Info Drilling Company Consultant 

10/83 N·l> 1-50 S,200 3,840 449.0 453.48 40.6 418.4-408.4 No No ? Reitz &Jens 

81 HL-3 S-51 Missing 6,140 4,200 446.3 441,n 25.8 423.5-420.S No No ? Reitz&J~s 

81 HL-2 S-52 6,470 4,200 444.7 447.08 25.2 4225-419.S No No ? Reitz &Jens 

81 HL-1 S-53 6,880 4,500 444.8 449.00 23.7 424.1-421.l No No ? Reitz &. Jens 

? 36 S-54 Abandoned 1,067,606 514,468 470.0 NIA 40.4 NIA No No z-- ? 

10192 

6{]8 35 I-55 Abandoned 1,067,787 514,475 471.9 NIA 60.0 NIA Yes Yes Wabash Drilling None 
10192 

6(18 34 1-56 Abandoned 1,068,057 514,487 475.1 NIA 61.l NIA Yes Yes Wabash Drilling None 

10192 

6{]8 40 1-58 Abandoned 1,068,874 514,458 477.S NIA 60.0 NIA Yes Yes Wabash Drilling None 
10/92 

10/83 N-2 1-59 Abandoned 1,069,332 514,289 444.9 NIA 43.S. N/A No No ? Reitz &Jens 
10192 

7181 S-2 S-<iO 9,750 4,310 443.1 446.93 21.0 ?-422.1 No No ? ? 

7181 S-1 S-61 70,160 4,580 445.6 450.17 21.S ?-424.1 No No ? ? 

10183 N-3 1-62 70,960 4,675 444.1 446.08 44.0 410.1-400.1 No No ? Reitz &Jens 

10/83 N-4 l-65 70,940 5,435 438.S 441.80 36.0 412.5-402.5 No No• 1 Reitz & JeDs 

10/83 N-5 1-66 70,520 5,935 437.7 441.80 36.9 410.8-400.8 No No ? Reitz & Jens 

10/83 N-6 l-67 70,090 6,260 436.S 439.08 35.4 411.1-401.1 No No ? Reitz & Jens 

10/83 N-7 I-68 9,570 6,690 440.9 448.32 31.2 419.7-409.7 No No ? Reitz&. Jens 

6(/8 39 1-72 7,890 5,345 462.7 465.4 50.0 415.7-412.7 Yes Yes Wabash Drilling None 

6nB 38 1-73 7,680 5,515 458.9 462.6 50.0 415.7-412.7 Yes Yes Wabash Drilling None 

? 37 5.75 7;270 4,730 458.8 459.9 26.0 435.8-432.8 No No ? ? 

6{]8 37A S-76 Abandoned 1,067,406 514,569 474.4 NIA 50.0 NIA Yes Yes Wabash Drilling None 
10/92 

t32·2·W:nt.s-7.S1/f·lWV..'ELLTAB Page 1 of 3 Continued. .. 
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_· .... 

Original Coordinates 
Ground Well Installation Currimt Current Top of Screen Boring Construction Date Designation Designation Status North East Surface Casing Depth Interval Log Info Drilling Company Consultant 

6{18 41 41 Abandoned 1,069,287 514,377 ? 
10/92 

N/A ? N/A Yes Yes Wabash Drilling None 

8/84 S-80 S-80 5,190 3,870 448.4 45338 20.0 438.4-428.4 Yes Yes· Wabash Drilling B~rns & McDo~~ll 
8/84 D-81 D-81 1,067,338 514,464 447.8 450.91 60.0 402.8-387.8 Yes Yes Wall~ Drilling B~~.-.& MclJorii~if 
8/84 S-82 S-82 1,069,312 514,273 447.7 450.66 255 432.2-422.2 Yes Yes Wabash Drilliiig·:· Bums & McDonnell -
8/84 D-53 D-1!3 70,940 4t660 444.4 447.62 97.0 367.4-347.4 Yes Yes Wabash Drilling Burns & McDonnell 
8/84 S-84 S-84 9,685 6,455 452.9 456.92 30.9 432.0-422.0 Yes Yes Wabesh Drilling Bu.ms & MeDonneU 
8/84· D-85 D-85 9,680 6,445 453.1 457.15 82.0 39Ll-37!.1 Yes Yes Wabash Drilling Burns & Me:Donnell 
8/84• D-87 D-87 9,210 Sl400 460.0 463.04 111 369.0-349.0 Yes Yes Wabash Drilling Burns & McDonnell 
8/84· S-88 S-88 8,390 5,270 460.0 462.73 40 430.0-420.0 Yes Yes Wabash Drilling Burns & McDonnell 
8184- D-89 D-89 6,970 5,100 454.1 457.10 49 420.1-405.1 Yes Yes Wabash Drilling Burns & McDonnell 
8/85 D-90 D-90 6,160 4,300 446.0 450.60 47 409-399 Yes Yes Wabash Drilling Burns & McDonnell 
8J8S D-91. D-91 Missing S,220 3,770 448.0 45337 45 413-403 Yes Yes Wabash Drilling Bums & McDonnell 
4185 D-92 D-92 Missing 9,760 S,090 475.S 47537 143 352.5-332.5 Yes Yes Wabash Drilling Burns & McDonnell 
4185 D-93 D-93 1,069,318 514,270 448.0 449.95 112 356.336 Yes Yes Wabash Drilling Burns & McDonnell 
4/85 D-94 D-94 70,645 S,820 438.5 442.68 106 352.5-332.5 Yes Yes Wabash Dn1ling Burns & McDonnell 
4185 D-95 D-95 Missing 1 ? 450.0 453.09 101 369-349 Yes Yes Wabash Drilling Burns & McDonnell 
3/85 4/3 1201 1,067,303 516,903 480.6 4S2.84 250 427.6.230.6 Yes Yes' Drilling Service Co. Bums & McDonnell 
3185 14/3 1202 Abandoned 1,067,343 516,875 4805 

3/91 
NIA 250 NIA Yes Yes Drilling Service C,o, Burns & McDonnell 

1/85 17/4 1203 Abandoned 11067,189 516,955 481.1 
3/91 

NIA 250 NIA Yes Yes Drilling SeMce Co. Burns & McDonnell 

4/91 1204 1204 1,066,421 515,823 4833 485.63 2235 269.8-259.8 Yes Yes Mathes & Foth & Van Dyke 
Associalcs 

4/91 1205 1205 1,067,387 515,621 384.S 386.77 123 2715-2615 Yes Yes Mathes & Foth & Van Dyke 
Associates 

3/91 1206 1206 1,067,396 S!S,624 386.2 388.48 73 323.2-313.2 Yes Yes Mathes& Foth &. Vnn Dyke 
Associates 

[32·2419"2LS 7 .51/T ·l\VWELL T A8 Page 2 of 3 O:mlinued .. , 



l Coordinates Well 
Instnllation Original Curient CurrCllt Ground Top of Screen Boring Con$troction 

Date Designation D~gnation Status North East Surface Casing Depth Interval Log Into Drilling Company Consultant 

8/90 MW-FIS MW-FIS 8,S9S 5,890 ? ? 325 10 Yes Yes Brotcke Engin~ng Foth & Van Dyke 
... ,:',".P(j) ,·.-:,.--,,, -

8/90 MW-FlD .. MW'.flD 8,600 . 5,805 ? ? 79.J 5 Yes. Yes Brotcke En_gineerlng Foth & Van Dyke .-,··-
8/90 MW-El MV{·F2 1,Q67,685 514,417 447.9 450.10 253 437.6-422.6 Yes Yes Brotcke Engineering Foth & Van Dyk~ 

;:, .. q,",s/c. 

8/90 MW-F3 :'' MV{-F3 70,380 5,880 ? ? 42.8 10 Yes Yes Brotcke Engineering Foth & Van Dyke 

? denotes unknown. 
N{A denotes not applicable 

{32·Z4l92LS7.51/T·L\\'\\IELLTAB Page3 of3 





LEACHATE COLLECTION SUMPS 
   



























SOIL BACKFILL 

250' 

3' 

I 

I NOTES: 
1. SURVCY DATA BASED ON 9/30/09 

TOPOGRAPHICAL SURVEY DATA BY 
SH£RBUT-CARSON & ASSOCIATES, P.C. 

I 

I 
• s 
' • 

2. THE WELL PIP£ IS SCRE:£NEO FROM THE 
BOTTOM TO £LEVATION 246.22' MSL. 

TOP or GROUND 
SURFACE 499.22' MSL 
(Sff NOTE 1) 

HYDRATED GRANULAR 
B£NTONIT£ CHIPS 

10-INCH SOLID 
STAINLESS STEEL 
RIS£R PIPE 

GRAVEL PACK A "x i° 
ME:RAMEC GRAVEL 

10-INCH SLOTTED 
STAINLESS STEEL 
SCREW PIPE 

TRASH 

i----1- 20" DIA. BOREHOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

13 executive Drive, Suite 1 
Fairview Hei hts IWnois 62208 

AS-BUILT DETAIL 
LEACHATE COUECTION SUMP lD INSTALLATION CQA 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. TKJ Drawn By RLH Designed By RHH Projecl No. J582. l O 
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NOTES: 

TOP OF SUMP 
£LEY.=498. f 7' MSL 

257.25' 

1. SURVEY DATA BASED ON BA5£D ON A 
SITE: SURVEY PERFORMED ON 
DECE:MBE:R 22, 2008 BY 
SHE:RBUT-CARSON & ASSOCIATES, P.C. 

/ 

TOP OF GROUND 
SURFACE 49.3. f 7' MSL 
(SE:£ NOTI: 1) 

~---------

BENTONITE: SEAL 

10-INCH SOLJD 
STAINLESS STl:EL PIPE: 

GRAVE:L PACK 

l 0-INCH 5CRffN£D 
STAINLE:55 STE:EL PIPE: 

BOTTOM OF BORING 
ELEY.=2.35.92' MSL 

1---+- .36" DIA. BOREHOLE: 

AQUATERRA 
ENV!llONMENTAL SOLUTIONS, !NC. 

141 Market Place Drive 
Fairview Hei hts, Illinois 62208 

AS-BUILT DETAIL 
LCS-2D INSTALLATION CQA REPORT 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

J Project Mgr. TKJ Drawn By RLH Designed By RLH Project No. JTJJ. fO 

J Date File Name Fi,gure No 1 i NOT TO SCALE 12 19 08 LCS-IC OETA!Ldw . 'L-~~~~~~~~~~~~~~'--"""'--"'--"="'-'~--'-~~'----=---.a=-=----........ ~~~~ 



















Aquaterra Drilling Log 
HOLE NO, SHE!ln t OF '"'"'"' Le.~. -,, c..... z.. .- 'yT"NAMe DRILLING ovuwuNTRACTOR 

.S 1)r·, \\\..._. c..,.,,51 A. L"'-'11'\J/.. - w .... ~k,"' 
rhuJECT N-.. =ER NAMe OF 0, ...:.LER{S} . 

tla 53 lo C..v-"'-i"I Sc.:.~i)bt-1 
OCATION 

1:, (" ; ,\_" ._ l,..." kv\..1 f lf 
MANUFACTURER'S OESJG, ... :OON OF DRILL J 

-r(9'if~ w (Zo.(,,._d,.;,-;I\ 
'm.,LE t.OCArn . .n~ SIZES ANO mes OF OKtLLINi::; 

LC...l>·1<- AND SAMPLING EOUIPMEJ.IT 
~ l\.tl... C(..V(. '1:.-,-

uRFACE ELEVATION 'Z,,.? f '-'<..-k rr., fo,,..., 
~ w~"'"-1.._ . 

IOVERBUROEN THICKNESS DRILLING START OA:.,::c DRJ......,,,.,8'IDDATE - 10 /z./u;; 11 /-;/os 
~ , , , OR!L......, INTO ROCK DEPTHGROUNOWAlER ENCOUNTERED --. 

I ' -. AL DEPTH OF HOLE 
·z_ ':ii .\'.+ 

DE?, H ro WATER ANO E!..Afi5ED TIMI: Af"11;:R .,, .. LLING COMPLETED -
roTECHN!CAL SAMPLES (TOTAL) DISTURBED 

I 
Uf>fOlSTURBED TOTAL ,....,....,...,, OF CORE BQ.....,,. 

I 
---.., --- --· 

jSA.MPLES FOR CHEMICAL ANALYSIS {SPECIFY} (SPECIFY} {oPEC!rY) (SPECIFY) (SPECIFY} TOTALCOitt 
-OiAL) RE.COVER'l 

------ - - --· - ----. 
I DISPOSITION OF HOLE BAO<RLLED MONITORING WELL ......... ,{SPE!Cf'Y) SAlfiJ!:;: - ~ ..____... -
!DEPTH DESCRIPTION OF MATERIALS 

fla.o SCREENING GEOTECH SAMP!..E ANALYTICAL TI"" REMARKS 
RESUL'TS RESUl.,ts SAMPLE NO. 

-
~ .. k 8"= ,;,,: (\iA.';i ""-\\'<I le)(<.<(•, --
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AQUA TERRA L c. 5. .:P ,-; ii ; "SI. C.<-2 A l-C. S, - 5(__ 
£NVfflONMENTAL SOLU.JONS, JNt:. 



Aquaterra Drilling Log 

FIELD SCREENING GEO'rECH BAMPW ANAL 'ftiCAL 
RESULTS RESULTS SAMPLE NO. 

DESCRIPTION OF MATERIALS 

-

f ~, : ··---

TIME 

11<)" 

!HOLE NO. !SHEET Z,. Of 
L (. s. . j (_ OHEETO L 

__ y ,:d • ''J t l.rr-sf 10{,'i{o<' 
l)r,(\,,; r<o,...:,·;,,t<oi~r-

"~ci_.: --- -- --
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PROJ .. ,.,, NIIME 

AQUA TERRA 
E'.NV'rnoNMEU'tAL SDLUTiow.;, INC, 

~<>6 1)r,1l,,'.J fcl.J,""-" I O { ·q{c,r 
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NOTES: 
1. SURVEY DATA BAS£D ON NOVEMBER 24, 

2005 TOPOGRAPHICAL SURVEY DATA BY 
SHERBUT-CARSON & ASSOCIATES, P.C. 

TOP OF GROUND 
SURFACE 489.64' MSL 
(SEE NOT£ 1) 

6 D£GR££S 

10-INCH SOLID 
STAINLESS ST££L 

GRAV£L PACK f'x i" 
MERAM£C GRAVEL 

10-INCH SCR££NE:D 
STAINLESS ST£EL 

BOR£HOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview He· hts Illinois 62208 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 3C 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. MSB Drawn By WS Designed By NLH Project No. I BSJ. to 
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NOTES: 
'i 1. SUR\1£l'.. DATA BAS£D ON 2/10/10 
g TOPOGRAPHICAL SURVEY DATA BY 
~ SH£RBUT-CARSON-CLAXTON, LLC. 

i 2. THE: WELL PIPE IS SCREENED FROM THE: 
BOTTOM OF WE'LL TO ELEVATION .316.60' 
MSL. 

[ 

TOP OF GROUND 
SURF AC£ 55 I .60' MSL 
(Sf:£ NOTf 1) 

I-..---"' - . ·-· .... ·--. 

GRAVU PACK fx ;'' 
ME:RAMEC GRAVfL 

HYDRATED GRANULAR 
BE:NTONl'rf CHIPS 

10-INCH SCH£0UL.E 
BOS SOLID STAINLESS : •• 
STE:£L RISER PIP£ ·· 

GRAV£L PACK A°x !' 
M£RAMfC GRAVEL 

ta-INCH SCHEDULE BOS 
SLOTT£D STAINL£SS 
5T££L SCRE£N PIPE: 

., 

TRASH 

1---+- 20" DIA. BOREHOL£ 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

1 J Executive Drive, Suite 1 
Fairview, Hei his Illinois 62208 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 4B INSTALLATION CQA 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

Project Mgr. RHH Drawn By RLH Des;grn,d By lKJ Projecl No. JlJl.1D 
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Aquaterra Drilling Log HOLE NO. SHE!:T 1 OF SHEET$ 

Les - S-f.\ ? 
1!:CTNAME DRILi.iNG SUBCONTRACTOR 

.~\-,, Co l\ec:\;&tl S:;,,,,_{] Dr,H:."' (f,JI\ La.v,""- We-~h.-,-, r , ..,JECT NUMBER u 
lfo~~-1.0 

NAMEOFDR1l...f..EAtS} 

Crc,.\" s c «k,~ 
LOCAuON 

Gr:Jo.ehn 
fAANUFACl ..,, -·~ S DE.S!GWI, ""'.!. Or DRILL 

' Lt,_,,A ~.ti, LL(... Tln"5W R,~,rn\ 
rO!.E LOCATION . SIZES ANO TYPES OF ORILLING 2-u. j '\.(..!.... 'W•t...-Gt i;,l;) ·i;,'5 A ANO SAMPLING EQUPMENT 

-, 0 '; ,.,_,t... .,.:.L-
.SURFACE ELEVATION 

"2.. ti , " t le ' -
IOVER8URDEN TiilCKNESS DRII..L!Nr /'AFIT DATE DRILLING ENO OAT!= - °I 'L1i/,:,5 I ahlos 
DEPTH DRILLED lNTO ROCK DEPTH GMt.lNtlWATER ENCOI.Ml:ReO -. -

JTOTAL PEPTHOF HO!.S 

2-"l5 _ff- OErnl TO WATER ANO EI..APSED TIME AFTER OR!LLJNG COMPlETEO -SEOTECHNICAL SAMPLl:S (TOTAL} DISTURBED 

I 
UNDISTURBED TOTAL NUMBER OF CORE SOX1$ 

I ----- ,,.-- - -
. !SAMPLES FOR CHEMICAL ANALYSIS (SPECIFY) (SPECIFY} (SPECIFY} {SFECfFY) (SPECIFY) T:~ :,urAL) 

~ -/ ,-' - - -
IO!SPOSrrlONOF HOL:__ """"""""IU.EO MONfTORING WEU. OTHER (SPEICFY) 

Slui-.n,URE.Of!PIWl;CIOR •//r , 
~ ---~ __.. -- .~ c.,,-.,... // )"'/"' Jrl - . 

IDEPTI< 
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME 

. . v }' REMARKS PESCRIMtON OF MATERIALS 
R!iSULTil RESULTS SAMPLE NO. 
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PROJECT NM'IE HOLE NO. 

AQUA TERRA 
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DESCRIPTION OF MATERIALS 

' 
tr ~h 

-- -- - - - ..... 

PROJECT 

AQUA TERRA 
ENVIRONMENTAL 50Un10NS, INC. 

Aquaterra Drilling Log 

f1EI.O GCRESNJNG GEOTECH SAMPLE Al>IAL VTICAL 
RESU!..TS RESULTS SAMPL.ENO. 

/'\10 

l'l \> 

-----

H NO. 

HOLE NO. BHeET -:,OF 

\_,(: .. S .. 5" f '.\ 6H5ETS <- z.. 

~ ii, , _ do ,1,,J ~r ;, It 
Pc,l\,~ re'l(o~ b(sjo5 

,i:,,;,u,.i ,J,,.tF·' ,., ic),{a, 
,., · ru-, 1·- . 2-'H i-f 
Nu ,\)).I,~·)*-\ '-~""--hi- ~1-"'j yiv.,/..-..; l 

(} L, j.e,..(' 



295' 

5' 
• 
j 

NOTES: 
' 1. SURVEY DATA BASED ON NOVEMBE:R 24, 
§ 2005 TOPOGRAPHICAL SURV£Y DATA BY 
! SHERBUT-CARSON & ASSOCIATES, P.C • 
• 1 
; 
' ~ 

TOP OF GROUND 
SURFACE 525,40' MSL 
(SEE NOTE 1) 

10-INCH SOLID 
STAINLESS STEEL 

GRAVEL PACK !"x f' 
MERAMEC GRAVEL 

10-/NCH SCREENED 
STAINLESS STEE:L 

1---i- 20" DAI. BOREHOLE 

AQUATERRA 
ENVIRONMENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hei hts Illinois 62208 

AS-BUILT DETAIL 
LEACHATE COLLECTION SUMP 5A 

BRIDGETON LANDFILL, LLC 
BRIDGETO MISSOURI 

Project Mgr. MSB Drawn By WS Designed By NLH Project No. 1688.10 

NOT TO SCALE Dale 11 21 05 File W,~ DETAILdw Figure No. 1 











Aquaterra Drilling Log HOLE NO SHEET 1 OF SHEETS 

···IECT NAME LCS-6B DRILLING SUBCONTRACTOR Layne Western Company, Inc. 

. ..JJECT NUMBER 4352.1 Q NAME OF DRILLER(S) Rusty Bowls, Dave Jones, Terry Jones 

LOCAT!ON Bridgeton, Missouri MANUFACTURER'S DESIGNATION OF DRILL Atlas-Copco T3W Rotary Drill 

HOLE LOCATION 30 feet north of LCS-6A on east side of SIZES AND TYPES OF DRILLING John Deere 31 OD Rubber tired backhoe 

·---"" AND SAMPLING EQUIPMENT Lavne Western Peterbuilt Tender Tru~k 
SURFACE ELEVATiON 515.022 20" bit 

OVERBURDEN THICKNESS NIA DRILLING START DATE 10125110 DRILLING END DATE 1113110 

DEPTH DRILLED INTO ROCK N/ A DEPTH GROUNDWATER ENCOUNTERED NIA 

TOTAL DEPTH OF HOLE 87 feet DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

GEOTECHNICAL SAMPLES (TOTAL) 

NIA 
DISTURBED N/ A I UNDISTURBED N/A TOTAL NUMBER OF CORE BOXES NIA 

SAMPLES FOR CHEMICAL ANALYSIS {SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) (SPECIFY) TOTAL CORE RECOVERY 

(TOTAL) NIA NIA NIA NIA NIA NIA NIA 

DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER {SPEICFY) SIGNATURE OF INSPECTOR 

Leachate Collection Sump NIA NIA NIA 

DEPTH DESCRIPTION OF MATERIALS 
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME REMARKS 

RESULTS RESULTS SAMPLE NO. 

-- Soil Cover 3 ft 1012512010 
- 7:00 AM 

I - -- No asbestos observed -- Waste - ----- -- 3:30 PM -- 20 ft 1012512010 

- 7:00 AM -- Off site at 1 :50 pm due to wind No - Waste asbestos observed - - 1 :50 PM -- 29 ft 1012612010 

- 7:30 AM ----- -- Waste --- -- 3:30 PM -- 45 ft 1012712010 

- 7:00 AM - Stopped drilling due to leaking - Waste - 10:10am rubber gasket. No asbestos - 52 ft 1012812010 observed -
- 7:00 AM --
- Saturated Waste Resumed drilling on 111112010 

---
PROJECT NAME LCS-6B CQA Installation HOLE NO LCS-6B 

AQUA TERRA 
I ENVIRONMENTAL SOLUTIONS, INC. 



I Aquaterra Drilling Log HOLE NO. LCS-68 l~HEET o, 
SHEETS 

iECT NAME LCS-68 CQA rNSPECTOR 

DEPTH DESCRIPTION OF MATERIALS 
FiELD SCREENING GEOTECH SAMPLE ANALYTICAL TIME REMARKS 

RESULTS RESULTS SAMPLE NO. 

-
-

--
-
-

--
Waste - -

-

No asbestos observed --- -

---
-

--- 1 :10pm - - 87 ft 11/1/2010 

--
-····· 

---
-- ----- --
-

-- ----- ----
-

-

---
- ----- ---

. 

- -
-
-

--
-
----
-

--- -
---

PROJECT NAME LCS-68 CQA Installation HOLE NO LCS6-B 
AQUA TERRA 

f,:NVIRONMENTAL SOLUTIONS. INC. 



87' 

I 
i 2' 
• 

I 

1 
; 
' i 

NOTES; 
1. SURVEY DATA BASE:D ON JANUARY 5, 

2011 SURVEY DATA PROVIDE:D BY 
SHE:RBUT-CARSON 4t ASSOC/ATE:S, P.C. 

J' 

10' 

_I 

40' 

TOP OF GROUND 
SURFACE: 515.02' MSL 
(SE:£ NOTE: 1) 

-- SOIL BACKFILL 

GRANULAR BE:NTONITE: -
12 x 50 LBS BAGS 

10-INCH SOLID 
STAJNLE:SS STE:E:L 

GRAVE:L PACK i"x {" 
ME:RAME:C GRAVE:L 

GRANULAR BE:NTONITE: -
12 x 50 LBS BAGS 

FIL TE:R PACK 

10-INCH SCRE:E:NE:D 
STAINLE:SS STE:E:L 

'---1- 20" DIA. BORE:HOLE: 

ProJ•ct Mgr. 

AQUATERRA 
ENVIRONIIENTAL SOLUTIONS, INC. 

141 Market Place Drive 
Fairview Hei his Illinois 62208 

AS-BUILT DETAIL 
LEACHATE COUECTION SUMP 6B 

BRIDGETON LANDFILL, LLC 
BRIDGETON MISSOURI 

CR Drawn By RLH Designed By RHH Project 1/o. f 68B. IO 

NOT 70 SCALE 0'1te O 1 04 IO lie f 8s'!!.~ Df:TNLdw f',gure No. 1 



TEMPERATURE MONITORING PROBES 
   



AQUA TERRA 
Environmental Solutions, Inc 

7311 W 130th St, Overiand Park. KS 66213 

CLIENT Bridueton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 
PROJECT NUMBER 

PROJECT LOCATION 

BORING LOCATION 

AES PROJECT NO 

AES ornLOGIST 

11107112 

oo-50 a.m 

SAMPLE SAMPLE Tnmp PlD 

TYPE OEPTH 'F (PPM) 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

LEGEND: 
SS · Split Spoon 

cs 5 root CME Sampler 

ST Shelbv Tube 

5582.1 

Bridgeton. Missouri 

North Slope 

5582.1 

ROBERT fl. Hll.l. II 

11/07112 

10.00 am 

DEPTH uses 

(FTI IN FEET CLASS 

-
'-,--,--
-

' -
-
'-

-
'-

-
'-,--
-
'-

-,o_ 
-

" -
-

"--'3 --14 ....,_ 

-
'5 -
16= 

-
"-,,---
"--20 

PID P/101oionization Detector 

PP - Pocket Penetrometer 

HSA - Hollow Stem Augers 

LOG OF BORING NO TMP-1 SHEET NUMBER of 6 
138 Feet 

DRIWNG CONTRACTOR Frontz Drillin" WELL CONSTRUCTION 01:TAILS 

DRILLER; Kris Lauer MATERIAL Steel 

DRILLING RIG Versa-Sonic Drill Rig DIAMETER 4 lo 

DRILLING METHOD Sonic Rotary WELL TOTAL DEPTH 13811. BGS 
SAMPLING METHOD· NIA SCREEN LENGTH NIA 
SORING DIAMETER 4 in RISER LENGTH NIA 

WELL DIAMETER 3 718 inch TOP OF SCREEN NIA 
WELL COMPLETION NIA BOTTOM OF SCREEN NIA 

SURFACE ELEVATION 469.00 SCREEN SLOT NIA 
TOCElEVATION NIA TOP Of FII.TER PACK NIA 

WATER LEVEL NIA TOP OF SEAL NIA 

WATER ELEVATION NIA TYPE OF SEAL Cement Bentonlte Grout 

OATE 11107/2012 TYPE OF fiLTER PACK; NIA 
SOil DESCRIPTION AND DRILLING CONDITKlNS NOTES ANO WELL CONSTRUCTKlN 

Soil Cover 

(40 Sch. CPVC Conduit) 

Cement Bentonlte Grout 

Municipal Solid Waste 

HA - Hand Auger 

WB - wash Bore 

RB Rock Bil 

NX Rock Core 

, ·- v N LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL, 



AQUA TERRA 
Envlronmental Solutlona, Inc. 

7311 W. 130th St Overland Park, KS 66213 

CLIENT Bridoetor. Landfill, LLC 

PROJECT NAME Temperature Monitorinp Probe 

SAMPLER SAMPLE Tamp '" R<CCOlleRY DEPTH uses 
TYPE DEPTH 

,, 
IPPM) IFT) IN FEET CLASS 

NIA -
21_ 

NIA -
22_ 

NIA -
"-

NIA 24f--NIA 
25 --

NIA -
"-

NIA 
27 --NIA I-
28,... 

NIA -''1-

NIA 301-,... 
NIA -311-

NIA 
32 --NIA I-33,... 

NIA ~ 

">-
NIA 35:: 
NIA -36_ 

NIA 
37 

-
-

NIA -
38 -

NIA -
39_ 

NIA -
40_ 

NIA 41--
NIA -

42_ 

NIA -
43 -

NIA -
44_ 

NIA 
45 

-
LEGEND: p,o Pholoioniw/ion Detector 

SS - Split Spoon pp • Pocket Penetrometer 
CS· 5 foot CME Sampler HSA • Hollow Stem Augers 
ST· S/ielby Tube 

' 

LOG OF BORING NO., TM P-1 SHEET NUMBER 2 of 6 

klEOtOGIST: Robert H. Hill II 

DATE: 11/0712012 

PROJECT' NUMBER 5582.10 

SOIL DESCRIPTION ANO DRILLING CONDITIONS NOTES: 

Thermocouple Probe 

Municipal Solid Waste 

Cement Bentonite Grout 

(Abrasive Sheath) 

Thermocouple Probe 

HA· Hand Auger 

WB • Wash Bore 

RB· Rock Bil 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 

NX " Rock Core 



AQUA TERRA 
Envlro•m•ntal Sol•tto111s1 Inc. 

7311 W. 130th St, Overland Psri<., KS 66213 

CUE NT Bnctgeton Landfill, LLC 

PROJECT NAME Temperature Monitorinq Probe 

SAMPLER SAMPLE Temp "' DEPTIJ uses 

"'" DEPTH 
., (PPM) ''" IN FEET CLASS 

NIA f-
'6 -NIA "f--NIA f-

'°,.... 
NIA 

49f--NIA 
50 

f-

f-
NIA f-51,.... 
NIA f-

52 -NIA -53..,_ 

NIA 
54 

f--NIA f-
55,.... 

NIA f-
so._ 

NIA 
57~ 

NIA f-
58 

f-

NIA -",.... 
NIA f-

60 -NIA 
61~ 

NIA -"1-

NIA -
63 -NIA -"',.... 

NIA f-
65 -NIA f-",.... 

NIA -67,... 
NIA 

68~ 

NIA -
69_ 

NIA -
70 

LEGEND: p,o - Plmtoionization Detector 

SS - Splil Spoon pp - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA · Hollow Stem Augers 

ST - Shelby Tube 

LOG OF BORING NO TMP~1 

GEOLOGIST Robert H. Hill II 

ATE: 11/0712012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municlpal Solid Waste 

SHEET NUMBER 3 ol 6 

NOTES· 

(Abrasive Sheath) 
Thermocouple Probe 

HA· Hand Auger 

WB - Was/1 Bore 
RB Rock Bil 

NX - Rock Core 

THE STRATIFICATION LINE$ REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Envlrc»1m•ntal Sohatlons, Inc, 

7311 W 130th St. ovenand Park. KS 66213 

CLIENT BMdgeton Landfill, LLC 
PROJECT NAME Temperature Monitorinn Probe 

SAMPLER SAMPLE Temp "' OEPTH uses 
m, DEPTH 

., 
!PPM\ (FT) IN FEET CLASS 

NIA c-

'\ ... 
NIA ,,c--NIA c-",... 
NIA 

" 
c--NIA c-

'', .... 
NIA ~ 

761--

NIA ,,>--
NIA -

" -
NIA -

"-
NIA 

80 
--NIA 81= 

NIA -
82_ 

NIA -
83 -

NIA -
"-

NIA 
85 

--
NIA -

86_ 

NIA -
"-

NIA ,,--
NIA -

89_ 

NIA 
90 

-
-

NIA -
"-

NIA 92 --NIA 
93~ 

NIA c-
94,... 

NIA 95c-
LEGEND: P,O Photoion/wlion Detector 
SS • Split SpoOfl pp. Pocket Penetmmeler 

cs - s foot CME sampler HSA - Hollow Stem Augers 
ST - Shelbv Tube 

LOG OF 80RINGNO TMP-1 SHEET NUMBER 4 of 6 

GEOLOGIST; Robert H. Hill II 

DATE: 11/0712012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES: 

Thermocouple Probe 

Municipal Solid Waste (Abrasive Sheath) 

HA· H<md A(Jger 

WB. Wash Bore 

RB Rock Bit 

NX • Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANS/TlONS MAY BE 
GRADUAL 



AQUA TERRA 
Eavl,onm•ntal Solld:loras, l11c. 

7311W 1301h St Overtand Park, KS 66213 

CLIENT; Brid>1eton Landfill, LLC 
PROJECT NAME Temperature MonitorinQ Probe 

SAMPLER SAMPLE Temp e,o DEPTH uses 
m, DEPTH 

,, 
(PPMl (FT) IN FEET CLASS 

NIA 
96 
~ -NIA -97,_ 

NIA ~ 

98_ 

NIA -
99_ 

NIA 
100 

--
NIA -

101 -
NIA 

102 
--

NIA -
103 -

NIA 
104 

-
-

NIA 
105 

--
NIA 

106 
-
-

NIA 
107 

-
-

NIA 
108 

-
-

NIA -
109 -NIA 
110 --NIA 
111 -.... 

NIA -112 -NIA 
113 --NIA 
114 --NIA 
115 --NIA -116 .... 

NIA -117 -NIA -118 -NIA -119 
>-

NIA -120 

LEGEND: PID P/lotoionization Delee/or 

SS· Split Spoon pp • Pocket Penetromeler 

cs 5 root CME Sampler HSA • Hollow Siem Augers 

ST Shelby Tube 

LOGOF BORING NO, TMP .. 1 

GEOLOGIST Robert H. Hill II 
DATE: 11/07/2012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 5 of 6 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 

Thermocouple Probe 

... , ...... ,. 
:·k:·I· 

:·l··.:-:-
:-v.:·v. 
:-'-· . .-., . 
. ll!ii. 

... ~. 
1 ... .1 
1 ·· I 

:·1··.:·1· 
:.J.-.:-J.. 

:·l··.:-:-
:·1··.:·1· 
:-1.· . .-.,. 
.--1··.:·I· 
:·1··.:·1··. .......... ,. 
.--1·· . .-·I· 
:-v:·1· 
.J .. ·, I.· 

... , •. :: .. :--: 
:·t··.:·I· ... , ...... ,. 
.,.., ... r ........ ,. 

:·:··.:·!· 
·r··:.r 

..... ·.:.!.-. 

:·:··.:-:· 
·1··.:,v. 

:::r:::r-
......... ,. 
:t·:t:· 
I. 1 · 

·1··:·v ., ..... ,. 
:-·.:{·. 

:·v.:·1· 

:::1::::::j:--
:·1-".:·V·· 

:·1::::::J:" 
... , •. __ ...... 

:~: 
:·:··.:-:··.:­
·v.:·1-

:·!··.:·I· 
HA - Hand Auger 

WB • Wash Bore 

RB Rock Bil 
NX Roe~ Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Envlronmeatlll Solutions, Inc. 

7311 W.1::IOth St, Overland Park, KS 66213 

CLIENT 

PROJECT NAME: 

SAMPLER SAMPlE Tomp 

m, DEPTH 
., 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

LEGEND; 
SS · Split Spoon 

CS- 5 foot CME Sampler 

ST· Shelbv Tube 

Bridoeton Landfill, LLC 

Temperature Monltorina Probe 

'" DEPTH uses 
(PPM) "" IN FEET ClASS 

>-
1211---1221--

>-
'23 ->-
1241---1251--

>-
1261---m ...... 

-
128 -

-
129 --
130 -

-
131 -

-
132 --
133 -

-
134 -

-
135 -

-
136 -

-
137 -

-
138 -

-
130 -

-
140 -

-
14' -

-
"' --143 ...... ...... 
144 -

-
1'5 

PIO · Plmtoionization Detector 
pp • Pocket Penetromeler 

HSA • Hollow Stem Augers 

LOGOF BORING NO TMP-1 SHEET NUMBER 6 of 6 

GEOLOGIST· Robert H. Hiii ii 

DATE: 11/0712012 

PROJECT NUMBER NIA 

SOIL OESCRIPTIONAND DRILLING CONDITIONS NOTES: 

Municipal Solid Waste 
(Abrasive Sheath) 

Thermocouple Probe 

(Quarry Bottom) 

HA • Hand Af1ger 
WB • Was/J Bore 

RB Rock Bit 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 

NX • Rock Core 



" JI I . " LOG OF BORING NO TMP-2 SHEET NUMBER 1 of 9 - " 
Environmental Solutions, Irie. 200 Feet 

731; W. 13oth St, Overland Park, KS 66213 DRILLING CONTRACTOR Frontz Driilino WELL CONSTRUCTION DETAILS 

CLIENT Bridgeton Landfill, LLC DRILLER· Kris Lauer MATERIAL Steel 
PROJECT NAME Temperature Monitoring Probe DRILUNG RIG Versa-Sonic Drill Rig DIAMETER 4 In. 

PROJECT NUMBER 5582.1 DRILLING METHOD Sonic Rotary WEi.L TOTAL DEPTH 200ft. BGS 
PROJECT LOCATION· Bridgeton, Missouri SAMPLING METHOD; NIA SCREEN lENGTH NIA 

BORING DIAMETER 4 in. RISER LENGTH NIA 
BORING LOCATION· Nor111 Slope WELL DIAMETER· 3 718 inch TOP OF SCREEN NIA 

WELL COMPLETION NIA BOTTOM OF SCREEN NIA 
AES PROJECT NO 5582.1 I SURFACE ELEVATION 491.50 SCREEN SLOT NIA 

AES GEOLOGIST ROBERT K. HILL II TOC ELEVATION NIA TOP OF FILTER PACK· NIA 
START tlATE 11/07112 FINISH~A1C 11/0911~ WATER LEVEL NIA TOP OF SEAL NIA 
STARTTlML' 13:40 a.m FINISH TIMS 15:00 p.m WATER ELEVATION NIA TYPE OF SEAL Cement Beritonite Grout 

SAMPLE SAMPLE Tornp ''° R£COVSRY DEPTH uses ' DATE 11/07/2012 TYPE OF FILTER PACK NIA 
TYPE DEPTH 

., 
(PPM) (FT) JN FEET CLASS ' SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES AND WELL CONSTRUCTION 

-
1 ,_ 

.. ,::: . 
.. 
·. - :, ··. 3_ .. 

. -
'- Soil Cover 

.. 
·. .. -

5 ·, - . -
6 - .. . -

(40 Sch. CPVC Conduit) ·, .. 
7 .. -,- . -

NIA -
9_ 

NIA -
10 .. - .. 

NIA - .. .. 
Cement Bentonite Grout 

.. 
11_ .. 

NIA 
·, -

12 .. - .. ·, 
NIA - .. 

.. 
13_ .. 

NIA 
,· . ·, - .. 

14 
Municipal Solid Waste 

.. - ., 
NIA - . .. 

15_ .. . . 
.. 

NIA - . 
16 - .. 

NIA -17 -NIA f-- ·, 18 . -NIA - ·, 19 -NIA -20 

LEGEND: PIO - Photoionizalion Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB- Rock Bit 
GRADUAL. 

ST - ShB!by Tube NX- Rock Core 



AQUA TERRA 
Environmental SoluUOns, Inc. 

7311 w. 130!h St, Overland Park, KS 66213 

Cl.lENT Bridgeton Landfill, LLC 
PROJECT NAME· Temperature Monitoring Probe 

SAMPLER SAMPLE T&mp '" RreCOV!mY DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) IN FEET CLASS 

NIA -
21 -

NIA 
22 

-
-

NIA 23= 
NIA 24f-

I-
NIA -"-
NIA 

26 
f--NIA 

27 -I-

NIA f-
28..._ 

NIA -29 
I-

NJA f-
30..._ 

NIA 
31 --

NIA -
"-

NIA -
33 -

NIA -
34_ 

NIA -
35 -

NIA -
"-

NIA -37 _ 

NIA 
38 

--
NIA -

39_ 

NIA -
40_ 

NIA 
41 

-
-

NIA -
"-

NIA -43 
I-

NIA -"-
NIA -45 

LEGEND: PIO. Plioloionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

LOG OF BORING NO· TMP-2 

~

I "-GIS"i: Robert H. Hill II 

: 11/0712012 

JECT NUMBER· 5582.1 Q 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 2 of 9 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB - Wash Bore 

RB- Rock Bit 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental SoluOons, Inc, 

7311W. 130th St, Overland Park, KS 66213 

CLIENT: Bridgeton landftll, LLC 
PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp ,m DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) IN FEET CLASS 

NIA 
46 

f--NIA 
47 -.... 

NIA 
48 

f-

>-
NIA 49f--
NIA -

so_ 
NIA -51 _ 

NIA 
52 

--
NIA -

53_ 

NIA 
54 

--
NIA -ss_ 

NIA 
56 

--
NIA -57 _ 

NIA -
"-

NIA -
"-

NIA -
60-

NIA ,--
61,... 

NIA 
62 -,-

NIA -63..._ 

NIA 
64 -,-

NIA -65,_ 

NIA 
66 

f-

,-
NIA -

67 -

NIA 
68 

-
-

NIA -
69_ 

NIA -
70 

LEGEND, PIO - Photoionizalion Detector 
SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

LOG OF BORING NO TMP-2 

GtcOLOGIST· Robert H. Hill II 

DATE: 11/Qg/2012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION ANO ORlLUNG CONOTTIONS 

Municipal Solid Waste 

SHEET NUMBER 3 of 9 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 
WB - Wash Bore 

RB- Rock Bit 
NX- Rock Core 

snc .:,,TRATIFICATION LINES RE UNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environmental Solutions, Inc. 

7311 W.130th St, Overland Park, KS 66213 
CLIENT; 

PROJECT NAME 

SAMPLER SAMPLE 

DEPTH 

LEGEND, 
SS • Split Spoon 

Temp ., 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

CS - 5 foot CME Sampler 
ST - Shelby Tube 

Bridgeton Landfill, LLC 
Temperature Monitoring Probe 

,m 
(PPM) 

RECOVERY OEPTli uses 
IN FEET CLASS 

-
73 -
74= 

-75 -
76= 

-
77 -

-
"-

-
79 -

-
'°-

-
81_ 

-
82_ 

-
85_ 

-
86-

-87 -
-

88_ 

-
89 -

-
90_ 

~ 

91 --92--93,_ 

PIO - Photoionizalion Detector 
PP - Pocket Penetrometer 

HSA - Hollow Siem Augers 

LOG OF 80RINGNO TMP-2 

GEOLOGIST Robert H. Hill II 

DATE: 11Kl912012 

PROJECT NUMBER N/A 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 4 of 9 

NOTES: 

Thermocouple Probe 

{Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 
W8 - Wash Bore 

RB- Rock Bil 

NX - Rock Core 

T A TION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
EnvlrOnmental Solutions, Inc, 

7311 W 130th St, Overland Park, KS 66213 

CLIENT Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp em R~covrnY DEPTH uses 
me DEPTH 

., 
IPPM) (FT) IN FEET o=s 

NIA -96,_ 

NIA f-

"---
NIA -98 ,--
NIA f-

99..,_ 

NIA -100 
f-

NIA 
101 -t-

NIA -102 -NIA -
103 -

NIA -
104 -

NIA 
105 

--NIA 
106 --

NIA -
107 -

NIA -
108 -

NIA -
109 -

NIA -
110 -

NIA 
111 

--
N/A -

112 -
N/A -

113 -
N/A -

114 -
N/A -

115 -
N/A 

116 --
NIA -117 ,--
NIA f-

118 -NIA -119 -
N/A -120 

LEGEND: PIO - Phofoioni;wtion Detector 

SS - Split Spoon PP - Pock.el Penelrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST· Shelby Tube 

LOG OF BORING NO TM p .. 2 

GEOLOGIST: Robert H. Hill II 
DATE: 111()9/2012 

PROJECT NUMBER N/A 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 5 of 9 

NOTES: 

Thermocouple Probe 

:-j·"-"·j· 
:·(>r 
.·.1.·.:·I·. 

++ ·-·v-··1· 
<•I··.:+. 

-++ .·.:·r·.:·r 
·.··k:·I· 

II ..... ·_·.,. 

.. ~::r::::J:·~·-

.-.... v .... ,. 

... J ... .1. 

·:.:+ 
··.:-k:·I· 

. ·:-:-.. _..,.·.:·1· 
:+.:+ 

+-+ :·r·.:·r 
.·.·.k;-1-
... I.· .J. . I . I 

(Abrasive Sheath) <:·v.:·1· 
Cement Bentonite Grout •.:·f··.:·I· 

·-++ ··.:T··T 
.·.-.!.-.·.!. 

:-:-
··vC·I· 
:·k.·-1. 
.:.· .... :. 

:-v.:·1· 
·.I.· ·.I. 

:·+ 
·· .. +:·I 
,_·.1.· .. ·k 
,·_·.:.·.:·!· 

··v.:·1· 
.J.· .J. 
I . I 

:•(.:'I' 
.+:·I· 

::::::~:::: 
:-v:+ 
:·I·-.:·!· 
:·(.:T 
.:·1-".:·I·· .. 

HA - Hand A(lger 

WB - Wash Bore 

RB· Rock Bit 
NX - Rock Core 

Thermocouple Probe ··.:L 
THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES; ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
EnvlrOnmental Solutions, Inc, 

7311 w. 130th St, Overland Park, KS 66213 

CLIENT Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitorino Probe 

SAMPLER SAMPLE Temp '" RO,COVERY DEPTH uses 

""' DEPTH 
., 

(PPM) "" IN FEET CLASS 

NIA I-
121 

I-
NIA ,-

122 ...... 
NIA 

123 
I-

,-
t-VA 

124 
,-
...... 

NIA I-
125 ,-

NIA 
126 

I-

-
NIA 

127 
--

NIA 
128 

--
NIA -

129 -
NIA -

130 -
NIA -

131 -
t-VA 

132 
--

NIA 
133 

--
NIA 

134 
-
-

NIA -
135 -

NIA -
136 -

NIA 
137 

-
-

NIA 
138 

--
NIA 

139 
I--NIA I-

140 -NIA ,-
141 ..... 

NIA 
142 

I-

,-
NIA ,-

143 ..... 
NIA I-

144 ,-
NIA ,-

145 

LEGEND: PIO - P/Jotoionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tub€ 

' 

LOG OF BORING NO TMP-2 SHEET NUMBER 6 of 9 

GEOLOGIST Robert H. Hill !I 

DATE. 11/0912012 

PROJECT NUMBER N/A 

SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Municipal Solid Waste 

Thermocouple Probe 

HA - Hand Auger 

WB - wash Bore 

RB- Rock Bit 

NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL 



AQUATERRA 
Environmental Solullons, Inc. 

7311 w. 130th St, Overland Park, KS 66213 

CLIENT Bridoeton landf1II, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp "' REcovrnY DEPTH uses 
TYPE DEPTH 

., 
{PPM) (FT) IN FEET CLASS 

NIA -
146 -

NIA -
147 -NIA -148 ..... 

NIA -149 -NIA 
150 --NIA -151 ..... 

NIA 
152 --NIA -153 ..... 

NIA 
154 --NIA -155 -NIA 
156 --NIA -157 -NIA -
158 -

NIA 
159 

--
NIA -

160 -
NIA 

161 
--

NIA 
162 

-
-

NIA -
',63 -

NIA -
164 -

NIA -
165 -

NIA -
166 -

NIA 
167 --

NIA 
168 --NIA -169 ..... 

NIA -170 

LEGEND: PID - Photoionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Siem Allgers 

ST· Shelby Tube 

' 

LOG OF BORING NO.: TMP-2 

3EOLOGIST Robert H. Hill !I 
DATE: 1110912012 

PROJECT NUMBER N/A 

SOIL DESCRIPTION AND ORILUNG CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 7 of 9 

NOTES, 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Augar 

WB - Wash Bore 

RB· Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LfNES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlronmental Solutions, Inc. 

7311 W.130th St, Over1and Park, KS 66213 

CLIENT; Bridgeton landfill, LLC 
PROJECT NAME: Temperature Monitorino Probe 

SAMPLER SAMPLE Temp ,m RECOVERY DEPTH uses 
TYPE DEPTH 

., 
/PPM) ''" IN FEET CLASS 

NIA -171 -NIA f-
172 -NIA 
173 --NIA 
174 

f-

-
NIA 

175 
--NIA -

176 -
NIA -

177 -
NIA 

178 
--

NIA -
179 -

NIA -
180 -

NIA -
181 -

NIA -
182 -

NIA 
183 

-
-

NIA 
184 

-
-

NIA -
185 -

NIA -
186 -

NIA -
187 -

NIA 
188 

-
-

NIA 
189 

-
-

NIA 
190 

--
NIA 

191 
--NIA 

192 --NIA -193 -NIA 

LE NIA 

LEGEND: PIO - Photoionization Detector 

SS • Split Spoon PP - Pocket Penetrometer 

CS - 5 toot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

cOGOF 80RINGNO TMP·2 

GEOLOGIST· Robert H. Hill \I 

DATE: 1110912012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 8 of 9 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 

WB - Wash Bore 

RB· Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES R OX/MATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA LOG OF BORING NO TMP-2 SHEET NUMBER 9 cf 9 

Environmental Solutlons, Inc. 
7311W. 130thSt, Overland Park, KS 66213 GEOLOGIST Robert H. Hillll 

CLIENT Bridgeton Landfill, LLC DATE: 11IOGl2012 

PROJECT NAME Temoerature Monitorino Probe PROJECT NUMBER NIA 

SAMPLER SAMPLE Tomp em RECO\IERY DEPTH uses c 
SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES· 

""' DEPTH 
,, 

(PPM) (FT) IN FEET CLASS ' ·.•.· · .. 
NIA - ·.1.-.I ', 196 ·T .. T - :·1-·.:,I, 
NIA - .J .. ·.I. 197 - . , .. I 

NIA - Municipal Solid Waste 
(Abrasive Sheath) ,·_-,.·_., .. ' 

198 Cement Bentonite Grout ··.:·l··.:·I· - ··-··:··.:·:· NIA -199 . ', r'·:'I' - ••it NIA - Thermocouple Probe 200 -- (Quarry Bottom) -------------
--
--
-
-
-
-
-
-
---------------

LEGEND: PIO - Photoionizalion Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon pp - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB - Rock Bil 
GRADUAL. 

ST- Shelby Tube NX • Rock Core 



AwUA 11::KKA LOG OF SOR!NG NO TMP-3 SHEET NUMBER 1 of 11 

Erwironmentai Solutions, Inc. 250 Feet 
7311 w. 130th St, Overland Park, KS 66213 DRILLING CONTRACTOR Frontz Drillina WELL CONSTRUCTION DETAILS 

CLIENT Bridgeton Landfill, LLC DRILLER Kris Lauer MATERIAL Steel 
PROJECT NAME Temperature Monitoring Probe DRILLING RIG: Versa-Sonic Drill Rig DIAMETER 4 In. 

PROJECT NUMBER 5582.1 DRILLING METHOD Sonic Rotary WELL TOTAL DEPTH 250 fl. BGS 
PROJECT LOCATION Bridgeton, Missouri SAMPLING METHOD NIA SCREEN LENGTH NIA 

BORING DIAMETER 4in. RISER LENGTH NIA 
BORING i.OCATtON; North Slope WELL DIAMETER 3 7/8 inch TOP OF SCREEN NIA 

WELL COMPLETION NIA BOTTOM OF SCREEN NIA 
AES PROJECT NO 5582.1 SURFACE ELEVATION 499.11 SCREEN SLOT NIA 

AES GEO!.OGIST ROBERT H. HILL II TOG ELEVATION NIA TOP OF FILTER FACK NIA 
STARTDA1f 11/15112 FINISH DA ff 11/15112 WATER LEVEL NIA TOP OF SEAL NIA 
START TIM; 07.00 a.m ,..,asHTIMC 17:00 p.m WATER ELEVATION NIA TYPE OF SEAL Cement Bentonite Grout 

SAMPLE SAMPLE Tomp ,m RECOVERY DEPTH uses c DATE 11115/2012 TYPE OF FILTER PACK NIA 
TYPE DEPTH 

., 
(PPM) (FT) IN FEET CLASS ' SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES AND WELL CONSTRUCTION 

>-
1 --2 ,-- Soil Cover . 
3 

.. . -,--
5= .. 

NIA - . 
··. ,_ . 

.. 
NIA -

(40 Sch. CPVC Conduit) '-
NIA - ·. ,_ 
NIA - . 

9 - .. 
NIA -

10_ 

NIA -
Cement Bentonite Grout 11 -

NIA 12= 
NIA - Municipal Solid Waste .. 

13 .. .. -NIA - . 

14- .. 
NIA 

15 
>-
,- ,· 

NIA - ·. .. 
16- .. 

NIA >-
17 .. -NIA - .. 

"-
·, .. 

NIA 19::: .. 

NIA - . .. 
.. 

20 .. 

LEGEND: PIO - PhotoioniZ8tion Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS • Split Spoon PP - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Siem Augers RB· Rock Bit 
GRADUAL. 

ST· Shelby Tube NX - Rock Core 



AQUA TERRA 
Environment.I Solutions, Inc. 

7311 W.130th St, Overland Park, KS 66213 

CLIENT 

PROJECT NAME 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

Temp ., 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

CS - 5 foot CME Sampler 
ST - Shelby Tube 

Bridoeton Landfill, LLC 

Temperature Monitoring Probe 

PID RECOVERY DEPTH uses 
(PPM) lFT) IN FEET CLASS 

-
21 -

~ 

"--
"-

f-

'\-­
f-

32 --"-
34f-­.... 

f­

"--
--36 __ 

--
37 --

-
38_ 

-
39 --

-
'°---
41 --
"--
43 -

-
44_ 

-
45 

PIO Photoionization Detector 

PP - Pocket Penetrometer 

HSA - Hollow Stem Augers 

LOG OF BORING NO TM P-3 

GEOLOGIST Robert H. Hill II 
DATE· 1111512012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 2 of 11 

NOTES, 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

:·.·· ,·.· ..... 
I :·:··. 

:+.:+ 
··l··.:·I· 

<+i-··r··'f 
:+.:+ 
:·I· :·I· 

.:-:• . .-.:··. 
. 1··.:·1· 
. . 1.·.:.I. 

... ,.·.:·:· 
:+.:·1· 
:·k:·I· 

:·!··-·.:. 
:·1··.:·1· 
.J.··.I.· . . I . I .. 
·'f··'f 

·· .. ·v.:·1· ··•· ,.··1··.:·1· 
,·.:+·.:+ 

-·-·.:-·-··:· ·: ... ·.: ... 
:,f.- ·,I. 
.J ... J .. . I .. I . 
. ·v.:·1· 
:-1-'.:·I· 

:-·-··1-
:·r·.:·r 
.l.··.I.· : :,: I . 
.·v.:·v. 
.·f.-.:·k .+ .. .: 
:·v.:·1 

-··:-:.-:·:· ......... 
:+.-+. 

·:::r::::i:-. 
·+.:·v> 
.I.- .J, .+.: 

:·k.:·I· 
·.I.· .J, 
. I .. I ·.,.·.·.,.·. 
·+.:·I· 

+·+· ....... ·1· _·. 

HA • Ha,1d Auger 

WB- Wash Bore 

RB- Rock Bit 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental SolutlOM, Inc. 

7311 w. 13Dth St, Overland Park, KS 66213 

CLIENT Bridgeton Landfill, LLC 

PROJECT NAME Temnerature Monitoring Probe 

SAMPLER SAMPLE Tamp em RlcCO'lcRY DEPTH uses 
TYPE DEPTH 

., 
(J>PM) (FT) IN FEET CLASS 

NIA I-
46 -NIA -47._ 

NIA 48= 
NIA 49--
NIA -

so_ 

NIA -
51 -

NIA -
"-

NIA -
53_ 

NIA -
54 -

NIA -
"-

NIA -
56 -

NIA -
"-

NIA -
58 -

NIA -
"-

NIA -
60 -

NIA -
61_ 

NIA -"-
NIA -

"-
NIA -

64_ 

NIA -
65 -

NIA -
"-

NIA -67 -NIA I-
68._ 

NIA 
69 --NIA I-
70 

LEGEND: PID - Photoionizalion Detector 

SS - Split Spoon PP - Pocket PenetJometer 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Sile/by Tube 

' 

LOG OF BORfNGNO TMP-3 

GEOLOGIST Robert H. Hill II 

DATE: 1111512012 

PROJECT NUMBER 5582.10 

SO!L DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 3 of 11 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB - Wash Bore 

RB- Rock Bit 
NX- Rock Core 

THE STRA TIFfCA TION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environment.al Solutions, Inc. 

7311 W. 130\h St, Overland Park, KS 66213 

CLIENT: 

PROJECT NAME 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

Temp ., 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

CS - 5 foot CME Sampler 

ST - Shelby Tube 

Bridgeton landfill, LLC 

Temperature Monitoring Probe 

PIO RECOVERY OEPTH uses 
(PPM) (FT) IN FEET CLASS 

-13,_ 
f---

74 --15,._ 
f---

76..._ 

-"e-
83-----84_ 

---
85_ 

---
86_ 

---
87 ---

-
"---

-
89_ 

-
90_ 

-
91 ---

-
92_ 

-
93_ 

-
"--
95 

PIO - Photoionization Detector 

PP - Pocket Penetrometer 

HSA ~ Hollow Siem Augers 

LOG OF BORING NO TMP-3 

GEOLOGIST· Robert H. Hill II 

DATE: 1111512012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 4 of 11 

NOTES, 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB- Wash Bore 

RB-Rock Bit 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental Solutions, Inc, 

7311 w. 130th St, Overland Park, KS 66213 

CLIENT: Bridceton landfiil, llC 
PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE T0mp ''° RECOVERY DEPTH uses 
TYPE DEPTH 

., 
IPPM) (FT) IN FEET '""' 

,VA -
96 -

NIA -
97 -

NIA -
98_ 

NIA -
99 -

NIA -
100 -

NIA 
101 

--
NIA 

102 
--

NIA -
103 -

NIA -
104 -

NIA -
105 -

NIA -106 -
,VA -

107 -
NIA -

108 -
NIA ,--

109 ,__ 
NIA -110 ,__ 
NIA -111 ,-
NIA ,_ 

112 ,__ 
NIA -113 

I-
NIA -114 ,__ 
,VA -115 ,-
NIA -116 ,__ 
NIA ,__ 

117 -NIA -
118 ,_ 

NIA 
119 

,_ -NIA 
120 -

LEGEND: PIO - Photoionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

c 

LOG OF BORING NO. TM P-3 

GEOLOGIST Robert H. Hill I! 

DATE; 11/15/2G12 

PROJECT NUMBER NIA 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 5 of 11 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

t·:·;· 
T··:T 
·.k,·,1. 

.·.:·:··.:·:· 
:-1-·-··1· 
·+.:+ 

:-· .. --:. 
:·r·.:-r 
,I, ,I, 

:-:-·.:·1-
... ,.·.:·1· 
·,k",I, 

·-++ . :-1··.:·1· 

: :::::: 
-·-·-1-·-··1-

;,k,;,I. 

+: 
"•V,:·1· 

""·" ,J, " I - I 
"(,:"(· 

,"_"+,:+ 

:·:··.:-:· 
:T",;T 
"+,:·v, 
.t ,J. 

:· :--~:· :-· 
"+,:+ 
·Ill· 

.·_·.,.·.:·1· 
:,k:,I, 

:,j.·.:-:· 
·1··.:·1··. 
,J,· ",t 

- I "" I 
,",;,( I 
,"_"+-"+ 
,",:,k:,1, 

.·_·-:-·-··l· 
,:·v,:·1· 
.t, ",t 

++ ,";,t,";+c, 

i ::: 
,+,:+ 
---:··.:-:· 
'(,:T 

-·~··k.:-1· 
··.:-!-".:·!· 

HA - Hand Auger 

WB - Wash Bore 

RB- Rock Bit 

NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental Solutlons, Inc. 

7311 w. 13oth St, Overland Park, KS 66213 

CLIENT; Bridgeton landfill, LLC 
PROJECT NAME Temperature Monitorino Probe 

SAMPLER SAMPLE Temp ,m RECOV<RY DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) JN FEET CLASS 

NIA -121 -NIA -
122 -

NIA 
123 

--
NIA 

124 
--

NIA -
125 -

NIA -
126 -

NIA -
127 -

NIA 
128 

--
NIA -

129 -
NIA -

130 -
NIA -

131 -
NIA -

132 -
NIA 

133 
!--NIA 

134 --N/A -135 .... 
NIA -136 -N/A -137 .... 
N/A 

138 --NIA !-
139 .... 

NIA 
140 --NIA 
141 --N/A 
"142 --NIA -143 -NIA -
144 -

NIA -
145 

LEGEND: PIO - Photoionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

' 

LOG Of SORING NO TMp .. 3 

GEOLOGISl Robert H. Hill II 

DATE: 11115/2012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 6 of 11 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA • Hand Auger 

WB - Wash Bore 

RB-Rock Bit 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environmental Sokttlons, Inc. 

7311 w. 13oth St, Overland Park, KS 66213 

CLIENT Bridgeton landfill, LLC 
PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Tomp "' ~ECOV~RY DEPTH uses 
TYPE DEPTH 

., 
(PPM) ''" IN FEET CLASS 

NIA f-
146 -NIA -147 

f-

NIA 
148 

--
NIA 

149 
--

NIA -
150 -

NIA -
151 -

NIA -
152 -

NIA -
153 -

NIA 
154 

--
NIA 

155 
--

NIA -
156 -

NIA -
157 -

NIA -
158 -

NIA -
159 -

NIA -
160 -

NIA -
161 -

NIA -
162 -NIA f-
163 -NIA 
164 -f-

NIA 
165 
~ -NIA 

166 --NIA f-
167 -NIA -168 -NIA f-
169 -NIA -170 

LEGEND: PIO - Photoionization Delector 
SS - Split Spoon PP - Pocket Penetromeler 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

' 

LOG OF BORING NO TMP .. 3 

!GEOLOGIST Robert H. Hill I! 

DATE. 1111512012 

ROJECT NUMBER NIA 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 7 of 11 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 
HA - Hand Auger 

WB - wash Bore 
RB-Rock Bit 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environment.al Solutlons, Inc. 

7311 w. 130!h St, Overland Park, KS 66213 

CUE NT Bridgeton Landfill, LLC 

PROJECT NAME Temoerature Monitorina Probe 

SAMPLER SAMPLE T~mp '" RlSCO~!cRS DEPTH uses 
TYPE DEPTH ., 

{PPM) (FT) IN FEET CLASS 

NIA -171 -NIA ._ 
172 

---NIA 
173 ->-

NIA ._ 
174 

---NIA 
175 --NIA -176 

---NIA 
177 

.___ -NIA -178 ._ 
NIA 

179 
.___ 
-

NIA -
180 -

NIA -
181 -

NIA 
182 

--
NIA 

183 
--

NIA 
184 

--
NIA 

'185 
-
-

NIA -
186 -

NIA -
187 -

NIA 
188 

-
-

NIA 
189 

-
-

NIA -
190 -

NIA 
191 

--
NIA 

192 
-
-

NIA -
193 -

NIA -
194 -

NIA -
195 

LEGEND, PIO. Pilotoionization Detector 

SS - Split Spoon PP - Pocket Penelfometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

LOG OF BORING NO TM p ... 3 

GEOLOGIST Robert H. Hill II 
DATE: 11/15/2012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION AND DRILLING CONOITfONS 

Municipal Solid Waste 

SHEET NUMBER 8 of 11 

NOTES: 

{Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB - Wash Bore 

RB-Rock Bi( 
NX • Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environment.al Solutions, Inc. 

7311 w. 13oth St, Overland Park, KS 66213 

CLIENT Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp ,m RtCOVERY DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) IN FEET CLASS 

NIA -196 -
NIA -197 -NIA -198 -NIA -199 -NIA -200 -NIA -201 -NIA -202 -NIA -203 -NIA -204 -NIA -205 -NIA -206 -NIA -207 -NIA -208 -NIA -209 -NIA -210 -NIA -211 -NIA -212 -NIA -213 -NIA -214 -NIA -215 -NIA -216 -NIA -217 -NIA -218 -NIA -219 -NIA -220 

LEGEND: PIO - Photoioni'z'ation Detector 
SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

' 

LOG OF SORING NO TM P-3 

GEOLOGIST: Robert H. Hill !I 
DATE: 1111512012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 9 of 11 

NOTES· 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA • Hand Auger 

WB - Wash Bore 

RB- Rock Bit 

NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environmental Bolullons, Inc. 

7311 w. 13oth St, Overland Park, KS 66213 

CLIENT Bridgeton Landfi!l, LLC 
PROJECT NAME Temperature Monitorinn Probe 

SAMPLER SAMPLE Temp ,m R~COVERY DEPTH uses 
TYPE DEPTH 

., 
(PPM) (n) IN FEET CLASS 

NIA f--
221 -

NIA -
222 -

NIA c-
223 -NIA 
224 --NIA -225 -NIA -226 -NIA c-
227 -NIA -228 -NIA c-
229 -NIA -230 -NIA -231 ...... 

NIA c-
232 -NIA -233 -NIA c-
234 -NIA 
235 --NIA >--
236 .... 

NIA 
237 --

NIA 
238 

--
NIA -239 -NIA -

240 -
NIA -

241 -
NIA -

242 -
NIA -

243 -
NIA -

244 -
NIA -

245 

LEGEND: PIO - Photoionimtion Detector 

SS - Split Spoon PP - Pocket Penetrometer 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

c 

LOG OF 80RiNGNO· TMP-3 

GEOLOGIST Robert H. Hill !I 
DATE: 1111512012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION AND ORI LUNG CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 10 of 11 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - I-land Auger 

WB-Wash Bore 

RB-Rock Bit 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA ( OG OF BORING NO.; TMP-3 SHEET NUMBER 11 of 11 

Envlmnmental Solutions, Inc. 
7311 w. 130th St, Overland Park, KS 66213 GEOLOGIST Robert H. Hillll 

CLIENT Bridgeton Landfill, LLC DATE: 1111512012 

PROJECT NAME Temperature Monitorinri Probe PROJECT NUMBER NIA 

SAMPLER SAMPLE Temp em RECOV!SRY DEPTH uses ' SOIL DESCRIPTION ANO DRILLING CONDITIONS NOTES m, DEPTH 
., 

(PPM) ,~, IN FEET CLASS ' 
NIA f- :·j· -:·j• 

·, 246 
f- T ··r 

N/A 
. ·.·,I, ·,( . 

~ . J. -.I . 247 
f- . I . I 

N/A f- Municipal Solid Waste 
(Abrasive Sheath) ··.,.· . . ,, 

248 Cement Bentonite Grout :+ :+ 
f- .. ; . .I 

NIA ~ 
... 

249 :·1··.:·1· ,-- ••it N/A f-
Thermocouple Probe 250 - (Quarry Bottom) --

-
-
--
--
--
-
-
--
--
-
-
-
-
-
-
--
-
-
-
-
---
f-

f-

f-

~ 

f-

f-

f-

~ 

LEGEND: PIO - Photoionization Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROX/MA TE BOUNDARY 

SS - Split Spoon PP - Pocket PenetJOmeler WB- Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS· 5 fool CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAL 

ST - Shelby Tube NX- Rock Core 



AQUA1t.KKA LOG OF BORING NO TMP-4 SHEET NUMBER 1 of 3 
Environmental Soiutions, Inc. 49 Feet 

7311 w. 130th St, Overland Park, KS 66213 DRILLING CONTRACTOR Frontz Drillinn WELL CONSTRUCTION DETAILS 

CLIENT Bri~eton Landfill, LLC DRILLER Kris Lauer MATERIAL· Steel 
PROJECT NAME Temperature Monitoring Probe DRILLING RIG Versa-Sonic Drill Rig DIAMETER 6 In. 

PROJECT NUMBER 5582,1 DRILLING METHOD Sonic Rotary WELL TOTAL DEPTH 49ft. BGS 
PROJECT LOCATION Bridgeton, Missouri LING METHOD NIA SCREEN LENGTH NIA 

G DIAMETER 6 in. RISER LENGTH NIA 
BORING LOCATION Center of Landfill between north and south cells. LL DIAMETER; 51/2 In. TOP OF SCREEN NIA 

WELL COMPLETION NIA BOTTOM OF SCREEN NIA 
AES PROJECT NO; 5582.1 SURFACE ELEVATION 501.50 SCREEN SLOT NIA 

AES GEOLOGIST ROBERT f-1. HILL II TOC ELEVATION NIA TOP OF FILTER PACK NIA 
STAflTOAlE 1013'./12 CINISI< DATE' 10131112 WATER LEVEL NIA TOP OF SEAL NIA 
STARTTlME 0700 a.m FINIS~TIMC 11·00 p.m WATER ELEVATION NIA TYPE OF SEAL· Mixed Grout 

SAMPLE SAMPLE T~mp em R£COVERY DEPTH uses ' DATE 10/31/2012 TYPE OF FILTER PACK NIA 
me DEPTH 0, (PPM) JFT) IN FEET CLASS ' SOIL DESCRIPTION ANO DRILLING CONDITIONS NOTES AND WELL CONSTRUCTION 

'-
1c.. 

0 

~ 
0 

'c.. 0 

~ 

'~ 00 

00 

~ 

'~ Soil Cover 
0 

I- 0 

oo oo 

5,_ 
ooo 

00 

I-
0. 

,,_ 0. 

0 

I- 0 

' '- (40 Sch. CPVC Conduit) 

I-
oO 

' '- Oo 00 

78 '- 0 

9~ oo 

78 I-- '°c... 00 00 

79 I- 0 Oo 

Cement Bentonite Grout 
0 0 

11c... 00 

00 

79 I-
0 

12..._ 0 0 

80 I- 00 

13'- 00 

00. 

81 I- Dry Waste 
00 

14..._ 0. 

Pliable Plastic, Wood, Metal,and Paper Materials 
82 I- 0 

0. 0. 

No Visual Asbestos 
15'-

0 00. 

00 0 

00 

82 I- 0 

16,_ 

83 I-
171..-

84 I- : 
18,_ 

84 I- 00 

191-- 00 

84 I- 0 0 

20 •'', 

LEGEND: PIO - Photoionization Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon pp O Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB- Rock Bit 
GRADUAL. 

ST - Shelby Tube NX- Rock Core 



AQUA TERRA 
Envln::u1m•ntal SoluUons, Inc. 

7311 w. 130th St, Overland Park, KS 66213 

CLIENT Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE T<>mp '" ~SCOVH<Y DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) lN FEET CLASS 

85 -21 ,--
85 22f--

t-
85 23:: 
86 24f-,.... 
86 f-

",.... 
86 >-

26 
f-

86 
27 

f-,.... 
87 >-

28._ 

86 t-
29._ 

87 f-
30 ,.... 

87 >-
31._ 

87 f-
32 -

87 -
33_ 

88 -
34 -

88 -
35_ 

89 -
36 -

89 -
37 -

89 -
38 -

87 -
"-

88 -
'°-

87 -
41 -

88 f-

42_ 

88 
43 -

t-
89 t-

'' ..... 
89 f-

45 

LEGEND, PIO - Photoioniwtion Detector 

SS • Split Spoon pp" Pocket Penetrometer 
CS - 5 fool CME Sampler HSA - Hollow Stem A(.lgers 
ST· Shelby Tube 

c 

LOGOF SORING NO TMp .. 4 SHEET NUMBER 2 of 3 

GEOLOGIST Robert H. Hill J! 
DATE: 1013112012 

PROJECT NUMBER 5582.10 

SOlL DESCRIPTION AND DRILLING CONDITIONS NOTES: 

Thermocouple Probe 

Dry Waste 
{Abrasive Sheath) 

Pliable Plastic, Wood, Metal, and Paper Materials Cement Bentonite Grout 
No Visual asbestos 

HA - Hand Auger 

WB - Wash Bore 

RB-Rock Bit 

NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROX/MA TE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental Solutlons, Inc, 

7311 W.13oth St, Overland Park, KS 66213 

CLIENT: 

PROJECT NAME 

SAMPLER SAMPLE Tomp 

TYPE DEPTH 
., 

89 

90 

90 

90 

LEGEND: 
SS - Split Spoon 

CS - 5 foot CME Sampler 

ST - Shelby Tube 

Bridgeton Landfi!!, LLC 
Temperature Monitoring Probe 

''° (PPM) 

RECOVERY DEPTH uses 

(FT) IN FEET CLASS 

46 

PIO - Pho!oionization Detector 
PP - Pocket Penetrometer 

HSA - Hollow Stem Augers 

LOG OF BORING NO TM p .. 4 

GEOLOGIST Robert H. Hill II 

DATE: 10/27/2012 

PROJECT NUMBER 5582.10 

SO!L DESCRIPTION AND DRILLING CONDITIONS 

Dry Waste 
Pliable Plastic, Wood, Metal, and Paper Materials 

No Visual Asbestos 

Total Boring Depth 

SHEET NUMBER 3 of 3 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocou le Probe 

HA - Hand Auger 

WB - Wash Bore 

RB -Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA 11::RRA LOG OF BORING NO TMP-6 SHEET NUMBER 1 of 9 
Erwironmental Solutions, Inc. 215 Feet 

7311 W.130th St, Overland Park, KS 66213 DRILLING CONTRACTOR Frontz Drillinq WELL CONSTRUCTION DETAILS 

CLIENT Bridgeton Landfill, LLC DRILLER Kris Lauer MATERIAL; Steel 
PROJECT NAME Temperature Monitoring Probe DRILLING RIG Versa-Sonic Drill Rig DIAMETER 6 In. 

PROJECT NUMBER 5582.1 DRILLING METHOD Sonic Rotary WHL TOTAL DEPTH 215ft. BGS 
PROJECT LOCATION Bridgeton, Missouri SAMPLING METHOD NIA SCREEN LENGTH NIA 

BORING DIAMETER 6 in. RISERLENGlH NIA 
BORING LOCATION North Slope WELL DIAMETER 5 314 inch TOP OF SCREEN NIA 

WELL COMPLETION NIA BOTTOM OF SCREEN NIA 
AES PROJECT NO 5582:l SURFACE ELEVATION 487.40 SCREEN SLOT NIA 

AES GEOLOGIST ROBERT H. HILL 11 TDC ELEVAT10N NIA TOP OF FILTER PACK NIA 
SlaRTDA1!' 1011M2 FlMSHDATE 10/18112 WATER LEVEL NIA TOP OF SEAL NIA 
SI ART TIME Og:oo a.m flNIS,.TIM(S 1G:OO a.ra WATER ELEVATION NIA TYPE OF SEAi Cement Bentonite Grout 

SAMPLE SAMPLE Tomp e,o RCCO~~RY OEPTH uses ' DATE 10/1612012 TYPE OF F!L TER PACK· NIA 
m, DEPTH 

., 
(PPM) (FT) IN FEET CLASS ' SOIL DESCRIPTION AND DR!LUNG CONDITIONS NOTES AND WELL CONSTRUCTION 

-
1 - ·, ,• 

2- ·, " 
" - " 
" 3;:::: -4,_ Soil Cover -NJA \ ... -6 - ·, '• - (40 Sch. CPVC Conduit) ·, 7 - ·, -8 " -<= '• 

-10 ·, --11- Cement Bentonite Grout " -12 --13-
·, 

·, - Municipal Solid Waste 14._ 
Slightly Moist - No Visible Asbestos " - " 

83 
15 --
16_ 

" 
" 

-
17 - : -
18_ 

-
19_ 

-
20 Drillina Mud Added ) ,·, 

" 

LEGEND: PIO - Photoionization Delee/or HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAL. 

ST· Shelby Tube NX - Rock Core 



AQUA TERRA 
Environmental SoluOons, Inc. 

7311 w. 130th St. Overland Park, KS 66213 
CLIENT· Bridaeton landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

t:;;:: SAMPLE Temp ''° DEPTH uses 
DEPTH 

., 
jPPM) lfT) IN FEET CLASS -21 --22 -23:: 

24---
108 "--26.._ 

-
27 -

-
"-

-
29 ,-

30::: 
-

31 -
-

32_ 

-
33 -

-
34_ 

-
102 35_ 

-
36_ 

-
37 -

-
38_ 

-
39 -
40= 

-
41 -
42= 

100 -43 ,--44--45 

LEGEND: PIO - Photoioni2otion Detector 

SS - Split Spoon PP - Pocket PenetromBter 

CS - 5 toot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

c 

LOG OF BOR!NGNO TMP-6 

GEOLOGIST Robert H. Hill II 

IDATE. 10/1612012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 2 of 9 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB - Wash Bore 

RB- Rock Bit 
NX- Rock Core 

THE STRATIFICA TfON LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental Solutlons, Inc. 

7311 w. 130th St, Overland Park, KS 66213 

CLIENT Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitorinn Probe 

SAMPLER SAMPLE Temp em ROtO~~RV DEPTH uses 
me DEPTH 

., 
(PPM) (FTI IN FEET CLASS 

-
"--47 ..,_ 

100 48=-
-49 --so_ 

-" .... 
'---

52 ,.._ -"---
'--

54 -fo-

120 55 --56,_ 

>-
" .... -58,_ 

>-
59 .... -,o._ 

-61 _ 

-
62 -

-
"-

-
64 -

-
130 65_ 

-
66 -

-
67_ 

-
"--
"--
70 

LEGEND: PIO - Photoioniz:ation Detector 

SS - Split Spoon PP - Pocket Penelrometer 

CS- 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

' 

LOG OF BORING NO TMP .. 6 

GEOLOGIST· Robert H. Hill II 

DATE: 10/16/Z012 

ROJECT NUMBER 5582.10 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 3 of 9 

NOTES· 

Brown Silty Clay@4T to 48' bgs. 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 
WB - Wash Bore 
RB- Rock Bil 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlronmental Solutions, Inc, 

7311 W. 130th St, Overland Park, KS 66213 

CLIENT: 

PROJECT NAME 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

Tomp ., 

100 

112 

131 

CS - 5 foot CME Sampler 

ST- Shelby Tube 

Bridgeton landfill, LLC 
Temperature Monitorinn Probe 

,m 
(PPM) (FT) 

DEPTH uses c 
IN FEET CLASS 

-74 

75 -f---76>-
f-

77 --78,_ 

-
79_ 

-"--
"-

-
84 -

-
as_ 

-
86 -

-
87_ 

-aa_ 

-a,_ 
-

90_ 

-"--
94--95 

PIO - Pholoionizalion Detector 

PP - Pocket Penetromeler 

HSA - Hollow Stem Augers 

LOG OF BORING NO· TMP-6 

GEOLOGIST Robert H. Hill II 

DATE: 1Gl1712012 

PROJECT NUMBER· 5582.10 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 4 of 9 

NOTES; 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 
HA - Hand Auger 

WB - Wash Bore 

RB- Rock Bil 

NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Envlronmental Solatlons, Inc, 

7311 W. 130th St, Overland Park, KS 66213 

CLIENT 

PROJECT NAME 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split SPoon 

Temp ., 

131 

120 

148 

CS - 5 foot CME Sampler 

ST - Shelby Tube 

Bridaeton Landfill, LLC 

Temperature Monitorino Probe 

PIO ROCOV!cRY OEPTK uses 
{PPM) (FT) IN FEET CLASS 

-971---98 --99--1001---101~ -1021--

-
105 -

-
106_ 

-
107 -

-
10s_ 

-
109_ 

-110 _ 

-
111_ 

-
112_ 

-
113_ 

-
114 --
115 -
116= 

-
119 --
120 

PID • Photoionization Detector 

PP - Pocket Penetrometer 

HSA - Hollow Stem Augers 

COG OF BORING NO TMP-6 

H.Hiill! 
DATE: 1011712012 

i>'ROJECT NUMBER 5582.10 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist- No Visible Asbestos 

SHEET NUMBER 5 of 9 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Red Silly Clay@ 110' to 112' bgs. 

Thermocouple Probe 

HA - Hand Auger 

WB- Wash Bore 

RB· Rock Bil 
NX - Rock Core 

THE STRA TIFICATJON LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environmental Solutlons, Inc. 

7311 W.130\h St, Overland Park, KS 66213 

CLIENT: 

PROJECT NAME 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

Tomp ., 

129 

128 

CS - 5 foot CME Sampler 

ST- Shelby Tube 

Bridgeton Landfill, LLC 
Temperature Monitorino Probe 

'" R!SCO\ll'f!Y OEPTH uses 
(PPM) 1,n IN FEET CLASS 

-121 -f-122 --123 -f-124 
f--125 -f-126 --127 -128 
f---129 --130 -f-131 --132 -
-

13' -
-

134 -
-

135 -
-

136 -
-

137 -
-

138 -
-

139 -
-

140 -
-

141 -
-

142 --
143 -

-
144 -

-
145 

PIO - Photoionization Delee/or 

PP - Pocket Penetrometer 

HSA - Hollow Siem Augers 

' 

I..OGOF BORING NO TMP .. 6 

GEOLOGIST Robert H. Hill II 

DATE: 1011812012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 6 of 9 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Brown Silty Clay@ 

130'to134'bgs 

Thermocouple Probe 

HA - Hand Auger 

WB • Wash Bore 

RB-Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
EnvlronmeDUil 8olutlons1 Inc. 

7311 w. 130lh St, Overland Park, KS 66213 

CLIENT: Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp "' RECOVERY DEPTH uses 
TYPE DEPTH 

., 
(PPM) {FT) IN FEET '""' -146 

f--

f--
147 .... 

129 -
148 -

-
149 -

-
150 -

-
151 -

-
152 -

-
153 -

-
154 -

-
119 155 -

-
156 -

-
157 -

-
"158 -

-
159 -

-
160 -

-
161 -

-
162 --163 -

f--
164 --

109 
165 -

-
166 --167 

f--

f--
168 .... -169 

f--

f--
170 

LEGEND: PID - Photoionization Detector 

SS • Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST· Shelby Tube 

lOGOF BORING NO TMP-6 

GEOLOGIST· Robert H. Hill II 

DATE. 1011812012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 7 of 9 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 

WB - Wash Bore 

RB- Rock Bil 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environment.al Soluflons, Inc, 

7311 w. 130th St. Overland Park, KS 66213 

CLIENT Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp '" RscOvtRY DEPTH uses 
TYPE DEPTH 

., 
(PPM) jFT) IN FEET GLASS 

c-
171 ,... -172 

>--173 
>-
f-

174 ->-
100 

175 --176 
>-
>-

177 -
-

178 -
-

179 -
-

180 
>-

181 
c-
>-
-

182 -
-

183 -
-

184 -
-

95 
185 -

-
186 -

-
1'7 -

-
188 -

-
189 -

-
190 -

-
191 -

-
192 -

89 -193 
>--194 --195 

LEGEND: PID - Photoionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS· 5 foot CME Sampler HSA - Hollow Stem Augers 
ST- Shelby Tube 

' 

LOG OF BORING NO· TMP-6 

GEOLOGIST Robert H. Hill !I 
DATE: 1011812012 

PROJECT NUMBER 5582.10 

SOIL DESCRIP1lON AND DRILLING CONDITIONS 

Municipal Solid Waste 
Moist- No Visible Asbestos 

SHEET NUMBER 8 of 9 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB - Wash Bore 

RB- Roel( Bil 

NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environment.al SoluUons, Inc. 

7311 W.130th St, Overland Park, KS 66213 

CLIENT 

PROJECT NAME 

SAMPLER SAMPLE 

TYPE DEPTH 

LEGEND: 
SS - Split Spoon 

Temp ., 

89 

99 

89 

CS - 5 foot CME Sampler 

sr - Shelby Tube 

Bridgeton Landfill, LLC 
Temperature Monitorina Probe 

'" RECOVcRV DEPTH uses 
(PPM) {FT) IN FEET CLASS 

-196 --197 --198 --199 .... -200 --201 --202 --203 -
-

204 -
-

205 -
-

206 -
-

207 -
-

208 -
-

209 -
-

210 -
-

211 -
-

212 --
213 --214 --215 ----I------

PIO - P/Jotoionization Detector 
pp" Pocket Penelrometer 

HSA - Hollow Stem Augers 

' 

LOG OF BORING NO TMP-6 

GEOLOGIST Robert H. Hill II 

DATE: 10118/2012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION AND ORILLlNG CONDITIONS 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 9 of 9 

NOTES· 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 
(Quarry Bottom) 

HA - Hand Auger 

WB - Wash Bore 

RB- Rock Bit 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



Al..lUA I t:RRA LOG OF BORING NO TMP-7R SHEET NUMBER 1 of 10 
Environmental Solutions, !nc. 225 Feet 

7311 W.130th St, Overland Park, KS 66213 DRILLING CONTRACTOR Frontz Drilling WELL CONSTRUCTION DETAILS 

CLIENT Brictoeton Landfill. LLC DRILLER· Kris Lauer MATERIAL Steel 
PROJi=CT NAME· Temperature Monitoring Probe DRILLING RIG Versa-Sonic Drill Rig DIAMETER 4 In. 

PROJECT NUMBER 5582.1 DRILLING METHOD Sonic Rotary WELL TOTAL DEPTM: 225fl. SGS 
PROJf.CT LOCATION Bridgetor\ Missouri SAMPLING METHOD NIA SCREEN LENGTH NIA 

BORING DIAMETER 4 in RISER LENGTM NIA 
BORING LOCATION Ten Feet NE of TMP-7 WELL DIAMETER 3 7/8 inch TOP OF SCREEN NIA 

WELL COMPLETION NIA BOTTOM OF SCREEN NIA 
AES PROJECT NO 5582.1 SURFACE ELEVATION 503.00 SCREEN SLOT NIA 

AES GEOi.OGiSl ROBERT H. HIU II TOC EUCVATION NIA TOP OF FILTER PACK NIA 
SlARI DAT£ 11116112 nNISHVArL 11116112 WATER LEVEL NIA TOP OF SEAL NIA 
ST/,RTTltSl. 07'00a.rn FINISH TIME 1700prn WATER ELEVATION NIA TYPE OF SEAL· Cement Bentonite Grout 

SAMPLE SAMPLE Temp em R~COVfifiY OEPTH L!SCS ' DATE 11/16/2012 TYPE OF FILTER PACK NIA 
m, DEPTH 

., 
{PPM) (FT) lN FEET CLASS ' SOIL DESCRIPTION ANO DRILLING CONOfflONS NOTES AND WELL CONSTRUCTION 

-
1_ 

.. . -
2 -

-
3 -- Soil Cover v.:· 4 - · . . -5 ··. - .. 
6f-
f-

. 

·, ,·.:· 
7::::: (40 Sch. CPVC Conduit) .. ., · . 
f-

. . 
.. 

8f- .. 
·. 

NIA 
. -9 - .. 

NIA - .. 

iOf-- .. ,··· 

NIA f-
11 Cement Bentonite Grout - .. 

NIA - .. 

12- .. 
NIA f-

13~ 

.. 

NIA - Municipal Solid Waste 
.. 

14 -NIA f-

"--- .. 
NIA - .. 16 -
NIA - ·. 

17 -

NIA -
18 -

NIA -19--
NIA - ·, 20 

LEGEND: PID - Photoionizalion Detector HA - Hand Auger BOUNDARY 

SS - Split Spoon PP - Pocket Pemtrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS- 5 foot CME Sampler HSA - Hollow Stem Augers RB-Rock Bit 
GRADUAL. 

ST - Shelby Tube NX·R%kCore 



AQUATERRA 
Envlronnuuttal Solutions, Inc. 

7311 w. 130th St. Overland Park, KS 66213 

CLIENT: Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE fomp '" RECOVERY DEPTH uses 
m, DEPTH 

., 
(PPM) (FT) IN FEET CLASS 

NIA -21 _ 

NIA 22= 
NIA ,,--
NIA 

24 --
NIA -

25_ 

NIA -
26_ 

NIA 
27 

--
NIA 28= 
NIA -

29 -
NIA -

'°-
NIA -

31 -
NIA -

32_ 

NIA -
"-

NIA -
"-

NIA -35_ 

NIA 
36 

-
-

NIA 37= 
NIA -38 -NIA -39,_ 

NIA -40 -
NIA -41,_ 

NIA -42 -NIA -43,_ 

NIA -44._ 

NIA c-
45 

LEGEND: PIO - Photoionization Deteclor 

SS - Split Spoon PP - Pocket Penetromeler 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST- Shelby Tube 

c 

LOG OF BORING NO TMP-7R 

GEOLOGIS1 Robert H. Hill II 

DATE: 11/15/2012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 2 of 10 

NOTES: 

Thermocouple Probe 

:,1.·~·-·· 

++ :·1··~·-1· 
.:•k.:•k_ 

:!::!: 
··.:·l··.:·t··. 

·l··.:·1-' 
. .J .... 1 •. 

••••• :::::: 
:+.:+ 
·.i..·.I,··. .:+ .:.: 

··.:·v.:·1· 

::~::::::::::: .. 
,·;,1.·.:·I· 

::: ::: 
,.·.:+ 

+·+ :T···T 
{Abrasive Sheath) ,· ·.1.· ·.1.· 

Cement Bentonite Grout ~--:.-::-.,. 

·1· :·1· 
v:+ 
+-: :·(.:'I' 
.i.-..·.I,·. 

I·· . .-·:· 
.·1·>-1· 
.:·l··.:·I··.:· 

-:-+ . ·r.:·1··. 
·,l.··.I. 

-:.·::-.:. 
·v.+.:· 

:·k:·I· 
1. I r--·r 

:·1··.:·1· 

+.: ·r··r 
:-1-".:-1,·. 

::: :!: 
:,v:·1· 

,·.:,1.·.:,1,·.:· 

HA • Hand Auger 

WB - Wash Bore 

RB- Rock Bit 

NX • Rock Core 

Thermocouple Probe ···-:~ 
THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Envlronmental Solutlons, Inc. 

7311 W.130th St, Overland Park, KS 66213 

CLIENT 

PROJECT NAME 

SAMPLER SAMPLE 

DEPTH 

LEGEND: 
SS - Split Spoon 

Tomp ., 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

CS - 5 foot CME Sampler 

ST - Shelby Tube 

Bridgeton landfill, LLC 
Temperature Monitorinn Probe 

"' jPPMI 

~ecovrnY DEPTH uses 
(FT) IN FEET CLASS 

>-
46 --47._ 

,,>----49---50,_ 

5',: -52 -
-

53_ 

-
54 --55_ 

-
56 -

-
57 -

-
58_ 

-
59_ 

-
'°-

-61 -
-

62_ 

-
63 -

-
"-

-
65_ 

-
66 -

-67 _ 

-
68 --
69-

?0f-

PIO - Photoioniuition Detector 

PP - Pocket Penetromeler 

HSA - Hollow Siem Augers 

LOGOF BORING No., TMP .. 7R 

GEOLOGIST Robert H. Hill II 

DATEc 1111612012 

PROJECT NUMBER 5582.10 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 3 of 10 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

:i.·.JI·: ·:-1· ··r 
·;+ ·,1 
··.·I ·:·I· 

>!: :! 
.·+ .. !-. 
·1·.·I· 
I . I. . ........... · 

··r ........ 
.··.l.··.I. 

.:+ ·:· 

.·.··1·· .. ,. 
··.·.1. :·I· 
.. { .{ 
.·.:·1· ... ,.·. 
.··.I. ·.I. 
. I ·. I 

.·.;.f ·'f 
,·;·I·:+ 
...... 1 •.• 1. 

··-·-{, :-:-
:·1· :·1· 
·.I .... 1,. . I 
T :•r 

:·I· :-1· 
:,

1
1. -.I. 

. I 
,·;·1· :·1··. 
·.··1·.+ 
.. J .. J. :+:+ ....... ,. 

..... ·.I. 
· 1 ·· 1 
:·1··;·1· 
·l··.:·I· 

++ .......... ·. 
·,I.· .... 
· .. 1.:· . .1.: .. 

1 ·· 1 ·· 
:·1··.:·1··. ·•· :T··:T 
:-v.:·1· 
...... J. 

iv+ 
··l·· .. ·I· 
·.I.· ·.I. 
. 1 ·· I 
·1·.:·1· 

.·;,v:+ 

: !::!:· 
HA - Hand Auger 

WB - Wash Bore 

RB-Rock Bit 

NX- Rock Core 

, ,,._ ., , nATIFICATfON LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environmental Solutions, Inc. 

7311 W. 130th St, Overland Park, KS 66213 

CLIENT 

PROJECT NAME: 

SAMPLER SAMPLE 

TYPE DEPTH 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

LEGEND: 
SS - Split Spoon 

CS- 5 foot CME Sampler 
ST - Shelby Tube 

Bridoeton landfill. LLC 

Temperature Monitoring Probe 
,,, 

IPPM) 

RECOVERY DEPTH uses 

{FT) IN FEET CLASS 

-
71 -

-
"--
73_ 

-'',.... 
~ 

"-

-85.._ 

-88 ..... -89.._ 

-
90 -

-
91_ 

-
92 -

-
93_ 

-
"-

-
95 

PIO - Photoionization Detector 
PP - Pockel Penetrometer 

HSA - Hollow Stem Augers 

LOG Of SORING NO TMPm7R 

!GEOLOGIST Robert H. Hill II 

DATE: 11116/2012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 4 of 10 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 
WB - Wash Bore 

RB-Rock Bit 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environment.al Solutions, Inc, 

7311 w. 130th St, Overland Park, KS 66213 

CUE NT Bridoeton Landfill, LLC 
PROJECT NAME Temperature Monitorino Probe 

SAMPLER SAMPLE Temp "' DEPTH uses 

"'' DEPTH 
., 

(PPM) (FT) JN FEET '"'" 
NIA >-

96 -NIA -97,_ 

NIA >-es._ 
NIA -99 -
NIA -

100 -
NIA 

101 
--

NIA -
102 -

NIA -
103 -

NIA -
104 -

NIA -
105 -

NIA -
106 -

NIA 
107 

--
NIA 

108 
--

NIA -
109 -

NIA -
110 -

NIA -
111 -

NIA 
112 

--
NIA 

113 
--

NIA -
114 -

NIA -
115 -

NIA -
116 

>-
NIA >-

117 -NIA 
118 -

>-
NIA >-

119 -NIA -120 

LEGEND: PIO - Photoionization Detector 
SS - Split Spoon PP - Packet Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

c 

LOG OF BORING NO TMP-7R SHEET NUMBER 5 of 10 

GEOLOGIST Robert H. Hill II 

DATE. 1111612012 

PROJECT NUMBER. N/A 

SO!L DESCRIPTION ANO DRILLING CONDITIONS NOTES: 

Thermocouple Probe 

{Abrasive Sheath} Municipal Solid Waste 
Cement Bentonite Grout 

HA - Hand Auger 
WB - Wash Bore 

RB-Rock Bit 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environmental Solullons, Inc, 

7311 w. 130th St. Overland Park, KS 66213 

CLIENT Bridoeton landfill, LLC 
PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp ,m R!,CO\'ERY DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) IN FEET CLASS 

NIA -
121 -

NIA -
122 -

NIA -
123 -

NIA 
124 

--
NIA -

125 -
NIA -

126 -NIA -127 ,-
NIA -128 ..... 
NIA 

129 
-
-

NIA -
130 -

NIA -131 -NIA -132 ,-
N/A .... 

133 -NIA -134 -N/A .... 
135 ..... 

N/A -136 -N/A -137 ..... 
NIA 

138 --NIA r-
139 ..... 

NIA -140 -NIA 
141 

r--NIA -142 ..... 
N/A -143 -
N/A -

144 -
N/A -

145 

LEGEND: PIO - PhotoionfzaUon Detector 
SS • Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST· Shelby Tube 

' 

LOG OF BORING NO TMP-7R 

GEOLOGIST Robert H. Hill II 

DATE: 1111(112012 

PROJECT NUMBER NIA 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 6 of 10 

NOTES: 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

.. _ ... i .. :-r.:­

.·.·-r :•(."• 
.·.:-k. -k.:· 

I.· .I. 
I. I 

<·1·.·1· 
:+ :+ 

++ :·r :·r 
·l····I· 

II· .·_-.,.· .. -... 
::::: ::: 
.·v.:·vc· 

+.: T·T 
.·+.:·I· 
·.I.· ·.I. :.:. 
:+.:+ 
-·-:··-··!· 
·:·r··T 

: :::::: 
,·c.1··.:·1· 
··.:·V:+ 

·+·:· ·:·i--.:-i-
1 •• 1. 

+:· ··v.+ 
.··V:·I· 

-·l·. ·l· 
.a.:·v .. ··1··.:· 

:: i :: 
.·.·+.+ 

.• 1.·.:,l-

.·.:-:,·.··I··. 
:·v.:·v. 
.J ... I. 

. 1.·. I 
··r·T 
.+ .. ·+ 
::!::::::: 
:·v.:·1· 

-·-:-·-·-:· 
·T·:T 

··.:+.:+ .. 

HA " Hand Auger 
WB- Wash Bore 
RB- Rock Bit 

NX- Rock Core 

Thermocouple Probe ··.:;L· 
THE STRA T/FICA TION LINES REPRESENT APPROX/MA TE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environment.I 8ohrtlons, Inc. 

7311 w. 130th St, Overland Park, KS 66213 

CUE NT Bridgeton Landfill, LLC 

PROJECT NAME Temperature Monitoring Probe 

SAMPLER SAMPLE Temp ''° RECOVERY DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) IN FEET CLASS 

NIA -
146 -

NIA -
147 -

NIA -
148 -

NIA 
149 

-
-

NIA 
150 

--
NIA 

151 
-
-

NIA -
152 -

NIA 
153 --NIA f-
154 .... 

NIA -155 -
NIA -156 .... 
NIA -157 -NIA f-

158 ..... 
NIA 

159 --NIA -160 -NIA ..... 
161 -NIA -162 -NIA 
163 

f--NIA 
164 

-
-

NIA -165 -NIA 
166 

f-

-
NIA 

167 
-
-

NIA -
168 -

NIA -
169 -

NIA -
170 

LEGEND: PIO • Photoionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

LOG OF BORING NO TMP-7R 

IC\EOLOGIST RobertH. Hill II 

DATE: 1111612012 

PROJECT NUMBER, NIA 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 7 of 10 

NOTES: 

(Abrasive Sheath) 
Cement Bentonfte Grout 

Thermocouple Probe 

:·r .... 
··r·.-:r 
·, I, :-k. 

:- + ., .. :·,·· 
:+.:·I· 

+.:, ............ 
··,l,··,I. 
·:-.:--::--1· 
... ,.·~···· 
·V:•I· 

++ ..... ·.:·1· 
·,l,·.:,I, 

+.:. 
1,·.:-1-

:,l,·.:,I, 

.:..1 
:·v.:·1· 
·.l.··,1. 
·. 1.·. I 
''f"'I' 

.. .. +.:+ 
:·:··.:-:-
:'I'· .. ·,,· 
:·v.:+ 

1 •... 1. 
... :..::-.:. 
·,1.·.:·I· 

I" ·I 
. ·v.:·1· 
.+·.:+. 
~·-:-·.:·:-
· 'r'.'T 
:,1.-.:,1, ,:. + 

!",.'•!· 
:-1-'.:·I· 
.J.__.J. 

·~· .:::::: 
t :I: .:.::. ·,,,·.·,,. 

~:::::: 
,·.:·L·,I, 
··.:.!··.:·" 

HA - Hand Auger 

WB - Wash Bore 

RB· Rock Bil 
NX - Rock Core 

THE STRATIFICATION LINES REPRESENT APPROX/MA TE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environmental Solutions, Inc. 

7311 w. 130th St Overland Park, KS 66213 

CLIENT. Bridqeton Landfill, LLC 
PROJECT NAME; Temperature Monitorinn Probe 

SAMPLER SAMPI...E Temp ''° DEPTH uses 
m, DEPTH 

., 
IPPM) (FT) IN FEET CLASS 

NIA -
171 -

NIA -
172 -

NIA -
173 -

NIA -
174 -

NIA -
175 -

NIA -
176 -

NIA -
177 -

NIA -
178 -

NIA -
179 -

NIA -
180 -

NIA -
181 -

NIA -
182 -

NIA -
183 -

NIA -
184 -

NIA -
185 -

NIA -186 -
NIA -187 -
NIA -

188 -
NIA -

189 -
NIA -

190 
i-

NIA -191 -NIA -192 
i-

NIA -193 -NIA -194 -NIA -195 

LEGEND: PID - Photoionization Detector 

SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

LOG OF BORING NO TMP-7R 

GEOLOGIST: Robert H. Hill H 
ATE: 11116/2012 

ROJECT NUMBER; N/A 

SOIL DESCRIPTION AND DRILLING CONDITIONS 

Municipal Solid Waste 

SHEET NUMBER 8 of 10 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand Auger 

WB • Wash Bore 

RB- Roe/( Bit 

NX - Rock Core 

THE STRA TfFfCATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUATERRA 
Environment.al Solutions, Inc. 

7311 w. 130th St, Overland Park, KS 66213 

CLIENT Bridne!on Landfill, LLC 

PROJECT NAME· Temperature Monitorina Probe 

SAMPLER SAMPLE Tamp '" DEPTH uses 
m, DEPTH 

., 
(PPM) (FT) !N FEET CLASS 

NIA ~ 

196 -NIA f-
197 -NIA -198 -NIA f-
199 .... 

NIA -200 -NIA f-
201 -NIA 
202 --NIA 
203 

f--NIA -204 -NIA f-
205 

f-
NIA 

206 --NIA 
207 

--
NIA 

208 
--

NIA -
209 -

NIA -
210 -

NIA -
211 -

NIA -
212 -

NIA -
213 -

NIA -
214 -

NIA -
215 -

NIA -
216 -

NIA -
217 -

NIA -
218 -

NIA -
219 -

NIA -
220 

LEGEND: PIO - Photoionization Detector 

SS - Split Sf)Oon PP - Pocket Penetrometer 

CS - 5 fool CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

LOG OF BORING NO TMP-7R 

GEOLOGIST Robert H. Hill II 

DATE: 11/16/2012 

PROJECT NUMBER N/A 

SOIL DESCRIPTION AND DRILLING CONDIT!ONS 

Municipal Solid Waste 

SHEET NUMBER 9 of 10 

NOTES.' 

Thermocouple Probe 

(Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 

WB - Wash Bore 

RB· Rock Bil 

NX - Rock Core 

, , ·- ", ,,,...T/FfCATION LINES REPRESENT APPROX/MA TE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL 



AQUATERRA LOG Of BORING NC TMP-7R SHEET NUMBER 10 of 10 
Environmental Solutions, Inc. 

7311 w. 130\h St, Overland Park, KS 66213 G1COLCGIST: Robert H. Hill I! 
CLIENT· Bridneton Landfill, LLC DATE: 1111612012 

PROJECT NAME Temperature Monitorino Probe PRO,IECT NUMBER NIA 

SAMPLER SAMPLE Temp '" RECO\IERY DEPTH uses ' SOIL DESCRIPTION ANO DRILLING CONDITIONS NOTES: m, DEPTH 
., 

(PPM) {FT) IN FEET CLASS ' 
NIA 

·,•.· •'• .. - ·.1.-.1 . 
221 ·T··T-- :-!--.·,!,-_ 

NIA - -.1.--.1.-222 - . 1 ··I. 

NIA - Municipal Solid Waste 
(Abrasive Sheath) ··.··1··.:·1· 

223 Cement Bentonite Grout :+ .. ·+ .. - :·:··.:·!· NIA -
224 - :-..-.:·r 

.· ·1-"··I·· • 
NIA -

Thermocouple Probe .. ::-~ 225 -
NIA - (Refusal Near Quarry Bottom) 

226 Total Depth of Boring@ 225 Feet -
NIA -

226 -
NIA -

228 -
NIA -

229 -
NIA -

230 -
NIA -

231 -
NIA 

232 
-
- -----------------. - (Approximate Quarry Bottom) 

----
-
-
-
-----------.... .... --.... .... 

LEGEND: PIO - Photoionization Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers RB- Rock Bi/ 
GRADUAL. 

ST - Sile/by Tube NX- Rock Core 



AuUAI t:KKA LOG OF SORING NO TMP-9 SHEET NUMBER 1 of 5 
Environmental Solutions, Inc. 100 Feet 

7311W. '130th St, Overland Park, KS 66213 DRILLING CONTRACTOR: Frontz Drillino WELL CONSTRUCTION DETAILS 

CliENT Bridgeton Landfill, LLC DRILLER· Kris Lauer MATERIAL Steel 
PROJECT NAME Temperature Monitoring Probe DRILLING RIG; Versa-Sonic Drill Rig DIAMETER· 6 In. 

PROJECT NUMSER 5582.1 DRILLING METHOD Sonic Rotary WELL TOTAL DEPTH 100 ft. BGS 
PROJECT LOCATION· Bridgeton, Missouri SAMPLING METHOD N/A SCREEN LENGTl1· NIA 

BORING DIAMETER 6in. RISER LENGTH N/A 
SORING LOCATION North Slope WELL DIAMETER 5 3/4 inch TOP Of SCREEN N/A 

WELL COMPLETION N/A BOTTOM OF SCREEN N/A 

AES PROJECT NO 5582.1 SURFACE ELEVATION 486.00 SCREEN SLOT N/A 

AES GEO!.OGIST; ROBERT H. HILL II TOC ELEVATION N/A TOP OF FILTER PACK N/A 

STI.STDAT!: 10118112 FIMSH DATE 10119112 WATER LEVEL N/A TOP Of' SEAL N/A 
f5TOR1 TB<.aC 12:18 p.rn flN,S~llM!' 15:22 p.rn WATER ELEVATION NIA TYPE OF SEAL Cement Bentonite Grout 

SAMPLE SAMPLE Temp em ~€covrnv DEPTH uses ' DATE 1011812012 TYPE OF FIUER PACK N/A 
m, DEPTH 

., 
(PPM) (FT) IN FEET CLASS ' SOIL DESCRIPTION AND DRILLING CONDITIONS NOTES ANO WELL CONSTRUCTION -1 

>- .. 

<= 
. .. . 

f-, .... Soil Cover 

- : .. , .... 
~ , .... . 

· . . 
~ 

6 :· -- (40 Sch. CPVC Conduit) ·. 7 
>- ·. _. -8 .. 
>-
>-, .... . 

•''• 

·. -
10 - -

-11 _ Cement Bentonite Grout 
.. -

12 -
- Municipal Solid Waste 

13 Dry · No Visible Asbestos . .. - . -
14 - ·. - ·. 

129 15_ 
· . . - .. 

"- . ... . - .. 
17 . - : -
18_ 

-19 ·. .. -
-

Thermocouple Probe .. ::.~ 20 

LEGEND: PIO· Photoionization Detector HA - Hand Auger THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 

SS - Split Spoon PP - Pocket Penetrometer WB - Wash Bore LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 

CS· 5 foot CME Sampler HSA - Hollow Stem Augers RB- Rock Bit 
GRADUAL. 

ST- Shelby Tube NX- Rock Core 



AQUA TERRA 
Environmental SoluOons, Inc. 

7311 W. 130th St, Overland Park. KS 66213 

CLIENT· Bridgeton Laridfill, LLC 

PROJECT NAME Temperature Monitorino Probe 

SAMPLER SAMPLE Temp '" RECOVERY DEPTH uses 

""' DEPTH 
., 

(PPM) (FT) IN FEET CLASS 

21:= 
22--23f-,.... -24._ 

f-
25 

131 --26,_ 

f-
27.._ -28 ,... 

f-

"-
-

30 ,.... 
31::: -32 --33>--

-
34 -

-
138 "-

-
36_ 

-
37 -

-
38_ 

-
39 -

-
40 -

-
41_ 

-42 -147 43= 
-

44 -
45-

LEGEND: PID - Photoionization Detector 
SS - Split Spoon PP - Pocket Penetrometer 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

' 

LOG OF BORING NO TM P-9 

GEOLOGIST Robert H. Hill JI 
DATE: 10/1912012 

PROJECT NUMBER· 5582.10 

SOIL OESCRJPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 2 of 5 

NOTES· 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

HA - Hand A(lger 

WB - Wash Bore 

RB-Rock Bit 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Environmental Solutions, Inc, 

7311 w. 130th St, Overland Park, KS 66213 

CLIENT: Bridaeton Landfill, LLC 

PROJECT NAME: Temperature Monitoring Probe 

SAMPLER SAMPLE T&mp "' DEPTH uses 
TYPE DEPTH 

., 
(PPM) (FT) IN FEET CLASS 

-
46 -

-47 -
147 48;:: 

49---'°--"--52 ...... -53--54 ...... 
148 -55--56 --"--58 --591---'° ...... 

-61 _ 

-
62 -

-
63_ 

-
64 -

-
141 "-

-
66 -
67= 

-
68 -

-
69_ 

-
70 

LEGEND: PIO - Pholoionization Detector 
SS - Split Spoon PP - Pocket Penetrometer 
CS - 5 foot CME Sampler HSA - Hollow Stem Augers 
ST - Shelby Tube 

' 

LOGO~ BORINGNO TMP-9 

GEOLOGIST Robert H. Hill 11 

DATE: 10/1912012 

PROJECT NUI.IBER· 5582.10 

SO!L DESCRIPTION ANO ORILL!NG CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

SHEET NUMBER 3 of 5 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

Thermocouple Probe 

·.l.··.I. 

·V·l 
+· .. ·+ 
,f,·.:-1-
1 .. -.I. 

. +>.:. 
.·_·-1,.:,1-·_·. 
··.:·k:-1· 

,·_·.:··-·-:-
,·_··1··.:-1-
··.:.1.-_·.I. 

.·.:-:··.:-:-

.·-·-v.·-1-
·•··.:-1· 
·l··.:-:-
··1··.:·1· 
.J .. ·. I. 
:-.:.-::--:-·.:-
.. .......... 

.. ::::!: 
··,:·v.:·1· 

"ii: :!: 
:-k.·-1-'. 
·.I.· ·• I.· ·::. 
:-1··.:-1-
·.l.·.:-I. 

•• ::: ::: 
:·1··.:·1· 
.1.· ..• 1.·. 

:-:-· . .-.:. 
:-..-.:-v. 
J." "Jo .:,:.:.:. 

-·-·-1-·.:,1-

!: :!: 
v":·v 

.J .. ·.I. 
. 1.·. I 
T-T 

::::+ 
:·1··--·1· 
:-1-·:+ 

:!:: :!: 
HA - Hand Auger 
WB - Wash Bore 

RB- Rock Bil 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Envlronmental 8olutlons, Inc, 

7311 W 130th St, Overland Park, KS 66213 

CLiENl Bridgeton Landfill, LLC 
PROJECT NAME· Temperature Monitoring Probe 

SAMPLER SAMPl.E T&mp '" R~covrnv DEPTH uses 

"'' DEPTH 
0, 

(PPM) ,,, IN FEET CLASS 

I-
71 ,_ -72 ,_ -73 -

-
74 -

-
142 75_ 

-
76_ 

-
77 -

-
78_ 

-
79 -

-
80 -
81= 

-
82 -

-
83_ 

-
84 --149 85,_ 

f-,, ..... -8\_ 

I-
88 .... -89 ,_ 

I-
90 .... -91 ,_ 

92= 
160 

93 
--
-

"--
95 

LEGEND, PIO - Photoionization Detector 

SS - Split Spoon PP - Pocket Penetromeler 

CS - 5 foot CME Sampler HSA - Hollow Stem Augers 

ST - Shelby Tube 

LOG OF SOR!NG NO TM P-9 

GEOLOGIST Robert H. Hill !I 
DATE: 1011912012 

PROJECT NUMSER 5582.10 

SOIL DESCRIPTION ANO DRILLING CONDITIONS 

Municipal Solid Waste 
Slightly Moist - No Visible Asbestos 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 4 of 5 

Thermocouple Probe 

{Abrasive Sheath) 
Cement Bentonite Grout 

HA - Hand Auger 

WB - Wash Bore 

RB-Rock Bit 
NX- Rock Core 

THE STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



AQUA TERRA 
Envlronm•nt.al SOlutJons, Inc. 

7311 W.130th St, Overland Park, KS 66213 

CLIENT: 

PROJECT NAME 

SAMPLER SAMPLE 

TYPE DEPTtt 

LEGEND: 
SS - Split Spoon 

Tamp ., 

160 

CS - 5 foot CME Sampler 
ST - Shelby Tube 

Bridgeton landfill, LLC 

Temoerature Monitorlna Probe 

'" ROCOVERY DEPTH uses 
(PPM} (FT) IN FEET ,=, -"-

>--
97._ 

-
98 -

-
99_ 

-
100 -

--
-
-
--
--
--
--
-
--------
>------>-----I-.._ --I-.._ ---

PIO - Pholoionization Detector 
PP - Pocket Penetrometer 

HSA - Hollow Stem Augers 

' 

LOG OF BORING NO TMP·9 

GEOLOGIST· Robert H. Hill II 

DATE: 1011912012 

PROJECT NUMBEl'l 5582. 10 

SOIL DESCRIPTION AND OR!LUNG CONDITIONS 

Municipal Solid Waste 
Moist - No Visible Asbestos 

SHEET NUMBER 5 of 5 

NOTES: 

(Abrasive Sheath) 
Cement Bentonite Grout 

·.I, ."•i··. + .. 
.A, :·I· 

I. .I. 
I. I .,.·.· ,.·.· 

:·l··.:-1· 

+·+· . .,. .... .,.·.:. 
............... :. 

1---------------1---------~:::~·:~ 

HA · Hand Auger 

we - Wash Bore 
RB· Rock Bil 
NX- Rock Core 
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AT/ON LINES REPRESENT APPROXIMATE BOUNDARY 
LINES BETWEEN SOIL AND ROCK TYPES: ACTUAL TRANSITIONS MAY BE 
GRADUAL. 



 
 
 

APPENDIX E 
 

HISTORIC LOCAL CROSS-SECTIONS
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Note: Projected Distance

          to the Cross Section
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EMSI Engineering Management Support, Inc.
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LEGEND
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Well Screen

Interval

September 2013 Leachate Groundwater

Elevation Taken at Well

Inferred Hydraulic Gradient

within the Bedrock Unit

September 2013 Potentiometric Contours

Cross Section A-A'

Figure 5-13

West Lake Landfill OU-1 RI Addendum

Max/Min Alluvial Groundwater Elevation

at Cross Section Intersection

(July 2012 Through September 2013)

Max/Min St Louis FM Groundwater

Elevation at Cross Section Intersection

(July 2012 Through September 2013)

Notes: These cross-sections were developed to display groundwater conditions beneath the site.

Please see the cross-sections in Appendix M for detailed portrayals of the RIM occurrences in Areas 1 and 2.

  Ground surface from Aerial Topography provided by Cooper Aerial Surveys Co. and is dated December 2, 2016
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Notes: These cross-sections were developed to display groundwater conditions beneath the site.

Please see the cross-sections in Appendix M for detailed portrayals of the RIM occurrences in Areas 1 and 2.

  Ground surface from Aerial Topography provided by Cooper Aerial Surveys Co. and is dated December 2, 2016
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

1970 Totals 1970 1.8 0.45 0.8 0.35 1.82 0.63 0.23 3.02 2.22 0.1 0.2 2.03 2.01 1.54 0.86 0.74 1.64 1.28 2.08 1.58 0.56 1.56 3.05 0.94 0.52 0.5 0.47 0.73 0.01 2.47 0.01 36.2
January 1 0.07 0 0 0 0 0 0 0 0.06 0.01 0 0 0 0 0 0.06 0 0 0 0 0.01 0.01 0 0 0 0 0 0 0 0 0.22
Feburary 2 0.1 0.07 0 0 0 0 0.04 0.06 0.09 0 0 0 0.04 0.19 0 0 0 0 0 0 0 0 0 0 0 0 0 0.05 0.64
March 3 0.34 0.21 0.11 0 0 0 0 0 0 0 0.1 0.21 0 0 0 0.02 0.18 0.16 0.14 0 0 0.14 0 0 0.49 0.03 0 0.04 0 0 0 2.17
April 4 0.34 0.04 0 0.16 0.01 0 0 0 0 0 0 0.86 0.01 0 0 0.09 0.28 0.86 1.35 0.04 0 0.05 2.31 0.01 0 0 0.35 0 0 2.33 9.09
May 5 0 0 0 0 0.01 0 0 0 0.99 0.03 0 0 0.01 0.66 0.12 0 0 0 0 0 0 0.09 0.02 0 0 0 0 0 0.01 0.1 0 2.04
June 6 0.87 0.03 0.68 0.09 0.22 0 0 0 0 0 0 0.94 0.59 0.08 0.07 0 0 0 0.05 0.56 0 0 0 0.9 0 0 0 0 0 0 5.08
July 7 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0.03 0.28 0 0 0 0.05 0 0 0 0.03 0 0 0 0 0.6
August 8 0 0 0 0.06 1.55 0.63 0 1.94 0.34 0.01 0.08 0 0 0 0 0.02 0.83 0 0 0.97 0 0.01 0 0 0 0 0 0 0 0 0 6.44
September 9 0 0.01 0 0 0.03 0 0.18 0.91 0.28 0 0 0 0.57 0.56 0 0.33 0.29 0.23 0.06 0 0 1.09 0.65 0 0.03 0.32 0 0 0 0 5.54
October 10 0.15 0 0 0 0 0 0.01 0.11 0.02 0 0 0.02 0.79 0 0 0 0 0 0.03 0 0 0.17 0.01 0.03 0 0.15 0.09 0.63 0 0 0 2.21
November 11 0 0.02 0 0.04 0 0 0 0 0.5 0 0.01 0 0 0.05 0 0 0 0 0.14 0 0 0 0 0 0 0 0 0.01 0 0 0.77
December 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.47 0.28 0 0 0.03 0.01 0.56 0 0 0 0 0 0 0 0 0.04 0.01 1.4
1971 Totals 1971 0.36 0.36 1.1 2.4 0.61 3.1 1.51 0.27 0.67 4.13 1.6 0.23 0.4 4.08 0.29 0.7 0 1.55 1.12 0.87 2.03 0.37 3.22 0.64 0.2 0.54 0.06 0.75 0.43 0.14 0 33.73
January 1 0 0 0.55 0 0 0 0 0 0 0 0 0.01 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0 0 0.02 0 0.66
Feburary 2 0 0 0.21 1.36 0 0.01 0.04 0 0 0 0.03 0.11 0 0 0 0 0 0 0.04 0 1.12 0.14 0 0 0 0.01 0 0.01 3.08
March 3 0 0 0 0 0 0.59 0 0 0.18 0 0 0 0 0.96 0 0 0 0.04 0 0 0 0 0 0 0.04 0 0 0 0 0 0 1.81
April 4 0.04 0 0 0 0.33 0.52 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0.67 0 0 0 0 0 0 0.04 0 0 0 1.65
May 5 0.2 0 0 0.02 0.09 0.84 1.04 0.01 0 0.4 0.09 0.06 0 0 0 0 0 0 0 0 0 0.23 2.02 0.6 0 0.06 0 0 0 0 0 5.66
June 6 0 0.36 0 0 0 0 0.2 0 0 0.5 1 0.02 0.15 0.01 0 0 0 0 0 0 0.18 0 0 0 0 0 0 0 0.01 0 2.43
July 7 0 0 0 1.02 0 0 0 0 0 0.95 0 0 0.04 0.72 0 0 0 0.7 0 0 0 0 0.67 0 0 0 0 0.3 0.3 0 0 4.7
August 8 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0.04 0 0 0 0 0 0 0 0 0 0 0.08
September 9 0 0 0.1 0 0.18 0.75 0 0 0 0.13 0.44 0 0 0 0.08 0.7 0 0.29 0.95 0.2 0 0 0 0 0.16 0 0 0 0 0 3.98
October 10 0 0 0.24 0 0 0 0 0.08 0 0 0 0 0.02 0 0 0 0 0 0 0 0.69 0 0.48 0 0 0 0 0 0 0 0 1.51
November 11 0.12 0 0 0 0 0.01 0 0.01 0 0 0 0 0 0 0 0 0 0.52 0 0 0 0 0.05 0.04 0 0.47 0 0.44 0.01 0 1.67
December 12 0 0 0 0 0.01 0.38 0.23 0.17 0.49 2.15 0 0.03 0.08 2.39 0.21 0 0 0 0.13 0 0 0 0 0 0 0 0 0 0.11 0.12 0 6.5
1972 Totals 1972 3.42 2.85 1.16 0.44 0.55 0.97 2.7 0.17 0.19 0.38 0.35 2.16 2.23 1.33 2.51 0.09 0.08 0.54 1.53 0.53 1.89 0.13 0.8 0.75 0.47 0.65 1.09 1.22 1.21 0.65 0.7 33.74
January 1 0.01 0 0.08 0.2 0 0 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0 0 0.77
Feburary 2 0 0.05 0.01 0 0 0.01 0 0.04 0.04 0 0 0.01 0.03 0.09 0.01 0 0.01 0 0 0 0 0 0.28 0 0.14 0.02 0 0 0 0.74
March 3 0 0 0 0 0 0 0 0 0 0 0 0.22 0.67 0 0.95 0.01 0 0 0 0 0.05 0 0 0 0.02 0.06 0.33 0.07 0.32 0 0.23 2.93
April 4 0 0 0.36 0 0 0 0.16 0 0.04 0 0.16 0 0.25 0.34 0.97 0.08 0 0 0.22 0.53 0.6 0 0 0 0 0 0 0.75 0 0.03 4.49
May 5 0.31 0 0 0 0 0 0 0.1 0 0 0 0.28 0.05 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0.23 0 0.01 0 0 1.02
June 6 0 0 0 0 0 0 0 0 0.07 0.13 0 0 0 0.19 0.1 0 0 0 0.61 0 0 0 0 0.02 0 0 0 0.07 0 0 1.19
July 7 0.03 1.19 0 0.15 0 0 0 0 0 0 0 0 0 0 0.43 0 0.01 0.48 0 0 0 0 0.07 0 0 0.47 0.03 0.24 0 0 0 3.1
August 8 0 0.9 0.62 0 0 0.81 0 0.03 0 0 0 0.02 0 0 0 0 0 0 0 0 0 0 0.28 0.01 0.02 0 0 0 0 0 0 2.69
September 9 0.2 0.71 0 0 0 0 2.52 0 0 0 0 0 0 0.67 0 0 0 0 0 0 0.77 0.01 0.17 0.72 0.05 0.06 0 0.07 0.26 0 6.21
October 10 0 0 0 0 0 0.1 0 0 0 0 0 0.01 0 0 0 0 0.06 0 0 0 0.4 0.08 0 0 0 0 0.1 0 0 0.25 0.47 1.47
November 11 2.87 0 0 0 0 0.03 0 0 0.01 0.25 0 0.31 1.15 0 0 0 0 0.06 0.52 0 0.07 0.04 0 0 0.24 0.04 0 0 0 0 5.59
December 12 0 0 0.09 0.09 0.55 0.02 0.02 0 0.03 0 0.19 1.31 0 0 0.05 0 0 0 0.18 0 0 0 0 0 0 0 0 0.02 0.62 0.37 0 3.54
1973 Totals 1973 0.68 0.55 1.43 3.1 0.28 1.27 1.8 0.55 4.27 1.75 0.01 0.63 2.02 1.23 0.57 0.83 0.7 2.21 2.38 0.8 0.6 1.58 2.06 2 1.04 0.65 0.73 0.53 0.55 1.61 1.41 39.82
January 1 0 0 0.45 0 0 0 0.01 0.06 0.01 0 0 0 0 0 0 0 0 0.3 0 0 0.35 0.11 0 0 0 0.02 0 0.09 0 0 0 1.4
Feburary 2 0.38 0.01 0 0 0 0 0.26 0 0 0 0 0.19 0.17 0 0.01 0 0 0.02 0 0 0 0 0 0 0 0 0 0 1.04
March 3 0 0.17 0 0.74 0 0.96 0 0 0.41 0.99 0 0 0.01 0.46 0 0.16 0.04 0 0.34 0.3 0 0 0 0.09 0.28 0.02 0 0.01 0.14 0 0.69 5.81
April 4 0.01 0.01 0.23 0.04 0 0 0 0.38 0.58 0 0 0 0 0.55 0.12 0.64 0 0.03 0.43 0.05 0.1 1.08 0 0 0 0 0 0 0 0 4.25
May 5 0.14 0 0 0 0 0.3 1.53 0.01 0.3 0.76 0.01 0 0 0 0 0 0 0 0 0 0.12 0.34 0 0 0 0.19 0.16 0.04 0.02 0 0 3.92
June 6 0 0.3 0.09 0.85 0.28 0 0 0 0 0 0 0 0.1 0.07 0.04 0 0.18 1.66 0.45 0 0.03 0 0 0.02 0 0.14 0.02 0 0 0 4.23
July 7 0 0 0 0.15 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0.1 0.03 0 0 2.05 0 0.21 0 0.04 0 0.18 0.08 0 2.85
August 8 0 0 0 0.01 0 0 0 0 0.97 0 0 0.05 1.18 0.02 0 0.03 0.01 0 0 0 0 0 0 0 0 0 0 0 0.19 0 0 2.46
September 9 0 0 0.07 0.18 0 0 0 0.1 1.98 0 0 0 0 0 0 0 0.26 0 0 0 0 0.05 0 0.02 0 0 0 0.34 0 0.52 3.52
October 10 0.15 0.06 0 0.13 0 0 0 0 0 0 0 0.38 0.49 0 0 0 0 0 0 0 0 0 0 0 0 0 0.36 0.04 0 0.03 0.69 2.33
November 11 0 0 0 0.12 0 0 0 0 0 0 0 0 0 0 0.37 0 0.21 0 0 0.42 0 0 0 1.56 0.55 0.28 0.14 0 0 0 3.65
December 12 0 0 0.59 0.88 0 0.01 0 0 0.02 0 0 0.01 0.07 0.12 0.03 0 0 0.2 1.06 0 0 0 0.01 0.31 0 0 0.01 0.01 0.02 0.98 0.03 4.36
1974 Totals 1974 0.13 0.61 0.87 1.26 0.15 0.8 0.89 0.5 1.12 2.61 1.93 0.15 0.13 3.49 0.35 0.51 0.45 1.08 1.26 1.4 2.55 1 0.5 0.58 0.09 0.32 0.17 5.6 1.17 3.03 2.13 36.83
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0 0 0 0 0 0 0.19 0.62 0.08 0.01 0 0 0 0 0 0 0.29 0.27 0.78 0 0.45 0 0 0 0.32 0 0.5 0 0 0 3.51
Feburary 2 0 0 0 0 0.02 0.68 0.02 0 0 0 0 0 0 0 0 0 0 0.77 0.45 0 1.68 0.08 0.04 0.43 0 0 0 0 4.17
March 3 0 0 0.02 0.27 0 0 0.02 0 0.2 0.05 0.31 0 0 0 0.35 0 0 0 0 0.27 0 0 0.41 0 0 0 0 0.44 0.24 0 0 2.58
April 4 0 0 0.25 0.05 0 0 0.41 0.12 0 0.19 0.11 0.04 0 0.07 0 0.35 0 0 0.02 0 0.61 0.02 0 0 0 0 0 0.06 0.05 0.05 2.4
May 5 0 0.19 0 0 0 0 0.14 0.05 0 0.12 0.66 0 0 0.68 0 0 0.45 0 0 0 0.26 0.01 0 0 0.07 0 0 0.01 0.32 2.63 0.31 5.9
June 6 0 0 0 0 0.02 0.05 0.24 0.14 0.25 0 0.14 0 0.01 1.62 0 0 0 0 0.52 0 0 0.4 0 0 0 0 0 0 0 0.06 3.45
July 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.35 0 0.04 0 0 0 0 0 0.51 0 0 0 0.9
August 8 0 0.04 0 0 0 0 0.02 0 0.05 1.09 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0.05 0 0 0.16 2.53 0.14 0 0.96 5.05
September 9 0.01 0.35 0 0 0 0 0 0 0 0.11 0.36 0.02 0 0 0 0.14 0 0 0 0 0 0 0 0 0 0 0 1.51 0 0 2.5
October 10 0 0 0 0.02 0.06 0 0 0 0 0 0 0.09 0.01 1.1 0 0 0 0 0 0 0 0 0 0 0.02 0 0 0.04 0.17 0 0 1.51
November 11 0 0.03 0.6 0.92 0.05 0 0 0 0 0.97 0.01 0 0.11 0 0 0 0 0 0 0 0 0 0.02 0 0 0 0 0 0.17 0.27 3.15
December 12 0.12 0 0 0 0 0.07 0.04 0 0 0 0.33 0 0 0.02 0 0.01 0 0.02 0 0 0 0 0.03 0.1 0 0 0.01 0 0.08 0.02 0.86 1.71
1975 Totals 1975 0.51 0.41 0.76 0.05 1.4 1.25 0.48 0.85 0.97 2.48 2.52 0.24 0.29 2.01 1.14 1.72 1.21 1.14 1.94 0.18 0.01 2.09 2.68 2.27 2.4 1.37 1.44 1.16 2.88 1.93 0.43 40.21
January 1 0 0.16 0 0 0 0.02 0.01 0.08 0.34 2.09 0 0 0 0.06 0 0 0 0 0.43 0 0 0 0 0.21 0.09 0 0 0.08 0.03 1.41 0.37 5.38
Feburary 2 0.08 0 0 0.04 0.11 0 0 0.01 0.01 0 0.23 0 0 0.03 0.03 0.43 0 0.02 0 0 0 1.62 0.48 0.5 0 0 0 0 3.59
March 3 0.02 0 0 0 0 0.03 0.36 0 0.37 0.13 0.95 0 0 0 0 0 0 0.34 0 0 0.01 0 0.02 0 0 0.03 1.44 0.38 0 0 0 4.08
April 4 0 0.04 0 0 0 0 0 0.03 0 0 0 0 0 0.31 0 0.19 0 0.48 0 0 0 0 1.76 1.44 0 0 0 0 0.31 0 4.56
May 5 0 0 0.1 0 0 0.46 0.11 0.57 0 0 0.49 0 0 0 0 0 0 0 0.47 0.03 0 0 0 0.08 0.12 0 0 0.48 0.15 0.17 0 3.23
June 6 0.19 0 0 0 0 0 0 0 0 0 0 0 0.02 0.35 0.25 1.08 0.41 0 0 0 0 0.47 0.22 0 0.79 0 0 0 0 0 3.78
July 7 0 0 0 0 0.85 0.54 0 0 0 0 0 0.2 0.1 0 0 0 0.06 0.3 0.09 0 0 0 0.2 0 0 0 0 0 0 0.16 0.06 2.56
August 8 0.12 0.1 0 0 0.36 0 0 0 0 0 0 0 0.17 0.37 0.56 0 0.48 0 0 0 0 0 0 0 1.15 0.58 0 0.02 1.53 0 0 5.44
September 9 0 0 0 0 0 0 0 0 0 0.26 0.85 0 0 0 0 0.02 0.26 0 0.95 0 0 0 0 0 0 0 0 0 0.01 0.13 2.48
October 10 0 0 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0 0.05 0.09 0 0 0.21
November 11 0.1 0.11 0.66 0.01 0 0.18 0 0 0.25 0 0 0 0 0 0 0 0 0 0 0.15 0 0 0 0 0 0.76 0 0 0.34 0.06 2.62
December 12 0 0 0 0 0.08 0.02 0 0.13 0 0 0 0.04 0 0.89 0.3 0 0 0 0 0 0 0 0 0 0.25 0 0 0.15 0.42 0 0 2.28
1976 Totals 1976 0.02 0.6 1.49 1.05 1.55 1.13 0.54 0.04 0.26 0.06 0.26 0 0.68 0.81 0.62 0.21 0.04 0 0.94 0.46 0.61 0.01 2.96 1 0.96 1.51 0.41 0.96 0.44 2.56 1.28 23.46
January 1 0.01 0 0 0 0 0 0.28 0 0 0 0 0 0.08 0 0 0 0 0 0.06 0 0 0 0 0 0.38 0 0 0 0 0 0.02 0.83
Feburary 2 0 0.27 0 0 0.44 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0.15 0.21 0 0 0 0 0 0 0 0 1.08
March 3 0 0 1.49 0.93 0 0 0 0 0 0.01 0.26 0 0 0 0.28 0.2 0 0 0 0.01 0 0.01 0 0.05 0 0.51 0.16 0.01 0.36 0 0 4.28
April 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.71 0.29 0 0 0 0.18 0.13 0 0.06 0 0 0 1.37
May 5 0.01 0 0 0 0.03 0.2 0 0 0 0 0 0 0.6 0.06 0.32 0 0.04 0 0 0 0 0 0 0 0 0 0.04 0.11 0.02 1.78 0.69 3.9
June 6 0 0 0 0.04 0.1 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 1.52 0.65 0 0 0 0 0 0 2.32
July 7 0 0.33 0 0 0 0 0.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0 0 0.05 0 0.68 0 0 0.57 2.28
August 8 0 0 0 0 0.21 0.04 0 0 0 0 0 0 0 0.75 0.01 0 0 0 0 0 0 0 0 0 0.26 0 0 0 0 0 0 1.27
September 9 0 0 0 0 0 0 0 0.02 0.26 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03 0 0.17 0.29 0.13 0 0 0 0.9
October 10 0 0 0 0.08 0.77 0 0 0 0 0 0 0 0 0 0 0 0 0 0.17 0.01 0 0 1.38 0.12 0 0 0 0 0.06 0.78 0 3.37
November 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03 0 0.02 0.66 0.02 0 0 0 0.73
December 12 0 0 0 0 0 0.89 0.01 0.02 0 0.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.16 0 0 0 1.13
1977 Totals 1977 0.75 0.44 0.18 1.34 2.22 0.97 2.38 1.77 1.34 1.98 2.52 1.38 1.9 0.7 1.46 0.05 0.2 0.93 1.19 0.34 3.25 0.08 3.08 2.43 1.54 2.34 1.95 3.09 0.07 1.27 0.27 43.41
January 1 0 0.22 0.01 0.61 0.01 0.14 0 0 0.39 0.03 0 0 0.33 0.02 0.09 0 0 0.01 0.12 0 0 0 0.32 0 0.02 0 0.03 0.03 0 0 0 2.38
Feburary 2 0 0 0 0 0 0 0 0 0 0 0 0.38 0 0.01 0 0 0 0 0.11 0 0 0 0.74 0 0 1.01 0.05 0.17 2.47
March 3 0.01 0.1 0.02 0 0 0 0 0 0 0 2.26 0.26 0 0 0 0 0.17 0.02 0.02 0 0.17 0 0 0 0 0 0.87 2.38 0 0 0 6.28
April 4 0.2 0.02 0 0.05 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.01 0.33 0 0 0 0 0 0 0 0 0.07 0.99
May 5 0.21 0 0.01 0.38 0.08 0.69 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.56 0 0 0 0 0.18 0 2.13
June 6 0 0 0 0 0 0 0 0.1 0 0 0 0 0.73 0 0 0 0 0 0 0 1.24 0.08 0.4 0.85 0.01 1.28 0.68 0.04 0 0.06 5.47
July 7 0 0 0 0 0 0 0 0.07 0 1.31 0.23 0.11 0 0 0 0 0 0 0 0 1.49 0 0 0.31 0.76 0 0 0 0 0 0 4.28
August 8 0 0 0 0 0 0 0.63 1.2 0.77 0.6 0.02 0 0 0 0 0 0 0 0 0 0 0 1.58 0 0 0 0 0.47 0.07 0 0 5.34
September 9 0 0 0.07 0.01 0.58 0 0 0 0 0 0 0.63 0.14 0.66 0.15 0 0 0.9 0 0 0 0 0 0.32 0.18 0 0 0 0 0 3.64
October 10 0.04 0 0 0.13 0.68 0 1.65 0 0 0.04 0.01 0 0 0 0.02 0 0 0 0 0 0 0 0 0.95 0.01 0 0 0 0 0 0.23 3.76
November 11 0.21 0.1 0.06 0.02 0 0.14 0.06 0 0.18 0 0 0 0 0 1.2 0.02 0 0 0.64 0.33 0 0 0.04 0 0 0.05 0.32 0 0 0.96 4.33
December 12 0.08 0 0.01 0.14 0.86 0 0.02 0.4 0 0 0 0 0.7 0.01 0 0.03 0.03 0 0 0 0.02 0 0 0 0 0 0 0 0 0 0.04 2.34
1978 Totals 1978 0.25 1.84 0.56 0.53 0.02 0.71 2.71 0.58 0.38 0.88 0.76 2.47 2.64 2.75 0.81 4.55 1.44 1.09 0.14 0.34 0.13 1.03 1.59 3.34 1.58 1.93 0.36 0.57 0.45 0.65 0.63 37.71
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0 0 0 0 0 0.04 0 0 0 0 0.11 0.02 0.01 0.05 0.84 0.16 0 0 0.01 0 0 0 0.23 0.2 0 0 0 0 0.02 0.01 1.7
Feburary 2 0 0 0 0.08 0 0 0 0 0 0 0 0.24 0.78 0.01 0 0 0 0 0 0.01 0 0.08 0.02 0 0 0 0.22 0.16 1.6
March 3 0 0.34 0.02 0 0 0.02 1.8 0.5 0 0 0.06 0.01 0.75 0 0 0 0.08 0 0 0.28 0 0 0.5 1.9 0.35 0.05 0 0 0.01 0 0 6.67
April 4 0 0.07 0 0.03 0 0.31 0 0 0 0.39 0 0 0 0 0.29 0.33 0.98 0.14 0.14 0 0 0.21 0.08 0.08 0.02 0 0 0 0.01 0.13 3.21
May 5 0 0 0.09 0.42 0 0.06 0.59 0.01 0 0 0.65 0.54 0.31 0 0 0 0 0 0 0.04 0 0.44 0.1 0 0.07 0 0 0.37 0 0 0 3.69
June 6 0.16 0 0 0 0 0.14 0.09 0 0 0 0 0 0 0 0 0 0 0.95 0 0 0 0.06 0.45 0.54 0 0 0 0 0 0 2.39
July 7 0 1.14 0 0 0 0 0 0 0.21 0.24 0 0.1 0.02 2.5 0 0 0 0 0 0 0 0 0.36 0.59 0 0.87 0 0 0 0 0 6.03
August 8 0.09 0.06 0 0 0 0 0 0 0 0.16 0.05 0 0 0 0.02 0 0 0 0 0 0 0 0 0 0.02 0 0.14 0.02 0 0.2 0 0.76
September 9 0 0 0 0 0 0 0 0 0 0 0 0.15 0 0.04 0 2.58 0 0 0 0 0.13 0 0 0 0 0 0 0 0 0.2 3.1
October 10 0 0.16 0.14 0 0.02 0 0 0 0.17 0.09 0 1.32 0.12 0.01 0 0 0 0 0 0 0 0 0.07 0 0.18 0 0 0 0 0 0 2.28
November 11 0 0 0 0 0 0.16 0 0 0 0 0 0 0.64 0.18 0.45 0.8 0.22 0 0 0 0 0.24 0.01 0 0.74 1.01 0 0 0.02 0 4.47
December 12 0 0.07 0.31 0 0 0.02 0.19 0.07 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.41 0.1 0.62 1.81
1979 Totals 1979 0.59 0.59 0.92 0.39 0.14 0.07 0.27 0.71 0.55 0.18 5.04 0.12 0.57 0.11 0.92 0.11 0.24 0.15 0.6 0.73 1.64 2.01 2.55 1.53 2.06 0.93 1.63 1.64 1.17 0.79 0.53 29.48
January 1 0.03 0 0 0 0.12 0.06 0.13 0 0 0 0.06 0.02 0.22 0 0 0 0 0.07 0.31 0 0 0 0.4 0 0 0.07 0.35 0 0 0.11 0 1.95
Feburary 2 0 0.05 0.01 0 0 0 0 0.14 0 0 0 0 0 0 0.03 0.01 0 0.02 0 0.44 0.01 0.5 0.12 0 0 0 0 0.15 1.48
March 3 0 0 0.69 0.11 0 0.01 0.01 0 0.19 0 0 0 0.01 0 0 0 0.04 0.06 0.21 0.14 0 0.79 0.7 0.06 0.07 0.03 0.07 0.03 0.22 0.19 0 3.63
April 4 0.23 0.02 0 0.25 0 0 0 0.34 0 0.12 4.79 0 0 0 0 0.04 0.08 0 0.03 0.05 0.1 0 0.4 0.48 0.13 0.41 0 0 0 0 7.47
May 5 0 0.48 0.15 0.03 0 0 0 0 0 0 0.19 0.1 0.01 0 0 0 0 0 0.01 0.05 0 0 0 0.02 0 0.26 0 0 0 0.2 0.12 1.62
June 6 0 0 0 0 0 0 0.06 0.19 0 0.06 0 0 0.01 0 0 0 0 0 0 0.01 0 0 0.29 0 0 0 0 1.05 0 0 1.67
July 7 0 0.04 0.02 0 0.02 0 0 0 0 0 0 0 0.32 0 0 0 0 0 0 0 0 0 0.04 0 0.99 0.13 1.12 0.38 0.28 0.25 0.08 3.67
August 8 0.33 0 0 0 0 0 0 0 0 0 0 0 0 0.11 0 0 0 0 0 0.04 0.96 0.15 0 0 0 0 0 0.01 0.66 0 0 2.26
September 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
October 10 0 0 0.05 0 0 0 0 0 0.01 0 0 0 0 0 0.89 0.06 0.12 0 0.04 0 0 0.46 0 0 0 0 0 0 0 0 0.18 1.81
November 11 0 0 0 0 0 0 0.07 0.04 0.35 0 0 0 0 0 0 0 0 0 0 0 0.57 0.02 0 0 0.87 0.03 0.09 0.02 0.01 0 2.07
December 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.09 0.6 0.97 0 0 0 0 0 0.04 0.15 1.85
1980 Totals 1980 0.49 0.21 1.94 0.97 0.4 0.21 0.61 0.77 0.18 0.77 0.03 0.88 0.55 0.74 1.22 4.56 1.96 0.01 0.04 0.43 1.33 0.14 2.13 0.56 0.06 0.21 1.82 1.08 0.22 2.02 0.94 27.48
January 1 0 0 0.02 0 0.06 0.1 0 0 0 0.05 0.01 0 0 0 0 0.08 0 0 0.01 0.01 0 0 0 0 0 0 0 0 0 0.28 0.01 0.63
Feburary 2 0 0 0 0 0.13 0 0 0.26 0.01 0 0 0 0 0.16 0.71 0 0 0 0 0 0.04 0 0 0 0.06 0 0 0 0.17 1.54
March 3 0.18 0 0 0.02 0.02 0 0.01 0 0 0 0 0.59 0.07 0 0 0.12 0.53 0 0 0.42 0 0 0.2 0.25 0 0 0 0.29 0 1.28 0 3.98
April 4 0 0 0.11 0 0 0 0.6 0.09 0.04 0 0.02 0 0.17 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 1.54
May 5 0 0 0 0 0 0 0 0 0 0.25 0 0.29 0 0 0 0.81 0.07 0.01 0 0 0 0.12 0.68 0 0 0 0 0 0 0.46 0.71 3.4
June 6 0 0 0 0.47 0 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0.03 0 0 0 0.88 0 0 0 0 0.79 0 0 2.19
July 7 0 0.13 1.8 0 0 0 0 0 0 0.37 0 0 0 0 0 0 0 0 0 0 1.18 0 0 0 0 0.02 0.06 0 0 0 0 3.56
August 8 0.03 0 0 0.14 0.19 0 0 0 0 0.1 0 0 0.04 0.03 0.37 1.36 0.09 0 0 0 0.11 0 0 0 0 0 0 0 0.04 0 0.22 2.72
September 9 0.25 0.08 0 0.32 0 0.09 0 0 0 0 0 0 0.27 0 0 2.08 0.01 0 0 0 0 0.02 0 0 0 0 0 0 0 0 3.12
October 10 0.03 0 0.01 0.02 0 0 0 0 0 0 0 0 0 0 0.08 0.11 1.23 0 0 0 0 0 0 0.15 0 0 1.26 0 0 0 0 2.89
November 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0.05 0.06 0 0.03 0 0 0 0 0 0.37 0.05 0 0.19 0.5 0 0 0 1.25
December 12 0 0 0 0 0 0 0 0.42 0.13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.11 0 0 0 0 0 0 0 0.66
1981 Totals 1981 1.58 0.45 0.63 1.54 2.32 0.02 0.5 0.09 0.98 2.71 0.53 0.04 0.34 1.22 1.86 1.35 1.34 2.25 4.22 2.83 2.37 3.26 2.03 0.85 0.37 1.54 2.62 1.1 1.95 1.17 1.46 45.52
January 1 0.01 0 0 0 0 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0.28 0.01 0 0 0 0 0 0 0 0.04 0 0.28 0.64
Feburary 2 0.27 0.01 0 0 0 0 0 0 0.54 0.61 0 0 0 0 0 0 0 0 0 0 0.02 0.55 0.07 0 0 0 0.11 0 2.18
March 3 0 0 0.1 0.89 0.1 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0.01 0 0 0 1.86 0 0 2.97
April 4 0 0 0.18 0.01 0 0 0 0.01 0 0 0.26 0.01 0 0.52 0 0 0 0.22 0.95 0 0 0.43 0 0 0 0 0 0.76 0.05 0 3.4
May 5 0.03 0 0 0 1.04 0 0 0 0.04 1.41 0.02 0 0.17 0.06 0 0 0.79 2.03 0.32 0 0 0 0.15 0.47 0 0.14 0 0 0 0.12 0 6.79
June 6 0.61 0.03 0 0 0.25 0 0 0.05 0 0.06 0.25 0.01 0.02 0 0.34 0.06 0 0 0.29 1.45 2.32 0 0 0 0.08 0 0 0 0 0 5.82
July 7 0 0.12 0.3 0.59 0.06 0 0 0 0.01 0.63 0 0 0 0 0.31 0.03 0 0 2.59 1.1 0 0 1.74 0.38 0.05 0.23 2.43 0.14 0 0 0 10.71
August 8 0 0.18 0.02 0 0.05 0 0 0 0 0 0 0 0 0 0.75 0 0 0 0 0 0 0 0 0 0.19 0.85 0.05 0 0 0.04 1.18 3.31
September 9 0.13 0 0 0 0 0 0.5 0 0 0 0 0 0 0.2 0.1 0.1 0 0 0 0 0 0 0 0 0 0.14 0 0 0 0 1.17
October 10 0 0 0 0.01 0.77 0 0 0 0.14 0 0 0.02 0.15 0.44 0.01 0.81 0.44 0 0 0 0.01 0.97 0 0 0.04 0 0 0 0 0 0 3.81
November 11 0.53 0.11 0.03 0.04 0.05 0 0 0.03 0.25 0 0 0 0 0 0.34 0 0 0 0.07 0 0 0 0.07 0 0 0.18 0 0 0 1.01 2.71
December 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.35 0.11 0 0 0 0.01 1.31 0 0 0 0 0.03 0.2 0 0 0 2.01
1982 Totals 1982 0.37 4.94 4.48 4.67 1.11 1.17 0.85 4.84 0.36 4.09 0.09 1.26 0.82 2.44 1.32 1.15 1.25 0.92 0.83 1.14 0.25 0.63 1.79 1.36 0.73 3.2 1.85 1.86 1.01 2.87 1.32 54.97
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0.82 0.45 0 0 0 0 0 0.04 0 0 0.16 0.02 0.01 0.01 0 0 0 0 0.03 0 0.59 0 0 0 0 0 0 0.21 1.92 0.64 4.9
Feburary 2 0 0 0.23 0 0.02 0 0 0.43 0 0 0 0.09 0 0 0 0.56 0 0.03 0 0.01 0 0 0 0 0 0 0 0 1.37
March 3 0 0 0.06 0.2 0 0.04 0 0 0.1 0 0 0.46 0 0.88 0 0 0 0.02 0 0 0 0 0 0.19 0.64 0 0 0 0 0.29 0 2.88
April 4 0 0.4 0 0 0.31 0 0.24 0.14 0 0 0 0 0 0 0.27 0.47 0 0 0.24 0 0 0 0 0 0.07 0.41 0 0 0 0 2.55
May 5 0 0 0 0 0 0.35 0.09 0 0 0 0 0 0 0.16 0 0 0 0 0 0.04 0.11 0 0 0 0 0.04 1.02 1.4 0.8 0.54 0.3 4.85
June 6 0 0 0 1.32 0 0 0.44 1.66 0.22 0 0.01 0 0 0 0.51 0.12 0 0.77 0.03 0.04 0 0.03 0 0 0 0.81 0 0 0 0 5.96
July 7 0.12 0.82 0.51 3.03 0 0 0.02 0 0 3.37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.03 0 0 0 0 7.91
August 8 0 0 0 0 0 0.33 0.04 2.2 0 0.48 0 0 0 0 0.49 0 0 0 0 0 0 0 0.14 0.05 0 1.1 0.02 0 0 0.12 0.3 5.27
September 9 0.25 1.41 0 0 0 0 0.02 0 0 0 0 0.02 0.8 1.39 0.04 0 1.25 0 0 0 0 0 0.09 0 0 0 0 0 0 0 5.27
October 10 0 0 0.5 0 0 0.45 0 0.41 0 0 0 0 0 0 0 0 0 0 0.53 0 0 0 0 0 0 0 0 0.33 0 0 0.08 2.3
November 11 0 0.02 0 0 0 0 0 0 0 0 0.08 0.53 0 0 0 0 0 0.1 0.03 1.02 0.14 0.01 0.6 0 0.02 0.77 0.44 0.13 0 0 3.89
December 12 0 1.47 2.73 0.12 0.78 0 0 0 0 0.24 0 0 0 0 0 0 0 0 0 0 0 0 0.96 1.12 0 0.06 0.34 0 0 0 0 7.82
1983 Totals 1983 3.02 3.74 2.53 0.32 1.56 0.5 0.31 0.66 0.95 1.59 0.84 1.12 2.23 0.71 0.16 0.04 0.78 1.17 3.66 3.37 3 3.14 1.57 0.3 1.13 0.73 3.19 1.09 0.66 0.73 0 44.8
January 1 0 0 0 0 0 0 0.09 0.05 0 0.02 0 0 0 0 0 0 0 0 0 0 0.21 0.21 0.02 0 0 0 0 0 0.12 0 0 0.72
Feburary 2 0.4 0.51 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0.95
March 3 0 0 0 0 0.64 0.19 0.16 0 0.04 0 0 0 0 0 0 0 0.06 0.91 0.21 0.64 0.02 0 0 0 0 0.48 0.04 0 0.04 0.11 0 3.54
April 4 1.19 0.29 0.01 0.02 0.5 0.07 0 0.61 0.24 0.11 0 0.16 0.92 0 0 0 0.21 0.03 0 0 0 0.14 0 0 0 0 0.91 0.8 0.5 0.59 7.3
May 5 1.43 0 0.01 0 0 0 0.06 0 0 0 0.04 0.17 1.15 0.5 0 0 0 0.2 0 0 1.82 0.67 0 0 0 0 0.22 0.02 0 0.03 0 6.32
June 6 0 1.81 1.04 0 0.41 0 0 0 0 0 0 0 0 0.07 0 0 0 0 0.5 0.15 0 0 0 0 0 0.25 0.05 0.04 0 0 4.32
July 7 0 0 0 0.16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.77 0 0 0 0 0 0 1.23
August 8 0 0 0 0 0 0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.01 0.03 0 0 0 0 0 0 0 0 2.24
September 9 0 0 0 0 0 0 0 0 0 0 0.07 0.43 0 0 0.13 0 0 0 0 0.25 0 0 0 0 0.36 0 0 0 0 0 1.24
October 10 0 0 0 0.13 0 0 0 0 0 0 0.28 0.32 0 0 0 0.03 0.51 0 1.49 2.08 0.54 0 0.02 0 0 0 0 0 0 0 0 5.4
November 11 0 0.92 0.74 0 0 0 0 0 0.67 0.14 0 0.04 0 0 0 0 0 0 1.46 0.24 0 0.11 1.5 0 0 0 1.94 0.03 0 0 7.79
December 12 0 0.21 0.73 0.01 0.01 0.01 0 0 0 1.32 0.45 0 0.16 0.14 0.03 0 0 0.03 0 0.01 0.41 0 0 0 0 0 0.03 0.2 0 0 0 3.75
1984 Totals 1984 1.72 1.89 2.39 1.47 0.79 0.7 0.74 5.47 1.56 3.46 0.6 1.11 1.34 0.45 1.11 0.46 0.88 2.38 1.32 2.92 2.09 1.98 2.27 0.96 2.14 2.54 2.35 0.66 2.09 0.12 1.69 51.65
January 1 0 0 0 0 0 0 0 0 0.46 0 0 0 0 0 0.08 0.01 0.04 0.09 0 0 0 0 0.14 0 0 0 0 0.01 0 0.01 0 0.84
Feburary 2 0 0.07 0 0 0.11 0 0 0 0.34 0.22 0 0.45 0 0 0 0.16 0 0.35 0 0 0 0 0 0 0.16 1.2 0.35 0.02 0 3.43
March 3 0 0 0 0.76 0 0 0.04 0.05 0.01 0.02 0 0.51 0 0 0.47 0 0.28 0.4 0.86 0 0 0 0 0.91 0.01 0.35 0.08 0.62 0 0 0 5.37
April 4 0 0.5 2.08 0 0 0 0.26 0.49 0.03 0 0 0.08 0 0.08 0.05 0.06 0 0 0 0.35 1.75 0.07 0.01 0 0 0 0 0 0.48 0 6.29
May 5 0 0 0 0.11 0.38 0.18 0.25 0 0 0 0 0 0.46 0 0 0 0 0 0.25 0.85 0.09 0.22 0 0 1.4 0 0.99 0.01 0 0 0 5.19
June 6 0 0 0 0.07 0 0.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0.07 2.11 0 0 0 0.28 0 0 0 2.74
July 7 0 0 0.04 0.47 0 0 0 0.01 0 0 0.08 0 0 0 0.12 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0 0 0 0.76
August 8 0 0 0.27 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.2 0 0 0 0.1 0 0 0 0 0 0 0 0 0 0.64
September 9 0 1.24 0 0 0.12 0.03 0 2.58 0 2.89 0.1 0 0.04 0.21 0 0 0 0 0 0 0 1.52 0.01 0 0.05 0 0.09 0 0 0 8.88
October 10 0 0 0 0 0 0.34 0.19 2.16 0 0.06 0.33 0.07 0.38 0.15 0.27 0.15 0 0.95 0.01 1.22 0.01 0 0 0.05 0.52 0 0 0 0.18 0.08 0 7.12
November 11 1.72 0 0 0 0 0 0 0.18 0.72 0.27 0.02 0 0 0.01 0.12 0 0.55 0.39 0.01 0 0 0 0 0 0 0.95 0.56 0 0 0 5.5
December 12 0 0.08 0 0 0.18 0 0 0 0 0 0.07 0 0.46 0 0 0.08 0 0 0.19 0.5 0.18 0 0 0 0 0 0 0 1.43 0.03 1.69 4.89
1985 Totals 1985 2.57 1.02 0.51 3.19 1.59 1.39 0.52 0.01 0.88 3.62 3.5 0.3 3.13 1.75 1.67 0.06 0.85 3.47 2.14 0.21 1.77 1.33 3.05 1.05 2.9 0.45 1.15 0.01 2.47 1.2 2.97 50.73
January 1 0.05 0 0 0 0 0 0 0 0.11 0.06 0 0 0 0 0 0.06 0 0 0.04 0 0 0 0 0 0 0 0 0 0.09 0.11 0.01 0.53
Feburary 2 0 0 0 0.02 0.06 0 0 0 0 0.49 0.04 0 0 0 0 0 0 0 0 0 1.16 0.25 1.52 0.07 0 0.16 0 0 3.77
March 3 0.11 0 0.1 0.66 0 0 0.32 0.01 0 0.13 0.22 0 0.43 0 0 0 0 0 0 0.12 0.03 0 0 0 0 0 0.25 0 1.93 0.82 0.05 5.18
April 4 0 0 0 0.03 1.31 0.09 0.2 0 0 0.5 0 0 0.19 0.27 0 0 0 0 0 0 0 0.04 0.95 0.02 0 0 0 0 0 0 3.6
May 5 1.29 0.07 0 0 0 0.02 0 0 0 0 0 0 1.7 0.16 0 0 0.02 0 0 0 0 0 0 0 0 0 0.03 0 0 0.01 0 3.3
June 6 0.08 0.95 0.32 2.07 0.22 1.02 0 0 0.03 0.73 1.83 0.15 0 0.15 0.12 0 0.83 0 0 0 0.05 0.19 0.15 0.36 0 0 0 0 0 0.18 9.43
July 7 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0.22 0.28 0 0 2.63 0 0 0 0 0 2.09 5.23
August 8 0.06 0 0.09 0.37 0 0.06 0 0 0 0.09 0 0 0.53 0.25 0.12 0 0 0 0.79 0 0.13 0.48 0.21 0.44 0 0 0 0 0.04 0 0 3.66
September 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.09 0.17 0 0.09 0 0 0 0.07 0.01 0.43
October 10 0 0 0 0.04 0 0 0 0 0 0 0.29 0.03 0.03 0.01 0 0 0 0.32 0 0.08 0 0 0 0 0 0 0 0 0.34 0 0.82 1.96
November 11 0.6 0 0 0 0 0.2 0 0 0.02 0.47 0 0.12 0.06 0.91 1.43 0 0 3.15 1.18 0 0.18 0 0.05 0.16 0.18 0.29 0.87 0.01 0 0.07 9.95
December 12 0.38 0 0 0 0 0 0 0 0.72 1.15 1.11 0 0.19 0 0 0 0 0 0.13 0.01 0 0 0 0 0 0 0 0 0 0 0 3.69
1986 Totals 1986 4.33 1.49 4.28 0.5 1.32 1.95 0.94 1.12 0.86 0.29 1.85 0.64 0.27 1.31 1.07 0.45 0.45 1.42 0.17 0.47 0.19 0.28 0.37 1 1.47 0.65 1.3 0.42 1.22 2.76 0.04 34.88
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0.09 0 0 0 0.1
Feburary 2 1.3 1.02 1.57 0.04 0 0.26 0 0 0 0 0 0 0 0.46 0 0 0 0 0 0 0.01 0 0.02 0 0 0 0 0 4.68
March 3 0 0 0 0 0.1 0 0.01 0 0 0.02 0.24 0.39 0 0 0 0 0 0.39 0 0 0 0 0 0 0 0.07 0 0 0 0 0 1.22
April 4 0.07 0 0.01 0 0 0.01 0.11 0 0 0 0 0 0 0.15 0.04 0.02 0 0.01 0 0.45 0.18 0 0 0 0 0 0.02 0.11 0 0.05 1.23
May 5 0.16 0 0 0 0 0 0 0.11 0.01 0.02 0.07 0 0.01 0.12 0.4 0.41 0.01 0.01 0 0 0 0 0 0.51 0.36 0 0 0.22 0 0 0 2.42
June 6 0.04 0 0 0.1 1.1 0.55 0 0.82 0.73 0 0.06 0.01 0 0.2 0.26 0 0 0 0 0 0 0.02 0 0 0 0 0.18 0 0 0.36 4.43
July 7 1.4 0.12 0 0 0 0 0 0 0 0.08 0.23 0.07 0.2 0.38 0.01 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0.07 0 0.04 2.61
August 8 0 0 0 0 0.04 1.13 0.25 0 0.03 0.13 0 0 0 0 0.36 0.02 0 0 0 0 0 0 0 0 0 0.18 0.08 0 0 0 0 2.22
September 9 0 0 0.01 0.06 0 0 0.09 0 0 0 1.22 0 0 0 0 0 0.41 1.01 0 0 0 0.25 0.2 0.02 0 0.2 1.02 0 1.15 2.35 7.99
October 10 0.7 0.3 2.67 0 0 0 0 0 0 0 0 0.17 0.06 0 0 0 0 0 0 0 0 0.01 0.15 0.47 0.63 0.18 0 0 0 0 0 5.34
November 11 0 0 0.02 0.3 0.08 0 0.36 0.08 0 0.04 0.03 0 0 0 0 0 0 0 0.17 0.02 0 0 0 0 0.48 0 0 0 0 0 1.58
December 12 0.66 0.05 0 0 0 0 0.12 0.11 0.09 0 0 0 0 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.06
1987 Totals 1987 0.74 1.02 3.03 0.39 0.44 3.36 1.24 2.13 1.14 1.19 0.04 0.2 2.15 1.88 0.35 2.01 0.6 1.08 3.35 0.91 0.13 0.48 0.13 2.92 0.96 1.12 2.4 1.92 0.84 0.23 0 38.38
January 1 0.14 0 0 0 0 0 0 0 0.88 0.03 0 0 0 0 0 0 0.31 0.06 0.46 0 0 0.03 0.07 0 0 0 0 0 0 0 0 1.98
Feburary 2 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.42 0 0 0 0 0 0 0 0 0 0.24 0.03 0.63 1.4
March 3 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0.23 0.95 0 0 0 0.33 0 0.33 0 0 0 0.01 0.15 0 0 2.16
April 4 0 0 0 0 0 0 0 0 0 0.31 0 0 1.2 0.09 0.03 0 0 0 0 0 0.07 0.01 0.03 0 0 0 0 0 0 0 1.74
May 5 0 0 1.64 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0.05 0 0.22 0 0.06 0 0 0 0 0 0 0 0 0.02 0 2
June 6 0 1.02 0 0 0 0 0 0 0.07 0.02 0.03 0.17 0 0 0 0.09 0 0 1.09 0.43 0 0.11 0 0 0 0 0 0 0.35 0.21 3.59
July 7 0.4 0 0 0.36 0.44 3.1 0.32 0 0 0 0 0.03 0.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.04
August 8 0 0 1.38 0.02 0 0 0 1.84 0.18 0 0 0 0.56 0 0.01 0.02 0 0 0 0.47 0 0 0 0 0 0.77 0.31 0 0 0 0 5.56
September 9 0 0 0 0 0 0 0.05 0.11 0 0.02 0 0 0 0.01 0 0.29 0 0.02 0 0 0 0 0 0 0 0 0 0.89 0.23 0 1.62
October 10 0 0 0 0 0 0.03 0 0 0.01 0.81 0 0 0 0 0 0.27 0 0 0.21 0.01 0 0 0.03 0.34 0 0.03 0 0 0 0 0 1.74
November 11 0.01 0 0 0 0 0.06 0.06 0.14 0 0 0 0 0 0 0.01 0.92 0.01 0 0 0 0 0 0 1.73 0.2 0.08 0.4 0.36 0.11 0 4.09
December 12 0.01 0 0.01 0 0 0.17 0.81 0.04 0 0 0.01 0 0 1.78 0.24 0 0 0.05 1.37 0 0 0 0 0.52 0.76 0 1.66 0.03 0 0 0 7.46
1988 Totals 1988 1.44 1.07 1.3 0.87 0.4 0.13 0.12 1.92 0.76 0.26 0.46 0.95 0.03 0.15 1.18 0.14 1 0.93 4.12 3.25 0.05 2.62 1.59 0.43 1.14 1.37 1.08 0 2.13 1.31 1.73 33.93
January 1 0 0 0 0 0 0 0.06 0 0 0 0 0 0 0 0 0.01 0.24 0 1.36 0 0 0 0 0 0.01 0 0 0 0 0 1.62 3.3
Feburary 2 0.89 0.02 0.2 0 0 0 0 0 0 0.26 0.06 0.04 0 0.13 0 0 0 0.11 0.56 0 0 0 0 0 0 0 0 0 0 2.27
March 3 0 0.89 1.06 0.15 0 0 0 0.11 0 0 0.35 0 0 0 0 0 0.07 0.07 0 0 0 0 0 0.38 0 0.07 0 0 1.58 0 0 4.73
April 4 0.07 0.16 0 0 0.33 0.13 0 0 0 0 0 0 0 0 0 0 0.23 0.23 0 0 0 0 0 0 0 0 0 0 0 0 1.15
May 5 0 0 0.04 0.07 0 0 0 0.55 0 0 0 0 0 0 0 0 0 0 0 0 0 0.17 0.61 0 0 0 0 0 0 0 0 1.44
June 6 0 0 0 0 0 0 0 1.26 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0.2 1.97
July 7 0 0 0 0 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0.26 0.02 1.75 0 0 0 0 0.8 0 0 0 0.05 0.09 0 3.02
August 8 0 0 0 0 0 0 0 0 0 0 0 0.18 0.03 0.02 0 0 0 0.01 0.65 0.02 0 0.86 0.5 0 0 0 0.04 0 0 0 0 2.31
September 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0.07 0.83 0 0 0 0.05 0.01 0 0 0 0 0 1.02 1.99
October 10 0.48 0 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0.11 0.46 0 0 0.18 0.05 0.13 0.32 0 0 0 0.11 0 0 0 0 1.86
November 11 0 0 0 0.65 0.07 0 0 0 0.74 0 0 0.73 0 0 1.18 0 0 0.18 0.7 1.3 0 0 0 0 0.33 0.77 0 0 0 0 6.65
December 12 0 0 0 0 0 0 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.46 0.11 0.04 0 0.53 0.93 0 0 0 0.11 3.24
1989 Totals 1989 1.03 1.29 0.78 0.61 1.84 0.97 0.57 0.25 0.36 0 0.18 0.14 0.8 0.58 0.75 0.64 0.54 1.07 1.01 4.04 0.39 0.42 1.37 0.84 1.11 0.66 0.71 2.55 1.64 1.46 0 28.6
January 1 0 0 0 0 1.27 0.01 0.41 0 0 0 0.05 0 0 0.06 0 0 0 0 0 0 0 0 0 0 0.44 0.24 0 0.08 0.02 0 0 2.58
Feburary 2 0 0.3 0.07 0.08 0.04 0.04 0 0 0 0 0 0.05 0.14 0.18 0.2 0 0 0 0 0.29 0.04 0 0 0 0 0 0 0 1.43
March 3 0 0 0.04 0.14 0.23 0.56 0 0 0 0 0 0 0.04 0 0 0 0.46 0 0.23 2.02 0 0 0 0 0 0 0 0.2 0.01 0.6 0 4.53
April 4 0 0.95 0.67 0 0 0 0.14 0 0 0 0 0 0 0.01 0.01 0 0 0.02 0 0 0 0 0 0 0 0 0 0.26 0.03 0.01 2.1
May 5 0 0 0 0.13 0 0 0 0.04 0.22 0 0 0 0 0 0 0 0 0.01 0.73 0 0.05 0.34 0 0 0.61 0.03 0 1.95 0 0 0 4.11
June 6 0.04 0 0 0.26 0.04 0 0 0 0 0 0.13 0.08 0 0 0 0 0.05 0.97 0 0 0 0 0 0 0 0.39 0.38 0 0 0 2.34
July 7 0.34 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.03 1.62 0.06 0.08 0.28 0.17 0.01 0 0 0 1.43 0.51 0 4.59
August 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.59 0 0 0.01 0.11 0.23 0 1.09 0.67 0.01 0 0.23 0.06 0 0 0 3
September 9 0.65 0 0 0 0 0 0 0.1 0.14 0 0 0.01 0.58 0.13 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.69
October 10 0 0 0 0 0.26 0.26 0 0 0 0 0 0 0 0 0 0.05 0.03 0 0 0 0 0 0 0 0.04 0 0 0 0 0.31 0 0.95
November 11 0 0 0 0 0 0.02 0.02 0.11 0 0 0 0 0 0.05 0.39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.59
December 12 0 0 0 0 0 0.08 0 0 0 0 0 0 0.04 0.15 0.07 0 0 0.05 0.01 0 0.01 0 0 0 0 0 0.1 0 0.15 0.03 0 0.69
1990 Totals 1990 1.27 0.85 4 2.39 0.23 1.03 3.15 1.21 1.01 1.02 1.36 1.43 0.63 1.03 2.6 3.32 1.52 0.58 1.19 2.42 2.54 1.78 0.48 0.45 0.85 0.72 2.3 0.98 1.78 0.97 0 45.09
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0.01 0 0.16 0 0 0 0 0 0 0 0 0 0 0 0 0 0.33 0 0.59 0.04 0 0 0 0.06 0.23 0 0 0 0 0 0 1.42
Feburary 2 0.95 0.01 0.13 0.42 0 0.07 0 0 0.07 0 0 0 0 0.51 0.42 0 0 0 0 0 0.11 0.73 0.04 0 0 0 0.07 0 3.53
March 3 0 0 0 0 0 0.09 0.14 0.19 0 0 0.17 0.01 0 0.44 0.07 0 0 0 0 0 0 0.18 0.32 0.33 0 0 0 0.39 0.12 0.21 0 2.66
April 4 0.31 0 0 0 0 0 0 0 0.01 0.83 0 0 0.59 0 0.03 0.01 0.04 0 0.04 0.46 0 0 0.02 0 0 0 0.54 0.19 0 0 3.07
May 5 0 0 1.11 0.13 0 0.02 0 0 0.17 0 0.26 1.21 0 0 1.91 2.8 0 0 0.53 0 0 0 0 0.06 0.62 0.3 0.08 0.39 0 0 0 9.59
June 6 0 0.1 0 0 0 0.84 1.27 0 0.06 0 0 0 0 0.01 0 0 0.05 0 0 0.58 0 0.09 0 0 0 0 0 0 0.01 0.01 3.02
July 7 0 0 0 0 0.14 0 0 0 0 0.09 0.93 0.03 0.04 0.03 0.03 0 0 0 0.03 1.11 0.54 0.37 0 0 0 0 0 0 0 0 0 3.34
August 8 0 0 1.3 0.49 0 0 0 0 0 0 0 0.18 0 0 0.13 0.51 0 0 0 0.23 0 0 0 0 0 0 0 0 0 0 0 2.84
September 9 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0.45 0 0 0.32 0 0 0 0 0 0 0 0 0 0.78
October 10 0 0 0.93 0 0 0.01 1.74 1.01 0.69 0.1 0 0 0 0 0.01 0 0.44 0 0 0 0.03 0 0 0 0 0 0 0 0 0 0 4.96
November 11 0 0 0 1.35 0.09 0 0 0 0.01 0 0 0 0 0 0 0 0 0.03 0 0 0.2 0 0 0 0 0.42 1.26 0 0 0 3.36
December 12 0 0.74 0.37 0 0 0 0 0 0 0 0 0 0 0.04 0 0 0.66 0.1 0 0 1.34 0.41 0.1 0 0 0 0.35 0.01 1.65 0.75 0 6.52
1991 Totals 1991 1.38 1.62 1.62 2.01 1.08 0.36 0.36 0.11 0.94 1.11 2.88 1.63 1.1 0.65 0.78 1.12 2.05 1.38 0.87 1.08 0.86 1.63 1.37 0.23 0.55 0.71 0.07 0.77 2.74 0.4 0.02 33.48
January 1 0 0 0 0 0.32 0.03 0 0 0 0.36 0.3 0 0 0 0.22 0.04 0 0 0 0.04 0 0 0 0 0.02 0.01 0 0 0.17 0.01 0 1.52
Feburary 2 0 0 0 0 0 0.05 0.01 0 0 0 0 0 0.47 0 0 0 0.01 0.44 0 0 0 0 0 0 0 0 0 0 0.98
March 3 0.32 0 0 0 0 0.05 0 0 0 0 0 0.5 0.07 0.1 0 0 1.14 0 0 0 0.84 0.16 0 0 0 0 0.02 0 0 0 0 3.2
April 4 0 0 0.05 0.36 0 0 0.26 0 0 0 0.03 0.69 0.56 0.51 0.07 0 0 0.23 0.28 0.01 0 0 0.01 0 0.03 0 0 0.18 0 0 3.27
May 5 0.27 0 0.54 0 0.69 0 0 0 0 0.01 0.08 0 0 0 0 0.22 0 0.32 0 0 0 0 0 0 0.5 0.02 0 0 1.22 0 0 3.87
June 6 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0.39 0.02 0 0 0 0 0.01 0 0 0 0 0 0 0 0.01 0 0.44
July 7 0 0.82 0.1 0 0 0 0 0 0.94 0.74 2.47 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0 0 0 0.02 0.07 0 0 5.18
August 8 0 0 0 0.13 0.05 0.03 0 0.11 0 0 0 0 0 0 0 0 0.36 0 0 0 0 0 0 0 0 0 0 0.08 0.22 0 0 0.98
September 9 0 0.01 0.74 0 0 0 0 0 0 0 0 0 0 0 0 0.82 0 0.23 0 0 0.01 1.12 0 0.05 0 0 0 0 0 0 2.98
October 10 0 0.32 0.19 1.51 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0.16 0 0 0 0 1.28 0.16 0 0.64 0 0.4 0.61 0.39 0.02 5.7
November 11 0.76 0 0 0 0 0.2 0.09 0 0 0 0 0.06 0 0.04 0.1 0.02 0.54 0 0.59 0.34 0 0 0 0 0 0.04 0.05 0 0.43 0 3.26
December 12 0.03 0.47 0 0 0 0 0 0 0 0 0 0.38 0 0 0 0 0 0 0 0.69 0 0.35 0.08 0 0 0 0 0.09 0.01 0 0 2.1
1992 Totals 1992 0.49 2.26 1.03 0 0.09 0.09 1.25 0.51 1.65 0.88 1.8 1.49 0.49 1.61 3.59 0.11 0.89 1.5 1.44 3 0.26 1.5 1.02 0.23 0.34 2.12 1.12 0.07 1.22 0.96 0.48 33.49
January 1 0 0.02 0 0 0 0 0.03 0.47 0 0 0 0.03 0.38 0.04 0.03 0 0 0 0 0 0 0.1 0.02 0 0 0 0 0 0 0 0 1.12
Feburary 2 0 0 0 0 0 0 0 0 0 0 0 0.37 0 0.79 0 0 0.45 0 0 0 0 0 0.06 0.22 0 0 0 0 0 1.89
March 3 0 0 0 0 0.04 0.07 0 0 0.07 0.1 0 0 0.11 0 0 0 0 0.94 0.34 0 0.13 0.02 0 0 0.18 0 0 0.02 0.83 0.56 0.04 3.45
April 4 0 0 0 0 0 0 0 0 0.12 0.06 0 0 0 0 0.23 0.05 0.28 0.42 0.76 0.4 0 0 0.03 0 0.04 0 0 0 0.07 0 2.46
May 5 0 0 0 0 0 0 0 0 0 0 0.27 0.19 0 0.12 0 0.02 0.02 0.09 0 0.49 0.01 0.19 0.01 0 0 0.04 0 0 0 0 0 1.45
June 6 0 0 0.32 0 0 0 0 0 0 0 0 0 0 0 0.24 0 0 0 0.08 0.05 0 0 0.5 0 0 0 0 0 0 0 1.19
July 7 0 2.09 0.16 0 0.05 0 0.03 0 0 0.04 0 0 0 0.62 0 0.04 0.12 0 0 0.66 0.06 0 0.4 0 0 0 0 0 0 0.04 0 4.31
August 8 0 0 0 0 0 0 0.24 0 0 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.76 1.12 0 0 0 0.23 3.45
September 9 0.11 0.11 0 0 0 0 0.95 0.02 1.02 0 0 0 0 0 0 0 0 0.04 0 0.34 0.06 0 0 0 0.01 0.32 0 0 0 0 2.98
October 10 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0.33 0 0 0 0.09 0.15 0 0 0 0 0 0 0 0 0.16 0.33 0.14 1.21
November 11 0.37 0.04 0.55 0 0 0 0 0.01 0.09 0.58 1.53 0.9 0 0 0 0 0.02 0.01 0 0.91 0 1.19 0 0.01 0.11 0 0 0 0 0 6.32
December 12 0.01 0 0 0 0 0.02 0 0 0.35 0 0 0 0 0.04 2.76 0 0 0 0.17 0 0 0 0 0 0 0 0 0.05 0.16 0.03 0.07 3.66
1993 Totals 1993 0.35 2.74 1.78 1.62 0.22 2.88 0.47 0.32 0.57 1.49 4.46 4.3 2.88 4.71 2.22 2.75 0.55 0.5 2.16 2.58 0.27 3.61 1.81 2.86 3.33 0.74 0.06 1.12 0.2 0.65 0.56 54.76
January 1 0 0.04 0.51 1.29 0 0 0 0 0.39 0.02 0 0.18 0 0 0 0 0 0.03 0 0.95 0.08 0 0.05 0 0 0 0 0 0 0 0 3.54
Feburary 2 0 0 0 0 0 0 0 0 0 0 0.55 0.05 0.01 0 0.5 0.16 0 0 0 0.13 0.19 0 0 0.17 0.99 0 0 0 2.75
March 3 0 0.34 0.58 0.24 0 0 0 0 0 0 0 0.04 0.01 0 0.04 0.19 0 0 0.47 0 0 0.94 0 0 0.01 0 0 0 0 0.29 0.16 3.31
April 4 0.1 0 0.08 0.02 0 0 0.05 0.11 0 0 0 1.18 0.78 0.66 0.54 0.06 0 0 0.65 0.03 0 0 0 1.36 0.34 0 0 0 0.2 0 6.16
May 5 0.08 0.11 0.08 0.02 0 0.89 0 0 0 0.46 0.17 1.04 0 0 0 0.14 0.3 0.45 0 0 0 0.09 0 0 0 0 0 0 0 0.11 0 3.94
June 6 0 0.07 0.01 0.02 0 1.47 0 0.13 0 0.26 1.51 0 0 0 0 0 0 0 0.33 0 0 0 0 1.05 0.9 0 0 1.12 0 0.25 7.12
July 7 0.16 0 0 0 0.02 0.52 0.42 0 0.16 0 0 0 0.71 0.04 1.14 0.1 0 0 0 0.37 0 0.8 0.16 0.03 0.03 0 0 0 0 0 0.4 5.06
August 8 0 0 0.05 0 0.2 0 0 0 0 0.75 2.16 1.01 0 0 0 0 0 0 0 0 0 0.01 0.51 0.09 0 0 0 0 0 0 0 4.78
September 9 0 1.56 0.24 0 0 0 0 0.01 0 0 0 0 0.76 1.8 0 0 0 0 0.71 0 0 1.77 1.09 0.04 0.73 0.45 0 0 0 0 9.16
October 10 0 0 0 0 0 0 0 0.07 0.02 0 0.07 0 0 0 0 1.33 0 0.02 0 1.1 0 0 0 0 0 0 0 0 0 0 0 2.61
November 11 0 0.07 0 0 0 0 0 0 0 0 0 0.8 0.41 1.86 0 0.77 0.24 0 0 0 0 0 0 0.02 0.33 0.29 0.06 0 0 0 4.85
December 12 0.01 0.55 0.23 0.03 0 0 0 0 0 0 0 0 0.2 0.35 0 0 0.01 0 0 0 0 0 0 0.1 0 0 0 0 0 0 0 1.48
1994 Totals 1994 0.84 0.79 0.45 1.45 1.59 0.53 0.78 2.09 0.99 1.76 2.53 0.62 1.09 1 0.74 1.1 0.05 0.81 0.42 2.2 0.59 1.07 0.76 0.4 1.14 1.6 1.38 3.34 0.18 1.71 0.7 34.7
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0.06 0 0.08 0.02 0 0.06 0 0 0 0.18 0 0 0.04 0 0 0.6 0 0 0 0 0 0 0 0.01 0.31 0.07 0.65 0 0 0 0.01 2.09
Feburary 2 0 0 0.04 0 0 0 0 0.12 0 0 0 0 0 0 0 0 0 0 0.2 0.12 0 0.79 0.13 0 0 0 0 0.11 1.51
March 3 0.08 0 0 0 0 0 0.22 0 0 0 0 0 0.15 0 0 0 0 0.02 0 0 0 0 0.01 0 0 0.75 0 0 0.04 0 0 1.27
April 4 0 0.13 0.08 0 0.34 0.19 0 0 0.46 1.58 2.1 0.5 0 0 0.74 0 0 0 0 0 0.09 0 0 0 0 0.29 0.19 2.96 0.14 0.53 10.32
May 5 0 0 0 0 0 0.2 0.5 0 0 0 0.43 0 0 0.23 0 0 0 0 0 0 0 0 0 0.09 0.13 0 0 0 0 0.14 0 1.72
June 6 0 0.63 0.13 0 0 0 0.01 0 0 0 0 0.05 0 0 0 0 0 0 0 0 0 0 0.56 0.02 0.58 0.18 0 0 0 0 2.16
July 7 0 0.01 0 0 0 0 0.02 0.84 0 0 0 0 0 0.02 0 0.01 0 0 0 0.52 0 0 0 0 0 0 0 0 0 0 0 1.42
August 8 0.7 0.02 0 0.53 0 0 0 0.06 0 0 0 0 0.66 0.2 0 0 0 0 0 0.25 0 0 0 0 0 0 0 0.27 0 1.04 0.03 3.76
September 9 0 0 0 0.06 0.18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0.28 0 0.22 0.12 0.31 0 0 0 0 1.18
October 10 0 0 0 0 0 0 0 0.98 0 0 0 0.07 0.24 0.01 0 0 0.05 0.79 0 0 0.01 0 0.06 0.06 0 0 0 0 0 0 0.58 2.85
November 11 0 0 0.05 0.84 1.07 0 0 0 0.5 0 0 0 0 0.54 0 0 0 0 0.22 1.09 0.05 0 0 0 0 0 0.54 0 0 0 4.9
December 12 0 0 0.07 0 0 0.08 0.03 0.09 0.03 0 0 0 0 0 0 0.49 0 0 0 0.22 0.43 0 0 0 0 0 0 0 0 0 0.08 1.52
1995 Totals 1995 2.31 1.75 1.35 0.54 0.13 2.38 1.95 1.04 0.08 1.37 0.43 0.23 2.33 0.67 0.15 6.24 4.5 1.73 3.25 1.52 0.04 0.2 0.86 0.44 1.13 2.55 1.3 0.25 0.58 0.35 0.03 41.68
January 1 0.08 0 0 0 0 0.35 0 0 0 0 0 0.1 2.12 0.12 0 0 0.01 0.44 0.54 0 0 0 0.03 0 0 0 0.5 0.1 0 0 0 4.39
Feburary 2 0.02 0.08 0.74 0 0 0.02 0.04 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0 0 0 0 0 0.34 0.02 0.02 1.33
March 3 0 0.04 0 0.08 0.12 0.47 1.67 0 0 0 0 0 0 0 0 0 0 0 0 0.16 0 0 0 0 0 0.65 0 0 0 0 0 3.19
April 4 0.12 0 0.12 0 0 0 0 0 0.02 0.02 0.33 0.02 0 0 0 0.46 0.08 0.1 0.05 0.73 0 0 0.6 0.01 0 0.09 0 0 0.58 0 3.33
May 5 0.7 0 0.21 0.13 0 0.01 0.02 0.71 0 0.06 0 0.1 0.19 0 0 5.59 3.95 0.24 0 0 0 0 0.15 0.38 0.18 0.01 0.29 0 0 0 0 12.92
June 6 0.6 0.09 0 0 0 0.06 0 0.17 0.06 0.28 0.05 0 0 0 0 0 0 0 0 0.05 0 0 0 0 0.07 0.91 0.49 0.13 0 0 2.96
July 7 0 0 0.15 0.12 0 0.13 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0.56 0 0.19 0.01 0.05 0.88 0.06 0 0 0 0 0 2.16
August 8 0.56 1.13 0 0.21 0 1.28 0.05 0 0 0 0 0 0 0.5 0.1 0.02 0 0 0.66 0 0 0 0 0 0 0 0 0 0 0 0.01 4.52
September 9 0 0 0 0 0 0 0.17 0.03 0 0 0 0 0 0 0 0.16 0 0 0.17 0 0.04 0 0 0 0 0 0 0 0 0.17 0.74
October 10 0 0.39 0.13 0 0 0 0 0 0 0.07 0 0 0.02 0 0 0 0 0 0.72 0.02 0 0 0.07 0 0 0.49 0 0 0 0.08 0.02 2.01
November 11 0.23 0.02 0 0 0.01 0.02 0 0 0 0.94 0.05 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.28
December 12 0 0 0 0 0 0.04 0 0.13 0 0 0 0 0 0 0.05 0 0.46 0.95 1.11 0 0 0.01 0 0 0 0 0 0 0 0.1 0 2.85
1996 Totals 1996 2.04 0.88 0.01 1.03 1.09 2.96 1.55 0.46 1.12 0.44 0.25 0.07 0.37 1.85 0.85 0.51 1.29 1.26 0.85 0.34 1.46 2.7 4.15 1.97 1.51 1.27 2.06 6.53 1.37 0.48 0.95 43.67
January 1 0.02 0.84 0 0.03 0.09 0.06 0 0 0 0 0.13 0 0 0 0 0 0.03 1.08 0 0.12 0 0.11 0.68 0.01 0 0.06 0 0 0 0.01 0 3.27
Feburary 2 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0.03 0.1 0 0 0 0 0 0 0 0 0 0 0.25 0.13 0 0 0.52
March 3 0 0 0 0 0.5 0.02 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 0.46 0.9 0 0 0 0.04 0 0.12 0.95 3.06
April 4 0 0 0 0 0 0 0.01 0 0 0 0 0.01 0 0.48 0.03 0 0 0.01 0 0 0.49 1.77 0 0 0 0 0.11 4.46 0.35 0.25 7.97
May 5 0 0.04 0.01 0.79 0.17 0.03 0.39 0.04 0 0.04 0 0.04 0.01 0.73 0 0 0 0 0 0.11 0.16 0 0 0 0.45 0 1.33 0 0 0 0 4.34
June 6 0.44 0 0 0 0.11 0.58 0 0 1.11 0.4 0.12 0 0.36 0 0.44 0 0.16 0 0 0 0 0 0 0 0 0 0 0 0 0 3.72
July 7 1.48 0 0 0 0 0 0 0.24 0 0 0 0 0 0.61 0 0 0 0 0.85 0.02 0.21 0 0 0 0 0 0.22 2.03 0.66 0.01 0 6.33
August 8 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0.02 0.06 0 0.17 0 0 0 0 1.3 0.01 0 0 0 0 0 0 0 1.57
September 9 0 0 0 0 0 0.02 0.03 0 0 0 0 0 0 0 0.25 0.27 0 0 0 0 0 0 1.23 0 0 0.94 0.12 0 0 0 2.86
October 10 0 0 0 0 0 0 0 0.16 0.01 0 0 0 0 0 0 0 0.81 0 0 0 0.54 0.82 0.12 0 0 0 0.15 0 0.06 0 0 2.67
November 11 0 0 0 0.05 0 2.25 1.11 0.02 0 0 0 0 0 0 0 0.18 0.29 0 0 0.03 0.06 0 0.01 1.05 1.06 0 0 0 0.3 0.09 6.5
December 12 0.09 0 0 0.15 0.22 0 0 0 0 0 0 0.02 0 0 0.01 0 0 0 0 0 0 0 0.35 0 0 0.02 0 0 0 0 0 0.86
1997 Totals 1997 0.29 1.71 0.83 0.53 1.76 0.15 0.04 0.62 1.2 0.37 0.17 0.11 2.27 0.11 1.46 0.92 1.38 1.04 2.6 1.71 0.89 0.19 0.27 2.49 1.44 3.07 1.29 0.33 0.58 1.41 0 31.23
January 1 0 0 0 0 0 0 0 0.05 0.3 0 0 0 0 0 0.55 0 0 0 0 0 0.07 0.12 0 0.63 0 0.06 0.96 0 0 0 0 2.74
Feburary 2 0 0 0.44 0 0 0 0.04 0 0 0 0 0 0 0 0 0.01 0 0 0 0.96 0.39 0 0 0 0 2.19 0 0.11 4.14
March 3 0.12 0 0 0 0.02 0 0 0 0.47 0 0 0 0.87 0.02 0 0 0.05 0.45 0 0 0 0 0 0 0.32 0 0.1 0.16 0 0.27 0 2.85
April 4 0 0 0 0.32 0.52 0 0 0 0 0.34 0.07 0 0 0 0 0.03 0 0.48 0 0.64 0.02 0 0 0.05 0 0 0.19 0 0 0 2.66
May 5 0 0.41 0.05 0 0.03 0 0 0.28 0 0 0.06 0.02 0 0.03 0 0 0 0.11 0 0 0 0 0 0.1 0.63 0.6 0.04 0.02 0 0.67 0 3.05
June 6 0.04 0 0.01 0 0 0.09 0 0.02 0 0 0 0 0.7 0 0 0.88 0.02 0 0 0 0 0 0 0 0.23 0 0 0.01 0 0 2
July 7 0 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.36 0 0 0 0 0 0 0 0 0 0 0 0 1.44
August 8 0 0 0 0.11 0 0 0 0.03 0.19 0 0 0.04 0 0.06 0.9 0 0.35 0 1.24 0 0 0 0 0 0 0.06 0 0 0 0.38 0 3.36
September 9 0 1.27 0 0 0 0 0 0.2 0 0 0 0 0 0 0 0 0.96 0 0 0 0 0 0.27 0.03 0 0 0 0 0 0 2.73
October 10 0 0 0 0 0 0 0 0 0.02 0 0 0.05 0.47 0 0 0 0 0 0 0 0 0 0 1.09 0.26 0.16 0 0 0 0 0 2.05
November 11 0.13 0.03 0.03 0 1.19 0.06 0 0 0 0.03 0 0 0.23 0 0.01 0 0 0 0 0.11 0 0 0 0 0 0 0 0.03 0.46 0.05 2.36
December 12 0 0 0.22 0.1 0 0 0 0.04 0.22 0 0.04 0 0 0 0 0 0 0 0 0 0.41 0.07 0 0.59 0 0 0 0 0.12 0.04 0 1.85
1998 Totals 1998 1.33 2.02 1.31 4.35 0.81 1.65 2.05 2.63 0.33 0.59 1.85 0.13 0.99 1.1 1.44 1.53 2.48 1.35 1.28 1.5 1.3 1.07 0.45 0.05 0.53 1.21 1.17 1 2.74 2.57 0.81 43.62
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0 0 0.37 0.13 0.33 0.69 0.88 0 0 0 0 0 0.29 0 0 0.04 0 0 0 0 0.08 0 0.03 0 0.04 0 0 0 0 0 2.88
Feburary 2 0 0 0 0 0.03 0 0 0 0 0.26 0.78 0 0 0 0 0.49 0.6 0.05 0.02 0 0 0 0 0 0 0.69 0.01 0 2.93
March 3 0 0.01 0.02 0 0.01 0.01 0.32 0.9 0.11 0 0.05 0 0 0 0 0.26 0.95 0 0.91 0.89 0 0 0 0 0 0 0.73 0.31 0 0 0.52 6
April 4 0 0 0.72 0 0 0 0 0 0.02 0 0 0 0.74 0 1.22 0.02 0 0 0 0 0 0.12 0 0 0.1 0 0.43 0.68 0.57 0.01 4.63
May 5 0.76 0.08 0 0 0 0.7 0.07 0 0 0 0 0.13 0 0 0 0 0 0 0 0.03 0.7 0.28 0.45 0 0.36 0.05 0 0 0 0 0.01 3.62
June 6 0 0 0.05 2.47 0.05 0 0 0.85 0 0 1.01 0 0.03 0.55 0.19 0.29 0 0.03 0 0.45 0.3 0.02 0 0 0 0 0 0.01 0.6 0 6.9
July 7 0 0 0.47 1.11 0 0 0.4 0 0 0.14 0 0 0 0 0 0 0 0 0 0 0 0.57 0 0 0 0.43 0 0 0.94 2.33 0 6.39
August 8 0.06 0 0 0.38 0.29 0 0.46 0 0 0 0.01 0 0 0 0 0.06 0 0.81 0 0 0 0 0 0 0 0 0 0 0 0 0.28 2.35
September 9 0.51 0 0 0 0 0 0 0 0 0 0 0 0.22 0.26 0.03 0.09 0.49 0 0 0 0.2 0 0 0.02 0.04 0 0 0 0 0 1.86
October 10 0 0.09 0.01 0 0.3 0.35 0 0 0 0 0 0 0 0 0 0.32 0.4 0.41 0 0 0 0 0 0 0 0 0 0 0.63 0 0 2.51
November 11 0 1.84 0.04 0 0 0 0.11 0 0.2 0.19 0 0 0 0 0 0 0 0 0.18 0 0 0 0 0 0.03 0 0 0 0 0.13 2.72
December 12 0 0 0 0.02 0 0.26 0 0 0 0 0 0 0 0 0 0 0 0.05 0.17 0.13 0.1 0 0 0 0 0 0 0 0 0.1 0 0.83
1999 Totals 1999 3.38 1.01 1.59 0.98 0.71 1.54 2.74 3.15 2.64 0.36 0.9 4.41 0.23 0.24 0.73 0.37 0.31 0.02 0.17 0.01 0.34 0.45 2.71 0.2 0.27 0.28 0.68 0.93 0.25 1.02 1.44 34.06
January 1 0.7 0.54 0 0 0 0.03 0.09 0.01 0 0 0 0.04 0.21 0 0 0 0.27 0 0 0 0.01 0.15 0.87 0 0 0 0 0.07 0 0.68 1.43 5.1
Feburary 2 0.02 0.01 0 0 0 0.81 1.79 0 0 0 0.41 0 0 0 0 0.26 0 0.02 0 0 0 0 0.12 0 0 0 0.08 0 3.52
March 3 0 0.19 0 0 0.27 0 0 0.85 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.64 0 0 0 0 0.14 0 0 0 2.4
April 4 0 0 1.17 0 0.01 0 0 0.2 0 0 0 0 0 0.23 0.52 0.06 0 0 0 0 0.18 0 0.17 0 0.27 0.13 0.6 0.18 0 0 3.72
May 5 0 0 0.01 0.72 0 0.05 0 0 0 0 0.05 0.71 0.01 0.01 0.19 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0 0.34 0.01 2.2
June 6 0.43 0 0 0 0 0 0 0.58 0 0.29 0.37 3.04 0 0 0 0 0 0 0 0 0.05 0 0.11 0.2 0 0.15 0 0.04 0 0 5.26
July 7 2.21 0.12 0 0 0 0.65 0 0 1.23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 4.22
August 8 0 0 0 0 0 0 0.86 0.58 0 0 0 0.22 0.01 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0 0 0.18 0 0 1.95
September 9 0 0 0 0 0 0 0 0 0 0 0 0.35 0 0 0 0 0 0 0.17 0.01 0 0 0 0 0 0 0 0.49 0.07 0 1.09
October 10 0 0.15 0.27 0 0 0 0 0.93 0.6 0 0 0 0 0 0 0.05 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.04
November 11 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0 0 0 0 0 0 0.72
December 12 0 0 0.14 0.26 0.43 0 0 0 0.8 0.07 0.07 0.05 0 0 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.84
2000 Totals 2000 0.02 0.37 0.82 0.98 1.07 1.29 3.36 0.63 0.86 0.03 1.72 1.37 0.71 0.45 0.4 1.37 1.93 3.01 0.57 1.46 0.05 1.54 1.17 4.52 1.85 2.45 1.63 1.29 0.36 0.07 0.02 37.37
January 1 0 0 0.52 0 0 0 0 0.16 0.02 0.01 0 0 0 0 0 0 0.21 0 0.01 0 0 0.01 0.01 0 0 0 0 0.02 0.23 0.03 0 1.23
Feburary 2 0 0 0 0 0 0 0 0 0 0 0 0 0.18 0 0 0 0.36 2.24 0 0 0 0 0 0 0.2 0.13 0 0 0 3.11
March 3 0 0 0.24 0 0 0 0 0 0 0 0.34 0 0 0 0 0 0 0.19 0.39 0.23 0 0 0 0.01 0 0.48 0 0 0 0 0 1.88
April 4 0 0 0 0 0.03 0.02 0.83 0 0 0 0.02 0 0 0 0 0.18 0 0 0.04 0 0.01 0 0.33 0.24 0 0 0.1 0.04 0 0 1.84
May 5 0 0 0 0 0 0.46 2.02 0 0.07 0 0 0.18 0 0 0 0 0 0.02 0 0 0 1.31 0 0 0 0.68 1.1 0 0 0 0 5.84
June 6 0 0 0 0.6 0 0 0 0 0 0 0.59 0.58 0 0.19 0 0.52 0.13 0 0 0.82 0.04 0 0.65 2.94 0 1.12 0 0 0 0.04 8.22
July 7 0 0.12 0.06 0 0 0 0 0 0 0 0 0 0 0 0 0 0.22 0.52 0 0 0 0 0 0 0 0 0.01 1.22 0.09 0 0.01 2.25
August 8 0 0 0 0 0 0.07 0.51 0.45 0 0 0 0 0 0 0 0 1.01 0 0.13 0.35 0 0 0.07 0.63 0 0 0.42 0 0 0 0 3.64
September 9 0 0 0 0 0 0 0 0 0 0.02 0.41 0.24 0 0.03 0 0 0 0 0 0.06 0 0.11 0.11 0.48 1.16 0 0 0 0 0 2.62
October 10 0 0 0 0.38 1.04 0 0 0 0 0 0 0 0 0.23 0.24 0.6 0 0 0 0 0 0.11 0 0 0 0 0 0 0 0 0 2.6
November 11 0 0.2 0 0 0 0.72 0 0.02 0.77 0 0 0.37 0 0 0 0 0 0 0 0 0 0 0 0.22 0.49 0 0 0 0 0 2.79
December 12 0.02 0.05 0 0 0 0.02 0 0 0 0 0.36 0 0.53 0 0.16 0.07 0 0.04 0 0 0 0 0 0 0 0.04 0 0.01 0.04 0 0.01 1.35
2001 Totals 2001 0.05 0.72 0.9 0.92 1.57 0.41 0 1.41 1.28 2.32 1.43 1.07 0.54 1.36 2.46 1.31 1.01 2.96 0.46 0.81 0.43 0.31 2.1 4.18 0.13 0.24 1.23 0.81 1.14 1.32 0.41 35.29
January 1 0 0 0 0 0 0 0 0 0 0 0.02 0.01 0.19 0.01 0 0 0 0 0.01 0 0 0 0 0 0 0.09 0 0.11 0.59 0.08 0.01 1.12
Feburary 2 0 0 0 0 0 0 0 0.01 0.55 0 0 0 0.1 0.08 0 0 0 0 0 0 0.03 0.03 0.12 1.49 0 0 0.07 0 2.48
March 3 0.01 0 0 0 0 0 0 0 0 0 0 0.02 0 0.02 1.1 0.14 0 0 0 0 0 0.07 0 0.04 0 0 0 0 0 0 0.05 1.45
April 4 0 0.27 0.48 0 0 0 0 0 0.38 1.02 0.14 0 0 0.01 0.36 0 0 0 0 0 0 0 0.08 0 0 0 0 0 0 0.27 3.01
May 5 0 0 0 0 0.04 0.01 0 0 0 0 0 0 0 0 0 0 0.43 0.52 0 0.24 0.19 0.05 0.04 0 0.05 0 0 0 0.13 0.76 0.35 2.81
June 6 0.04 0 0.42 0.41 0 0.4 0 0 0 0 0 0 0 0.73 0.01 0 0 0 0 0.21 0.21 0 0 0 0 0 1.16 0.01 0 0 3.6
July 7 0 0.05 0 0.51 0.55 0 0 0 0 0 0 0.24 0 0 0 0 0.04 1.29 0.42 0.15 0 0 0.53 0.22 0 0 0 0 0 0 0 4
August 8 0 0.26 0 0 0 0 0 0 0.2 0.03 0 0 0 0 0.08 0.01 0.08 0 0 0 0 0 0.8 0.43 0.08 0 0 0 0 0.02 0 1.99
September 9 0 0 0 0 0 0 0 1.4 0.15 0 0 0 0 0 0 0 0.01 1.04 0 0.21 0 0 0 0 0 0 0 0 0 0 2.81
October 10 0 0 0 0 0.9 0 0 0 0 1.27 1.27 0 0.22 0 0.64 0 0 0 0 0 0 0 0.49 0.71 0 0 0 0 0 0 0 5.5
November 11 0 0.14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.11 0.03 0 0 0 0.04 1.29 0 0.15 0 0.69 0.42 0.19 3.06
December 12 0 0 0 0 0.08 0 0 0 0 0 0 0.8 0.03 0.51 0.27 1.16 0.45 0 0 0 0 0.16 0 0 0 0 0 0 0 0 0 3.46
2002 Totals 2002 0.02 3.12 0.59 1 1.02 3.51 1.53 1.43 0.96 0.6 1.57 3.34 0.62 0.64 0.67 0.83 1.14 2.82 4.32 0.99 0.03 0.09 0.69 2.12 1.48 0.5 1.03 0.63 1.1 1.49 1.07 40.95
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0 0 0 0.09 0.04 0 0 0 0 0 0 0 0 0 0 0 0.11 0.06 0 0 0 0.24 0 0 0 0 0 0.28 1.37 0.97 3.16
Feburary 2 0.01 0 0 0 0 0 0 0 0.01 0.14 0 0 0 0 0 0 0 0 0.4 0.04 0 0 0 0 0.2 0.03 0 0 0.83
March 3 0 0.95 0 0 0 0 0 0.03 0.59 0 0.03 0 0 0 0.6 0.01 0 0.04 0.36 0.06 0 0 0 0.32 0.41 0.22 0 0.01 0.04 0 0 3.67
April 4 0 0.01 0 0 0 0 0.13 0.54 0 0 0 0.07 0 0.02 0 0.06 0 0 1.76 0.53 0.03 0 0 0.07 0 0 1.03 0 0 0 4.25
May 5 0.01 0.13 0 0.03 0 0.56 1.4 0.86 0.19 0 0.01 2.18 0.48 0 0 0.47 0.72 0 0 0 0 0 0 0.19 0 0 0 0.57 0 0.01 0 7.81
June 6 0 0 0 0.56 0.58 0 0 0 0.15 0.44 1.53 0.96 0 0 0 0 0 0 0 0 0 0 0 1.01 0.03 0 0 0 0 0 5.26
July 7 0 0 0.47 0 0 0 0 0 0 0.02 0 0.02 0 0 0 0.26 0 0.14 0 0 0 0.09 0.25 0 0 0.22 0 0 0 0 0 1.47
August 8 0 0 0 0 0 2.68 0 0 0 0 0 0 0.11 0.21 0 0.03 0 0.85 0.02 0.02 0 0 0.2 0 0 0 0 0 0 0 0 4.12
September 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0.05 0 0 0.41 0 1.64 0.34 0 0 0 0 0 0 0 0 0 0 2.44
October 10 0 1.82 0.05 0.24 0 0.23 0 0 0 0 0 0.11 0 0 0 0 0 0.5 0.07 0 0 0 0 0 0.84 0.03 0 0.05 0.78 0.05 0.01 4.78
November 11 0 0.21 0.07 0 0.35 0 0 0 0.02 0 0 0 0 0.36 0.07 0 0 0 0 0 0 0 0 0.06 0 0 0 0 0 0 1.14
December 12 0 0 0 0.17 0 0 0 0 0 0 0 0 0.03 0 0 0 0.01 1.18 0.01 0 0 0 0 0.47 0 0 0 0 0 0.06 0.09 2.02
2003 Totals 2003 2.93 2.09 0.14 1.02 0.79 1.79 0.08 0.07 1.69 5.03 0.66 2.39 1.78 1.03 0.49 2.28 1.57 2.73 1.65 0.66 0.05 1.12 1.01 1.41 4.23 1.82 0.55 1.17 0.49 1.94 1.4 46.06
January 1 0.19 0.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03 0 0.02 0 0 0 0.07 0 0 0 0 0 0 0.01 0 0.21 0.96
Feburary 2 0 0 0.01 0 0 0.11 0 0 0.04 0 0 0 0 0.51 0.41 0.16 0 0.03 0.18 0 0 0.15 0.2 0 0 0 0.14 0.06 2
March 3 0.01 0 0 0 0.05 0 0 0 0 0 0.41 0.07 0.69 0 0 0 0 0.05 0.99 0.19 0.01 0 0 0 0.03 0 0 0.3 0 0 0 2.8
April 4 0 0 0 0.1 0 0.59 0 0.07 0 0 0 0 0 0 0 1.2 0.12 0 0.03 0.38 0 0 0 0.83 0.4 0 0 0.39 0.18 0 4.29
May 5 0.06 0 0 0.78 0.21 0.51 0 0 0 1.02 0 0 0 0 0.04 0.08 0.06 0.01 0.01 0.09 0 0 0 0.55 0.29 0 0 0 0 0.26 0 3.97
June 6 0 0.55 0 0 0 0.29 0 0 0 2.68 0.18 2.09 0.86 0 0 0 0 0 0.44 0 0 0 0 0 3.31 0.47 0 0 0 1.48 12.35
July 7 0 0.39 0 0 0 0 0 0 0.22 0.96 0 0 0 0 0 0 0 0.74 0 0 0 0.12 0 0 0 0 0 0.08 0 0 0 2.51
August 8 0.06 0.45 0 0 0 0.15 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.37 0 0.24 0 1.19 2.54
September 9 1.98 0.27 0 0 0 0 0 0 0 0 0 0.23 0.02 0.01 0 0 0 0 0 0 0.04 0.01 0 0.03 0 1.35 0.01 0 0 0.2 4.15
October 10 0 0 0.03 0 0 0 0 0 1.13 0 0.07 0 0.08 0.25 0 0.8 0.04 0 0 0 0 0 0 0 0.2 0 0.03 0.18 0 0 0 2.81
November 11 0.63 0 0 0.06 0.43 0.14 0 0 0 0 0 0 0 0.26 0.04 0 1.35 1.85 0 0 0 0 0.58 0 0 0 0 0 0 0 5.34
December 12 0 0 0.1 0.08 0.1 0 0 0 0.3 0.37 0 0 0.13 0 0 0.01 0 0.03 0 0 0 0.77 0.23 0 0 0 0 0.16 0.06 0 0 2.34
2004 Totals 2004 1.72 0.92 1.08 4.66 1.9 1.02 0.48 0.18 0.32 0.32 1.66 0.87 1.65 1.2 0.24 0.44 1.07 1.51 1.32 0.56 0.09 0.59 0.8 2.83 3.45 3.05 2.54 0.33 0.53 4.6 0.34 42.27
January 1 0.03 0 0.12 2.2 0 0 0 0 0 0 0 0 0 0 0 0.1 1.02 0 0 0 0 0 0 0 0.45 0.02 0.03 0 0 0 0 3.97
Feburary 2 0.06 0.64 0 0 0.06 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0.03 0 0 0 0 0 0.03 0.85
March 3 0 0 0.25 1.26 0.09 0 0 0 0.01 0 0 0 0.06 0.05 0.02 0.07 0.05 0 0 0 0 0 0.06 0 0.46 1.57 0.07 0.31 0.02 0 0.01 4.36
April 4 0 0 0 0 0 0 0 0 0 0.18 0 0 0 0 0 0 0 0 0 0.06 0 0.21 0 0.75 0 0 0 0 0.03 0.71 1.94
May 5 0.69 0.05 0 0 0 0 0 0 0 0.03 0 0.05 1.53 0.62 0 0 0 0.36 1.1 0 0 0 0.02 0.17 0.76 0.95 2.09 0 0 1.18 0.15 9.75
June 6 0 0 0 0 0 0 0 0 0.31 0.02 0 0.01 0.03 0 0 0.23 0 0.11 0 0 0.09 0.01 0 0 0 0 0 0.02 0 0 0.83
July 7 0.03 0.22 0.41 0 1.51 0.19 0 0 0 0 0.1 0 0 0 0 0.02 0 0 0 0 0 0.09 0 0.15 0.48 0 0 0 0.07 2.25 0 5.52
August 8 0 0 0.07 1.18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.05 0.49 0 0 0.45 0.37 1.3 0.08 0.09 0 0.02 0 0 4.1
September 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.22 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.23
October 10 0.09 0 0 0 0 0 0 0.18 0 0 0.2 0.81 0.03 0.53 0 0 0 0.65 0.03 0 0 0 0.19 0 0 0.43 0.01 0 0 0 0.06 3.21
November 11 0.82 0.01 0.23 0.02 0 0 0 0 0 0 1.33 0 0 0 0 0.01 0 0.39 0.14 0 0 0.28 0.05 1.39 0 0 0.25 0 0.36 0.46 5.74
December 12 0 0 0 0 0.24 0.81 0.48 0 0 0.09 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.12 1.77
2005 Totals 2005 0.14 0.54 1.86 2.13 2.16 0.26 0.51 0.78 1.23 0 3.35 2.52 4.21 1.17 3.01 0.05 0 0.8 1.82 0.3 0.29 1.48 0.25 0.3 3 0.85 1.61 1.65 0.32 0.2 1.06 37.85
January 1 0.14 0.47 1.83 1.83 1.58 0 0.05 0 0 0 0.08 1.67 1.11 0 0.02 0.01 0 0 0 0 0 0 0 0 0 0 0 0.05 0.17 0 0 9.01
Feburary 2 0 0.07 0 0 0 0.18 0.35 0.14 0.12 0 0 0.05 0.76 0 0 0 0 0 0 0.01 0 0 0.03 0.02 0 0 0 0.11 1.84
March 3 0 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.05 0.1 0.12 0.1 0 0 0 0 0 0 1.47
April 4 0 0 0 0 0 0.02 0.01 0 0 0 0.27 0.4 0.13 0 0 0 0 0 0 0.07 0.28 0.3 0.12 0 0.21 0.12 0 0.14 0.1 0 2.17
May 5 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0.24 0 0 0 0 0.31 0 0.01 0.1 0 0 0 0 0.06 0 0.05 0 0 0.78
June 6 0 0 0 0 0 0.03 0 0.48 1.1 0 2.02 0 0.59 0 0 0 0 0 0 0 0 0 0 0 0.88 0 0 0 0 0 5.1
July 7 0 0 0 0.06 0 0 0 0 0 0 0.91 0.35 0.04 0.04 0.03 0 0 0.35 0 0 0 0 0 0 0 0.38 0.06 0 0 0 0 2.22
August 8 0 0 0 0.24 0.1 0 0 0 0 0 0.06 0.05 1.09 0.11 1.14 0.04 0 0.23 0 0 0 0 0 0.02 0.44 0.35 0 0 0 0 0 3.87
September 9 0 0 0 0 0 0 0 0 0 0 0 0 0.49 0.17 1.03 0 0 0.21 1.42 0 0 0 0 0.01 1.04 0 0 0.93 0 0 5.3
October 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.09 0.22 0 0.03 0 0 0 0 0 0 0 0.12 1.06 1.52
November 11 0 0 0 0 0.48 0.03 0 0 0 0 0 0 0 0.27 0.79 0 0 0 0 0 0 0 0 0 0 0 1.49 0.29 0 0 3.35
December 12 0 0 0.03 0 0 0 0 0.16 0 0 0.01 0 0 0.34 0 0 0 0.01 0 0 0 0 0 0.13 0.33 0 0 0.13 0 0.08 0 1.22
2006 Totals 2006 2.22 0.68 0.13 0.09 0.26 0.71 0.02 0.67 1.02 2.59 1.59 0.26 1.1 0.23 1.55 2.34 0.66 0.84 0.24 1.09 2.06 0.1 0.03 0.05 0.3 1.38 1.67 0.75 1.25 3.44 0.61 29.93
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0.18 0 0 0 0 0 0 0 0.43 0 0 0.24 0 0 0.08 0 0 0 0.1 0 0 0 0 0 0 0 0.58 0.02 0 0 1.63
Feburary 2 0 0 0 0 0 0 0 0.19 0 0 0 0 0 0 0.01 0.26 0 0 0 0 0 0 0 0 0 0 0 0 0.46
March 3 0 0 0 0 0.19 0 0 0.48 0.79 0 0.41 0.23 0.09 0 0 0 0 0 0 0.43 0.2 0 0 0 0 0 0.31 0 0 0 0.13 3.26
April 4 0 0.5 0 0 0.03 0.55 0 0 0 0 0 0 0 0 0.03 0 0 0.17 0 0 0 0 0.01 0 0.01 0 0 0 0.48 0.32 2.1
May 5 0.56 0 0.13 0 0 0 0 0 0.23 1.18 0.16 0 0 0.08 0.08 0.36 0 0 0 0 0 0 0 0.05 0 0 0 0 0 0 0.05 2.88
June 6 1.23 0 0 0 0 0 0 0 0 0.61 0.32 0 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0.01 0 0 0.1 0 2.37
July 7 0 0 0 0 0 0 0 0 0 0 0.08 0.01 0.74 0 0 0 0 0 0.12 0 1.35 0 0 0 0 0 0.1 0 0.33 0 0 2.73
August 8 0 0 0 0 0 0 0 0 0 0.14 0 0 0 0.01 0 0 0 0.67 0.12 0 0 0 0 0 0.06 1.03 0.07 0.17 0 0 0 2.27
September 9 0.05 0 0 0.09 0.03 0 0 0 0 0 0.39 0.02 0 0 0 0 0.66 0 0 0 0 0 0.02 0 0 0 0 0 0 0.02 1.28
October 10 0 0 0 0 0 0 0 0 0 0 0.09 0 0 0 0 1.64 0 0 0 0 0.16 0 0 0 0.23 0.34 1.19 0 0 0.01 0 3.66
November 11 0 0 0 0 0.01 0.16 0.01 0 0 0.23 0 0 0.03 0.14 1.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0.32 2.92 5.25
December 12 0.38 0 0 0 0 0 0.01 0 0 0 0.14 0 0 0 0 0 0 0 0 0.56 0.35 0 0 0 0 0 0 0 0 0.17 0.43 2.04
2007 Totals 2007 1.41 1.4 1.53 2.09 0.63 0.66 0.68 0.21 0.56 1.01 0.44 2.37 1.32 2.22 1.14 0.04 0.5 0.51 2.13 0.42 0.42 0.62 0.59 1.55 0.53 1.05 1.52 0.64 0.49 0.93 0.96 30.57
January 1 0 0 0 0.25 0 0 0.06 0 0.01 0 0 1.43 0.29 0.8 0.02 0 0 0 0 0.1 0.11 0 0 0 0 0 0 0.01 0 0 0.03 3.11
Feburary 2 0.01 0 0 0 0.03 0 0 0 0 0 0 0.5 0.44 0 0 0.01 0.04 0 0 0 0 0 0 0.82 0.12 0 0 0.01 1.98
March 3 0 0 0 0 0 0 0 0 0.06 0 0 0 0 0.84 0.01 0 0 0 0 0.05 0 0.18 0.21 0 0 0 0.03 0.03 0 0.84 0.55 2.8
April 4 0 0 1.02 0 0 0 0 0 0 0.65 0.1 0 0.35 0.58 0 0 0 0 0 0 0 0 0 0.1 0.19 0.19 0 0 0 0 3.18
May 5 0.58 0.17 0.15 1.42 0 0 0 0 0 0.07 0.03 0 0 0 0.43 0 0 0 0 0 0 0 0 0 0 0.21 0.72 0.01 0 0.09 0.38 4.26
June 6 0.82 0.11 0 0.01 0.06 0 0 0.01 0 0 0 0 0 0 0 0 0 0.21 0 0 0 0 0.34 0 0 0 0.68 0.52 0.12 0 2.88
July 7 0 0 0 0.41 0.07 0 0 0 0 0.1 0 0 0 0 0 0 0.1 0 2.12 0 0 0 0 0 0 0 0.08 0 0.23 0 0 3.11
August 8 0 0 0.34 0 0 0 0 0 0 0 0 0 0.23 0 0 0 0 0.02 0.01 0.18 0.02 0 0 0.63 0 0 0 0 0.14 0 0 1.57
September 9 0 0 0 0 0.47 0.51 0.62 0.05 0 0.04 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 1.71
October 10 0 0.86 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0.36 0.28 0 0 0 0.17 0.04 0 0.05 0.19 0 0 0 0 0 1.97
November 11 0 0 0 0 0 0 0 0 0 0 0.02 0.44 0.01 0 0 0 0 0 0 0 0.29 0 0 0 0.17 0.32 0 0 0 0 1.25
December 12 0 0.26 0 0 0 0.15 0 0.15 0.49 0.15 0.29 0 0 0 0.67 0.03 0 0 0 0.09 0 0.27 0 0 0 0.13 0.01 0.06 0 0 0 2.75
2008 Totals 2008 0.36 0.92 2.68 3.99 2.36 0.48 1.71 2.78 0.91 2.49 0.8 1.76 0.66 5.7 0.98 0.5 1.48 3.44 0.63 0.64 1.49 1.44 1.86 0.99 2.77 3.47 4.19 0.42 0.33 3.99 1.74 57.96
January 1 0 0 0 0 0 0 0 1.56 0 0.11 0 0 0 0 0 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0.3 1.98
Feburary 2 0.32 0 0.14 0 2.36 0.06 0 0.01 0 0 0.04 0 0 0 0 0.46 0.63 0 0 0 0.34 0.02 0 0.1 0.05 0.03 0 0.04 0 4.6
March 3 0 0 0.74 0.73 0 0 0 0 0 0 0 0 0.04 0 0.21 0 0.85 2.46 0.31 0 0 0 0.04 0 0 1.24 0.22 0 0 0.33 1.22 8.39
April 4 0 0 0.82 0 0 0 0 0.12 0 1.45 0 0 0.03 0 0 0 0 0.64 0.03 0 0 0.06 0 0.14 0.35 0 0.07 0.05 0 0 3.76
May 5 0 0.23 0 0 0 0 1.24 0.72 0.21 0.93 0.28 0 0.41 0.04 0.22 0 0 0 0 0 0 0.16 0.25 0.03 1.61 2.19 0.62 0 0 1.48 0.22 10.84
June 6 0 0 0.24 0.2 0 0.2 0.01 0 0.06 0 0 0 0.18 0 0 0 0 0 0 0.58 0 0.01 0 0.28 0 0.01 0.12 0 0 0 1.89
July 7 0 0.69 0.3 0 0 0 0 0.33 0.28 0 0.02 0.01 0 0 0 0 0 0 0.01 0 0.42 1.19 0 0.14 0.76 0 1.34 0.19 0 1.82 0 7.5
August 8 0 0 0.33 0 0 0.18 0.16 0 0 0 0 0 0 0 0 0 0 0 0 0.06 0.72 0 0 0 0 0 0 0.14 0 0 0 1.59
September 9 0 0 0.04 3.06 0 0 0.08 0 0 0 0.01 1.71 0 4.58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.29 0 9.77
October 10 0 0 0 0 0 0 0.22 0 0 0 0 0 0 0 0.37 0 0 0 0 0 0 0 0.54 0.1 0 0 0 0 0 0 0 1.23
November 11 0 0 0 0 0 0.03 0 0 0 0 0.45 0.04 0 0.81 0.1 0 0 0 0 0 0 0 0.03 0 0 0 0 0 0.04 0.36 1.86
December 12 0.04 0 0.07 0 0 0.01 0 0.04 0.36 0 0 0 0 0.27 0.08 0.04 0 0.34 0.28 0 0 0 1 0.2 0 0 1.82 0 0 0 0 4.55
2009 Totals 2009 1.3 1.43 0.13 1.78 1.67 0.59 0.15 4.11 1.96 2.67 1.36 1.54 2 0.78 3.55 4.19 1.48 0.65 0.77 1.7 0.46 2 1.21 1.88 2.46 1.11 1.84 1.92 2.28 1.85 0.1 50.92
January 1 0 0 0 0 0 0.01 0 0 0 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.07 0.17 0.42 0.08 0 0 0 0.77
Feburary 2 0 0 0 0 0 0 0 0 0.1 0.44 1.22 0 0.01 0 0 0 0 0 0 0 0.03 0 0 0 0 0.53 0 0 2.33
March 3 0 0 0 0 0 0 0 0 0.07 0.49 0 0 0 0 0 0 0 0.29 0 0 0.04 0 0 0.54 0 0 0 1.14 0.37 0 0.1 3.04
April 4 0 0.24 0 0 0.09 0.04 0 0 1.11 0.33 0 0.13 0.5 0 0 0 0 0.23 0.45 0.01 0 0 0 0 0 0 0.45 0.01 0.42 0.05 4.06
May 5 0.16 0.01 0 0 0.02 0.1 0.14 0.67 0 0 0 0 0.13 0 0.47 0.03 0 0 0 0 0 0 0.03 0.03 2.01 0.07 0.4 0.24 0 0.21 0 4.72
June 6 0 0.92 0.13 0 0 0 0.01 0.21 0.02 1.14 0.14 0 0 0 1.86 1.59 0 0 0.21 0.07 0 0 0 0 0 0 0.02 0.1 0 0 6.42
July 7 0 0 0 1.78 0.08 0 0 0 0 0 0 0.9 0 0 0.36 0.74 0 0 0 0 0 0 0 0 0 0 0 0.25 0.08 0.01 0 4.2
August 8 0.09 0 0 0 0 0 0 0 0 0.25 0 0 0 0 0 0.11 1.18 0 0.06 0.67 0.02 0 0 0 0 0 0 0.1 0 0 0 2.48
September 9 0 0 0 0 1.48 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 0.95 0.37 0.03 0 0.1 0 0.22 0 0 0 0 3.16
October 10 1.05 0 0 0 0 0.42 0 2.66 0.64 0 0 0.05 0.8 0.78 0.16 0 0 0 0 0 0 1.91 0.08 0 0.29 0.12 0.51 0 1.41 1.5 0 12.38
November 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7 1.72 0.3 0.09 0.03 0 0 0 0 0.26 0.01 0 0 0 0 0 3.11
December 12 0 0.26 0 0 0 0.01 0 0.57 0.02 0 0 0.46 0.56 0 0 0 0 0.04 0.02 0 0 0.06 1.1 0.95 0.08 0 0.04 0 0 0.08 0 4.25
2010 Totals 2010 0.11 1.15 0.4 0.53 1.33 0.2 0.21 1.75 0.82 0.94 1.23 1.93 0.74 2.41 0.96 1.01 0.71 0.74 0.97 3.18 2.88 1.32 0.56 6.15 2.1 0.74 1.43 0.26 0.57 1.2 0.54 39.07
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0.03 0 0 0 0 0.12 0.07 0 0 0 0 0 0 0 0 0 0 0 0 0.11 0.29 0 0.43 0.09 0 0.01 0.05 0 0 0 0 1.2
Feburary 2 0 0 0 0.12 0.67 0 0 0.12 0.04 0 0 0 0 0.19 0.01 0 0 0 0.01 0 0.86 0.07 0 0 0 0 0 0 2.09
March 3 0 0 0 0 0 0 0 0 0.13 0 0.4 0.23 0.21 0.03 0 0 0 0 0 0.03 0.28 0.03 0 0 0.74 0 0.01 0.26 0 0 0 2.35
April 4 0 0.1 0.32 0.25 0.27 0 0 0 0 0 0 0 0 0 0 0.02 0 0 0 0 0 0.37 0.13 0.78 0.33 0.03 0.12 0 0 0.29 3.01
May 5 0.01 0.13 0.02 0 0 0 0 0 0 0.27 0.01 1.29 0.09 0.3 0.5 0.99 0.02 0 0 0.35 0.27 0 0 0 0 0.38 0 0 0 0 0.01 4.64
June 6 0 0.58 0.05 0 0 0 0 0.68 0.03 0 0 0.26 0.34 0.25 0.38 0 0.41 0 0.07 0 0 0.01 0 0.03 0 0 0.95 0 0 0 4.04
July 7 0 0 0 0.13 0 0.08 0.14 0.95 0.36 0 0.01 0.02 0.08 0 0 0 0.14 0.25 0.02 1.97 0.74 0 0 0.97 0 0 0.3 0 0.01 0.52 0 6.69
August 8 0 0 0 0 0.39 0 0 0 0 0.04 0 0 0 1.64 0 0 0 0 0 0.72 0.44 0 0 0 0 0 0 0 0 0.39 0 3.62
September 9 0.07 0.33 0.01 0 0 0 0 0 0.26 0.63 0.54 0 0 0 0.06 0 0 0.46 0.86 0 0 0.07 0 0.16 0.2 0.08 0 0 0 0 3.73
October 10 0 0.01 0 0 0 0 0 0 0 0 0.01 0 0.01 0 0 0 0 0 0 0 0 0 0 0.79 0 0.24 0 0 0 0 0 1.06
November 11 0 0 0 0.03 0 0 0 0 0 0 0 0 0.01 0 0 0 0.14 0.03 0 0 0 0.77 0 3.08 0.78 0 0 0 0.5 0 5.34
December 12 0 0 0 0 0 0 0 0 0 0 0.26 0.13 0 0 0.01 0 0 0 0.01 0 0 0 0 0.25 0.05 0 0 0 0.06 0 0.53 1.3
2011 Totals 2011 1.18 0.06 2.88 2.28 1.18 0.02 1.84 0.85 0.89 1.66 0.34 0.45 0.79 4.44 1.3 0.03 1.72 2 3.52 0.76 0.61 3.18 1.59 1.09 5.53 3.53 2.46 0.42 0.01 0.22 0.34 47.17
January 1 0 0 0 0 0 0 0.03 0 0 0.1 0.13 0 0 0 0 0 0.01 0.08 0.21 0.37 0 0 0.05 0.01 0 0 0 0 0 0 0.34 1.33
Feburary 2 0.9 0 0 0 0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0.43 0 0.08 0.8 0.4 0 0.39 0.16 3.37
March 3 0 0 0 1.36 0.37 0 0 0.47 0 0 0 0 0.27 1.21 0 0 0 0.03 0.31 0 0 0 0 0.02 0.27 0.39 0 0 0 0.04 0 4.74
April 4 0 0 0 0.67 0 0 0 0.01 0.69 0.18 0.17 0 0 0 0.81 0.01 0 0.01 1.66 0 0.09 1.29 0.64 0.26 0.66 0.05 0.65 0.03 0 0 7.88
May 5 0.28 0.01 0 0 0.05 0 0.05 0 0 0.26 0 0 0.03 0.53 0.35 0 0 0 0.04 0.01 0.03 0.5 0.25 0 1.4 0.31 0.04 0.02 0 0 0 4.16
June 6 0 0 0 0 0 0 0 0 0 1.06 0.04 0.01 0 0.54 0.14 0 1.12 0.34 0.33 0 0.05 0 0 0 2.8 1.65 1.02 0 0 0 9.1
July 7 0 0 1.59 0.06 0 0 0.56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.53 0 0 0 0 0 0 0.17 0 2.91
August 8 0 0 0 0 0.56 0.02 0 0 0 0.04 0 0.1 0.09 0 0 0 0 0 0.11 0.07 0 0.05 0 0 0 0 0 0 0 0 0 1.04
September 9 0 0 0.16 0 0 0 0 0 0.18 0.02 0 0 0 1.78 0 0.02 0.02 0.93 0 0 0 0.03 0.04 0 0 0 0 0 0 0 3.18
October 10 0 0 0 0 0 0 0 0 0 0 0 0.34 0.01 0 0 0 0.57 0.61 0.05 0 0 0 0 0 0 0.08 0 0 0 0 0 1.66
November 11 0 0.05 0.96 0 0 0 1.2 0.37 0.02 0 0 0 0.03 0 0 0 0 0 0 0.06 0 1.31 0 0 0 0.45 0.02 0.21 0 0 4.68
December 12 0 0 0.17 0.19 0 0 0 0 0 0 0 0 0.36 0.38 0 0 0 0 0.8 0.25 0.01 0 0 0 0 0.6 0.34 0 0.01 0.01 0 3.12
2012 Totals 2012 1.14 0.35 1.77 1.47 1.51 0.03 1.55 1.18 0.31 0.05 2.5 0.18 1.46 2.46 2.17 1.74 2.82 0.02 0.09 0.54 0 0.5 0.41 0 2.26 1.36 0.14 1.61 0.83 0.05 1.8 32.3
January 1 0 0 0 0 0 0 0 0 0 0 0.04 0.15 0 0 0 0 0.85 0 0 0 0 0 0 0 0.77 0.34 0.12 0.07 0 0 0 2.34
Feburary 2 0 0 1.05 0.23 0.04 0 0.09 0.04 0 0.04 0.01 0 0.13 0 0.16 0.14 0 0 0 0.03 0 0 0.03 0 0 0 0 0 0.02 2.01
March 3 0 0.2 0 0 0 0 0.01 0.2 0 0 0.19 0 0 0 0.74 0.22 1.34 0.01 0 0 0 0.19 0.13 0 0 0 0 0 0.1 0 0 3.33
April 4 0 0 0.72 0.31 0.72 0 0 0 0 0 0 0 1.12 1.3 0.92 0 0 0 0 0.1 0 0.14 0 0 0 0 0 1.4 0.52 0.05 7.3
May 5 0.57 0 0 0.1 0 0.01 0.82 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0 0 0 0 0 0 0 0.1 1.7
June 6 0 0 0 0.04 0 0 0 0 0 0 1.06 0 0 0 0 0.87 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.97
July 7 0 0 0 0 0 0 0.01 0.24 0.03 0 0 0 0 0.25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.19 0 0 0.72
August 8 0 0.01 0 0.48 0 0 0 0.46 0.01 0 0 0.03 0.09 0 0 0.51 0 0 0 0 0 0 0 0 0.08 0.83 0.02 0 0 0 1.48 4
September 9 0.57 0.11 0 0.01 0.13 0 0.57 0 0 0 0 0 0 0.1 0 0 0.29 0.01 0 0 0 0 0 0 0.97 0.19 0 0.08 0 0 3.03
October 10 0 0 0 0 0.54 0 0 0 0.01 0.01 0 0 0.12 0.77 0 0 0.27 0 0.01 0 0 0.08 0.25 0 0.44 0 0 0 0 0 0 2.5
November 11 0 0 0 0 0.08 0.02 0 0 0 0 1.2 0 0 0 0 0 0 0 0.01 0 0 0.09 0 0 0 0 0 0 0 0 1.4
December 12 0 0.03 0 0.3 0 0 0.05 0.24 0.26 0 0 0 0 0.04 0.35 0 0.07 0 0.07 0.31 0 0 0 0 0 0 0 0.06 0 0 0.22 2
2013 Totals 2013 2.15 1.65 2.24 0.02 1 0.31 0.25 0.88 1.2 4.06 0.17 0.84 0.37 0.69 2.07 0.86 1.84 3.21 0.17 1.62 2.22 0.25 2.36 1.26 0.3 2.35 1.18 0.11 1.97 2.42 2.66 42.68
January 1 0 0 0 0 0 0 0 0 0 0.62 0 0.65 0 0 0 0 0 0 0 0 0 0.02 0 0 0 0 0.24 0 1.44 0.15 0 3.12
Feburary 2 0 0.14 0.12 0 0 0 0.23 0 0.09 0.46 0 0 0 0 0 0 0 0.16 0 0 0.94 0.01 0 0 0.19 0.84 0.06 0.03 3.27
March 3 0.08 0 0 0.02 0.25 0 0 0 0.44 1.35 0.01 0 0.01 0 0 0.09 1.19 0.02 0 0 0 0 0.06 1.25 0.03 0 0 0 0 0.15 0 4.95
April 4 0 0 0 0 0 0 0.02 0 0 1.02 0.1 0 0 0 0.45 0.45 0 2.48 0 0 0 0 0.72 0.01 0 0 0.41 0.01 0 0 5.67
May 5 0 0.37 1.99 0 0.15 0 0 0 0.18 0 0 0 0 0 0 0 0.27 0 0 1.22 0.01 0 0.02 0 0.08 0.02 0.47 0.05 0 0.56 1.74 7.13
June 6 0.26 0 0 0 0.05 0 0 0 0.49 0.06 0 0 0 0 1.13 0.24 0.28 0 0 0 0 0.02 1.54 0 0 1.44 0 0.01 0.4 0.01 5.93
July 7 0 0.54 0 0 0 0.07 0 0 0 0.55 0 0 0 0.28 0 0 0.05 0.28 0 0 0 0 0 0 0 0.05 0 0 0 1.53 0 3.35
August 8 0 0.42 0 0 0 0 0 0.42 0 0 0 0.17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.18 1.19
September 9 1.81 0 0 0 0 0 0 0.41 0 0 0 0 0 0 0.01 0 0.03 0.17 0 0.3 0 0 0 0 0 0 0 0.01 0 0 2.74
October 10 0 0.18 0.13 0 0.23 0.01 0 0 0 0 0 0.02 0 0 0.48 0 0.02 0.1 0.17 0 0 0.1 0.02 0 0 0 0 0 0.13 0.02 0.74 2.35
November 11 0 0 0 0 0.21 0.23 0 0 0 0 0.06 0 0 0 0 0.08 0 0 0 0.07 0.37 0 0 0 0 0 0 0 0 0 1.02
December 12 0 0 0 0 0.11 0 0 0.05 0 0 0 0 0.36 0.41 0 0 0 0 0 0.03 0.9 0.1 0 0 0 0 0 0 0 0 0 1.96
2014 Totals 2014 3.27 4.38 2.5 1.85 2.34 1.16 3.25 0.4 2.26 3.24 0.87 0.73 1.59 2 0.88 1.14 0.36 0.08 0 0.25 1.08 0.78 0.91 1.5 1.5 0.93 2.03 1.84 0 0.17 0.14 43.43
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0.11 0.09 0 0 0.64 0 0 0 0.07 0.55 0.02 0 0 0.01 0 0.03 0 0.06 0 0 0.09 0 0 0 0 0 0 0 0 0 0 1.67
Feburary 2 0.53 0 0 0.37 0.11 0 0 0.04 0.02 0 0 0 0 0.09 0 0 0.09 0 0 0.23 0 0 0 0 0 0 0 0 1.48
March 3 0 0.32 0 0 0 0 0 0 0 0 0.68 0.34 0 0 0 0 0 0.01 0 0 0 0 0 0 0 0.02 0.17 0.01 0 0 0 1.55
April 4 0.07 2.53 2.23 0 0 0 0.66 0 0 0 0 0 0.49 0.07 0 0 0 0 0 0 0.09 0 0 0.5 0 0 0.59 1.15 0 0 8.38
May 5 0 0 0 0 0 0 0 0.02 0 0.32 0.17 0.17 0.15 0.53 0.35 0 0 0 0 0 0.13 0 0 0 1.48 0.52 0 0 0 0 0.14 3.98
June 6 0 0 0 0.87 0 0 0.66 0 0.9 0.43 0 0.15 0 0 0 0 0 0 0 0 0.73 0 0.06 0.51 0 0 0.95 0 0 0 5.26
July 7 0.02 0 0 0 0 0 0 0.33 0 0 0 0 0.11 1.11 0 0 0 0 0 0 0 0 0 0 0.02 0 0 0 0 0 0 1.59
August 8 0 0 0 0 0.23 1.14 1.79 0.01 0.01 0 0 0 0 0 0.09 0.98 0.19 0 0 0.02 0 0 0 0 0 0.07 0.18 0.19 0 0.16 0 5.06
September 9 2.15 0.21 0 0 0.01 0.02 0 0 0.56 1.13 0 0.01 0 0 0.03 0 0.08 0 0 0 0 0 0 0 0 0 0 0 0 0 4.2
October 10 0.31 1.23 0.27 0 0 0 0.14 0 0.7 0.81 0 0.06 0.84 0.19 0.04 0 0 0 0 0 0 0 0 0 0 0 0 0.49 0 0 0 5.08
November 11 0 0 0 0.58 0 0 0 0 0 0 0 0 0 0 0.04 0.13 0 0 0 0 0.04 0.1 0.85 0.47 0 0.24 0 0 0 0.01 2.46
December 12 0.08 0 0 0.03 1.35 0 0 0 0 0 0 0 0 0 0.33 0 0 0.01 0 0 0 0.68 0 0.02 0 0.08 0.14 0 0 0 0 2.72
2015 Totals 2015 1.58 0.69 1.03 0.19 6.52 0.17 1.89 4.46 3.06 1.89 1.31 0.12 1.92 3.02 0.6 2.27 2.16 1.4 3.01 0.97 1.26 0.91 1.16 0.83 2.58 6.46 3.71 3.95 1.24 0.66 0.22 61.24
January 1 0.02 0.03 0.61 0.01 0 0.02 0.01 0 0 0 0.29 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0.19 0 0 0 0 0 0 1.21
Feburary 2 0.66 0 0 0.06 0 0 0 0 0 0 0 0 0 0.01 0.14 0.25 0.02 0.01 0 0.14 0.09 0 0 0 0 0.05 0 0.31 1.74
March 3 0.04 0 0.12 0.01 0 0 0 0 0 0.2 0 0.02 1.1 0.15 0 0 0 0.03 0 0 0 0 0.13 0.59 0.52 0.07 0 0 0.02 0 0 3
April 4 0 0.61 0.3 0 0 0.01 1.76 0.48 1.14 0 0 0 0.06 0 0 0 0 0 0.77 0 0 0 0 0 0.29 0 0 0 0 0 5.42
May 5 0 0 0 0.01 0 0 0 0.3 0.32 0.55 0.55 0 0 0.05 0.35 0.09 0.15 0 0 0.24 0 0 0 0.24 0 0.15 0 0 0.08 0.54 0 3.62
June 6 0 0 0 0.1 1.9 0 0.06 1.32 0 0 0 0.07 0.02 2.43 0.11 0.75 0.08 0.87 1.33 0 0.38 0 0 0 1.57 1.11 0 1.02 0.02 0 13.14
July 7 0.86 0.04 0 0 0 0.14 0.06 1.01 0 0.77 0 0 0 0 0 0 0 0 0.45 0.56 0 0 0 0 0 0.21 0.03 0 0 0 0 4.13
August 8 0 0 0 0 3.25 0 0 0 1.49 0.05 0 0 0 0 0 0 0.06 0.45 0.46 0 0 0.91 0 0 0 0 0 0 0 0 0 6.67
September 9 0 0 0 0 0 0 0 1.35 0.11 0.32 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.03 0 3.11
October 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01 0 0.01 0 0 0 0.72 0.02 0 0 0.22 0.98
November 11 0 0 0 0 1.37 0 0 0 0 0 0.17 0 0 0 0 1.04 1.85 0.04 0 0.02 0.52 0 0 0 0.01 0 1.24 0.01 0.09 0.12 6.48
December 12 0 0.01 0 0 0 0 0 0 0 0 0 0 0.74 0.38 0 0.14 0 0 0 0.01 0.26 0 1.02 0 0 4.87 1.72 2.59 0 0 0 11.74
2016 Totals 2016 0.44 2.57 2.83 0.62 0.17 1.08 0.64 0.65 2.24 3.89 2.59 0.91 0.95 0.67 2.62 1.75 0.58 0.31 3.35 1.97 0 0.16 0.37 0.63 1.92 2.27 1.49 0.3 0.73 2.13 0.61 41.44
January 1 0 0 0 0 0 0 0.06 0.01 0.45 0 0 0 0 0 0.09 0 0.01 0 0.17 0.01 0 0 0 0 0 0 0 0 0 0 0 0.8
Feburary 2 0 0.15 0 0 0 0 0 0 0.01 0.06 0 0.03 0 0.16 0 0.06 0 0 0 0.02 0 0 0 0.31 0 0 0 0 0 0.8
March 3 0 0 0.05 0 0 0.01 0.04 0.07 0.05 0.19 0 0.05 0.12 0.14 0 0 0 0.1 0 0.12 0 0 0 0.16 0 0 0.23 0 0 0.41 0.55 2.29
April 4 0.04 0 0 0 0 0.36 0 0 0 0.18 0.99 0 0 0 0 0 0 0 0 0.22 0 0 0 0 0 1.07 0.14 0 0.37 1.12 4.49
May 5 0 0 0 0 0 0 0.05 0 0.29 0.14 1.59 0.04 0.12 0 0 0.37 0.51 0 0 0.01 0 0 0 0 0.01 0.53 1.01 0 0 0 0 4.67
June 6 0.09 0 0 0.24 0 0 0 0 0 0 0 0 0.12 0 0.01 0 0 0 0 0.03 0 0 0 0 0.42 0 0 0 0 0.38 1.29
July 7 0 0.15 1.11 0.11 0 0.52 0.49 0.18 0 1.91 0 0 0.57 0.01 0 0 0 0 0.7 0.97 0 0.07 0 0.16 1.21 0.15 0 0 0 0 0.06 8.37
August 8 0.31 0.16 0.96 0 0.17 0 0 0 0 0 0 0.73 0 0.36 2.52 0 0 0 0 0 0 0 0.03 0 0 0 0 0 0.35 0.18 0 5.77
September 9 0 0 0 0 0 0.19 0 0.32 1.44 1.41 0 0 0 0 0 1.32 0 0 0 0 0 0 0 0 0.14 0.08 0 0 0.01 0.04 4.95
October 10 0 0 0 0 0 0 0 0 0 0 0 0.06 0 0 0 0 0 0 2.48 0.59 0 0 0 0 0 0.02 0 0 0 0 0 3.15
November 11 0 2.11 0.71 0 0 0 0 0.07 0 0 0 0 0 0 0 0 0 0.21 0 0 0 0.09 0.15 0 0 0 0.11 0.28 0 0 3.73
December 12 0 0 0 0.27 0 0 0 0 0 0 0.01 0 0.02 0 0 0 0.06 0 0 0 0 0 0.19 0 0.14 0.42 0 0.02 0 0 0 1.13
2017 Totals 2017 0.57 0.23 2.34 1.36 3.08 0.29 0.58 0.02 1.87 0.9 0.12 0.02 0.4 1.52 1.26 2.28 0.38 1.5 0.89 1.32 0.5 1.07 1.02 0.26 0.91 1.51 1.53 1.75 3.65 3.5 0.02 36.65
January 1 0 0.22 0.04 0 0.04 0 0 0 0 0.01 0 0 0.16 0.64 0.21 0.11 0 0 0.37 0 0 0 0 0 0 0 0 0 0 0 0 1.8
Feburary 2 0 0 0 0 0 0.01 0.01 0.02 0 0 0 0 0 0 0 0 0 0 0 0 0.43 0 0 0 0 0 0.02 0 0.49
March 3 0.54 0 0 0 0 0 0.44 0 0.15 0 0.04 0 0.18 0 0 0 0.08 0 0 0 0 0 0.11 0.18 0.91 0 0.33 0 0.09 1.17 0.02 4.24
April 4 0 0.01 0.34 0.02 2.01 0.03 0 0 0 0.03 0 0 0 0.04 0 0.24 0.01 0 0 0 0.06 0.07 0 0 0 1.44 0.05 0.88 3.15 1.99 10.37
May 5 0.02 0 1.84 0.9 0 0 0 0 0 0.38 0.04 0 0 0 0 0 0 0 0.52 1.32 0 0 0.18 0 0 0 0.41 0 0.39 0 0 6
June 6 0 0 0 0.25 0 0 0 0 0 0 0 0 0 0.63 0.29 0 0.21 1.06 0 0 0 0 0 0 0 0 0 0 0.02 0.26 2.72
July 7 0 0 0 0 0.07 0.01 0 0 0 0 0 0 0.01 0.17 0 0.01 0 0 0 0 0 0.02 0.32 0 0 0.05 0.72 0 0 0 0 1.38
August 8 0 0 0 0 0.01 0.09 0 0 0 0 0.04 0 0 0.04 0 1.92 0.08 0 0 0 0 0.25 0 0 0 0 0 0.87 0 0 0 3.3
September 9 0 0 0 0.01 0 0 0 0 0 0 0 0.01 0.05 0 0 0 0 0.2 0 0 0 0 0 0 0 0 0 0 0 0 0.27
October 10 0 0 0.12 0.03 0.04 0.01 0.13 0 1.72 0.48 0 0 0 0 0.61 0 0 0 0 0 0.01 0.5 0.05 0 0 0 0 0 0 0.01 0 3.71
November 11 0.01 0 0 0 0.91 0.14 0 0 0 0 0 0.01 0 0 0.15 0 0 0.24 0 0 0 0 0 0 0 0 0 0 0 0.07 1.53
December 12 0 0 0 0.15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.23 0.36 0.08 0 0.02 0 0 0 0 0 0.84
2018 Totals 2018 2.64 1.06 1.26 0.56 1.01 0.84 1.97 0.98 0.91 1.11 0.31 0.31 1.47 1.51 1.21 0.34 0.1 1.69 2.45 3.17 0.49 1.41 1.03 3.66 0.58 2.44 3.06 0.42 1.6 0.2 2.81 42.6
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APPENDIX J. LAMBERT FIELD PRECIPITION
WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Grand 
Total

January 1 0 0 0 0 0 0 0.35 0 0 0 0.04 0 0 0.01 0.06 0 0 0 0 0 0 0.76 0.01 0 0 0 0 0 0 0 0 1.23
Feburary 2 0 0 0 0.01 0 0 0 0 0 0.03 0 0 0 0.13 0.26 0 0.1 0 0.89 1.04 0.29 0.26 0.31 1.73 0 0 0 0.2 5.25
March 3 0.27 0 0 0 0.62 0.04 0 0 0 0 0.27 0 0 0 0 0.34 0 0 1.43 0 0 0 0.26 0.81 0 1.01 1.12 0.02 0.79 0 0.14 7.12
April 4 0.28 0.45 0.19 0 0 0 0 0.01 0 0 0 0 0.97 0.28 0.01 0 0 0 0 0 0 0.02 0.07 0 0 0 0 0 0 0 2.28
May 5 0 0 1.02 0 0 0.01 0 0 0.17 0 0 0 0 0.15 0.03 0 0 1.61 0.07 0.37 0.12 0 0 0 0.13 0 1.33 0 0 0.04 0 5.05
June 6 0 0.31 0 0 0 0 0 0 0.43 0 0 0 0 0 0 0 0 0 0.03 0.92 0.01 0.37 0 0 0 0.82 0 0.2 0 0 3.09
July 7 0.59 0 0.05 0 0 0 0 0 0.25 0 0 0 0 0.28 0 0 0 0 0.02 0 0 0 0 0 0 0 0 0 0.2 0.01 0.6 2
August 8 0 0.19 0 0 0 0 0.46 0 0 0.98 0 0 0 0.05 0.45 0 0 0 0.01 0.75 0.02 0 0 1.12 0 0 0 0 0.61 0 0.02 4.66
September 9 0 0 0 0 0 0 0.66 0.92 0.02 0 0 0 0 0 0 0 0 0 0 0 0.05 0 0 0 0 0.35 0 0 0 0 2
October 10 0 0 0 0.07 0 0.68 0.5 0 0 0.1 0 0.22 0 0.1 0.02 0 0 0 0 0 0 0 0 0 0.22 0.24 0 0 0 0 1.05 3.2
November 11 0.72 0.11 0 0.35 0.39 0 0 0.05 0.04 0 0 0.09 0 0.09 0.21 0 0 0.08 0 0 0 0 0.38 0 0.23 0 0 0 0 0 2.74
December 12 0.78 0 0 0.13 0 0.11 0 0 0 0 0 0 0.5 0.42 0.17 0 0 0 0 0.09 0 0 0 0 0 0.02 0.61 0 0 0.15 1 3.98
2019 Totals 2019 0 0 0.22 0 0.05 1.18 1.05 0 1.28 0.16 0.97 0.6 0.96 0 0.13 0 0.04 0.19 0.59 0.23 0 0.76 0.59 0.55 0.01 0 0 0.11 0 0.03 0 9.7
January 1 0 0 0 0 0 0 0.1 0 0 0 0.65 0.45 0.03 0 0 0 0.03 0.19 0.24 0.05 0 0.76 0.33 0 0 0 0 0.07 0 0.03 0 2.93
Feburary 2 0 0 0 0 0.05 1.18 0.95 0 0 0.16 0.32 0.01 0 0 0.13 0 0.01 0 0.35 0.16 0 0 0.2 0 0 0 0 0.04 3.56
March 3 0 0 0.22 0 0 0 0 0 1.28 0 0 0.14 0.93 0 0 0 0 0 0 0.02 0 0 0.06 0.55 0.01 0 0 3.21

62.73 65.78 72.44 67.88 59.84 50.87 56 61.3 56.16 76.88 64.93 54.05 62.15 75.75 62.47 63.11 52.22 65.25 77.22 65.8 47.8 57.97 72.38 70.83 71.85 74.99 73.05 62.64 53.14 69.9 39.38 1966.76Grand Total

J-201906_LambertFieldPrecip_APP-J.xlsx 13 of 13



 
 
 

APPENDIX K 
 

SURFACE WATER FLOW







 
 
 

APPENDIX L 
 

AQUIFER TESTING SUMMARY 
 

L-1. SLUG TESTING SUMMARY 

L-2. PACKER TESTING SUMMARY 

L-3. LABORATORY TESTING SUMMARY



 

APPENDIX L-1 
 

SLUG TESTING SUMMARY



























































































































































































































































































































































































































































































































 

APPENDIX L-2 
 

PACKER TESTING SUMMARY





BOREHOLE DIA. (in) 

PRE-TEST W.L. * 

(feet BGS) 

TOP OF TESTED INTERVAL 

(feet BGS) 

BOT OF TESTED INTERVAL 

(feet BGS) 

VERTICAL GAUGE HEIGHT 

(feet AGS) 

H(gravity) -feet 

H(pressure) -psi 

Q (gpm) 

K (ft/min) 

K (cm/sec) 

NOTES: 

fn;tme: lOOKSSIJM.XLS 

June 1996 

TABLE C-1.1 
SUMMARY OF CONSTANT HEAD TEST ANALYSES 

PZ~ioo~KS · PZ-100.:KS <r· ... •' .T 2<•·-··· 

6.0 6.0 

53.5 58.4 

377.0 366.0 

391.0 391.0 

4.0 4.0 

57.5 62.4 

172 143 

0.2000 0.1500 

2.7E-06 1.5E-06 

1.4E-06 7.6E-07 

6.0 

81.3 

265.0 

39LO 

4.0 

85.3 

146 

3.2000 

8.0E-06 

4.0E-06 

1. The formu K = [Q/(2PILH)]*ln(L/r) 

"l.11L~-~ 
VV llt:iC 

K= Hydraulic Conductivity 

6.0 

39.8 

37.3 

42.3 

4.0 

43.8 

12 

8.3000 

l.5E-03 

7.5E-04 

Q = constant rate of flow into test interval 

L = length of the test interval (feet) 

6.0 6.0 

52.5 82.3 

50.0 110.0 

55.0 115.0 

4.0 4.0 

56.5 86.3 

20 100.0 

0.0530 0.0180 

6.6E-06 7.2E-07 

3.3E-06 3.7E-07 

J.>~lQQ-;KS . {'~lO~KS 
. if<. ··•>> /gC 

--•-•,,••·:t:ifipkt61e:i 

6.0 6.0 

120.7 122.5 

195.0 220.0 

200.0 225.0 

4.0 4.0 

124.7 126.5 

12.0 35.0 

0.0920 0.0660 

7.7E-06 4.lE-06 

3.9E-06 2.lE-06 

H = differential head of water applied in excess of static = H(gravity) + H(pressure) 
d = diameter of borehole test interval 
*= water levels have been interpolated from measurements taken from completed wells 

. P~-lOfKS 
.. . ••:9·. : •-·•.--· · 

l, M:C 1>J11b,j .. ·-

6.0 

99.4 

290.0 

295.0 

4.0 

103.4 

120.0 

3.3000 

l. IE-04 

5.6E-05 

water levels shown for unsaturated test zones are assumed to be the center of the test interval for calculation purpose 

Golder Associates 041 . '.'84 R 107 



CtfREHbLENQ. 
, ,,TEsT#i i ·· 
. 'i'YJ>F}Q.F P4CKER 

BOREHOLE DIA. (in) 

PRE-TEST W.L. * 
(feet BGS) 

TOP OF TESTED INTERVAL 

(feet BGS) 
BOT OF TESTED INTERVAL 

(feet BGS) 

VERTICAL GAUGE HEIGHT 

(feet AGS) 
H(gravity) -feet 

H(pressure) -psi 

Q (gpm) 

K (ft/min) 
K (cm/sec) 

NOTES: 

fn,,n.: !04SOSUM.XLS 

June 1996 

TABLE C-1.2 

SUMMARY OF CONSTANT HEAD TEST ANALYSES 

ip.z;;.iQ~fso • ...... jJZ-io4iso·•·• · 
... 2: :,:;.:• .. 

•···

1/•···s~~IJ:1Hii i · · 

6.0 6.0 6.0 

129.6 124.6 129.3 

162.0 235.0 208.0 

252.5 252.5 213.0 

4.0 4.0 4.0 

133.6 128.6 133.3 
35 60 100 

1.5000 0.0330 0.4800 

9.7E-06 6.4E-07 l.7E-05 

4.9E-06 3.2E-07 8.5E-06 

l. The formula used for the packer test analysis is: 

K = [Q/(2PILH)]*ln(L/r) 

Where 

K= Hydraulic Conductivity 
Q = constant rate of flow into test interval 

L= length of the test interval (feet) 

. PZ~i04fSD , 

6.0 

132.9 

188.0 

193.0 

4.0 

136.9 

NA 
NA 

f.2i~1()4iSD 
. 5•\··· 

· Doribl 

6.0 6.0 

115.5 52.5 

113.0 50.0 

118.0 55.0 

4.0 4.0 

119.5 56.5 
75 40.0 

0.0066 0.0670 

2.9E-07 5.7E-06 
1.5E-07 2.9E-06 

H:::: differential head of water applied in excess of static = H(gravity) + H(pressure) 

d = diameter of borehole test interval 

* = water levels have been interpolated from measurements taken from completed wells 

water levels shown for unsaturated test zones are assumed to be the center 

of the test interval for calculation purpose 

NA:::: leakage during test 

Golder Associates 943-2848.207 



June 1996 

COREHOLENO. , 
. TEST#, .. 

•, ; ·•· · rnitiOF i,l.ckiR ....... . 
·····--·--· ,. , ...... ._. ····-- ·· ··· .... 

BOREHOLE DIA. (in) 

PRE-TEST W .L. * 

(feet BGS) 

TOP OF TESTED INTERVAL 
/fo.,::,.f' 00-C\ 
\.l\o,,\.,,t, JJV"1/ 

BOT OF TESTED INTERVAL 
(feet BGS) 

VERTICAL GAUGE HEIGHT 
(feet AGS) 

H(gravity) -feet 
H(pressure) -psi 

Q (gpm) 

K (ft/min) 

K (cm/sec) 

NOTES: 

fo.ame: IG4KSSUM.XLS 

TABLE C-1.3 

SUMMARY OF CONSTANT HEAD TEST ANALYSES 

.· P.Z-,104-KS, PZ~l04~KS 
l·. 

\i:if: Sit.gi¢ ; i< :••·· 
. / ; 2 

6.0 6.0 6.0 6.0 

40.4 48.3 58.9 66.8 

390.0 360.0 320.0 290.0 

408.0 408.0 408.0 408.0 

4.0 4.0 4.0 4.0 

44.4 52.3 62.9 70.8 

75 85 115 132 

1.1000 1.2000 1.5000 1.7500 

2.6E-05 l.lE-05 6.5E-06 5.2E-06 

1.3E-05 5.7E-06 3.3E-06 2.6E-06 

1. The formula used for the packer test analysis is: 

K = [Q/(2P1LH)]*ln(L/r) 
w-here 

K= Hydraulic Conductivity 

Q = constant rate of flow into test interval 

L= length of the test interval (feet) 

6.0 

72.1 

270.0 

408.0 

4.0 

76.1 

85 

1.6000 

5.7E-06 

2.9E-06 

6.0 6.0 

56.5 68.7 

366.0 343.0 

371.0 348.0 

4.0 4.0 

60.5 72.7 
35.0 48.0 

0.0880 0.0528 

7.9E-06 3.7E-06 

4.0E-06 l.9E-06 

H = differential head of water applied in excess of static = H(gravity) + H(pressure) 

d = diameter of borehole test interval 

* = water levels have been interpolated from measurements taken from completed wells. 

Golder Associates 

6.0 

98.4 

287.0 

292.0 

4.0 

102.4 
60.0 

0.1010 

5.3E-06 

2.7E-06 

943-2848.?07 



June 1996 

TABLE C-1.4 

SUMMARY OF CONSTANT HEAD TEST ANALYSES 

.. COREHOLKNQ.' 
'; :;;,:;-;_ ::;;;::::,>:: 
TESTI# 

;;ufr .:;r; ~'i: :,:: :-. . ...-: ;·_: ·. :-:.: ;;::, 

··~-·- ':!).ER.<''. 

BOREHOLE DIA. (in) 6.0 6.0 6.0 6.0 6.0 
PRE-TEST W.L. * 104.6 103.5 103.0 63.5 44.5 
(feet BGS) 

TOP OF TESTED INTERVAL 187.0 140.0 148.0 61.0 42.0 
(feet BGS) 

BOT OF TESTED INTERVAL 201.0 201.0 153.0 66.0 47.0 
(feet BGS) 
VERTICAL GAUGE HEIGHT 4.0 4.0 4.0 4.0 4.0 
(feet AGS) 

H(gravity) -feet 108.6 107.5 107.0 67.5 48.5 
H(pressure) -psi 69 70 90 30 10 
Q (gpm) 0.0154 7.0000 0.2500 0.0440 0.0660 

K (ft/min) 3.5E-07 5.0E-05 l.0E-05 4.lE-06 l.2E-05 
K (cm/sec) 1.8E-07 2.SE-05 5.lE-06 2.lE-06 6.0E-06 

NOTES: 1. The fommla used for the packer test analysis is: 

fn:mic : J06SDSIJM.XLS 

K = [Q/(2PILH)]*ln(L/r) 

Where 

K= Hydraulic Conductivity 

Q= constant rate of t1ow into test interval 
L= length of the test interval (feet) 

H= differential head of water applied in excess of static = H(gravity) + H(pressure) 

d = diameter of borehole test interval 

*= water levels have been interpolated from measurements taken from completed wells. 
water levels shown for unsaturated test zones are assumed to be the center 

of the test interval for calculation purpose 

Golder Associates 943-2848.207 



June 1996 

COREHOLE NO, ... fusT,i ; 
. : : 1'JJYPE til!rA-~KE:Rt;H ,, 

BOREHOLE DIA. (in) 

PRE-TEST W.L. * 

(feet BGS) 

TOP OF TESTED INTERVAL 

(feet BGS) 

BOT OF TESTED INTERVAL 

(feet BGS) 

VERTICAL GAUGE HEIGHT 

(feet AGS) 

H(gravity) -feet 

H(pressure) -psi 

Q (gpm) 

K (ft/min) 

K (cm/sec) 

NOTES: 

fo.imc: tot:IKSSUM .XI~~ 

TABLE C-1.5 

SUMMARY OF CONSTANT HEAD TEST ANALYSES 

PZ-:106-KS PZ406-,KS : · PZ~l 06-KS 
··r<,· · ··s:,,< 
i~iJ/ , ••• ;;: >piJ11¢!fr 

PZ"106-KS 
6• 

6.0 

21.5 

364.0 

374.0 

4.0 

25.5 

80 

0.9000 

3.4E-05 

1.7E-05 

6.0 

23.6 

346.0 

374.0 

4.0 

27.6 

125 

3.8000 

4.3E-05 

2.2E-05 

6.0 

34.4 

301.0 

374.0 

4.0 

38.4 

41 

4.6000 

5.7E-05 

2.9E-05 

6.0 6.0 6.0 
91.6 83.4 23.8 

215.0 237.0 357.0 

220.0 242.0 362.0 

4.0 4.0 4.0 

95.6 87.4 27.8 
30 38 88.0 

0.0066 0.0660 1.0000 

5.lE-07 4.8E-06 5.SE-05 
2.6E-07 2.4E-06 2.8E-05 

1. The formula used for the packer test analysis is: 

K = [Q/(2PILH)]*ln(L/r) 

\X/here 
K= Hydraulic Conductivity 

Q = constant rate of flow into test interval 

L = length of the test interval (feet) 

H= differential head of water applied in excess of static = H(gravity) + H(pressure) 

d = diameter of borehole test interval 

*= water levels have been interpolated from measurements taken from completed wells. 

Golder Associates 943-2848.207 
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June 1996 

COREHOLE NO .. 
< TEST#i 

•··•· TiTEqij,~+4.~·gJiil.••· 

BOREHOLE DIA. (in) 

PRE-TEST W. L. * 

(feet BGS) 

TOP OF TESTED INTERVAL 

(feet BGS) 

BOT OF TESTED INTERVAL 

(feet BGS) 

VERTICAL GAUGE HEIGHT 

(feet AGS) 

H(gravity) -feet 

H(pressure) -psi 
Q (gpm) 

K (ft/min) 
K (cm/sec) 

NOTES: 

fn;i.me: l I ISDSUM.XI.S 

TABLEC-1.6 

SUMMARY OF CONSTANT HEAD TEST ANALYSES 

PZ~faJ-SD . PZ~11:FSD 
<,., :3••·,. 

1Wsih~1~It:1:1::: 

6.0 6.0 6.0 
87.5 87.5 87.5 

175.0 140.0 105.0 

210.0 210.0 210.0 

3.0 3.0 3.0 

90.5 90.5 90.5 
68 65 43 

0.2000 0.9000 0.6000 

2.4E-06 6.4E-06 3.9E-06 
1.2E-06 3.3E-06 2.0E-06 

1. The formula used for the packer test analysis is: 

K = [Q/(2PILH)]*ln(L/r) 

Where 
K= Hydraulic Conductivity 

Q"" constant rate of flow into test interval 
L = length of the test interval (feet) 

6.0 

87.5 

195.0 

200.0 

3.0 

90.5 

46 

0.0018 

1.lE-07 

5.8E-08 

6.0 

87.5 

125.0 

130.0 

3.0 

90.5 

46 

0.0165 

l. l E-06 
5.4E-07 

H = differential head of water applied in excess of static = H(gravity) + H(pressure) 
d= diameter of borehole test interval 

* = water levels have been interpolated from measurements taken from completed wells. 

Golder Associates 

6.0 

87.5 

162.0 

167.0 

3.0 

90.5 

102.0 

0.0396 

l.5E-06 
7.9E-07 

943-2848.207 



TABLE C-1.7 

SUMMARY OF CONSTANT HEAD TEST ANALYSES 

·coREHOLENO'.. PZ-H1~KS 

>•·•,··:· ... r~§*·1.•i :. . • . ·>· •·•·· .. ••1•\· ·· 
· · PZ~lll~KS· 

··2</ '·' 
ti::+TYPEQij ~A..C;Iql:R( ·t ·.•.· . ·•:irt~l¢tf i): 

BOREHOLE DIA. (in) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 

PRE-TEST W .L. * 22.8 34.2 40.7 49.3 22.0 27.1 62.7 

(feet BGS) 

TOP OF TESTED INTERVAL 343.0 290.0 260.0 220.0 355.0 343.0 260.0 

(feet BGS) 

BOT OF TESTED INTERVAL 368.0 368.0 368.0 368.0 360.0 348.0 265.0 

(feet BGS) 

VERTICAL GAUGE HEIGHT 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

(feet AGS) 

H(gravity) -feet 26.8 38.2 44.7 53.3 26.0 31.1 66.7 

H(pressure) -psi 42 60 60 80 54 65.0 66.0 

Q (gpm) 1.3000 1.9000 1.8500 2.3500 1.0000 0.7000 0.0660 

K (ft/min) 4.lE-05 l.7E-05 1.2E-05 9.lE-06 8.5E-05 4.9E-05 3.8B-06 

K (cm/sec) 2.lE-05 8.6E-06 6.lE-06 4.6E-06 4.3E-05 2.SE-05 2.0E-06 

NOTES: 1. The formula used for the packer test analysis is: 

foauie: 11 IKSSUM.XLS 

Tnnt" 1 ()()6 

K = [Q/(2PILH)]*ln(L/r) 

Where 

K = Hydraulic Conductivity 

Q = constant rate of flow into test interval 

L= length of the test interval (feet) 

H = differential head of water applied in excess of static = H(gravity) + H(pressure) 

d = diameter of borehole test interval 

*= water levels have been interpolated from measurements taken from completed wells. 

~rtl~Pf' f\~ ~..-.r ; r ~t.n r 

6.0 6.0 

77.3 79.5 

226.0 221.0 

231.0 226.0 

4.0 4.0 

81.3 83.5 

94.0 94.0 

0.0771 0.0440 

3.3E-06 l.9E-06 
1.7E-06 9.SE-07 

0 -1"" '"'n ! ' ' · i _q-, 
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LABOR 























 
 
 

APPENDIX M 
 

DEPTH TO WATER MEASUREMENTS/GROUNDWATER ELEVATION DATA



- { -
WESTLAKE LANDFILL 

Groundwater Elevations 

Monitoring Top of Pipe Surface 
Well Elevation Elevation 11/16£79 9lstao 

l 456.44 (ground level) dry 

2 449.7 447,7 dry 

3 442.33 dry 

34 478.4 475.1 430.7 428.2 

35 473,1 471.9 430.6 429.6 

36 471.0 470.0 dry dry 

37 459,9 458.8 dry dry 

37A 477 .5 474.4 430.5 429.5 

38 ~ 462.6 458.9 432 ,4 431.l 

39 465,4 462,7 430.6 429.4 

40 480.5 477.4 430.3 429. 5 

41 465,5 431.2 429.2 

Collection Well 

~ 48" RCP 429.1 343,l 

B 48" RCP 490.7 440,2 

C 24 11 RCP 476.0 471.0 447,0 
D 24 II RCP 506.2 

E 12 11 PVC 378.0 

*Insufficient water for sampling. 

.JU 

J[l 7 /81 12/10/81 

427,4 430.9 

427,1 431. l 

dry 432.0 

dry 434,l 

427.0 430.5 

430.6 430,6 

426.9 428.9 

427,0 429.5 

426.5* 

396.4 out of 

364.7 459.7 

447.7 459.2 

459,2 

lill ...... -.1 J .lU 

J 

3[25/82 8/20/82 

433.9 

433.4 442.2 

432.7 448.2 

438.7 435.3 

432.6 432. 2 

418.6 435.1 

424,5 '• 35. 0 

432,7 431. 2 

service 

REITZ & JENS, INC. 
November 1979 

, 



.. J,6 .. .-....,&j. ..... -~- --.~ ...... . _ ,. ····--
WEST LAKE LANOFILL 

Groundwater Elevationi:-

Monitoring Top of Pipe Surface 
Well Elevation Elevation 11/ 16/82 2/9/83 5/ 16/8~ 

llL 1 448.9 4 44. 8 434.0 433.8 436. 9 

Ill 2 449.ti 444.7 436. 9 438. 5 440.E 

Ill 3 450.3 446.3 440.3 441. 3 437 .0 

34 4 78.4 4 75 .1 452. 3 433.2 436.8 

35 475.1 4 71.9 439. 6 433. 9 4 37 .1 

36 471.0 4 70. (l 431. 5 432. 6 4 37 .1 

37 459.9 458.8 434 .1 4 37. 3 

37A 477.5 4 74. 4 433.5 434. 2 436 .9 

38 462.6 458. 9 432. 3 436.1 436. S 

39 465.4 462.7 432.6 434 .1 437. 0 

40 480. 5 4 77. 4 432. 3 432. 9 4 37. 5 

41 485. 5 bbcked 17.S' from top of pipe 

Collection Well 

B 48" RCP 490.7 

C 24" RCP 4 76. 0 

D 24" RCP 506.2 

E 12" PVC 378.0 

.JU llll.. .. J ! J 

-- . 

JU 

.. . . , 

8/2/83 11/15/83 2/8/84 

4 35. 5 4 32. 2 4 32. B 

4 '.39. 4 436.6 431. 5 

4 38. 4 4 35. 7 4 30. 1 

4 35. 2 432.9 4 32. 2 

4 35. 7 4 32. 8 4 32. 8 

435. 0 4 32. 4 432.2 

4)6 .o 4311. 8 4 33 .6 

4 35. 5 432.9 4 32. 4 

435.0 4 32. 8 4 31. 8 

435.2 4 32. 3 432. '• 

435. 5 4 31. 7 431.9 

•, -l 

REITZ & JENS• INC, 
1040 N. Lindbergh 
S t . Lo u 1 a • Mo • 6 3 1 J 2 



D 
m WEST LAKE LANDFILL 
-f 
N ,, Groundwatar Elevation• 
C. 
m Monitoring Top of Pipe Surface z Well Elevation Elevation 5/1-2/84 U> 

z HL 1 449.0 44ft. 8 437.3 
0 

HL 2 44 7 . 1 441'+, 7 436.1 

UL 3 447,7 446,3 433,5 
34 478.4 475.1 441.4 

35 475.1 47 1. 9 437.4 

36 471.0 470.0 437.1 

37 459 .9 45EI, 8 438,8 

37A 477.5 47L1, 4 437.1 

38 462.6 458.9 439.1 

39 465.4 4.62. 7 437.1 

40 480.5 477 . 4 437.5 

41 485.5 blocked 17. 5' from top 

-~~-~ -~---•---·•.••--•.•--·•·-•---- ··• •~--- ••·• ··• ~· -~~-··· .. i ····~·······•··-~····· .···• ··""'"'~"· ·· ·-··"·""'· ···.·····.~-~=·•• ., .•. ,.,.~••··•~ ....... ,• .. . .. , .. •·.•· ... ··············"· .. ·•··"····•·- .·. v•-~~~···-··· ·-· ·····" =~- --



" b l l.,\ id i:\:-- ·: ' - TA )'.~LA[i ll, , ·F P IF.Z()HETRI C. S !."RFACE E: LE\ 'Af11l~S 
'."late \1i r , · rn11n ; ,..;, • . . ,· .. ,t-,Jp) 

, .,.-, 1 L i ,,11 ~tc>adin r 11/15/83 12/1/83 J 12/16/83 1/ 3/84 1 /13/84 1/20/84 I 
l I " : ** h ' i - - ,-- ----+- - --- ' I ! 

·111 ' ' , :\>p t r l t:> \· . Deo th I i lL•v. , IIL•p tt, I 1 l ev. ,,.__- p Li; E ll·V. l t•;1 u 1 , [ l,~v . ;._D t i1 I EiEv- ! :'ep: n : : , .,,- . ; ,ep t :i 

,·: e i · .·i t\' . Tt• C.wt of l;.., t tL1 G"t ; el f ,:;,. t l t u L\:t I o f 1.w t L,• , ..: L or (~.: t t, • , ~·t ! o f ( ,. t I t o (~ · t j n f r~ t ! to ,,.:t , . , :,,.-t 1 ~, , •M t 

1/2 7/84 2/'}/84 ~ 

I ' l , •\' . 
ll t l :'N t 

~ --~ -~-4:,~_ -f~t R 
4~-t _ 2_1._23 __ 432.2_5 _ ,_ _1_9. 34_~ j 33 : ~4 _ _I 18 ~ ?~ 434 _: ~l- ,__ ~;. 97 __ _ 4~3_:2li _ 20._2~-~ 4 ~_3.23 + _21._D2 ! 432.46 ; -~_,_70 ; _ 4 320 78+-_2_0_. 8_1_...: _ _ 4_3_2._6_7_...: 

i.51 4+7 7Z 1..-ec.s 4Z3.!5 12.0 435. 7 14.o , m. 1 ) _.1:.3..::_l 43"..:_5 _ _ _ _ cl':___ < ~20: 5 _ • _:1 :_22 -L 430-~ _ :_ _:_7· ~3 ; 429. 99 :_1~ '. 3J _ 429~~9..i. _11._6 __ s -41 __ 4_3~ 

i52 4-4- 7. :':> !4 ,·q .5 j42c'.5 / 10.5 436 . 6 14.48-. : 432.6 
1 

12.98 l 434.1 ! dry <419.5 [ 15.31 ; 4 31. 77 15. 78 : 431.30 \ 15.83 ! 431. 25 15.89 i 431. 1 : 
...J. _ .__ ~--- --t-- - - ·t-·- - t · .. - 1 

1.5 3 ~ ! 1 Y.00 ! 4c' C: ~-+4Z4 ~ l i~ :!__ ~ 2 - e :5• 39 ~ 4~3 • 6 __ 14:87_~ _ ~ 34~ _ -d ty -:-<421 . l -~: 98. __" 33 • 02 ~ - 1~--4~ 432 • 55 I 16. 42 ! ~ 2_:__~8___1_6. 56 J 

154 47/0 1'?9~ "+.32"' ~ 38. 6 432. 4 _ 37. 82 : 433. 2 - . 36 -_9~ C _434. 0 3~-.":~-- . _4~3~5 __ - 37. 93 4 33. 1 : 4 3.18 I 42 7. 8 I 38. 28 I 432 . 7 i 38. 43 I 
:~6 4751 4/, .9 ~~149 1 42.3 432.8 4 0~96---r 434.1 39.88 435.2 41. 42 433.7 41.86 ·;;~_-;--t42~25 I 432.8 ! 42.18 ! 432.9 • 42.36 ! 
:_j,6 ~78. 4 ! ... :.--;·l!J i 41?;; i 45. 5 7:i2~ 9 ~ 44. 13 -+;;33. 7 ~ -43_ 82 - -434.6 . ·45: 07 433. 3 45. 51 432. 9 ·-;- :5. 88 4 32. 5 ! 45. 88 ! 432. 5 : 45. 88 1 
~ -. ' I I __ ,_ _ - -~--- . t ---~ --- - -+-- - --+-- ·. . . ! ! : ! 

:.58 4B0 . .5 ; 4 ,,r;_.5 4Z().5 44.8 431.7 4_6._~:_ __ 4_3~--~ 45.88 434.6 47~22 433.3 4~.61 4 32.9 i _48.04 432.5 j 47 .81~ 432.7 I 48.20 

430.81 ! 17.81 i 430.86 : 17.63 
I 

;67' 4 48.67 4ul .4 i 411.4 ! 17.83 430.84 16.130 431.87 15.86 432.81 18.10 4 30.57 17.50 
L__ _ _____ _ ----t-___ ___......_1 __ _ _ ,__ _ ______ __ ; ______ _ --+----- - --+----~ -----

iw 446 . 93 42z.1 ? •. : 1 - --+- - - -+- _ 1s.99 i 4 30.94 l 16.20 

431. 17 : 17 .86 

4 32. 44 I _ _ ___J 

4 32. 6 I 
I 

4 32. 7 ! 
432. 5 I 

I 
I 

432.3 

431. 04 

430. 73 

431.12 6/ 450.17 4Z~I ? ! I ---- 18.85 1 431.32 19.05 
t---- ----+---+----+---.......-f...--- +----r--- ---- '-- - --1-----+---- --'-------'---------- - - 1---- --------+----+-----+-----+-----+----~ 
/6Z 446.08 4t}(J./ 4/0./ 15.58 430.50 14.61 ! 431.47 13.67 432.41 l.J.36 430.72 14.81 431.27 15.17 430.91 15.45 I 4 30.63 15.48 430.60 

I ' ; '=>3 422.19 +8.87 4 31.06 i - - -+---- --1----~--------------+-------- ---+--- --+-- ----+--- - --+-- - - - --1-- ---+----r--- --l- - - ~-----r----~ 
l , 

! 
65 441. eC 412.5 10.84 430.96 9.81 i 431.99 8.84 432.96 l~-.62 426.18 10.06 431.74 10.37 431.43 10.44 431.36 10.70 431.10 

9.73 / 432.07 8.82 432.98 14.80 427.00 9.97 431.83 10.27 431.53 10.38 431.42 10. CO 431.20 
--- -·---~---+------4-----1----+----+-----+-----+-----+--- --+-----+------l-----+--- --+------,r--- -+-----------+----~ 
66 441 BO "foa.B 410. 8 10. 82 430.98 

i6 7 43'1.08 4~1.i 41/.f 7.97 431.ll 6.73 j 432.35 5.85 432.23 25.41 413.67 7.08 432.00 7.43 431.65 7.58 431.50 7,78 431.30 

'. 68 448.32. ~97 Rj4i,Cf.'7 17.15 431 ... 17 
' 

16.25 : 432.07 15.40 432.92 dry <409. 7 16.69 431.63 17.17 431.15 17.24 431.08 17.32 431.00 

:61Q l I ! -- --t-- ---+,----+----- - -- ··- - - - -·-- 1 - ---- _........_ ___ ~ --------+-- - --- -- - ---- ~ .. I 

~~: 4b 5A 1:/e. ~ ~;;5 7 + ~3- ; · - 4~: 3-- - . '. 4~:.:~~ ~ ~:. ~0 -~-433~. -. - - 3~----0_~_-......... __ 4_:--3~. -3- -_ - .._ --3-3. 07 - - ; 3~- 3-__ ~~3: 48 ___ --! ..... _-_4--3-1: .: 9: : ...... 

1 

~--:~33 ____ 2-5-+-_-~-;-; ·.~ - -;:: __ 3~5=--4-3_2 ___ 0_ 

-- -~ ---_ _ ·- ---+------ ----_ -- }~_. 36 _______ _ -L-.. _ _ _ -- - - --- --- - · ---r- - - --~- -- -· -- - -1--- -----+------I 

·73 4 GZ. .6 i 4°8. 9 4 ./J CJ I 29.8 432.8 30.01 432.6 29 . 49 433.1 29.73 432.9 30.57 432.0 i 30.90 431. 7 · 30.86 431.7 30 . 55 432.0 ~- - +- - -- -- -- ------- ~ ---__ ,__ ___ --- ,___ ______ -- - - ------+- ---+--- -+-- - - r· 
-- · _......._ ____ 4 _ ____ _ _ _ _ 

2~~ ---·-- .i. - 1- -- - --- - - · - ·- · · t- ·- · - - · ___ __ : ---+- . -- ·---- --· -- - - -~--- ..__- - -- -- ------- . - --+----- -+-- -- - . ... -- - ----

;75 4-:'!. ? 1432..8 436..B 25.1 434.8 . 23.52 I 436 . 4 22.61. 437.3 23.78 434.1 24.57 435,3 '. 26.22 433. 7 :26.02 433.9 26.13 433~8 
- ·- - - - - -- - - -- -- ,... . - - . - - - - - -· __,L - ·- - -- - -- 1---------- --- - - --------+- ---- ---- ~ - --- - --+-- ---- - L.-_ - - -"---- ----+-----~ 
/Jb 4 77 5 44--; 6'' 432. 9' -';; 43.n l 433.1 l 42.85 434.6 43.63 4-33.9 43 . 99 433.s i 44. 66..-- 432. 8 · 44.70 432.8 44.75 432.8 

T ' - . --- -- ------- _ _ _ j I ___ _ . . __ _ :i.~e _ . _ . j icj! J.~- - ---+---=i=ce=---+--- - - .... 

i- -- ----+-1-- - - - -- -- --- ----- ---- - ---t- ----------'f----+.------·..L1· - - l -- -~- : 
i .... ;·~--:,-:_i--:_i-v:"'_--r::s:t_3.1...· __ -.,._.-_-,i_,-_--,_--~:-:_:-:1•a:r: l:c.......L...,-1~ ~-~1_7_. 8_- - 431_·::4:::. 22~-s- ; 436._l_t --~-8--._6--_-'-- · -4-~2 ~2- ~~ ---~9 .-l-_ --~~3.1_ 13, 6 _ 427. 2 __ ] 14. O - - ~-22· 6 ~ 

77 446 10 ice ice 

.: !. !t~v . Bo tt ~>r:: L~ :- . t:-11 

** i .• ~·v . t op ,ii '· i o ttl:"ri Ca s 1· n . ~ 
R - Refusal 

; l i"l: Reac a li t.! t.•pt !IS l t l .Ol fl. 

I 

13. 2 j ~2_?·_~_ .,__1_7.5(l 433.8_ 

(!)Note : river rose 4.0' in past 24 hrs . 
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i·Ji-SIL\KF L\~! :"I L.L - T.-\lH'LATlON llF rn::,: 11'.!ETR! ( :i l i?FA(E ELF\",\[IOSS 

! ~· "°'~a ! i. \ l!' 

I . JU ci 

...!,;_cadinf 2/10/84 2/16/84 I 2/23/84 3/1/84 3/9/84 ' 3/15/84 3/22/84 : 
I --------<>------+--------+--, - ~::..:..:,,..=...:. __ ____..jf---.::..:__::,:_; ___ -+ __ _..:.__:_ ___ ~ _ __:::_:...=~_;__--+-___::..:._-;-,~---------~-

I - .• 

I --"> . ' \. 
* l ** '. ' t>pth rlt.>v. il.co rh i J~v. Depth U t·v. !Jep tn ~!cv. :lt '!t! , i .c: !t.>v. ,, ;, t n ; c •. vv . 'i:- pth Ut'L , ' lo::D tn 

1 
Tl' t~r l'l _;;.,t t -,, · ~t ' L1 f C-:Wt I to Cwt nf , ;;., t to t wt (.lt t;,..rt t ,, ,:\Jt I u ( (.wt j t ·· ! ~ ~ ' ,, [ r:1,,; t J t -) (',1,,;L i u f :;~.t : u, Cwt 

l ,•v. 
. ,c- . • - • " • 

l..50 453.,,,.8 -toB.+ 4-<8.+ 
~ -- ---- - - _ __ ___ ,__ _ -- --
~/ ,4,f-77l 420.~ 4Z3 .6 

20.65 

17.62 

432.8_ 20.14 433·,34 
~ - - ---- -- . + - - -- --

430. l( 17.11 i 430.61 

15.84 431.2l 15. 36 ! 431. 72 i 
-- ·-- - ---+ --- -,-.;;2·: 5~ 16 .12 ~ 432. 88 16.48 

,....__ ... - - - . - r-- - - · - - - -

.54 47/0 4?9.b 43c. ~ 
-- -. ~ -----· -- -- + - - - - t-

432. 6 38.54 i 432.5 38.36 

.5Z 4-47. og 4/ <? .5 -42e,5 

53 .f-,r.oo- -1e:,.J.,,.; 7 

r---- - - --· - - - _ _ _ ,____ - - - -- - - - -- -- t---

.5.5 475.~- -
1 
4?-9_ __ t4~. 9 __ 

1
-'6 47!3.4 I 4 ,'4 0 I 41'7.0 

' i 

42.15 

45.86 

432.9 

432.5 

41.95 ' 433.2 

45.51 432.9 

(l 1 l .; -

~---+--__:.---+-----+----1,>-----;-, ---7, ---r----r-1 ---~---

434. 36 18.18 l 435.30 i _18.99 I 435_3_91 1§_.9}_ -~3?~ ;,• ; 

1~: 68 -- 431 ~ ~~- - ~~. 1-;- -~ 31_~54_ ~ l:;:-~ 7 - i 43;. 5~ 15. 01 i 4 32. 7_1cL3. 8~H--_j 3~9 ~--.;---_-_ __ : - - - . -

14.84 432.24 14.33 / -~32.75 __ 13_._48 , 43~~~~-1~-~~ - l 433.60f 12.36 ~~~-72! _ ! - ---
15. ;-;·- 433.27 - 15.11 433.89 14.3IT434.61 ; 14.15 : 434.85! 13 .20 435.80 , , 

38:22- - 432.8 37.41 43;.·6- -~73 43;-;-r -~~-~~ - 434,L, 35.84 435.2 : -+I! _ __ _ _ 

4{,4~-- ,- ~33.6 41.34 ~3·;·_-;- - .--40:~o- , -~3~~ - ! - 40.~; - 435.1 l 39.35 435.8 J 

20 .20 433.28 19.12 

--
- ~ - - -

45.36 433.0 

I 
I 

' 
I 
I 

45 •. -~~~--z;~~ ~-~ ;4.-~5-I ;;;~--~ 43-. ~8 ~4.S l 43. 91 435. 5 
- I 

I 
- ---!r--- - - -~ -- - >------

.57 ' 
--

~ 480 . .5 4/7.5 

.57 448.G7 4iJJ . 4 

60 446 . '13 422./ 

6/ 450. 17 42.4.I 

6Z 446.08 4t}(). / 

~3 422.19 

h4-

I 

! 

'. 420.5 48.01 

. 41l.4 17.91 

16.16 

18.89 

4/0./ 15-45 

+8.85 

432. 5 47. 75 

430. 71 17, 72 

430. 7 15.99 : 
' 

431.21 1a. 95 I 
430. 6' 15. 33 1 

431.0'4 +8.82 I 
: 

·1 

~~ 44I.BC- 4/Jf. 5 412.S 10.68 t,-31.12 10 .. 58 
r 

! 

£6 441.BO 10.32 l 
I 
i 

' 167 439-08 401./ 411./ 7.80 ·- 43L28 7.57 I 

.b8 4-4-8.32. 17~29 431..03 17.09 
' . 
! 

; !1.: ~· . Bo.tto1r of :t.>11 -
top- u f 5 lotted Cas.ing:.- ~··,. -

432.8 47.70 
·-

430.95 17.48 

430. 94 15.65 

431.22 18.63 

430.75 15.02 

431.01 +8.92 

431.22 10.42 

431.48 10.26 

431.51 7.33 

431.23 16.78 

. , . ·. 

432.8 4 7 .,27 

431.19 16. 95 

431.28 15.-,20 

431.54 18. 35 

431.06 14 .,41 

431.11 +9 •. 33 

431. 38 10.! 18 

431. 54 9•197 

431.75 7.i 10 

431.54 16.116 

· ?· 

I ' 
I . 
I I 

433.2 46.4~- 434.1 I 
I 

431. 72 16.02 

431. 73 14.44 

431. 82 17. 77 

431. 67 13.88 

431.52 +9.85 

431.62 9.55 

431.83 9.32 

431.98 6. 45 

432.16 15.62 

; 
432.65 ! 

J 

I 

432.49 I 
432 .40 

432. 20 

432. 04 

I 

i 
432.25 

432. 48 

432.63 

l 
432. 70 _i 

... . , 

I 

46.03 434.5 45.19 435. 3 : 

15.68 432.99 14.73 433. 94 . 

' 
13.68 433. 25 13 .06 433.87 i 

- --+----t--- --+-------t- - - --+--------+ 
17.28 

13.27 

+::..o. 31 

8.94 

8.79 

5.90 

15.09 

.. -

432.89 

432. 81 

432.5 

432~ 86 

433.01 

433. l.8 

433.23 

16.29 
I 

12.39 

+11.19 

-I 
;I 
- 8.02 .. 
'1 

7.95 

4.95 
-•-

w;· 14.19 
...:.'i 

1 

·' 

433. 8s I 
433.69 

43}.38 

433.78 

I 
433. 84 ' 

434.13 

434.13 

- --~-
RETT7. & JCS., I ~iC-
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TECHNICAL SERVICES 
G EO TECH Nt CA L DEPARTMENT Observed Water Level Readings Sheet _ _____ of ___ _ 

P,ojr,c l Narna l Proiect No. 8 JI_ O / ~- _ .L.f - O (} c·~ 
· ·········-·---- --·- -- --- -- ·---·-··· · ---------'-- -------·-

_______ J HuloNo.J - 5:_0 ____ (._o_lJ _/1/__~_I)_ 
Location Elev. Ground Surfaco (G.S.) ~/--9 9. 0 

--------·---· ·------ - - --------------1----- ---------·----------------·--·-
N E Elev. lop at Pipe IT.O.PJ or flelerence Point (R.P.I 

Date St,irted Or illi11n Ho le Time Total Depth of I tole Drillinfl Typo 

Daill Con,ple ted Orillinq Hole Time 

- --- --- ·----------· -· · ------·------·--·------- - ----- ---- - ____. 
, Date Piezorneter Insta ll ed Time 

Total Depth of Piezornetcr 
"10, (/' 

Foola(le Slo twcl 

JO.o 
Remarks: 

Date Time By Whom Depth to Water* W.L. Elev . Remarks 

~ -2r.,-B-1 
1--- - --------··· · ·· -· 

Jf:, 8 ' f rorn T, O,fJ . 
------- -1------------ - +----'------------ - f-- --- ------ ---·--·· ····· ···-·-- ------------··· ·-·------- · .. -----

IO; ~,o a 1, I f.!.,_, KoL,r.~0,1 

d - 8 - 3i' 
~ - - ······· · ·-----'--

G , E , .-1 s i n, «, 1 11 
···---------·-··· 

8 - .l O ' 8 Lf 5 : 0 "; f"" --··-·· ....... ____ .,__ __ G . E, n s·J HI d, ,, 1) 

6 -c 1 - f;'t 7; , 5 o "' G , G.. r ti s: 1 t , ., o.. 11 •) 

) (,, , '1 7 ' fr om 1 , i) t P. -!/'.:>7. 0' 
/ f.J. ,:.2._" from v. ;),t>, ,Lt~~. 8~ 

------·-·- ···------ - ---1-------- - - ·-· 
19, 5:" , from 

fr om 

7, f). p_ 

r. O,P. 

.,(133.9'8 

Y~3 . J -S-

--------------- ·- -----

1------ -------·----·· -- ------·- ·· ······-----·-······· __________ ..._ _________________________ -__ ·- ·- ·- .. ---- -·- ····-,-•.-- -----

10 - > - 8't ?:O-'(c1,-,, c_O, '-/ from ~ -~ 3, 08 ____ _ ____ [' ___ ,_':...!:J~ .. '.<_ _ T~j>_~ _________ __ __ _ \ 
.. ' 

~.!...? .. ~--~- -(p - ~ ~ --· --- ····· ' C. ~ 5 ~ f 1>, _ .... ... -~ _:__f_!._':1_~:~~1~9-~~! __ _____ _!_~ _{?. 0 
fro1n E l e e1 r.'c. ;;. 0 ~ 

. -· ·· • ·•· "·· - . . .. ---·-··-·--- ,---:_ .. 
'i 

··-·-· +-·----·--

~ ' C: - - ' ,, ::-- __ '.}_''. __ ___ .. J 2_:_5_8 ,,11, ___ _ 18, 50 fr om T, o, P, 
------··----- -- .. ·- ~--- ···-- ·--------- ·-------···-·-··- ---·---· ·---·-·------ ·- -- --- --- _y__-~~1-~.!.._t}________ _ Ele ,:-'fr. c _ 7 <1. rt. __ 

3 -3 0 __ -_8S_ ··· · ---~ -:__!;__r _,~_~J.'.~_0_ 11_f"I __ ,_ ____ / ')- ~Q fr orn _T,O,P, --- ···· "-J 3 7, ~~ ···- ·---··-- · !!_-ft ~L~t!!.,~-.;.. __ 
/ (".: 3, 5° bl• I i 
. - -·-· -··· --l'- ·--··-- 1 
/ / :, v ,·. . 

("-; . 

< 

E .r ,, ::-/ 1, ,a ,1 , 1 I 7 . J ":: f!Olll 1,0,P, '-f 3 C- . :'.. ~-
T~--
, .. 

. .. .. ....... 

···---~ 

__ r_.~_-_. _ t-_f_. ·:L :. ':•. _:i ,~-_!_ :_ ··- __ f_t t _Y __ r~~-1'._' __ T_~_o __ ·?_ . __ , _ _ i __ l -~-'!_-~}. J_ - --· . ,. ' . L'~---t~ f_ -~------· 
fior11 

··· ··· - -- -- ·- ··- --·-· ---- -·- -· ··----- ·- ·· ·-· -·- -·-------- · ------·- ·· ···· --· ·------

fr o1n 

fr orn 

fr om 

*Depth to water noted from Ground Surface (G .S.l, Top of Pipe {T .O.P.), or Reference Point (R .P.) . 

0/106 79 Burns & MCDonncill 
f noli,.fla • lorf.P~ln l • · C<ant rn l ..ta 
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TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

1,-J [-::, T l l\ k E. S I Project No. 8,(_J- 075 - ~'1- OC>2 
1--- ··- ·-- - ~-·~---· .. ... ~- - --~ -~-- - ·"-"· ---·-------------_.._JL_.. _ ____ ...c..... __ 

Projnct Name I Hole Nos- s-- / 
Location Elev. Ground Surface (G .S. ) Yo/~,'3 
·-· ·---------------------------------------•·------------·----------------------·----------·-

N E Elov. Top at Pipe (T,O.P,) or Rofcro11co Point (R.P.) ✓,19 7, 7 2.. 

Date Started Drilling Ho le Time Total Depth of Hole Drilli11g Tvpe 

Date Completed Drilling Hole Time 
_____________ -·-----··--· ·--------------- ---------1 Total Depth of Piezornoler 

~-' r->· ' i, 
r-ootauC! Slotted 

Dc1te Piezomeler Insta lled 

Remarks : 

Date 

--L.f - cc.. -e~ 
--·---··-··--··· -·--···-·- ·· --·--

s - c. <t - 8</ 

Time 

11:'38<0\l 

/ 2 : ~!; f •>i 

A 
G, 

Time ~-0 

By Whom Depth to Water• W.L. Elev. Remarks 

1/tAsta. J / 2, 3. f<om 7,0, P,. 
-··---·---.. ··------···------- -------·- · ··- ····- -·----· ---------·--·- ···-·-··-·······--·--·---· -··-· 

E rns7,v, c:I ,, ,, I 3 . 0 from ,--. t), P* 
---1----------------f--------~--------··--·- · ···----··· ····-··· ··-·-·· ... ·-····-···---·--

(;1- Z. 7-8-Lr l0~ -'17 "'11, / 3, 3 (, fro,n T,0, P. 
1----------+--------t------------- -t----------------1-------1-------------·-----··---·---·-·-· 

;{, H, tJ L , ,--. £ O ~1 

8 - e, - S •t .~.:__?> ~; 1.-·. _·•-+---....:::...----'-'--------+---l_ <!_,_q_ 7 __ fr_
0 m ___ ,._, _O_,_P_. __ +---'~l_-.::::S_:._~ _,_·_,_S-__ -------------··---··--····- · _____ ___. G· E. r- ,1!d ,, ,a,, •I 

_ e_= .. ~'l -= !2-~·----';°_!tUe••• _ G, i:,.,...,,1, ••. ~~ ·-- ·-L:-i!. 7~ from r.o,t>. -'-1 .?.J, _9.., __ . __ .J.t .. ~"lr-t°C ~~t.~.c~~~~!. . .. l< :vr'!.'.'' . .r!:.~-~•i~r~ 
- ~ _.-:-__ ~9__-_1!_7_ __ ___ f_O: Lt> (A ~Y\ -----~ -'. ___ ~_r_n_ s _t _t_'°l_Cl_l_l_l\_ +--__ , (,_ ,_~_ 7 __ fr_0 _

111 
__ T_, _o_,_f>_. ___ +-_9_3_1 _._::._3 ___ ---------------

lo - 3 - 81 
--~ --·· -- _Cf_:_2._o __ "'_"_'_,_ __ H...c.....,_R_o_l._,_ ..... _ :::_o_>_:_l __ , __ ,_1;_, / •io from T, o, F, 4 3 , , ~ '- ·· ····--· £"/ft. c 1,--., -~ . (o.,f ~ -·--·----·-· · __ 

Io - Z(p - 8't f?_:'f5pl'r\ C:,, 1::. r n s 1m a _•~ .~- . IS-, 3 S from T,O, P, - ~-} -~-~ ~-?--·· -- £ le c. 'f., .. , ·t. 1:_"!_t_~-·-·-------·- -·---- .. . ·--···--·-····-·····-· 
--·----------·---- -

I 2. - 1'l - 8t .l2: Y5 r"· __ 6_-_· _ L_-:_·•_· 1_1_:._1_1_.i_C1_•_1_n_~ __ 1_;r_.,'_,_·<!. ___ fr_o_rn __ , _, _t>_,_f>_,__ 'I J 2 , S E 1-e e1 r/c. I fl~<.. __________ .. . ·-· ···-···· ·----· _ 

:s-~o-05 ~-~7.D.,,,, G,fr,,5'Jn\<J,,1n __ _ 1 i::,J,"B from T,O,i>, ~~!:-l'-1 -;.-,~d 10-ei· .----- ---··-···-······ ·-· ··------_.. 
-· L/- I Ei=. f--.~----· · ···---··.:::-:..--···-·--- -··---<"! ~ t;: ut.dU..i-'!Jlil . I?,, oo . from _ T,oif.: ___ ____ -'/_3~~ , ]Z ....... ------·------·----···· ·--·-- -------·--·--·-----···. 
-~_:c...!,; _..::.Er· l~ .. 'eLL../!--'11--- ______ ....G~>...!:. t .• , c, ,, · 1 ___ J_;. ,!.J2. __ ··· ---Iin._,E..L__ _____!L_33.i85f. __ --·---·----·-···-····-- ··-· ···-·· --····- ···-·--· .. ....... ______ __, 

(,. - -1 {;~ /I ; 15 (Ar> ) .:: • rc:,y, o. ·/., k.;:. . ·---L~.:}e from T,o./>. -~-~~·: :.t~~-
- -·-···-··-···-- -·-------·--

- ~ =·_f:3 __ ~ -~__£'__ ··-··------· ····· ·-·---· ---~ ·_:· I::_,}'~ ('.I-/.~ -~ 1: .. ·-----·c_.!__c_·.1.!· '7~/~ ~--- .. -·--·-- --- . ·--- - ·- ·----

jc-J!.,-f.'t_:, ___ ,___ __ hl, [°/ · lo 
1-------·· ·- . ·---·- · ·--- ----·---

_;_;::._,_-_.'.:_·_-:;_fr_o_m __ ,_,_CJ_,_, .. _· _*_+-_"-_r_:_;_·::._:_._·_::_
1
_f _

1
. ___ l!:__!:...~1 r '< Tey ___ e __ _ 

/.1, f', · I 0 / ,:.. • I c . from T, cJ • P_ <1 ::: ) , r,, fJ 
···- ···--- -·· ··-·-·----··--· -------=--<--- ·-------- -···------·-----

lfllnl 

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T .O.P.l, or Reference Point (R.P.). 

0/10679 Darns & HCOonnell , .. .,., ,, ·1s -< ;·1·.2.x 
[I\Qllwef ••ArchlttKlt - Con~_,.,t, 

. Jl WL .. _ll Jj 



TECHNI CA L S ERVICES 
GEOT ECHNI C AL OE P ARTM E NT 

.. ,M, . ....,,,-M, . .... •. ...LI . .L 

JI 

Observed Water Level Readings She1!t _·--·- __ of .. ---·- ···----

Pr o jec t NiJJlle 
_________ l _P_r_oi_ec_t_N_o_. _ __ e_ J._1~--o_Y_..,_c-_,_..:;,_-_o_·_o_c... _ _______ ---··---··· I Hole No,s- 5 2. {old. HL-2) 

Location Elev. Ground Surface (G.S.) ~.t-1.r.1. 7 
>---- ·- ··· --·- - ... -------------- ,_ -···---- -·-

N E Elev. Top at Pipe (T.O.P.l or Reference Po int (R.P.) 

Date Start ed Drillin11 Hole Time Tota l Depth of Hole Drilliny Typo 

Date Comp leted [)rilling I lo le Time 

•--------··-·-·-·---·-·-- ·-··-- ·------------------------ Total Depth o f Pie2ome tor r-00 1ai1e Slo t led 
D,1t e Piezome te r ln s1;,lled Time .3.0 
Remarks : 

Di!te Time By Whom Depth to Water* W.L. Elev. Remarks 

lo, '1 from T,O, P, -</ 3 (,, I I 8 
--------------,1---------~- -----------·--- --·--···· .. ·-• ···- ·· ----- .. ~--

S--23-8-<f I: 00 ~ 111 G, E.rns:.1,nQ.nn /t,3 from -r,o./J- ~ 3S, 78 
-·- --·· - ·--- ---------------·--- ------····--·· ··-··· 

~ - 27- 8 1f lo~£ I c. ,n R., i{o l, , ·,-., ::o ll JI, 3? fr om r, o. P, .t,,s:.o.. ~ J 
- - ---------+---------i ····· ·· --·- - -- -----· --·-- ·- ··--··--···--· 

e - 'o - 8"-1 - 3 : Lto F"' ··- __ 6 ··- Er,,~ I Yll ~ n I\ - -·-- { 2 ~-9_8 __ ,r_or_n _ _ T_,_tJ_ ,_fJ._. ---+--4_ :,_,._~1_, _1_0_._ 
. ··-·····-·"·-·------·•'"-----·- -----

8 - 2 0 - fJL/ 
~ .~~.- .. -~ ... .. . __ . __ s::. .15~••• ----·· G- Er•l'!>l,.-1,,~.-i 13.,75" from ,,o,A . ___ -'_!_;3.···~-'- -::,_., ~------ . ··-··. E 1~ ~ ·-/.,. , · c.. _ 7 ~.f e_ _ . ___ . .. _ 

.. -~·-·-
10:t;;o.,.n1 /~. 30 from T, O,P. 43 2.. 7() 

·········· ----·-··------·-- ·····-·----·- - ·· -· ·--·--·-····--·- --

IO - 3 - 8 ~ o/: c. 5 A n1 ..... .. I}_:_ --~ob• ri s u 1_ _ ____ -. . J.:.!.:._ _5 'I 
1--- -------+ ---·--

Y3<,59 from ,,(),~ J:./ ~~ t I" I•~ !~_f> ___ _ 
... , .... - ---~-.-

7 o - -z v -s Lt __ t--'·~: __ ~!!_. e ~--·-. __ __ G_, E r 'lsi r>10 .n t1 _ _ ._ L~.! 59._ __ ._~r_o~.n -·-···!_·~-~ . ~~-- ___ - ·~} .. ~ 58 _ __ ---··-- ·-··--'·. ____ '_·_. __ .. __ ··-· ·-··-···· ·· _ ····--· ··············-
I 3, 3 fr om T,0. p_ -939 .8 ,, ., 

/ 2 - I '1 - B~ . 12. ; y I J.· ,,,, .... C. , Er" s7 ni a. t1 n 
----------- ---- -----·-·--··--- -····- - ~-· -- ··-··· ,, -- - · - .. - ·- ·- ··- -·-- -- . . 

..3 - !?O -_ Fj'} ---- __ Z : 15 n_h . .... c.,' Eu,!:.·/,,,;_" ri .. _ ,_O_, ~': ___ fr_o_r_n __ T._, o_ ._p_,_ _ -', 3 f. · . J (., ... 

- ~·--_l_fJ- 8. .•: ..... -·------- _ _ _ G, .'.. E. !_ t1 s 1.:~~! '2--·- l---' -' _, _l_f ___ 1r_o,r_, __ T_,_o_._P_, _ _ _ 't 3, 5 , c.. 0 
JI · 2 r; - 85 
C, - 7 - [35 

··-· - --·--······ ·•·· ·· 

8 - 8 - €5 

t c'. ~-Z c; pm ___ . 
/ I :25~,,, s . e, , •, ' ct'/"' /...; s 

·-- ··-···y -·· ·····- ······ ··-· -··· 

s . ~\,. 'j • <:-:-!.-__" ~ / ~. ·-

/2,0 from T/Of'-
. - ···------·-·- ------- ··-----

Ir, 9 o trorn r.o.f>_ 

I -~ ✓ 9 C: from "f" • c) • r'. 

~, :, ,_;- , u e 
.,, ~,_:. ,>8 

- --· -·--- · .-· - ·--- -·---- - ·-··- ---··-·· -·-----·-·· 
f1om 

1,n,n 

*Depth to water noted from Ground Surface (G .S .), Top of Pipe (T.O.P.). or Reference Point (R.P .). 

O,W t, 7'J Burns & t1COonn11II 
fngln-e•,1 - An.hltl!'t h ~Con-ul't...,lt 

.. 5-lc:- e ' --·· -, (). f e .... ... ··---·- - ... . 

c I o 1 J, r...l~ e 
....... . .. .... _ . ··· - ·-·· · ---···- -···--

"'" "' ·1s-( ;f" 2.x 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet _____ of ____ _ 

Projec t Name 

Location 

I Project No. 8 -<, - 0 7 S-- - ..,(_I - 0 0 "2. 
------------------~--------.---

Elev. Ground Surface {G.S.I 

I Hate No. S- 5-3 ( o 1J /-1 L -J) 
-</"1/.1./,8 

------------------------------------ - 1-------------------------------------------- . -----------
N E Elev. Top at Pipe (T.O.P.) or Reference Point i R.P.) 

Date Slarted Drilling Hole Time Total Depth of Hole Drilling Type 
'2.3. 7 

Date Completed Drilling Hofe Time 
t-----------------------------------1 Total Depth of Piezorneter 

2.3,7 
Foota(Je Slottflll 

Date Piezometer Insta ll ed 

Remarks: 

Date Time 

,__5"_ -_ 2_0_ -_8_-'1_ + __ 1 _: o __ ->_r.~!-. 
(p - c. t - 8 -'it IO :5-~ a~, 

Time 

By Whom 

G, E. r--nsf 1>, d.i'l t\ 

R. • R o u , o s·o '] 

3-0 

Depth to Water• W.l. Elev. Remarks 

I/.'- S' from 7~0,/1; "'7' 3 7, .3 5" 
--·-------------- +-------+-------------- --------·----- .. ... .. ··- ----------

II. 8 S: from ,., o. p,. -y37, / S-
··--··--- ·· - ···-----·-····-- ··-- --·-·- ··--·--. ---····----·---·-·---·- · ···-····---

I/. ?<t from "7, 0 ,µ_ 
---+---------+----------- t---------------t-------..... - ------------------------··-···· ---

8 - e, - B~f 3: 1' 2. p,-r, G. -c,..,, ~ 1,,-a ti 'I 
~---~·--·-·-- ·· ., ..... --------L---+----------~-+------'------------------+------------ -----·· 

13,<t,2. from T,0, P. 

8-"20-9'--, __ s-~ 20 r'" __ c;.._,_E_ ,_"_-_:.>_, _h_,_<ll_.-._.., __ --------------•--~ _3 _LI, 7 ____ ___ £I e .,_, r, ·c. Te(f ~ ____________ _______________ _ )Lt, 3 from 1,0,P, 

10 ~ 55 "/11 J-4,9C, 110111 ..,.., 0, />, ~ 3 l/, 0 Lf 

/0 - 3 - 8~ 
.. •. ---·---------·· ·- ·-··-···--· -- ··----·--·---- .. . 

J ';;, O"f lrom I I 0, />, c l'c'c-1 r- , c T" ,. Q 
----·· ·· --···- - ..•... , ..... - .,, .... /. ... ,.-------·-····· -- --····-· 

/o - Zfo-8'1 ___ ___ ,_2~35,rn ______ G, ~rl'l ~1>Y)CH\r1 IL.j1JO horn T,O,P, 
------------~---,----~---------·~ -

I, 

/ 2. - IC. - 8 'f f_ ~ : _ ~7._J'.~~'---· G,, E rtl <E;·/ tl".d ,1 1) 11, 0 , from T,O,P. "t ~ ':,, 0 
------------------+-----------·- -----·- ·-------··--·--·--·---

,. 
···- ··-········-

__ _ z. ·- 1 0 C ,.,, -- __ G_ ... _· __ E_ r_n_"!>_"t_ ll_,o._ n_t'\_--;------!!.: ( _.,,_--, __ f_"_m_• __ T_, o_, p_. ----+-<, __ ~_..., :_? -~--- . ___ 5·1 t' e I +-a.~------------------- . ··--·------
~ - ,e -zi: tvo?_~ ------,_ G, c,-,1 ~;111,01111 

t----------t---

I c:', I from r,o,e. 

1---~- -_? _t;_- _e_~_-______ / c ~ c. r ~, . 1 

_J1~35g111 ___ _ G - 7 - gs 
-------·--

frorn '/ 1,~ . 17 

G, Er,1-S.1fl,ci11,i /Z,<"P3 frorn T.cJ . P, .,.13(-.'37 
---t--------------t----------.. ---·-----·- - ·----------· ··-----··------·-·· ·••" . 

5 · .t~.Y..-~_0:'!__~--~J ~ I c . 83 ------·- . - -- .. - -- ·---··-·····-··---· ·-- -·-··· ·-------- ·--· -·---·--·-- .. - - --·-- ···-·--

8 ·- ~ . t'~ 'S. fro rn -,, (.).fl. Po.. y I u } .;> ~ ' ~ -- ____ _!_'l_, '/. 8 Lf 1 '/, ~ 2. C I u ·1 ), T.-,/ <:: - ----~------- - --- ---------····-··-~-- - ·--·····-··-----

fr urn 
----- ---+----------------------- --------·-- , . . ·- ····-·----- ---···~·-·--··-----· ,--•~·--- ------~-- ·· - ··-·· · ... 

from 

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T .O.P.l. or Reference Point (R.P .). 

O,H/6 79 Burns & HCDonnvll 1:,,,.,, '/S -<,"J' I. X 
fn9-~1-Archit'K•t - Con...n.,,c& 

.JJ llll •... ~U :.1. . ] 



. l IJllL,_J l . . 1 
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;' 

TECHNICAi . SE RV ICES 
GEOTECIINICAL DEPA RTMENT Observed Water Level Readings Sheet ___ of ___ _ 

Projf~C I Na,nc WE S TLJ\k£. I Project No. 8 .L../ - 0 7 5 - -'I - () 0 c~ I Hole No,s-s ~ ( 0 IJ__ 3G, ) 
----y------------------~--------~--

Loca tion 

•----- ·----·--··---------·-
N 

Date Started Orillir,g I lo le 

Da te Co mpleted Drilling Ho le 

-----------------··----
Date Pielorneter I nsta11ed 

Remar ks : 

Date Time 

--<t - c.Co - B<t 1--------- , .. _____ ___ ·--··-- ) ; 4./~ f>/Y) 

5"- c. 3 -_8_ -"f_ . __ l; l!!_t_m __ 
~-?.7-8"'1' JJ:l5 u.m 

Elev. Ground Surface (G .S. ) -Lj70.o 
-,---···-·---···----

E Elev. Top at Pipe (T,O.P.) or Refercnco Point ( R.P.I ~7/.0 
Time To tal Depth o f Hole Drilling Typo 

Time 

Time 
----------- ·--------- Total Depth of Piazoma1er 

.</0, <t 
r-ootaue Slott ed 

3,D 

By Whom Depth to Water* W.L. Elev. Remarks 

P.. Hws.1u. d 3~, 2. from T,0,P, ~stu,e --·-------------~------- -·-----------·--··-·-··-----·-
G. er-nsrm.::t.,'1 3'"v',c.. from T.t),fl, -L-1s-~./3 

--·-·· ----·-----------➔----·· -··~----------

R. J..!,.;6,·ris on 35,~Sfrom T.o-P, 435',55 
~ - ----- -----··-- -------- - ----------+----------------+----------1--- ---- ····--•- ..... ... _ . __ ._ --··----······------1 

8 - ~ - ~-Lf 3 5:, 7~ fr om T,O,P, ~ 35",2.S" 
• -••••-•-r••••••-••----- - ---+--•---•----------+------ - -+-- ------------ -

9-"'2.0-B11 
>------·---·····--· ----· -

G, E.rn~1n,ctnr\ 31f, ,.I..( from T•O,P. .Lts-Y, ~ /;lec.-f,..,·c. 
--------~-• .. - ••--------------t-- - •r •---•,._ , ___ -•-•-• 

} : I!.)- v n, 
~ --·--··------- -------. ·--· ··~--·· ---l-· -·----··· · ·-

B - 2. <1 - B-4 G, £f'nsi·mann 3G,.'l/'frorn ,,o,p_ 1,~Y-07 
--- ·--·---., . ., -·----~ ... ------·t---·-------t -·-"•--- ·-·-----·- ·--·· ·- ·· · .. ···-

1------··-----·· 

/o - 3 - €,7 t---------- .. ... --- -··· -- -··· 
10-Z(p-'r!,,'1 - - -··-·· ···· ·· ·- --

) Z - l<J - P/1 

IO : 15 o, , ,1 G • /;:.. r,. s: i rlJ q: 11 1> ·::; 7. 2Y from · r, 0, P. 

/f; 05 afh 

IO: IOd I>"\ 

·· •·•· ·-··--··-

~. ~ob,-1so" 37, /9 from T,D,P. 'i33, 81 
·······-···--··-- ···- ·----- - -----·-- ···· ·-·-··----· · ······· ··• - ----··- ···------ -- --·- ··--- ·--··-·· ·-· ----·-··-·· 

G , £,,. n .s 1 n, a 11 11 34',20 frorn r,O,P. ~31/,80 
••• • r •••-----•--- - -------------- -------------••- -----•- -•••----••-

G • E I' 11 ~ 11,, ~ ,, n f rom r,o,P. 

:~ t.r~.'!r:~~---... -~-.'!'-.t-.... -:!.-.-.... -- ::::·.-.... -..... : ..... 

, , I, J, : Lf 8 Cdl\ 
. . -·-·-----·-· ------------+---------------· --------·--·----···· ------------ ---·------

c .. [,- '"'~-t )ho~•., 3 ~. 08 from T. (),P. 
1--------·-·-·~~ --- ·-·- -------·----------------- _-·_'; ~ ~ ·~-~-~·-· ··- -··· ::._-l_e_e_l __ i _Q~f,_e ·····-·-·· .. -·-----·· --.... 

Lf - 7. S · £' ~ "f ! 0 ~ o , .-
J-----·--···· .... ....... ·-···· 

__ ! ~ :~1.: ''. ! . "'.:, . , r ~xi~:l~-~L~- ____ };__~(: f__'_J _ f ~)~ __ 1_·.-· _11_,_f'_-__ --11----
1 

I : ; ..:. • I <,,. -· - ··-··· -- . -- ·-· --·--- -- · . 

_:-:::::-.·-·-·-··-···. --··~ ~ .. f~ '/~.?-!.~.'.~ !:~.. ~C- •~. ·s: ·-1·'.'.'~- ._ r_,_t1_,_~_-__ . __ .:1 ~_r_,____!__?_ __ . . .. c. _ I c. 7 I._ .. _r .. /' -c -·---·······-· .. . 
lrorn 

lr u111 

*Depth to water noted from Ground Surface (G.S.I, Top of Pipe (T .O.P.), or Reference Point (R .P.). 

0806 7Y Burns & HCOonn~II 
£n1tlne"11 • Ar<hi1..- .t 1• C~.u1,.-.tll 

··-------

/.,, ,,,, 'J'S .C:T l · /1 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

.. ~-.... . ua...-... . . . i.. ... ... . . .. .. _ . ,., ...i, . ... .. . 

Observed Water Level Readings Sheet ___ of ___ _ 

IProjectNo. B-'l-075-~-00'2. llloleNo-J-ss (old 35) 
- ········ ...... ____ ... _ .. _,. _. ___________________ ~------ ---~------------------'---------------'-.------------I 
Projec t Namfl 

Location Elev. Ground Surface (G.S.) 

•-------------------------------------+----------------------------·~-- ----··-··· ··-------1 
N E EIP-v. Top at Pipe (T.O.P.I or Reference Point ( R.P.) -Y 7S, I 

Date Started Drilli110 Hole Time Total Depth of I lole 
<a 0, 0 

Drillinq Typo 

Dille Completed Drilling Huie Time 

Date Piezometer Install ed Tirne 
Total Depth of Piezomoter O 

¼'o• 
Footaiio Slotllld 

3,0 

Remarks: 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

-4 - z <u - 8""'f I: Jt f!.L. m ___ T. 0, fl. -4- 3 7. / B H1,Hit1-d :3e, o from 

1---5_ -_ 2_ 3_ -_(;!rJ.{ __ ➔ __ <J_ ; IS t 1>1 1"; (), /J, Lt 3 7. 2.. 

<., - 2. 7 - 9-,!f J t: Z O a ,. , T. 0 • P, Y 3 7, 0 8 

(j, Er ''':,:f.11 o. "'l 

I<. • A ob;nson 

"37,9 from 

3e,, 02._ from 

9 - 8 -8.L/ 3"-00ptn r,o,t'. -s,3r--,ss-
----~~--1-------------+-------------~ -------+----------------······· -- ---·----+ 

G, Ern:sT1ht;IT'I) 31,55 from 

8 - cf> __ -:-- B_~!_ __ ____ Lt_; _"2_S-~ p~r•_• -·+------------+----------T_,_D_, P_. _ _,_ __ ,1._l _3_~_,_ 7 __ -+ __ £_ f_e_c_1_r_;_<-__ r. __ -~p_e _____ _ G, £ r ,1 .s1 ,n o ,, n -Y0,4 from 

8 - C. q - 8 l/ I O; '2. 'O Q. th 1i O, I>. -4 1 3 , 9 7 G, E r I\ s im.:t ll n ..1.., I. I 3 frorn 
---·-------+-- -~--.--~·---·---·- •---------------tf----------------f---------•---------------

/ CJ - 3-eH ,,!,oa..1>1 T,o,,., -933,95· 
--------·-------<>--·-.. ·----.. ····· - ·- ··--·- ... 

R, A.ok>11'lSOh 41. I~ from ___ t .t:-~7..:.~~~- .T~t..~---- _________ .. _ 
I O - c '6 - 'tJ 't IO : 0 2 o '" T, O , P. ~ 3 <./ • <f 0 C. r E ,- "' 51 th o II tl 70, co from ,. " ----· -·--- .. ... . -· ... _ .. ...... - -· ·---- -·---·-• .. -·---- ----···- .... .. -. ·-·--.. •·· -···--·------~-·-·-------··-. -~-·~--- ·· -· ·· --~·-··~~· 
12-/<f-8"1 I I : 45 -::1111 G , E, "::1,.., ah •1 ,r-/0 I c._ from 

1---------··- ··-·---· ··--···---·-------·-··-· --·------------,f--------------- ----·-·-·----· .. 
.. I I 

·- ··----------------------·-· --·····--·---__, 

3 - .3() .-: __ fj~ ____ _ _ I : Z ()1,," 
G. £ rn s'( ,ri,:;;,.,.,, ~7.i:n from 

------
4:!. 7. ~ 7 

----------+----
T, O. P. 

·-. · - - --·--·---
e,;s5am G· c r,i :;T,nann '38, c., 3 from T,O. P. ~:; r.., . "-f 7 

t--- - -· ·-··· --········· ··---·· ·- · ~--- ·------- -.. ·-----• -------------- ··-----·--·- ... -

1-:-soprn s. f'o.y,"" 7 ·.,._k_ ;.5 38.!."c; from 

e-s-es 
1-----·-··· ··· ·· · ····- · --· ··-

s. foy _,o.-lc..l<,,; __ 90 ,73 from 
--·-·"--· · 

L, ~_I,• $ 7 --, 1 c,,,71, -rupe 
- ------ - ----- -------·+--- -~----4,------·----

,,o. ;>_ 

frorn 
- ------·---,----------· ... ····· .... --- ···---·-------1 ------------+------- !---------------------·-· . .. .. ----···----t 

from 
-·---··- - --·~ .. --·-·-·--·- ··--.. ----·- ·-··-------- -----------• --------------- ---- .. ~-----~-·-·-··••"-- •·-~~-··-····•• .. ···· ·- ··· · ·····-·"-~-·····-···---· 

from 

*Depth to water noted from Ground Surface (G .S.), Top of Pipe {T.O.P.), or Reference Point (R .P.). 

01106 7'1 Burns & MG>onnvll h11,11 'J 'S -C Fl. -1/ 
(nqn<l..-1 • ._,th11.._l, -Co-nw".-i1• 
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Ulll .... ~J . l 
·- \,. , · 

TECHNICAL SEnVICES 
GEOTECHNICAL DE P ARTMENT Observed Water Level Readings Sheet _ ___ of ___ _ 

Projf!c t N ;H l\C W ~ S T LI\ k E: I Projec t No. 
-------- ----~--------~-------

B~ - 075 --1- oo ?- I Hol o No:I-S-4> ( 0 h/ _3-<.,) 
~-----------.--.... •- ~ r--- ~ --------

Locat ion Elev. Ground Surface (G.S.) .-:., 75. I 
·-----·- ··- --- ·· ·-- ··~- --~-·-- ··· -----------

N E Elev. Top at Pipe IT.O.P.I or Rofercno? Point I R.P.I 

Oi'lto Started t Jrillin<) I lo l c, Time Total Deptl1 of Hole Or illinu Typo 

---------·--------· ·-··----···-----·-·--------------------------t <o I, I 
Date Cor11ph, 1<1d Drillin\J H o le Time 

---~#-•-·--·- ·--- -------------------- -------------------------1 
D;.11e Piezo111eter Ins ta lled Time 

Total Depth of Piewmotor 
4, J , I 

Footug•1 Sl o twd 

'3,0 

Remarks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

----~- -_<_~_-_a_<t _ __, __ !; 3:. ~ e ,., .f! HtAs.iQ_d ~/. 'IS" f rom 7, o,p_ 
·-·-- -.. -----------! 

.L./ - z. 5' - B-'f 8-,, I(> "'I}\ G, Errisi..-io.,-.fl ~/,5' frnm T,O,P, 'f~t,,'I 
----+--------+-----------+---------------+--------,------··•- ··-----------

~ - C. '7 - ?, Lf I I : C !: .:J. 1 • I H , R 0 6 I A So f"\ "l 1, C, 7 fr nrn T, 0, P, 4 S 4- , 7 3 
---·--------+---- ---1------- -------+-- - 1--------· - -·-·· -- ----------------.. ,- --····-· ···· --- - ---t 

8-8-8-'f 2', <:,f'p,.., G, ~rrisif"'anl) '13,~~, fr om T,O,P_ ~35'1 04, 

8-c.0-94 

8 - '2.<J - 0..lf 
--·--··· - --------- - ····-----

/ (I ~ 3 - 'oi{ 

/0-2(,,-f3Lf 

/0~ 22 ~IY\ 

// ~ I 5' a '?l 

G, l=.r11~T,-,,echn 

R• N<>L•nSO"l 

G, ErnSTt-,,anl) 

~fl/ , 0 from T, D. P, ~_3 __ -1/_ ,_41 ___ , ___ F, ~ c, .. ,· '- ,_ e e 

f rom ,. 0, fl_ "-(33,51 
.. ------------·--····-··- -···-----t---------.. - ·-· ··--· -· --·--- --------··· . ·- ----------

--~~''_r,_i_ __ !~~_!_~----- _ ,{(!.__~_~:!__3_ ___ --~ f::_<:;}_".!.:=.~"':E!L ___ _______ .. _ 
fr o rn i,O,fl, .l.,3-S,,</£' I• •• 

---- ------- >--··- ·----------·-··-,- .. _-4_, _______ _ _,,_ .. ·--------------------·----- · 
from T, 0 • P- I • 

,, 
•-------- ·--·--- - ·····-·· · ~----·-----

- ------ -- - -·- ·- ----- - --- __ '!_!_•xc. __ ~ ~ T- 1 - ~~: !:.~---·- --~' ~; <.,__~ g_ ----~±~-~-L_ 1 °' e.f _ ----- ----- -- .. 
,__~1,_--~ ~ -_ i!,5' __ . __ JJ ,_ Lf B .. ~ ,., " ' _____ (?_:_ __ ~ .- r1 ,.7,l,Q ,, ,> -'/?./7 from T,(),(>, ,,.f3"',C3 

···-----·- ··•·•· . -----·--· ·- ·-·· ·· •·---·--··-···· -----------·- ·---·-···--- -·--- -· . 

~ -~"!__ _-:-__ ?_![_ _________ J_ ~ 'J 5 · t.. 't> _ s . Pa.. y ; ... -, #l k ;s __ 'f.c,/8 fr o111 T,0,f>_ -l, 3~ . r-~ -------- .. - ----·--- """ - __ __ ___ __ ,, __ ·-----------

--~-~-_? •· 8,5 __ ___ ______ _ _ S, P.,.y ' __ ':"'_!__•<_~_•·s _ ---~'! ~1/ s '_"_H_" __ -r:_,_o_._ F-: ___ ___ ~_, _3_3 __ -_ ?~---- ----------·----- --· __ _ . ___ ___ _ .. 
frnm 

······ ···---·--·--·-

... --- ·-- .. . ------- -

·· ····-··-· -

1------· ---- ,., ___ , -- --·-·--- - •-·-- ----- ·--·-·----- - - - .. , ...... . -- ---- --- _., ___ ----·. ----- ·· · · ---------·- ·-------·----- ·-- --·----- --- - --· ,...... ' " - - ... ____________ ., --- " . ---- .. ·----------
fr om 

---·- --------- ·------·-· ··-- ··--·- ·· •- -· -·· ·--------•------- ···· ·-- ·--·-·- - -···-- ------ -·-------···· -- --··· ········ ·-- . . · ·- ·-- ~ ------ ----
frorn 

*Depth to water noted from Ground Surface (G .S .), Top of Pipe (T .O.P.), or Reference Point (R.P.I . 

OX067~ Burns & MGJonnvll 
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_/ 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

Projec t N,~~~ --------4)_ £_ ~_- _T_t-_ A __ k_ 'E_:... _______ _ ~1.:(~:,1_ No 6-4 - 07S - ..I./ - o __ o __ ~~-------~'1-1o_10
_ N_

0

_'£_-_5, __ 8 _ __ (o/d ~o)_ ___ __ _ 
Locatio n Elev. Groum.l Surface (G .S.l -4 

7 
7, 5'" 

- ----------1----- ---- - ------------------------ --· ·----- - ... . .. ~- -,--·-- ---
N E Elev. Top at Pipe IT.O.PJ or Ref ere nce Poinl ( R.P.J 

Dat e Staned Drillin11 Hole Time Total Depth of Ho le Drilliny Ty pe 
<.,,o,O 

Dil te Compl eted Drilling Hol e Time 

Da te Piezome ter lnswlli!d Time 
---~----·---~ --···--"'--·- ·-··- ···- ···--··- ·- ····~-~- --------------------<1 Total Depth of Piezometor 

G-0,O 
r-oolil(IO Sluttod 

3,0 

Remarks : 

Date Time By Whom Depth to Water• W.l. Elev . Remarks 

1; 30-,,= P,. /../tA.~t--.d T,o,P, ~ 5 7, o ~~-5' f rom 
- - ---t-----------1- ------------ -+---- ----1-------------------··-··------i 

e,~oo()....., G, £rn·i,Tr\,O.nl\ T,(),f"_ 4-:l7,2.. "-/3. 3 from 

I I~~ 5 a..m R.,, it:{ob,11-::.0,i 1,0,P, ~3(p.,Cf,:;-Lj3,55 from 

e- e - e~ G,E:r,-isTrnccnri T,O,f>. </35,,_/ ~s-. ~ q fr om 
~ ----------------·- ' 

-;z_ ~ Lt ?;p ,,, ·- · 

~; 10 f ! '' _ , 
/0 ~3O'11.m, 

------ -- ----·· -------------+----- -------·-•-------- - ·---- - - ---·•··-·····--·-·- - --..... 
e - 2 o - e.,, 

--·- ··-·- ~~--··-··~- -- ·---
G , Ernsro, <-'1111) 

G, E.r'l;;7mG1.n.n 

from 
- - - -----------+--- -----· · 

T, 0 ,p_ E /t!ct,-,·c 7_,f e __ _______ ______ ___________ _ _ 

"-I~; 8,1 fr om r. 0, P. e- '2'1-eLt 

10 - ·:s - e~ 
10 - "2&- e~ 

---------+-------- ------- t··-----·-·--------------------- -+------- ------------------4 
R, Aoh,')SO'i 

-1 - ------+----- - '------1------·· -·-----~---~----·-· 
/(:2/ c:I./YI L.t 7, i, '2. fro m r✓ o,P. ___ ~ -~-~-~_ <t_8._ ______ ·--- ~!f.~ !c'..!. ... T~r.~- __________________ .. ______________ _ _ 
? : 5"0 <1 n -, "-ti;. 100 frorn -r,(),P . -'-/ 39, 50 I, 1 • 

----------- ------·-··-·- --·----- ·- ·--~------·- - ·-·- · ·- --·---------

/2 · l"l - 8,'l /t-,.35dm G, Er.n. 1,lm.(:1fl\ 
t---------- _ ___ _, .. ,. ·--------!-· - ------------ ·- ·----+---------------+---··-·---·--·-··· --·- ·~ - - ···- .,~-~ .. ·····-·~--·-------····----·~--------- ·-----------t 

/-J(o, 0 from T, O.P. . ' I I 

__ 3 __ : __ ~_'?_ _- _8_5 ____ I :_;;i-f.'!:'_ ___ G_ , _~_r_n_s_T_1n_ a._11_n_ from r.v .f. .Lt .s, S9 
--·----------+------ - - ---

.5·Je e l ,~fe 
-.. •- -·-- ... ___ .. _ _, __ ., .. ,,-~ ... - ---··---· 

G , E r,i Sf•}1C!11,1 't~ -0 'I fr om r,o,P. ~3t,.•J~ 
------------ ---·- --. ~---~ ~-~--- ------ - 1-------- ··-----·-- -----·--

(p - 7 - 85 1:_ _'-!__r.!_,__p,_11_ -+--__ S_•_P._.,..~y_ ,·~--,"-lr:i-s. ~"/.J 3: f rom T,O,r. <-f~l, ,--3.7 
-- · - - ------------- ···----·----· ·----- .. . 

__ 4 ___ :::_~ =__ e,_s- ___ s_-Pc:xy, -0..-t&<f..1.> -4C#'t.l trom T,iJ,P- 1/s.'f,09 
from 

·-- - -··-- ··---··-·-----.. ---·--·· 

fr om 
-··· ··--·------·- · ·------------ ·--------· ·-·· ·- ·--- . -~--···•-··---·----- -- ------ - ·· -·-- ·· --- -··· ·· - ·------·-·--·-----·-

f rom 

*Depth to water noted from Ground Surface (G.S .I, Top of Pipe (T .O.P.I, or Reference Point (R .P.). 
()/!() 679 Burns & MG>onn11II i:.,, ,,. rs., :'f'-2-x 
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TECIINICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Shect ___ of ___ _ 

Pr o jec t Narne v-JE. 5T l 1\f< E_ 
.. ·-------·······-- ···-----------

I Project No . I Hole No • .I- 59 ( o_ld - !'}_-2) 
----~---------------~-

l oc;, tion Elev. Ground Surface (G .S. I 

--····-·····-· ·· ·-·---· - ·--------·-·-··· ---------- ------- ---------1- --------------·- ···-··------- - ---- - ----- ·------- - - --·----- ---- -
N E Elev. Top at Pipe (T.O.P.1 or Re ference Poi nt (A.P.l -s, ,st e,_ (p 7 

Date Sta rt ed Drilling Hole Time Total Dep th of Hole Drilling Type ._ __________________________________ _ -43,5 
Dal<! Co,nplP.ted Drillill!l I lo le Time ------------- ---------·----- - ------ ·-··· - · --··---·----< 

-- ----- · . . ·- ···- ···- ··------·-- ···-···--·-··--- - ---------- - - --- --------- -~ 
Date Piezonicter Installed Time 

To tal Depth o f Pieiomctcr 
<-/3,5' 

rootnoo SIDtlfld 
Jt). 0 

Remarks: 

Date Time By Whom Depth to Water" W.L Elev. Remarks 

P# fiv,.s--t,-d /2.~> from T, o. /J .. -93<.:,,,)~ 
- ---+--- ------lt--

E - Z.L.t - 8-¾ G, £::. r "!>··tm "nri I e ,7 fr om no,/>.. <-/3S--,'17 
- ---------·-· -----------· · ··---------------------------

G> - 2.7- e.,,, A, A,ob,As.ol) / 2, 92.., from T, 0, P, 
,___ _____ -·--··-- -- ---------·----·-· - ·- ···· - -~-

e - ij - ~<, )9,ep6 h orn T,I,~ 
>----

__ ~~-3S-p_~~-- ___ ___ (?__!_ __ Ern ~1,.., qn"---- ------- -··--·---------· ----- -----·- - ···- ... ·-·· -··· --- -- ·- -----·---------- ·· -·- -··· ·-··· .. •-·---- ·· - ·- ----

IS-, S-G, from "n 0,P. ""'133- ,, e -2.0 - 8~ _/O:y9 D{ m __ ___ ___ G. £ ,.,.,, sTm 0 _11_11~,__ ___ _ --------+--··------ -------•--------·-------·--•···-· ·-·- ····~ --··-··-·······------~ 

e, - 2, ~ - 8 Lf c : 15 p '" G. Er 11!>-J•n q_ 'If\ 
---le-----------------+---------· ·---~- --- -- ------···----- --------·-

I 5, 8'! from r, 0, P, 

B-2'1-e"t _____ l2_: 1~t:..'" __ -·· ··-··-G. f. r;,:s1 ·,11.:,1" n /(,, ,~ from r, o. P, 
------- ---- ·------ ----· ------------

, o - 3 - e ✓, 
r----·-·-·-- ··· .. ----------

/l~f..lo.1>i R. Ro/J,.,..s<>;-i /(p,:!!,(,,, from i"", 0. p, 
- -------1-----------.--------- -1----------------

£ 1,-r·I,, t: T,,,. ve 
·-----··· - -- . ------ .. L _ ----- · ~--·· ····------

10--ZG,-8'1 I 5, J,,5 from r, o. P. l.t33,22 1, 1. 

---- --------·-·· -•- ··· -,··· ""----··--•-··-·· 

I I ; 1 8 o. II) /5"1'-f r, orn G , Er fl -s 1, ,, GI ti ,, 
.-. ·----------t-----·-

T,O,f>- ,, ,, 
----------- - --•·--- ----------·-· ··--- ------ ··· ·•· . .. - --------------

-~-30 -- fj~ __ r .5=~_'1 _ _?_ /'.~--- _ __ -~~-~-~ ~--! ,1 , c, l"\ ") __ --~"~ ~ __ O_. _ _ ( _) __ " _"'_

0 
___ _ _1 ,_?,:_P_, - - -· .. -2'. .~.!.:.~--~!_ ____ _ 

I(} :.,,/ " t>l 6 . c.· ,, II 5,:f '" <, I) ,I l "cs , 'I C. from T,{),f>. 
---------·-· ----··- - ----·-- ·-·· --- __ ,. __ .. , . .... ~- -.. - , ····•··- ·- -·- ·-·- - ·-----------+----··---· - . --- - ·- -·-· --

e - 2- -e,; 
12_ - l _~-~~ 

',;.- - c () · f~ 

__ __ !._: / ~-,, .. , s:, Pa. y__1u.·1"' ~-,-~ 

...... ~-~ _E_~_ 'I. i_°.'_i !'..~~ --~ . 
,\- l . 

/l l, r ,-,·'-, 

/ 7. SD fl orn 
. ···- ---···---------t---- --- ----- ··--·-- ---- ·- ---------- -- --- - - - - · ---··· - ·- · -·-

( -:-; 1 '/"/ f rom 
. . ···-····-·-···---------- ~--····---- ·-·- ·· - --

/ 1/ , •1 $ f I lll ll 

I 5;· , 9 2 1, 011 , 

r.o. r .. 
T,<) , f'. .t1 ·.::.: ;·,, ·1 ::i 

CJ., t" 7:,,.. µ ~ 
·- · ··- ·· ...... . -- -- -- -- -- 1-- .. . -· 

c"/t-'<"'/r1< 7--..,_ :,t:, . ·• - -·· .. ···-·····----- ---I ...... --- ---···· ·-···-- ... . 

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R .P.) . 
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TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

Project Name Lur.sTt_i\ k.L -------- ---~----·-

Observed Water Level Readings Sheet _ _ _ of __ _ 

I Project No. 0LJ- 075 - ~ - 002.. I llolo No. S-G> O (old s-2) 
Loca tion Elev. Ground Surface (G .S. I ~«"/3. I - · -------- . - · ··--r-·--·- ......... ---- --··-r..,..... 

N E Elev. Top at Pipe (T.O.P.l or Rofaronco Point (R .P.) ~-S,~,93 I) ..,/'/(,,~(.) c 

Date Started Drilling Hole Time To tal Depth o f Hole Ori I lino Typo -- -~ '2..1, 0 --·· 
Date Completed Drill i ng Hole Time ... -- -- Total Depth of Pielometer Foola!Je Slolled 
Date Pielometer Install ed Time 2 /, 0 ---- --
Remarks: 

(I ) Y,'f) Ip ~ Lt<t (o ,93 pr• or -to ('1/1"l/t::s-) 

(_2') T• O•f• ~ L.; 'l (,, ,'3 0 l,ey ,,., ,,, j e1/17/ll>) 

Date Time By Whom Depth to Water• W.l. Elev . Remarks 

4- 2.& -8~ ll -ft e ,.- Ii o 01'1 ?. I-/CA$(O.c/ lo. (QS from r, o.f>_ (I) 7° 3<; I '2..8 

5 - 2.41 - ~Lf g-,~oa,., c. ~r-nstrn"'-hl\ Jo,, from r, (), ,,., ( 1) 
""y_i4,,l.3 

.. ·---·····- · -·--

(p - Z.7-0<'( 10~1, 01,1 R, N c> L , •l ~ c) ,, 1c,02 fr om T,tJ,P. (, ) <,3 '-1. C/ ( 
-·--·-

0 - e - e-v c.'-"2.'2. f .,..., _ G, E. rn1-t-mGlllt1 12. 0'/ from T,O,P_(i) Lt 3~, 0 9 .. _ _. .. ,_ ··--- ·--·---

8-"l()- 9,, 10:.,,2 Al>, G, E r n s. 1' ,.l o tl "' 13,"1-</ from 7,0, fl, (,) '-I 3 3 , I'/ 
-----···-···-···· ., ____ , __ _, _ . ... --·-·-----·-- _,,,. _____ ,,_ ·-···-··· ---··--- ·-· ---·----·- -· - --·- ··---------- . ·---- ······ · ···· - ..• ' - -- ····-···-····-· .. , ... ···--·--··-----·····- ·- · -- · . . .. -- · . - --·-----

0- "2.q- e.i, /2!02 G. f: rfl s.TIV\ <S..n ti /~, Lt frorn T, i), p. (I 
) 

-432., 5'3 r" ---- ------------- .. --··--· -----·- --·- ·- ·---· ·· ·-- ------·-·-

/V - 3 8<!- f/;..3{p,:1.,., R.. R Ob I,,;,.(),.. I 4, 70 from T, 0 ,pJi) Lt~?, 2:;: E.{e _dr, ' Tt:1.f ~ ------- -· - (., .... . --·- ··· 
.. _______ .. ___ 

. -· -· - ·-····- -·--·· --
10 - c<o- 8~ 9:<to a U1 G. E r- n s , ·,,,on n )3 ,'i5" from T· O,P, (1) <, 3 2 · 98 >, ' .. - ---·· .. ---······----·-·----- ---·-····--·-·· · ·---- .. .... . --·----·------------- -· ··· ----------- ---- --··· . r,T --- ------· ... - --- -- Er~(,.'::;,·;~· -Tr:,j~ -~ ~j,j;_,7~-~- · ;) o✓ ~-: <J · o, ",, J 
J 2. - , q - 8~ J/; I 2. ... /}\ 6, E,.. n s1 ,), ~ ,, H A / ~, 7(t .J)rorn T,O,~- LJ ?? , '2.. 

ra_r-T. d r'i'ez..--- i$--J..AJJ1_fa JJ1t.c1c..1L_ . . . -----·------- ·-

J - Jo-OS' lc_'.:, 7 f"' G. E.'"" ~ T f\'\o.. Y\" * , • I 7 frnm G,S. Lt-YJ1'f·-:; 5 fee l 1af.i_ ~ J!'_o·re~~x. ,,. rt,11.da..c...l 
- ·-· --· ·-·---· -----· ----- . .. {jtU"Cjil:.- .a~~ -- &..a~ c, ___ a1.~_ fl,. .c...J.Jl.. 

✓, 1, -es- Ir :Do am G I;;.. f',i Sl'1'\C<t1/') /0, 
,, from T, 0, P~ 

(2) 9 3. s-, 90 -
--·-·---- ---- -·-···-------· ··- ····· ····-·-·---- -------------·· --·-- ---·---

Lf - ·u;-8!>. ,o: 3/ ~ ,., G, f5, ,, s1,n~ ,1 r1 /o. 9 2. from T, d, f>. f.Z.) 735 / '38 
. . ··--· - -~· ··· -~ ~- ------- -----· --·---· - .. ' - ... ... _______ ,,, _ 

G, - ~ 85 z : 3 D_1,_,i, -- s, Pc<..y.•oi(,'. k.~ /Z.,0<;, from T,iJ. P. ("2) <!./ 5L/ • 2',, C r o 1 " T#.(. e -------- ······ ·----·-- --·-- - .~. ···-····--~-- ------ . ------ --- - - ----~-----·-- ---··· ·· --- ·-····---·-- --·- · ... ·-··------~ 

(,, -e~ I ~ 3~f~~• .... ~ p"'l'o.'L~J.: I .) I , • 0.3 from (l) 1, ::;<t, , ? 7 C led/., r(lf( - -, , T, CJ, I', 
······- ·· -

8 -e -e~ - ~. p.,.,_y ,c....-/ak~$ It. '18 from r, o,r,('l..) Lrs'1, ?. z ( r o 7 ~ r·-.... t'! 
•••c• •• ~ • ••• •-•~--- ··---------- .... ·------······-·- ·-- ---·····- ---·--·--· ------· --·----- --- ·-- ---------- -·-··· . ·-···--··--·-··- ·- ·' - ·--····· ·-- ····· - ··-· ... .. .. , .... . -·-··· - --···--···-····~- --- ··· 

(corn 

*Depth to water noted from Ground Surface (G.S.I, Top of Pipe (T.O.P.), or Reference Point (R .P.). 

(/ /1()6 79 Burns & HCDonnvll !'"'"' ·1 s-<:Fl-X 
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.. l llliL .. ~J .l .. . 1 

T EC HNICAL SERVICES 
GEOTECHNJCAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

Projec l Narnc WE S T L A '<. E I Pro ject No. 8 L1 - 0 7 S- - V - 0 0 2. 
-------··-··-·-··----·-··----- - --~------- - - ---- ····---___ ·-· __ I 'lolo No. S- (p I (old s-,) 

------·------··- -
l oc.il ion Elcv. Ground Surface (G.S.) 

- ·--·-·-·-··-· ·-· . ·-··········- ·········------- -
-s,~ ~, ~ 

- -·-- --- ----------1----- - - - - ·-----··------'-------- ------····-··-·-----l 
N E Elev. Top at Pi pe (T.O.P.I or Reference Point ( A.P.l "o/S-0,J7 

Date Slarted Drillinn I tol e Time Total Depth of Hole Drilliny Ty p+i 
2.1, s--

Date Completed Drilling Hole limo 

1-----··- --··--·-- ·· ··· ·· - ···--·-·- ·-·-----·--------------------, Total Depth of Pieiometor 
Date Piezorneter I nslalled Time 

Foot.inc Slotted 
21, !:)-

Remarks: 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

/3, 3 r, om 'i,o.P. 43l.,07 
-----------+-- ------- ------+-------- - +------- - - - - ----- ------------·-

5 - Z. ~ -B"'-/ g:30co.p-, G, £r-nS7~•HHlll /3,8 f rom T.l),{'_ 13G,,37 
--- ------ -·-·------ - - ------- - -t--------- ------+--------- ,__ _ _ ____ _____ __ ___ __ -------· ----- - -t 

(,,-7...7-8<, 12:07~,h 1--(, N 0 L, ·nsol'1 JY•~S- from T,O,A .t.,7(,,12. 
1------ ----+ -

e, - 8 - g "t c ~ 2. o c.~ ___ .G __ E:._r_,..._ s_i _l'h_ O-_n_ri ___ (~(,-_ , _t>_o _ _ 1r_om _ _ ._,_o_, _P_, __ ._.i.t_3_-Y_ ._J_7 ______________ _ _ 

g -z.o-S-'1 J0:.380,-..., G, £:r-(13TMc,..#ln /(D,'fO from T,0,P. ~3'3-~7 
---·-------- ----- -------- ----t----------------,e--------- -···------·· -·- ------------- - --- - -- -·---~---

I 2 !OO nOVf\ 

10-2&-B'f 9: 20a r>1 
--· ···-· .. .. ·-· ·· · -·-·-····· ····-···--- - ----

1 '2 - I '1 - B't 
1-------- -- --------··----·-- -----------------

-~ - 3 o-95' Jl. :'35"r"'' 
1----· ·- ··-- . .. , .. -·--··--- ---·-------· ··· ·· ···· 

'-/ . I I - f;!,,-

n c· 
C- .... 

<r - <; -· fj5: ~) : J;) I',,, 

.~: .. E.r11 sTn-. a Ml -·· 

t<. .Ro!, 11 s ,;, '1 

17, 5(, from T,o,P. "13?.,t,I 
·-·-··-···· ·····--· ·- -------- - -f------ ····------··- . ... -- -- - ·· -

i7,8S r""" ,,o,p. 
---------··-·-·--------·- -·- -·-·---- ---·--·--- - ·--·-- ··-- ---··· ·---------- --

G, £r-ns1n,a,,n 17,0() f10m T,0,P. 
,, ,, 

··-· "' " ··- ·- ·-·-·-· -····-······--·--- ·······- - -· · ·····--···~- ·----·· ···· - ·· - ·- ·- ··- - ···- ·- - - ·--·----···- · - ·····-·-··- ·-····--··-·····-- ··----

G, E r 'l -:.7,.. do.,, tt J<i, , 8 fr o,n T, O .i>. ,, '. 
·----- ---·- ··-·-- ·-·--··- ·-·--·---+---·-·-----·- -------+ 

e,, E c A.-,t ;n 0- r1 n .. _ J 11.,_ _'!._?..._ ~~'.'_n __ T_,_o_ . _P_._ --t-_ V __ 3_ $", 7 S- ... ·-- -~-t.~~[ _ __}__~£.~ . -------·--

C , 1.~ , · " ,;'/., . ,,,, ,, 

/_7'.~.-"-·-'--f-ro_n_·i __ r._, _o_._P_. __ ,_'l_._3£_,_~ 7 ----· ····· ... e.L.c.r.. lt:..~c. .. 1-t.,c, e. . _ ...... . 

._LY, _1/ . ..=C:,_._1r._o.n __ ' ___ T_,_o_._f'._. _ _ _ "_1_3_ ~_·, _7"_~ __ ._ --··---~- ·---·--··-----· .... . 

J ~ ·, 7 'i from r, o. r. 
I---·---- ·· -·-· . . . - ··-- - ----·r · ---- ·- ·- - ·- ---·····-· -- -----·----------- - --1- - ------- ----- - ·--·-----------------·-----·--

t;_ - 7 - f3 5- 'O ! (I ; , Cl '" / 1/, 8 'l fmrn T,iJ.17 , 
--··· ··- -- ·--- ·-· -- - ···---·----- - ·--·- - - ·······- - - -- - - ·· ..... ----· ·--- ··- ···---- - - -···. - - --- ··• ·· -- . 

e;;>- D· c):.: : . U, , ,.-.-/:1r,<;. /(....,"/?.. 1,nm y , 0 ,1). .,_r.J":. , 11,; ,· ie-Y...4 Tirfe. 
.. ···- .... - .J --···-·-··-·-··--·- ··--·--······---··-··------·- ···--- •········ .. -- ···· .... -·· ......... -·. .. . .. . . .. -·· ·-···--·· ··--·--· .... . 

f rorn 

*Depth to water noted from Ground Surface (G .S.), Top of Pipe (T .O .P.l, or Reference Point (R .P.). 

O/W6 7'J Burns & NCVonn11II 
fr,gln.4tf"•1 - f..,rhltKU - Cc,n, . ... .,,u 

... ----·· ·~-- --

---·--·-

---· ------ - -- -----

... ---- . _ ........ _ 

1:,.,,,, .,-_,.c,""J" 1. 11 



/ 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

Pr o jec t Name wEs,L4KE.S I Project No. (3 -9 - 07 5"' - ""Y - 007- I Hole No.I- ,:,z (. fd nr ~) 't b 'V - .::, 

Local io n Elev. Ground Surface (G,S,) -YL/-'-1, I 
---------------·- ----------- ---····-----·-· ---- ---•---------·-- -----------------·- -·-···-· . ·---···-· -·-·-· ··--------

N E Elev. Top at Pipo IT.O.P.) or Reference Po int (R.P.l 

Date Started Drilling Hole Time Total Depth of Hole Drilling Type 

1Lf,0 
Date Cornplc ied Drilling Hole Time ------------·- - ------------- ---- ·-- -- -- --- ---I 
---------.. ------·---------·-- - ------------ --- -··-
Date Pii,zomeler lnslnlled Time 

Total Depth of Pie20rne1 er 
..,/-St. fJ 

Footo110 Slnllml 

10.0 

Remarks : 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

-L/-Z<:e-84 a.ftu-"oo" p. #-/1.,,.s,~J T.o,p_ "'137. ,e 
-------·· ·--·--···-· -- l - --- ----·----l·-------------1--------1- - - ---------

9,9 lro rn 

~ - ?.,Lf- e-'/ q:OOoh, 01 E_,-.nStrnan17 T,0,f>, -S,'.?.fo, ~8, 9, i' tram 

~-8~ from (,,- "27- B""1 /c:.-Z.Opm R· l'<ob•t1 ~on T,O,f>'. <°f3(". Z2. 
-- ----·--------+--------- -----·1---- ----+-- ------------··· , ......... · - ----t 

._.?_: .. ~~~.~. ·-- G, E rfl-S_!••·, e1111~1_ ··--·-·----- - -T._,_o_,_P_. _ _ ., ___ 4 __ 3 _~:.!_'!_ __ 
1 
_ ______________ ..... __ ____________ _____ __ _ g - -, Q - S-.1./ 

----· ----- --#•·- ··- · ·· 

I I, 89 from 

8 - I~ - 8"t -· 8 :ooc( I)) _ -------·e,.-·._ £_ r-_n_!:_1_,,_, _'l_t_\l\_ -+----------"-'_o_,_/J_. ___ , __ ~_ J_3 __ . _G-_8 __ , ________ .. , .. -- .. ----··- --- -------- ---- ·--·· 12. <to frorn 

-4~~,~z_ 0 -·Z.O - 8~ 7! ~Oc1,,,, G, Er11s·f,,,an'1 
t----- -------1-·------·-·-··-- - ---------'-----+--------------+-- - - ----·1-------------

,~.(i,t; horn T, 0, P, 
... --· --- ·-·--- - --

__ e- Z ~ . .c::e,_',.,__--11--)_1_:_3_ <)_a--'-11_1_1--__ G_·_,_E_r_.-._s_·_1_.-._, _e>1_ ,i_11_
1 
__ _ /c.,18 from ___ _ r,_, _o_,_f'_, __ , __ -<t~."1 .~. 3 o_ ... ····-·-.. ---------------·· . · ·· -·· -------·--~ 

rJ - l 0, - 8y I O: 'HJ A r>i G, £ /'t')'i10,~,,•1 /3,"2. from T,",P, L,-3z,B8 - -· - ---··· ···-. - -- ··-----·- ·-· - .. - ·· ·---------· ·-··--·---- ·- ·---·---·--··-···- · -- · ·· ·------·-···· -·· · --· ·----···-···--· · -··-·-·· ·· ··-· ---·-·---- -- ......... _ . . .. -····· -··-- -------·---

e-2q.e~ 

r0-3-BY 

/0-2Cr 8"-t 

I ?_ - 1•1 - 8'' 

3, -30.85 

8 - 8 - c.' ~; 

I? ·:• r- frurn 
.. ~ J .,,,. /r'1~1,,.,, G, E rr)st~,a"" ,,o,P- ~32, 73 

1----- '----+------------+--·--- -------- -+--- - - ------·--- ·----------·· .. - -·- ------·-·--

13,8<-/ horn .J : , 2 1 __ ,,. __ ' _ + ___ A_ ,_R_u_h_ , _i""l_s_o_"'_ -+--------"- ' o_ ,_P_, - -+-A/. __ 3 c, c."t ······••·••··----·----
12,q5 from 9:JZ ~m G, £r-ns1J>1f;t.Yl/l 7,0,P, l..j33, 13 1, 11 

- -- --·-· ----- -···-···-·-· ··~·- --··- - ----·-------+------···- -- -- .. ---··-·- - - ---- -··------·---- --- -- -·--·-... -· . 

/O;y':,~,.I (:;,, r,,1\~e;·/,\• Ani) ,~,7 from r,O,P, ,, 
" -·+-----------··+---------------11----··· ·- ··------·· - ---·-·--- - ------ ----·-·-···· -·-···· 

G, .E_,nsl1,'.d-Y\I'\ /0.OI/. from T.0,P, __ \ (. :o~.P ".' . . -'/3, l,-, 0 'I 
------·------ -------------- ------ ·---· ... 

fl ,, 
Ir; p (} J J,, 

··-·-··- --· · · -··· ··--·- ·· - ·- ·· · 

T, o · f _ .1"/ 1 5·. 9 J 
.. ··---------- ···--·- ·- .. ·-- - ·---··- ···-· ·-·--·-· ······--·------------1--------

c· , E,, .,, , 7 .1 ... " ,, ., IO, I/ Imm 1 , . ) 
T, o,P_ -t; ~ i..- . -,., ·:;, J.J ._. ,, , · ... , -/,<,\- , ~ 

-. -........ - -··---·- 1/ ----- ... - · ·• .. . .. 
/ O, ~ 2 frorn 

.. ·-·- ·-----------·----·- · . ......... . 

,: . /-' •. ,I I .. "/,, ~ - I ;. · ~ ,. ,:,-:_· lrorn 1, u. r. c: Iv f < } ,•~ (' 

•Depth to water noted from Ground Surface (G .S.), Top of Pipe (T.O.P.). or Reference Point (R .P.). 

0806 79 Burns & HCDonnell 1:,,, ,11 '/'S-<,'Fl -X 
fo,oN4"ta - A,( Nt.-cl1 -CClor'IMlfla.nlf 

... j .nJ ill .... ~H J ] 
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.... ........ ~ · ...... · 
TECIINICAL SERV ICE S 
GEOTECIINICAL DEPARTMENT Observed Water Level Readings Shcet ___ of ___ _ 

Pro jec t Narne ________ ! Projcct _N o. ____ 8_..1._,_- 0_ 7 __ £;_-_~, __ -_o_o_z. ________ _ . __ .. _ ··· ·---J"olc No. L-_<e_§: ( o_~~ N-~ __ )_ ------1 
Loca 1io ,1 Elev. Ground Surface (G.S.I ..C,30,5 

- - ------• ------------------ ------------ r -•••• •- •• - •-•-

N [ Elev. Top at Pipe (T.O.PJ or Reference Puint I R.P.) 

Da10 Start"c! Dri lling Hole Time Totill Ouptli of Hole Drilli1111 Typo 

----- --·-•--·---.. ---··-··-·-·-----------------------------t 
Date Curnplc111d [)rilli1111 Ho le Time 0----------------·---- ·-·· ·-- · - ·~- - .. ------------ ---------< 

- ---·---- ·- ·---- ·- -----
DalCl Piczome ter lnslalled Time 

Remarks : 

Date Time By Whom 

Total Depth of Pi112orne1er 

Depth to Water• W.L. Elev. 

/. r, --,, . .:;, from T. o. P, 

r-uotane Slnttud 
I 0, 0 

Remarks 

~-ctJ,-~~ 

s-- 2~ -8J./ 

G-?.7-8<, 

I Z : 5 2. f'" 
-------- ---~-·- -··- ·-----

II: o o ~ .,, S,O' from Ti O ,p_ G, €.rn!.tman,, 

R., NoL•As:.0,1 
- -----------4--------1--------·------------····-·--·-· - ·-

13 -2./ - eL, 
8- 30 · 8~ 

I: I c. p,,, from T,0,F. 
------•--••• ••••• ••••---~.- ••• •••- ---------- ••- • - ••w- • - - •-----

1:..tfOf1n Cr, E..r11sT()'l'\n'1 7.1?» fru111 -,-.o,p. .1.,~~.~7 
••• ••• •· •·• --- •--• •••- • •••-- ·•-•---••••-W•-• -----•t----------------1•------

•. J ~ : ~Q f_~~ __ G . .. ~C~-~ __ 1_,n_ c:t_n_ ri __ _,_ _ _ 0_ , _'f_2. ___ !~c!~'._. _ _T_,_O_,_P_. - --t - ~- 3_ 3_, _3_8 __ 

8:Ssa.m G. Ern ... 1m~nA 9,18 from T,O,P, 1,-!,."2..C,.2. 
·---·---·------·- ········-- ~-·--- ·~ -·~---·---- ·-·--·---·------ -- ·--

11; so o- 111 R-Robrf\.S<Jn Cf.lit:; from r,o,p. '-t~"l,3~ 
- ·- ··--·-- -· ···- ··-- -· ···---···- ·- ·---------- ··-----. 

·--··· ··---- ··-·-- ·-··- ·· ·-- --·-----

·-·--· ---·--·----------·---------·. 

... J!:!~·-'=1~!. ·£:_ .?~fr:: .. .................... . ,, , ' /0 - c.~ -8 1, 

Jl- 1q-8'f 
------ - ·- -·-·----···--·-----·· ·· ·-- -··- ·· ··-·--· -···· ·-

~,'1 froin T, o. I'. ,, ,, 
------··--- ------------ f-------------

5:, 3~ fr o m T,O,P. 
~·--·--·····---··-·-· ------------------· - ··-·--··- -·- s·ft'1:'. I ___ J~ r~ --·-···- ·----·-

'{- ·~_:::;-8~ J/~IOt1..1,, c.~,,,5' fn-c.••ii 5',93 trorn r.<>.f. 11:, 1_,.,7-r 
_ _,_ ________ +- --------·----···-· -·~-----·· -··-- --·------ --------1------ -- . .. !:~!:. -__!} ~_:__~ ~-_!_'-'f--~- ·-· 

( r - 7 - G5,· 8::zs,, ,,, : :,;-. Povl~' I.,,_/<-,!>. (,.2~ from T•O.P. l/"3':,1$-~ -
·--·-·- - . . , ... -·----·----·•·--·-·-· - ···-··"J'··---·--- ·-··. ·-····. ---·-····-----·-------+--- - ···-·· ·- ·--·-·- ·-·--···-----------

t--- 8_- ~ . ~ __ {!__!_ _ _ -------·---~;-_ __ ') ~--t~~~~~t-"'-~ ..!.._! ..... ·----·-?_~ _7 8 frorn T, ti. P, ~;:;;:, 8 ~ __ ':__~<:_L{._2,!-( !.·--·---····---·· - -··- _ 

···--···--·-·-·· ' 
: 
i 

· - -·----· ···-· ···· l . 

I 

11 0111 

florn 

"Depth to water noted from Ground Surface (G .S.), Top of Pipe (T.O.P. I, or Reference Point (R.P.). 

OHO!, 7'1 Durm & MG>onnvll 
[ngll-"1- - Ar,;:N l.-i..l ■ -Co,i....,1\.,,t1 

···• ··----

, .. " ,,. rs-, ~·r / x 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARlMENT Observed Water Level Readings 

. ...IJ . l. 

Sheet ___ of ___ _ 

Pro jec t Nam e l,;1 E. !'.'- 1 LA. I< ES ______ ___..I_ P_r_oi_ec_t_N_o_. __ 8_ L.t_-_or7-~_-_9 __ -_o_ 0_"2.. __________ I Hole No. I- (i, {p ( old N- 5 ) 
Locn ti o n Elev. Gr o und Surface (G.S.I 

~37, 7 
N E Elev. Top at Pipe (T,O.P.l or Relerenco Point ( R.P.I ~-v,. 80 

Date Started Drilling Hole Time Total Depth of Hole Drilling Type 

Date CompletE!d Drilling Ho le Time 

t--------·-·-· ·--·-···------·-·-··· . ----······-· ·----------------------f Total Depth uf Piezometer 
34,,<-/ 

r oowqo Slouod 

10., 0 Date Piezorn,Hcr Installed 

Remarks: 

Date 

----------
4-- '?.7-0,l./ 

8-8-8"1 

8 - "2, f - f!ILI 

8 - 3o- BL, 

10 - 3 - 8,¼ 

10-a~- a~ 
f2 - I Cf - 81 

,_________._--······ .. ·-···-··-··- ···-·-· ---·· 
~-7- 8:> 
9-<i5-85' 

r-2.0-•i" 

Time 

Time By Whom Depth to Water* W.L. Elev. Remarks 

~ UJo1~,- "' .,,1.,1cl- l,c,<;. 

·i,J;;=,:~ r;!·H':,,~1!x-·:f~1··i~ 1
: ~:t;~! :~o·;..~ 

II t IS-d.fl'\ ___ . ________ 
1 
___ _____ -,;_,_"_-_l'._, ___ _ -?-_ 3_&_ , _~ __ 

1
. ;s._3t~'-_be...LQ.'i'J. __ :ta,.e-.-(~.3B.t.) ___ -t/ 

from 
-- -----· -- ---·-----·------- ·---·- --··------- -------- --~~----~·--······- ·---- ··-

6, Ern'!;.1,..,.,a 11n --'l,9' lro,n 

/ : / ~ p •~'!...- -----------·-- ,. ________ r._,_O_ ,P_. __ , _ _ <f_ ~_(..._,_41 __ .. •-·•------------·-· .. --- ·--•.-- .. - ·----······ .. ...... _____ ___, A., ~ob,I\S-01J !;,10 from 

. _ .. !.::_ ~~_f. ~- T, 0 • P • .J.-("3 ti , 3 Q G• E.,--;i :<> Tn, o '1 ,, 7. 1i'2. lrorn 
, .. . ···---·--·-·--------

l2:2~f'~' T,(),p_ ',35."12.. 
----~---t-------~~~-~---1---------------t--------f--------·------·--.. ---··- ·" ·····-·"· - .. - ·----·-

G, £ ~,, -s lrr..,. n (\ 0, 3B. from 

9!0~ ",ll\ G, E.r-nsTm~n/1 9.os from T, 0, f>. .t.., 3 2, 75' 
-----+---------------+-------+----·------------- ···--- ··-,.-------

R, k.ol> ;'ISOV, q, J(p from 
---···· -······-··- ··----- -·· 

T,D,P, it 3 2, Y'I 
--------1-- ·- . E ( ~ d ,- ' <- lo< f-_e.. __ _ 

.. J.?. ~ f 5' f s,, ··- --··· G , . E.. ·r n , -, W\ a 11 !l_ _ ~ . 2 <_; from ~33 - > 5 '' ;, 

l0 : 15" am G , E. rns im~nn 8, Z. from T,o,P. ~ J,3, ('o /I II 

------------
G , £ r n 5 - /,... 'I.°" 'l S "- ,. . from 

---1------------·--· ··- f'~r.,a......l,..,;.,. __ ,, __ . _____ ._ 

.. ' .,, __ ---·-·-···---------····-·-1 . ·--,·- .. ···-· 
hez. 1 > •Aoccf>~.Siblt: v~<'O.l-<!.c.. er( 
(J.,CL{.c.r_l f'L.._.t;) ,·fd,.,._. ________ ········ .. - ....... •-- -- -

G. £,-., !,. -l,,,llH,I from ., I • 

· ·--·- ·-------- -------·- --- ··-·- ··-···---------------

5, Poy•<t.·/ak•s. flom 
-·----------·•--·----------·---

2. o·(' (< l l ·f (' • ··- ·-·· '!;.·)· ... . § _l• ~ ·{';'- ( s._, _____ _ 

·-- ---·"-·····- ·-----t 
5 , ,>~.'..a .. J., k I -~··+---7_, <<" ~ from , : u' ,,. 'l 3 '/ ,_17 _ .--'c'---/..,_t_' '-.1_J,,___1_ ... -+f--'c-. _____________ ___, 

,, ) . r· ,· , o '(, 1 2 . from -r. o. r. '11-:?. 'G,f; 
------·- -----1----·--·--····---- __ ........... ,·~-~-----------

from 
.. "·--···. ---·-------1··--·····--·· ·· 

from 

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point {R .. P.) . 

0/106 79 Burns & HG>onnvll h •n 11 'J'S -< :'J'J .}I 
!."ntlri.en -Arcf'llt.c.l • - Con11Uf1anta 

.JJ W ... ~11 J . 1l 



TECHNICAL SERVICES 
GEOTECHNtCAL DEPARTMENT 

.] illL .. ~.: 

Observed Water Level Readings 

.1. . JI 

ShefH _____ of ___ _ 

Project Namll 

r-------- ~~~_} __ L_A_ k_ E_S ___________ ~ '~ P_,_o_ie_ct_N_ o_. ___ 5_<t~-- o_ 7_~_-_~_-_O_0_c ___________ ·- ···--' Ho lo No,_r- 4- 7 (e I J IV-_ C.. __ )~ ----1 
L.ocation Elev. Grnund Surface (G,S.I .I..J 3 G,, 5 

···-····· ----··-·----------------- ---------- --- --·~·- -~- ---·-·--··-·--- .. . --·· ··-·-----,~--- · 
N E Elev. Top at Pipe (T.O.P.) or Flcforence Point (n.P.) -Y 39, 08 

Date Started Drilling Hole Time Total Depth of I lole Drilling Typo 
35,~ 

Dato Completed Drilling Hole Time 

--- ·--· --·----·- ---····---·-·------
Date Piezometer lns!alled Time 

Total Dnpth of Piezometer 
3 t;, ~I 

footnyo Slouod 

10,0 
Remarks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

4 - 7-& - 1:J.l.f o-f'ter /1.0of\ ,#. from -
G, E.rr1 .sf,11 &t. n 1' ~ , Imm 

(p - 27 - 9~/ I : 2.-1 p '" 2,Ct- J from T,O,P, ..-,. 34'•~7 --~----
a - ~ -_'p_t ......... __ , : 3s,, I), --'t, ~ <; from r. 0, P. -43"1, "-r's 

8-c.,_ e"-1 lc~~~-m-➔ ___ G_,_ E_ ~_ ~_~_-_l _t~_ a_n_ r_>_ 1-----------s-~5 from r,o,p. -9 3 3, fl- 3 

8 - 3 0 ~ S", 
--·-·-··· -·-····-··~----·· 

/0 - 3 - 9-<./_ __ _ 

I 2. - I "I - I!, .tt 

3-30-85" 

C - 'I - 8>" 

e - e, - &s 
t-----••'••·- ··- ... , . .. ·--·· 

6, E r11s1mat\l'l 

R,. Rob lil~O'tl 

G, Er-ri'S-7nw•l•\ 

G , E: r " ~ f.-.., a"., 
---- ~-- .. ----·--------··- ~·~· -·~- - .· 

<o,2'l, from T,0,P, 
··--·--·- ·---·--· 

c,..</"2. from T,o,P, 

5", ~ from T, o,r, 
>'-'<'. frnm 
F-,i:.11,0. • . /.:..-:::,. ...••... - ........ '.:::. 

, - frorn 

~ ~ "'2_ I 84, 

L/32 ,<,,t, 
·--~~--·· ·-----· 

~;?1,8 
--------- · ··· ------·---·-

, , /1 

-- he_'l.. ·· ,} · ,,.,,_ a::-/s{1Jlc ·-· ir- ,,- .... ~ ·!: ·t> ~(­

Luo I e-.r .... ICl. .... •.. d .. tc l .. , ..... ·- ·--· . - ·· ---·--·--

f I C :z:.. 0 hi,:_ 1 (!: r- I $" l,, " ol e; I v &\ if!: r . 
-·--· ·····~·· -- ··· - ·~·-·-··------- 1----------· . ·- ·--·--· ----- -----·-·••"""~·~·--·---··- ~· ... ----~--·-

from Io ., 
------;------·---· - ----··-~-~-.---· .. ·--··---- "· ~ .. .. .... -·-···~·-··•- .. -- - ·- .. ----·---

from 

horn 

c _{f}_ J~ .T"'f r. .... ·-__ . 

from 
····--·-·--------!----- -·· ·-· -···. 

frorn 
-· ·· ·--- . ---· ----- --- ··- --- ·-· ··- ·-- --- --- ·-------- ------ ---- ---· --- ·-·- -· .. 

11 0 111 

"Depth to water noted from Ground Surface {G .S. I. Top of Pipe (T.O .P.]. or Reference Point (R .P.). 

OIW67'J Bums & Ktvonnvll 
F ,-.9...,.e,1 - Art~fft• - C.onflUft_,,h 



TECHNICAL SERVICES 
G EOTECHNICAL DEPARTMENT 

Pr o jec t Nmnn 

t-----------·------------·--·------------
Loca l ion 

---- -····-·- ···-·----- - --

Observed Water Level Readings 
I Pr ojec t No. 

Ele11. Ground Surface (G,S.I 

Sheet ___ of ·--··--

I Halo No. I _- _(CJ_8 __ (!_o_J_ c( /I} -7) 
~<to ,9 

N E Elev. Top at Pipe IT.0. P.) or Reference Poi r,t ( RP.l 

Date Start ed Drilling Hole Time Total Depth o f ltole Drillinn Type 

Date Co mple ted Drilling Hole Time 
3/,?.._ 

•----- ---- ··--· -·-·--······-···•··--··~---------------- -------t Total Depth of PiezornetP.r routano Slottu<I 
Date Piezo ,rn:ner I nstallecl Time 3 I• '2.. 10.0 

Remar ks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

--</ - c.C.:, - 0~ /2!37fh1 P, /-J((s-fct.c/ T,O,f! ~37, <t2 )O • ? f rom 
---·-·------ · ~-------+----------·-1---------------+--------1--- -------------·-·--- ---- ---------·------< 

f; -2"-/ -9'1 I /; ~>aM G • £rr1S/11•~'1'1 T, o./l~ ~ S (,. B"2.. ,, , .5 frorn 
--·--·---·- ----------+------------1---------------+--------+-- ----------

1; 30 p_~~- N.•Aob,,,s.011 r.o,i">_ -'f3<r•07 /?,'<-5 trorn 

£3-~-e', 
~ - l,.f - 8.q 

I: Lt J f__l'Yl_➔ ___ C>_ ,_ l!._<'_r'\_s_t-_m._ a._ "_"- + _ ________ T_ • 0_ ,_f _. --+-'--✓-~-~-' _'J_O _ _ +---- ------- -----· - _____ ____ _ _, J<f,O2. fr orn 

0~55.,. • .,.. G,E..-11slmot111 T,o.p_ ~33,~2 /~,9 from 
----·---·-·- -·-· .. ···- ---- ··· · ·- ··--······----·· ·-----

G, E ,- "'$1,n o. n " I 5'1 70 from r, 0, P. "137. .4,2. --·------------- --- ----··----·· ·-· ··----- ------- ------ ~ ____ ., __ _ 
_f _o_._-_ 3_ -_B_ lf __ ➔ __ ,_o_:_O_f_ ,_t _,,_, -+--~- -- ~_ 0_6_,_._1 ..,_r _o_,} -·- · ··· -- --~ -:__~_'L_~~o,n __ . ,.o. Pr .ft.1~>-~8 {:ll:'<1,-,·~ J-,,.~e 

· - ··-·- ----·--·------··------~-- I . ... . -.. ·-··--------·--·------- -·-- ···· ····-···-

l0-2Co-8't __ ! ~ ~-.<?.~~~~-~!_ -------~:_ .. Er'\ s1 n,_.,.., '\___ __ I '-I, ~ 5' f rom T, c), V, ·~ . , 
. . .. -- -·-··----

/o;.~o n.fl,1 G, E r,1-;1,,q~,,,, _, __ /_Y __ ,_c;. ___ 1r_o_rn __ r_-. _o_,P_ , _ _ _ j, ,, '933. 7 
-------+----- ----·- ·-·-----·----··-·----------------

1 1: 3~0 ,i, G, f,..,,5·f ... , .,'l"1 II .17 
--'---'----·i------------1- - -- --·- · 

frorn r, o, f'_ , , ,, 
---------- - ----··· · _____________ __, ~37. IS" 

G, , £ r II ::s. -7 r, "',, • ·I / 2, z 't from T, u, I', LtJt, ,03 
-----+------ .----·-·----··-·------------·--··· -----·· · ·- --------

Js , !;t I from r,o,". c. - ' f - . § -~ -··----- _ _!__;__!_ ~/!.-~'-'- ---· ···--·---~-.: __ '}..•x.,"" -1,., k ,· ~ LI 3 'I, .9 / 
- - ···-·- - ·--

~-- 7 -.. f!...> ---- -- ~~-~5- ~~:· ....... ______ ,s~ --_0!...'?':. /" !.,-~.! . , _ _ ,_,_. _3 _O __ ,_r_o_,_n __ r-_,_,_,_r_,_-i __ 7_/ __ ~_7_,_o_z. _ _ -+-----~-_'._ ____ ....'..'._ ____________ ______ ,, ------··· -·---

_j_:__/j__ ~-- 8 $" --------- --·····------ -- (_ . ,.,_''/ I~- -, ,1 ,_,, . t / y ·L?_ ____ ,_,.o_n_i ___ -r_,_o_. -"-·--1--1_,_3_'/_._, _~----I·------"-'-" ~h___:!2- r ~c _____ _ 

fr om 
-----·--··- ------- -----------· ----------- -,------- ------~·--··--------------- . -·-·-· ----- ···---··------------·------- .. ·--·- --~ - ---~--------

fr orn 

"Depth to water noted from Ground Surface (G .S. I, Top of Pipe (T.O.P.l, or Reference Point IR .P.). 

O/W6n Burns & H<i>onnctll 
fn1 ..... ••1- Ar'{hllKl 1- Con ...... anll 

.nJ lllL.. .. ~.U J. 



\ . ·- · 

TECHNICAL SERVICES 
GEOTE CHNICAL DEPA RTMENT 

. n. 
. ·.i 

:: ·~_.,,. 

Observed Water Level Readings 

J . 1 
\. ..... ~· 

Sheet ____ of ___ _ 

Project Narnr. 

-·---·-------------·----·---------
I Project N o. 8 </ - 0 7 .5 _ ~ - 0 o 2. 

- ---------'----·- . ----···---- 1 1 tol e No. I_ 7 2. (o1J __ 3Cf) _ 
Locat io 11 Elev. Ground Surf.ice (G.S.l -YC,2,7 

------------------- - ------·1------- ----- - - -----------------·--··----·------l 
N E Elev. Top a t Pipe (T.O.P.) or Re ference Point ( R.P.) 

Date Started Drillin\J Ho le Timo To ta l Depth of Hole 
£0.o 

Dale Co mpleted Drilling Huie Tirno 

. .... · ·--··--·· ··-------- - - -- ··- ·---------- - - ------- _____ 1 Total Depth o f Piezomoter 
Dute Piezornoter I ns1a lled Time ~ {). 0 

Remarks : 

Date Time By Whom Depth to Water* W.L. Elev. 

-y - 2:.G:, - BJ/ _c:; 2 (}p,i, -- P. J/1<s'ta.J 
---- ----- ··- · · 

2.8,l5 from r.o, p, 

~-'2'3 - (;i'f 1 :oo,,,~ G. £ r '1 S / '7111}1 n ~8-"f from T; 0, P, -Lt 37.00 

-'2:.7-fJ~ R, Rob 1,isu,i T,O,P~ 

Drilling Typo 

Foo laoo Slo 11od 
3,0 

Remarks 

G, I :3 !: t'.."1 ci- ~~ 1rorn ----------11---------1-----···- · ----- --·--···---·-------- ··-·-·····- ·· . . 
3o. 22 f rom T,O ,P. 8 - B -.!!.~-----· --.-~~ !:ir.~~---·- ____ g_~~ l'n ~t,n ah '1_ __ ·-·- -935", ,a --1------ --1--------- ·- -------··- ------------ ---·---· .. -···· --- -- ·-- -· ··-····-- - -- ---- ····· 

e - '2 {)- e "i _____ --· I.' I Or fll G _· _£_ ,._,._s_ l_,,_,_ ... _"_"--11------'---------- f--~- 3_~_._3_ s-__ 31, O.f> f rom ,,O.P, £ 1~ L 'ff' /t:, 7~e e -- ----·- ···-----------l 

~ -2.'l - e~ 10~'25""-M G,. E.-n-s-t•lle{rl/\ 4~~- 51 31. a, fr om ,,O,P. 

Io - 3 - 8'1 9:Y0o,,, ~ , R (.I b, l'I s o ,1 3 ,, ?e fr om T,O ,p. 
·-- -· · . ·-· · - ·· -··· ·· ·- - ·---

10--Z~ - 8</ ,o:.3.5a,, \ 
·- ·----·------- ·· -

I ?. - /q - 8 ~ n. : , 8 f' N• G, £ . r ·n">i •""" t1•) 30, 8 from ,,o,p, 

3 - 30 -85 I I ; 5 0 "'" 28, ~B fr o m T,o,P, 
--- ··------ --· -··---···· ------------- ------ - - ·---- -- -------

-'(33,V8 

o/ 3L) ,C 

~'.!,&,,0?. 

__ ._;:8....c..: _I ...c.'t___c"f_"_' - -+-- _G.c.. ' '= r '1 s , ,, ' " I I ,, . ---~ 1: ~ L--~~0
_, _

11 
__ 1_,_v_, /l_ , ---lf--~-3_ &_ ,. _,._9_ 

(; - •/ _- 85·-~- ·- _ ·z : !. O~,, ·--. ·- __ C, _ _!::}:_y !" ~!~ _'..:! ___ ._ 5 ().IO from T,t>,p_ '-13 s ,?,o 

··---·-----·--·-···-·-·------·---.---.. , - ·· -···- -·· ·· ·- ·- --·-----·- .-
E fe r/,. ,c, T.-re 

-- ·-· .......... .. .. . ·-·- --·-·· · I -----·----- --···-· - ·-· - .. 

,. 
-------·-··· ·- ·-· ·-· ··-· -------·----- ·- ·· ····•·--·····-- -·--·--,, ,. 

I• ,, 
.. -··· ····- ···--·----·---------- ----

I · 
-------- ··-···--- -·--- ---·--·· ···· · . ______ _. 

.. - · •· --- --··--------·----··- ---- --- ... ··•·· 

, ' - ~-::7 .-YE_. ____ ._CJ.:'lf)on, >· ,,<l,Y'""-J~ ,L~, '!; 
c'j, !:3 fr om r,I, P, 73& ,0 -, 

- ·------ ·-------- .. -·· · - ·· · ---------4--'-------◄ ·~-------------- · -----------· ··------- -·· · --- --·-···· ·""""-· -

· ·~ J. :;,, fJ fro in 
1------- ·· -- -·- -- --

T,v,l~ <1?, 1/,12.. C / 0 -, I, 1 "'( C --- ---- - - . --- -· -- - --- - --- .. 

fll )tll 

.. ····--------··------·-- - ---·-···---- - ·· ----· --· 

*Depth to water noted from Ground Surface (G .S.). Top of Pipe {T.O.P.). or Reference Point (R .P.). 

()/106 7'1 Burns &. MCuonnvll 
f~g•,.• • 1t - A•c.l>1tf!'(h - CCW1 .. _.__,,, 

I ' ,,,.,, TS. <:F .' ·/1 



' '· 

lECIINICAL. SERVICES 
GEOTECHNICAL DEPARTMENT 

•. .u. . ..i.~ ... .. AJ, J. 

·• . .. ,-

Observed Water Level Readings Sheet ___ nf ___ _ 

I Project No 8-'I- 07.S- <1-ooa. IHo leNo. 1:-7-3 (o!J .-!8) 
t-------------------------------'---------------------------

Projf!c t NamP. WES.T LAl<t.. 
Location Elev. Ground Surface IG.S.l --;, G, 2, 7 
---------------- - - --------------- - •--------------------,--~---------------·~-----···-·-------

N E Elev. Top at Pipo (T.O.P.l or Ruterenco Po int i R.P.) ~ Q, S-, ,,st 

Date Started Drilling Hole Time Total Depth of Hole Ddllin t1 Typo 

Date Completed Drilling Hole Time 

- - ------·------·· ············--···-··· -· ·--·---····-------- --------------- Total Depth of Piezometer foota11u Slot1od 
Date Piezome ter Installed Time 50,0 --~ • (J 

Remarks: 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

-Y-'2G,-8~ />, Hk.sra...ci 2.c,,g from T, 0, P. ---------- - ---• -------------·-·--· ·'"---·~-.-···-~-··-- .. 

S- - '2"3 -e~ 1:1St'm G, £ "n S 71F1d/l /) ·2. G, 5" from T,O,P, 
. -···-·'--·---······ -- ·-· ···--···-···--- · .. . 

4- ?..7-B~ 1:~o..,,.. ")13(...03 
t------------+---- #-'-----1------------+---------- -----t---------j -------····-·-·-----·· ··--·-·------·-··-

!{, J:(o ).,,'-1 -c; o 'I 2~-~7 from T.O,P, 

<c?, - e - e "f 3 ·. 17 r ,..., ~ 3 4,, 78 G, E ",, si m a ,, r1 2e,G, 2 from T, O,P. 
··-·--·-·-----

__ 8_- 2 O - _ ~ 'f ___ I ! 1 'f pr, 1 ___ _ ~ _'_ -~~~~-!_•~~!_'. l ____ _ __ 3__'!_'. -~-~-~~' 11 /, o, ~. __ _ "(__~--~-•_!.!_ __ _ £ lee1r ,'c Tc,f!_e 
- ···--·----·~-·"'-- ·---------·- ·---

8 - z q - e -<r I o = i::'.. 7 c:i. ,,.., 
------------- ·-~---·····"'· ··- ---·---- --· --·····------ ------

30.13 Imm T, o . P. -------- ----- - - -~··•-· .. ·- --·-- ·······~---~-------------.-~~ .. - .---- --······· ·'"·-·- .. -·· -·- - . .. . ~ .. -~-·-----
' o - s - B</ r----'-·---

l.../35,Lt1 J~ /r:-e-/r-,c t{IIAJe 
--------+------------------+--------· - ···-· -- ---·- -· .. .. --- - ··-·- ··-·-·-----···- , -·-··- ·-·····----·--·--·-·-· .. . ·-----· ·-·---·--

R,Rub,n~or. c.'l-'17 from 

.--!..!!__-z<;,- 8y ____ _ , _ E .-- "' :$/lffl _<:\ 11 n _ --+---_______ T_,_0_ ,_ />_, __ +-_~_ 3 __ ~~ _c O ___ _ <:. .,. z. 0 from I " ~ I 

,~-(<J - 8-t, G, Er,1-s.1•k'iC1rlll 2.<"t, I from r, o. P, ~3f, 3'. __ I I 

I , : 5 3 D ..,,, C, E. .- " st 11" "'- '1 " r. 0. P, ~ 3 8 • l. > 
1----------i ·---.. --.-•">••·-·--·--+-------------+--~-~---------+---

3 - )0- 86 2. 7, I 7 from ., 
I I 

from . , ,, . '2 ,:;·. {';S 6 ~ I 7 . " ,,, __ ··- · -- (;,,, _E,.. '1 sT.,'"'-'l'l __ _ r, v. f, Lj 3. 7, B 7 
---'--·------'------+------·-----·---- ·-·--- ----------- -·---------; c.7, SB 

.,-;-;, P_ <-13,". Cfz. 
-------+----·-, __ <;;_- _4 ___ --_e_s_'·---+-__ ?_ ; ~gr~!~.. .. ---- ~, _ fc ,l' .. :f ,,,_ ~, ~ 2(J ,•t 8 from 

··----·· - ---··-·--
____ (9 _ -_?- _Bs.-.. 

f3-~ r 8> 
-~q_: Su __ a_•_ .. ___ 5 __ : ___ f',,._y___:_~j':. _:15__•:_ ___ _____ ?:_?, _b_8 __ 1r_o_n_i __ T_ ,_-v_,_l'_._ ----+_ )y_ 3_ 7_,_7 __ z. __ , ____ ,_' ____ ,_, -----------·---· -·-----·-- ·--·-

':, , ...... fc: -:,, 1~ ·1,."<,i: ?.7,'t-8 from r.~.f'.. 1, ·3~;,12 ___ _ _ _ _c:_ .. _l_o_T_~ _ _ T_~ ( e __________________________ ____, 
from 

1----·------·-·-·· --····---· . . -· .. __ ,, __ _,_.,. ____ ·----·--·---·- ·--···---· ---- -·-···--·----· ·-· - -·-··-·· .. .... . 

from 

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T .O.P.I, or Reference Point (R.P.). 

0806 79 Barns & HCDonnell / ··,,,,,, '/'.~-< :r-2-H 
f nolrM-n•••t<.hlt....:t•• COo\.,._111..,t• 

.n J ill ..... ~H J jj 



UllL~ .i j 
I 

\. _.·' 

TECHNICAL S ERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of 

I Project No_ eLj- 07S- -S,,-oo 2- 111oleNo. 
--- -· ·------------------------ - ---------~--------- ~ ----------------- --~ ~-----------
Project Name 7~ Q 
Loca l ion Elev. Ground Surface (G.S.) 

·· -----· ·-·--------------·-----····------------- ---------------- --------- ------- --- ' -- ···- ···· - -----· --·-- ·--·- -- -
N E Elev. Top at Pipe (T.O.PJ or Rofcrencc Point (F1.P.) .L,1-'S ±_ r ' ~tro-.<. ,,v- _ J 

Dale Started Drilling Hole Tirne To tal Depth o f Hole DrilllnlJ Typo 

l------------ --------------------- - ---------------1 
Date Cornpl<Hed Drilling Hole Time 

-------- ·- - · ··------------------- To tal Depth of Piezorneter Footage Slotted 
Date Piezometer Instal led Time 

Remarks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

z:3~1n, P, 1-htS;dd /7,~ f rom 7;0,P~ ~ '118 

--;_--z.- ;;~;_·---_-_·_-___ /_~_,_5£.'_,, _ __ , __ G_ , _ E_ r_n_~_y,_,,_>dl_ te_l_l __ ____ ,_~_-_. _.s_'_ r_,o_m_*_r._,_iJ_,_r_~_--1_~ __ f._S_ O ___ -- , ~~~1~l~e~'1L!~~1,~i--~--~~(-~:-~~ T, Ired 
from 

---------------------- -------·--- -· ·----------

from 
-·· ------ ----

from 
---------------- +---------- --- - --·----··--·---------- ----------·.- ··· ·-· ·······----

fr om 
---·----- ------ --- ·--·------------------- ------------· ---.. -... -------,------------ ------------- - .------·-------

fr om 
·-------------+-------· ------··--- -·- ··----·-------+----·-- .. -------- --- -- ----- ··- --·····- . 

from 
- ···-- .. --- -------·-------- - -·-··--· -· ·· --- ···-- ····-·- ··--·------------- -------------·---~------ . -- ·. - ·-·---··---·------

from 

f1 orn 
---------1-------·· -·---·---- ---·---·--·- --- ------- ··-~ 

from 
----·-------·--·---------+------ -·- ·------ --··-·-- -------- ------···· ------------<----•----•-•-•- •••-••••--• •-------•--•-•• •• •••••• • d # 

from 
>-------- -- --·---···----- -----------+--- ·------- --· --·· ·· 

fr o m 
-· ----·- ---· - -----------+----- - -·-··--- ---- ----------- ----·-- ... - - ·· - .. -- ·· -·--- · 

ftorn 
.... -- ·- ·-- · -·- ···· --·•- -1 --- · - - - . --·-···----··---·-·------- - ·-----·-···· --- -· . 

i 
--------+---------------·-· ·---- ·----·- -·-·. -·- --------------------- ·-· -· ------ -··-- -· 

from 
------·----- ---·-- •·- - · - ·- · ·-·------------ -, --------- - ----- -------·-·--·---··· ·-·----- ·-·--·- -···- ---------- ···----- ·· ·------------·- ----- ·-- ···· -- ·- ·- · · 

110111 

•Depth to water noted from Ground Surface (G.S .), Top of Pipe (T.O .P.), or Reference Point (R .P.) . 

OIW6 7'1 Burns & HCUonnvll I,,, Il l TS -( ,T-2-H 
f:ng.,._.•,1 - A, ct.1,N:t1 - Con.,_,.._..,, 



. .,l,IJ. . ,l. • . 

'· \ I ,, 

TECHNICAi. SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of __ _ 

Pr uj{!C t Na1nu WE5T U\kf_ 
I-----------.-

I Project No. 0-L_( - 075' - ./{ - vo 2- I I lo le No.5 ._7 __ 5' _ _ (o_l_J_~_J_) ---·-
Loca tion Elev. Ground Surface (G.S.I 

N E Elev. Top at Pipe (T.O.P.1 or Holerence Point ( R.P.) "SI S 9', f:j 

Date Stan ed Drilling Hole Time Total Depth of Hole Orlllinu Typo 
2.(e,0 

Date Cor11pleted Drilling Hole Time 

Date Piezometer Installed 
-------------------------...-f Total Depth of Piezorneter 

c_(,,0 Time 
Foo tage Sln\ted 

3,0 

Remarks: 

Date Time By Whom. Depth to Water• W.L. Elev . Remarks 

Lt- Z<"(>-8~ 2~03 pM f', HlAS.1£(.J 2.J.'4 from 7;0,P., o/38,5 
- -.. - ..... -.-...... ---·--··-·-· ..... -------~~-t------------t------- ---------1--·------+--- - - -----·- --------------· 

__ S_ - _"2-__ ~_ -_e._~_ , ____ f _2 ___ :_3_of!.!" .. -- G· Er11'!11n,a.1>¥f f- -2_2_._~ ___ f_ro_m __ 7:_,_o_,._r_, _ ___,f----1_3_7 __ ,S __ ,__ __________________________ _ 

~-c.7-8~, 11:00ot>1 R, Rob•A~On z-z..~t3frorn -r.o,p, ~37,37 ---·-----------+--------· ··-------·-·----·--·---
c.Lf,33 from .-,o,p. ,t!l35,S7 --~ ; 0 5' f n' G • E rn ~ 1 r}\ oUl " 

-----·-·- · -· -- ·-- ···-··-------·-

Lt;~5,-,,n G, £.,-n~11no11" 
1-------·--····- -- ---· ··-····- ---~--

_ __ ____ _? _S-__ , __ D __ f_"_'m ___ T._,_c>_,_P_. _....., ____ ! 3~!_• __ !.____ _ ___ !:_ I e:} ,-. 1 ~ T~!;_ _____________ ... _________ 
1 

/; 0 S' p M __ _ _ ___ (~-•--~ r 11 s7 fh 4 I) I) 2.~, ~ 7 from ,, (). P, "-I 3 ,, . .S 3 
--·-·--------- -- ·-----------·~---~---·- ··---·-·--·· -· · 

r} - ~ '1 - e, 1/ IO: 05· am G, I:: r n..: 1 m Q n Y1 2.. S-- • 70 from r,o.p. '13~.e 
- ·--.~.- --~- - ··---------'----- ·-·········--- -·-·-·-- --·-- ·----- -·---·----

I (:J - 3 - 01 ---·---- ----t - ·--·--·-----····--··- ······. -·-
;, o .p, ______ -4 3 lj_~?_?.. ________ §_~c_'!!.. ~!_ __ z~,~ -. ______ __ _ 2.5, 5'3 from 

G. E .--"' s -,-~ O\.o 'l <.it, JS fr o m r,o,p_ 435,7.S- •, •, 
----------- " ·- ·-·-- --·- ·- ------- ····--·----- -·------··---------·-··- -----···-··-·--·"-

C. <1, ~ from -,-, o, P. '13.S:<, ,, J, le - 11-e<1 

3 - 30- 05' 

4-11-85 

·-·---·------·- ·-····~ ..... ..... . ~•. -··- --
--' -~-~-7~ P-"" _ __,c-_6_ , Er>'\ ~ ·t n-- o. n 1'\ ____ ,_7_,_S"_0 _ _ 1_ro_m __ T,_,_o_. _P_'- --1---,1..--l_<t_~z_,_,., __ -+--_ s_t _i;:>_e _( -· T_"'-f e .. -. _ -- ,_ .. __ . -----------'\ 

Z1:.. I 
from 4----------·~··----+---~4_.s-s.aa _ _ t---------------

1-----=4z..-..... , .. ·.<'.....__-...... "'""l..._--l----"9C.L: tJ.7. .. Ad... ----=N ____ __ _ __ ____ Z.Z.. DP from a.c,.____ ____ ....:~:!..._ __ -ll----'--4-31,~o_2~_ ....... _____ ________ _ 

-~6--. l ..::_B::1..__ _ __ I 2:....3.~ .e.t.1..._ . _____ S.~~-IU-to~c_/~s--------1,--

l-----'-R-«--- &.8S..._+----- ---•-----~"'~-----+---

L1,.._"'L- from 

.21,LP. from 

....,_,c....... _____ .u,_h __ ---4 __ ..L.d,J.i_?~g,£_ _ _ 

........__ __ ___.,.•'-----+---- .£JB ... l .?. ______ <-/g~/1=--,,..J:_~.,._ ___ _ ___ _J 
from 

•---------+---------l------------1--------------'·-·- •- -"- .. ---·-----· --·--·-----
*Depth to water noted from Ground Surface IG.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.) . 

01106 79 Burns & HC'[)onncrll 1 :, ., "' ·rs-< :r-2-x 
IEngN-.1.-A,rNla-cU• Coo...rlant1 

. nJ lli .... ~.U J ll 



WI! .... ~. .J . JI \ , 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of _ _ _ 

Proje,c1Nanu, l,\Jc.~TLJ'.\l<E. 1P,o jectNo. 8.Lf-0"7S-<,--002._ Jtto1eNo. S-rG, (old 37A) 
t----------------------------------'---------- - ----------· - - ·-- -"- ·--·-------- ···------ ----- ·-------

Location Etev. Ground Surface (G.SJ 1,- 7 'l, ~ 
N E Elev. Top at Pipo (T.O.PJ 01 Roferencc Poinl {R.P.) <'/77,S 

Da10 Started Drillinu Hole Time Total Depth of Hole 
SO, O 

Drilling Typo 

Date Completed Drilling Hole Tirna 1------------------------------- --·----.. -·--·-

Date Piczometer Installed 

Remarks : 

Date 

>--------·------···-·· .. 

----- ________________ _, Tolill Depth of Piezometnr 

s0-0 Time 

Time By Whom 

q:300..,., 61// Ct>,.n/1ev 
-------¼---

Depth to Water• 

..L../0, 7 from ~ 0 ,P,. 

~o. S' from T, o, /l, 

W.l. Elev. 

-$'3(p,B 

437,0 

Foorngu Slottod 
3,0 

Remarkt 

·-·--·---·-·---,- ---------
-y: oo ,,.,, 

--------------+--------- ---.. --------- ----·-----·-- -----.. - ---· 
G>- "27-· 8·9 //~OSa.n1 f?, ~ol,,l\~o/J 

-···-·-- ·-· ··-·-

-'-/0,5~ frorn j'; O. P. 9 ~ (p • 9 (p 
.. ------·-····-------------1-----·---·· --- - --~-"·------ ... - ·-· ---------- ·-·--

e - .§._:_~:'!_ __ __ .. _-:!___':_!_ o f- '~' G, Er,.. sTn1 o.n 'I 4135", '2 'f -42, "'2.I finrn T,O,P~ 
... • •• ••u•• - • • ••- •• ••--

g - 2 0 - B 'Y ·9 !_ 3 5 p ,.,., (;, , C r '1 s 1 r.-i '- n I\ -Y2, '15" from fl O, P, 
-·-·----

.- / ;JOp,..._ - G. £ f'-'1 ,-T'l'l et II I\ '-I~, 3 ~ from 
... ...... .. ___________ -·------ ··- '"·- · - .... - .... --------+--------

-,, o, P-

8 - ?... 9 - 8-4 IO: IS a. ~n ,,<J,(). '133-~I 
------- - "· · ··------· ··--·-· --·----·-- , .. .. . - -...... --- -----~---·-- --··· · ··· ···· ·· ·~ - -·· . . - -·· .----·~ - ----- ·-------------- --· . ---·-----·---·- ----

f() -c(o -/!Jlf ID :,s ctm '-, ~. 80 fr<~r~• --- ~:_E..:,f', - .. --t __ <-t_3_<i_,_7_0 __ .. ·---- r /f?c'tr, ,,__ _ .,,.,e _________ ., __ .. ,. ________ _ 
o/3Y,'1 I ' I I 

. -····-··-·-·----I 

~O. 92_ from 1, o, p, 
---'--------------·---~---

/ 
4-zs -B s '1:os Atj_ _ __ __!i.,~'.___ _ ___ __.je---·40...cc::::._,_,·, o=--,4L__1r_o_m __ _][ .. ___ -f---""-A,,l~-1L__ - --- ---------~ - - ----l 

"'>':'::&.-,';B I I _ ________ !:_- -e e Tq._f-f:c _______ _ ,. 

6-1- g~ 2•o,., ~d S. Po,,,r,,./.a.,.,·s Al '11D from ,. 4.f:f, ll 

--~.8~8$, _ _ ------=------t -- ----"ll,,__ _ ___ .__ __ f3.~_1:L_fr_o_rn ___ _,.__k ___ l-_.L.:,d:J~4_.,..26__ _ _ e_fall.__7~~----
from 

F-
..... --

------------· -----

---- ·- ·--- ---·---- --------•--- --
from 

----------- - --·-··· -------------• 
from 

__________ .. _____ ..... ------·---· · -- ··------ ------

--------------- ----- ---------- --1 

----------~------····-· ----- ·---'---------------~~===== 
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R .P.l. 
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TECHNICAL SERVI CE S 
GEOTECHNICAL DEPARTMENT 

Project NamP. vJ ES TU\ 1-<E 

Observed Water Level Readings 

8~- 07S- -'1- 002 I Project No. 

-· --- -------·-·-------------------''-------·-----
l oca tio 11 Elev. Ground Surface (G.S.l 

Sheet ___ of ___ _ 

I flole No. S -BO 
·-· ··-----~ 

·-·--·----------------·- ······ ······---------------1-------------- - ···----·-·· ------------------~ 
N 

Z5'f Z, 7'7r, Z 
E Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.l 

Daie Started Drilling Hole Time Total Depth or Hole 
c.?.,O 

, Drillinn Type 

Dilte Complel!!d Drilling Ho le 

t------- -·-· ---·-···---~---
Date Pi ezo rneter I nst~lled 

8 - C 9 - 8 ~ Time -
···· - ·- -·- -- - ---------------------' Total Deplh of Piezorm,1ur 

e- 2 r- e't Time 
, 

'<':.0,0 
roo tune Slo11od 

10, O ' 

Remarks: 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

~ I.if 
, 

from G, s, 
.. 

/2,9 from G,S,.. 

It). /7 from T, 0, P. 

B -t. 8 - 8 <, - . . - - -=--------1--G_ , _C._r_11_ s_T_l'Yl __ a._n_ r1 __ .,.__ t:::' ~ 5 '1 s. .._ t1,1 .r d- i f' r/ n, o:I e ,- , o f ~ l'l <: '- u "1,,. ,..., cl -------------+--------1..d..1.t.r...,.n_J~'•"••.Jt'\j L.- --_1--•----------' 

e -~'I -8't 7;.oo~f>\ G, Ern<.1tna.n11 "fL./0~/.JB "' 0 -,~.r let1e./ :s7anq,i;i:} '" ~#/~ 
>--------+---·----1-----------l----'----------- -+-------l-d..t.Ac.L.!:l,_J~!ll.t...h.5_. -~----····- ---__. 

0 -'?_ 9 - e1 9: oo 0.. V\'l G. C,.. n !..-],v,"' h~ 13 s I Z./ '"' ~ ~ ',,J, ,·o,.._--Jel,- (!...--Fie,. ,, ,e~rn e:ie,,. 
------ - --½------ -1------------t--------- - - ----+-----'---·- -1 . .n.S:ta..(ld..-/L~_L_-----··-······ ·-·--------< 

/ 7, .c., from t/ 0, I'. B - c q - 8 ~ 9 ; 3 O o I',\ G , E r 11 '!, 1 m a ri 'l L/- 3 c;, o/ 8 
~··········- ---------------4-------,._---·-·-----------····-------' 

'e. '- from r,o,P, ' I () - '3 - 9 'Y e, ;. 5 7 A IY1 i<! , t-(, 0 8 IIV ~ 0 /,/ "-I 3 '-f • 7 8 
·---- ---------+------------1- ------·-------11---·-----l t; le. c-f,... ,· (. T~p....i:, -·-· ··--····--·--·--·-·-------l 

I 7, 10 from r, o. P. 
-- ···- ·------------' _o _:-_~ ! .~~lf ___ .. ·-· ' l ; 5 0 . f :" ---1---G_,_ E:_ r-_n_ s_i_,_.__~_~_l 'l-'---1--- ""~".e:0 ,, 

··-· - ----~- ------------·-··· •·· .. .. . -···--·-·-----" 
IL/,"/ frorn Tr O,p_ 

-----------,___, _2_- _,_9_ -_e_~---+- _IC ~ 5 ~· I'. n1 . -- .... _G_' ,_ c.._Fc__r-_,_1_.:s_--t_,_Yl_~_ n___cnc__--4 __ --
..,, 3 '7, o ,, 

---- - -4--·-········ ···---- ·-····---·- ····----· . .. 

,, 
. ····- --··-· -···--- -· - ·-·---------·------

3 - 3 O - Bt; c ~ s'Dp,,, (;;,, t n15-f·"'10. n,, 
-----1f-.-~-.. -'I ~ -~~~ .. _s_·_t (_: e_ .. _1_ 1_~ ... ,_~_. ___ ----- -· ___ · - -----1 , 

4-11-BS - ,, 'l 'Jo -111.48__, ___ _____ ________ ~ 

4-~s .. ~ 1;,:ztl frl ,, 1/.;,_I/ Jt47o~ l---- "'--'"-'"''-=-'""-"'"---+-- J...M.-'-"C-L-..!...,_,.__, _____ __:_: ______ ,1--_.L..~"'-''---------=----1---=z...1~-=--- ---------------------• 

s:. -g. · ·-· LL.lv • ...._',. __ 4_.-!l.~1-£ _____ __:.:c._ __ .__ ..::::,4,_.?c...,J:l,.._ ..... 2=0- 4 ti 1ooe ~- • --C.i.6~~~~,~~-------- -----1 

• __ __,6-.·B--=-........ s'""~,.,___, ____ -___ , _ ____ ..,. .. _____ -+ _ __,__, ..... <", • .i_2.._ _____ ___,c,;._ __ 4-__ 4..._,zz.z_✓ __ , _______ ______________ --l 

l--1-//......::.,• /r..,Juo.~BL-'S:>--- l-----=-:...__---+---'-M~. _,,:-...c,-~/·,....t._ ___ --4-_{Q,~~ 4.J:.z...b. 
> - I 'I* 9t. - ,. J ~, t,, S' 'SI 3 '- , 7 3' 

··-- ------------- -------~ 

f----------1--------1------------- · ---·-·-·---- - ------1---·-·---··· -------- --------------

*Depth to water noted from Ground Surface IG.S.). Top of Pipe (T.O.P.). or Reference Point (R .P.). 

0110679 Burns & MCOonn•II h >1111 ·1s.<: '/'- l · /J 
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TECHNICAL SE RVICE S 
G EOTECHNICAL DEPARTMENT Observed Water Level Readings Shcet ___ ot _ _ _ _ 

Pro ject Name hie S TLI\ kE _ J Projec l N o. B<t - 075- ~-Do"<_ ···- -------1 Hole No. l)• 8 I 
---------- - -·---- --·-· .. ----- ---- ---- ----·-· -- ··-··--------------

Locntion Elev. Ground Surface (G.S.I "'7' y 7, 8 
·---- -------·· ------------ --- -- ---- -- -- ---·-

N // '14 l..72.e E 12.-z..,01~5 Elev. Top at Pipe (T.0.1'.l or Roference Point (A.P.l f.s-o. /J 2. 

Date Started Drilling HolE! ~- Is - 8 11 Time T o tal Oer,th of Ho le Drilli11g Typo - I 

··-··- (p/,5 1Vt1sl/ l!,OR I I ✓<.. 
Date Co mpl e1ed Dri lli ng Ho le 8- ,~ -/Jl1 Time 

··- Total D or, th o f 
-- ---

- .. ... .. ··-·--- ·-· - ·-----· ---- ----
9-IS-t,'t 

Pi(~Lon1o ter Footuuu Sl<Jll0d 
Date Piezometer Insta lled Time J!:oo#.M c.o.o· IS,D' 

Remarks : 

Date Time By Whom Depth to Water" W.L. Elev. Remarks 

'e,-13 - B"I 3"'..> 0pl'h G, e rn .s1 tv1 ~ 13 
, 

from G,S_ ~ '-I 38 ~o.._-ft,,.ro.1~" rn"4---fer,o•I C?,, r C,(A 111 tr"ed 
~t"l'l d.v...r:w,_ d.r.1..h~~ 1 • ·---- -- --·- --·------ - ·- - . .. ·· -- ·· 

:,,i""c:0) '\ - e ~ o n , e1t: 
8 - 15 -:: e'r - ~ -_: 0 S.f. ,,_, G, £....-"' ,~. ~ 3 f rom T, o. r. -V'lY, l'f -<f J.. o vtr ~ ~:f--f ~ r p· ,-

it:J.--3..1..0.Jt.l?d_l ~ ·· ·- ·-·-·· ---- ··-

8-'l.0- fl', 1t:-sOµm G, £,-•I 51 ,YI o ,., o f 7. <, 
, 

fr om r, o. P- ~T3."2."2. 

8 -- "2., - e', 9 : 15 G. E ,-,-, s.j'hQhr'} 17, <, 
, 

from T, 0, p_ ~33,2<. f ~~1T't~~ 0 ~f ~ V 41. < /.< ~-1 I ;.-,·----,~ ;-~-C Q ~r,(! f U 
an-, 

-- · «- •- --- ·---·--·· ·~--- ·- ... Yh-:t. "=-- CJl rn f re. r..s ~ d_____.:u ,:.. ____ ______ _ 

6 - Z I - 8~ 9:37 G • Er,1s7n-,ario I 7. 7-5," 
, 

fr om ,, 0, P, L/- 3 3, 07 C... _ tr, 1 Ill,• .-,..f-te .- ~ ,/-._ C\,, C\ · /1 r-9 
Alh 

.. ... ,. ···"· . " ., . -··· ·---------• ·-- ---·- ---- - (EC "Z....a ,ne 1-e.r._ . - ···· ____________ 

8 - '2_lj (3.1../ I~ c 5 (J ll\ G, £,-"~7n, <:'{ht\ Iv, 'l't I 
fiorn T, O,?. v l 3. ea -•. -...... ·····--·· . ·· ·---- -·- - - ---- -- -- -- ·--------------- ·-······--· ... -· · ··- ·· -······- ·· ·- ·- -

g- 2Cf - 8~ 
-~ ---· 

G,£rr"IS:ll)'lc:tnn /8 . c.B frorn T,O ,/>, 'I 3c:, S'-S, 
·--- ·----.. ·-·--·---- - -----·-- ·----- -·- ---- --·----·--·--·----------·-- . -·· - · - ·--- - ------------ --·-- ·--·--···- ·- -····· ······· ···--

IO- -z.4- - B't 1o;z5a,., G,, erns,,, ,,;( lln 17, ~5 f rom T1 (),~- <,33,~7 £ /,;,c 1,. .~ -r~ ee 
- ---------- ... - -----. --- ------ ---- . ----· -·- ·- ··· - ·-- - ···- ·-- --- -- -·--····· 

/c.-19 - 2,'f --- ·· · ___ I "2. ~oc.1 "' G, £ r,1s1,11 q l'lrl I 7, 3 from T,O,P. JJ3 '3. 5' '' 
,, 

--- --------·····~ --- --------------- ·------ -- -------- --- -------- - - -- -·- ····---- ·-·--- - ---------- ------ -·- ··-•- •·• ... • 

3 - 30 - fVi "2.; 3~ ('• h G, ( ,.. , I S ) f V\ G\ rl n ,~.9'l f rorn ,,iJ,P. -43~. 90 fh: e I ___ "1 ,,_ f_e. ____ 
- ------ -· --- ··- ····----- - -· .,. . . . . - ---- -=------ ·-- ...... ·-------, 

_H~--- 9_:lo IJ.d l.£88 
fr om .d.3 4, 'If I• .. 

6·1-~ 12: 1.s fd__ .S. f:,y./g_/-a~, ',t_ L:S-.17 from 
~ 4.?:£_~ 

K-6-8:5 - l]J,8 ll om ,, l-?3.tl Clo 1-i "li,r-,~ - l 

,___LZ - !.l ~JL~- - M. £,..-,'o 14_, 11 fr om , ~36_.11__ ____ .. E/l~c.ft.,,·~ 73//?. ----·-··---- ----- -· . ---

~ - l'l ~8 lir - ,, 18. IC. fronr (I ~3~,70 
---- - - -- --- -·- ·-·--· - ----·----· - ---· ----- -----·---·--- - - - -- ·· ·-- ----------- -

h o rn 
~- -- -··· - ·-·---- -- ------- ·· 

•Depth to water noted from Ground Surface (G.S.I, Top of Pipe (T.O.P.), or Reference Point (R.P .). 

0806 79 Durn1 & 1'1CDonn11II 
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TECHMCAI. SE n V IC ES 
LiEOTECHNICAL DEPARTMENT 

Project Na111e u)Es 1 LI\ K( 

Locatio n 

N s-qq. JS 8 0 

Date S rarted Drilling Hole 8 -2 <, -
Date Co mple1ed Drilling Hole 

B-2.7 -
··--·-··---·----

Dalo Piezo me 1er l11 s1a lled 6 - ?..7 -

Remarks : 

Date Time 

8 - 2.."f - 9'/ -

··---
E /9, 32.3/ 

(Ji/ 
Time 

e~ Time 

(YI 
Time 

By Whom 

G, £.rr, 51"'lat1 ~ 

• . J,1...;.-+1,.., •• . . ...IJ . .L 

/ 

Observed Water Level Readings Sheet ___ of ___ _ 

I Project No. e<;- 07~· - ~.,, - o oc. I Halo No. S-82 
--

Elev. Ground Surface (G.S .I ~"'r'7, 7 
··-- · -·--- ···· ·-·-

Elev. Top at Pipe (T.O.P.l or nuferenco Point (f1.P.l 
'9 <;; {) - <-Y 

Total Depth of Hole 
"Z...~,S"' 

Drilling Typu - W"\S)/- 1:<:o,qn1 G. 

- Total Depth o f Piezorneter Footc1~10 Slotlod , 
2. S, r ,o. 0 ' /:4 > ,-m .., 

Depth to Water* W.l. Elev . Remarks . 
/J, T'O /'J ·I 

G . :S. b"lvw "t ~ 'i . 
:s --.1 "' ... .._ 1 e ol t"' a.. 7 e .-- , ,.. I e ll c o u ,, -, f' , t> d 

·- ---- ·-··· ---····----··-· ··-·-- ··- ·- -··--
.L.b . . ,lrom 

GI.a elo w..J ~~ ;~-~,;~~L~'J~/~-~--p-,:-e·~-;-;;; ~,+,.--;.--
g-Zt-fY-1 ,~4../~p'l'\ G, E r . ., ~ i m a 11 ,, I a,?.... from T,01P. 't '3 2, Y'f .Ln.s.J'all ~i.L.O . fl_. _ _ _ -
8-z_q-fY( 12 :: 2. D,, "'-- G, £r-,.strna,H1 I El, 2.S'"' Jrorn ..,-,o,f- y3 Z, Lfi.t 

· -·- --·--· 

/(} - 3 - e~ IJ :. 30Qtll R, R. o h , " 5 °".! ________ J6.3<t from T,O, f~ L/ 3?., 35 f;/ecir•·c. 1<A. ~ e ·- ·-··· .. ..•... . ·-·-- ---· -- - · ·- ---·------ -
J0-2<o-8', 7';. 1/s ~ ,..._ G, £.r-,_;s7,..,. ~.," I 7, ~ I Jrom r; o.p_ "t-3 3. 18 ., , ' 

r---~----··--·•------ --- -- ·- .. ·-- -·· ····-··•-·· --- --·-- ·---- -- ·--· ... - .. ·· -- ·-------
t Z - l'l-8"1 /I~ 17 ll. lh G, C. r II 511>1 -C " •l J 7, s- frorn T, 0,/>_ +3 3·2 ,., ,, 

f-- ··---·· --··-··-·------·--- . . -·-·----·-·······-·-----· --·-- __ , ____ ., _____ 
--- ---·---~- ··---·- ·· . ·-·--·-----·- -------- ----··-··· 

~ -30·8~ 12·. 't~ p fr\ G, £,.. ,,;;- (,}, "' n n I S1 00 from T, 0, f, "'13 ,_;-, <, 7 s 1e,c-l -J½c ·- ... -------- ·· ···-~ , 

4-n-as__ - -6...,.'°0 
from ,, __ -43.s.__.i__() _ _ . n 

4-~-I<~ 10:~7 .#-I 1,c;-...d_, fr om ,. 4..J;E_3L_ .. 
,. 1- ,l!'!, 1z:,J_s._ PH .'$', Pe,v,~1-,,·r l~Ac,,t:. from // 4-"5s. I.! 

/ 

- c;..1--f /Ape N, &__A<;. -A . _ ____L~.S .1 
from • 4"'<.J~L-'- -- -

{ S--'20-8G. ~ NJ, la. ,. ' ·o /'il,oo from ,, V32.'-9 
--

\.___ I 2 · I? - r ( ,, 
11-, 1o from 

., 
43 (,. 7'} - -

from 
-- --- - - ·--···-··" 

from 
... -

fr om 
- .. - ·-

*DepthJo water noted from Ground Surface {G.S.l, Top of Pipe (T .O .P.), or Reference Point {R.P.). 

0806 7Y Burns & NG>onncrll ,.-.,,,,, '/'S -C'J'-l -11 
fr,o..,. ......... chi!Kl, -C~.-.. • 
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TECHNICAL SERVICES 
GEOTECMNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

I Projec t No, e,<-1- o,>- LI_ O O 2 I lfoleNo.!>·0?. 
- --- ---------------·-~·-·----------------'~-- ------~---------------- ---'----------------------1 

Projec t Nan11J 1.;1 F- s ·1 t. fl k E. 

Locatio n Elev. Ground Surface (G .S.I 

--·-- -- ··----·--···-·--·---------------·- ··--------------------- ------------·-··---· ------------------ --- ------·------ ·--
N t7~Z.,70'f3 E Elev. To p at Pipll IT.O.P.) or Rofernnco Po int ln .P. I 

Date Started Drilling Hole Time Total 0Hplh of Hu la Drilli11u Type 

Date Cornrle1ed Drillinq H olP. B-'l.O-Blf 
-----·-· ·- ··- .. •·· ··· ·-· ·--------·---------- ----------------- ----

Time 
//5,3' 

Total Depth of Pi ernmetor Foo tano Slo tted 
Date Piezome1or Installed 8 - Z I - 8 tr Time -z o,o' 

Remarks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks . 
fj-l(p-84 - G, E:cr-i~Tmq_••H, /0,S-' from G,5. 7'37, / S<'-'l~r-"t-eQ _f'Va _<flT~rla..( ~ncou,i1(""~d. 

1----------------- - - - ------------- -----------------•--------------------+------ d~r.-,n.9 _ ,_lt:.ilJ •rig, _______ _________ _ 
8-Z.( - Et'f c.~OS_t,n-- G, £.rr15ima.nn l~,50' from -r,o,P. ~33,12_ tn-irneci,~--lf!:l'y c,..-/-r-r::r f>.-t!-;z,,O,>t~1e,-
e - Z 7 - 8_'1 ______ --~--;~-~O;m _____ ---G, I:: l'>'l~lm lVltl IJ/. 8-~- ,-,,-o-m--T,- ,- D-, -f -. __ ,_ <1_3_2_,-78 T1-?'f-11p°1:tt::: =t" !-LV'~ ~1.4 o-fl~i , -~ -- . 

1----=----------+---------t------"------- -----------------1--------1 fi-Lt'_'Z._O,(tle.. __ e,,c:_w_,_, _,"',, __ L2-fn _,P. f':e. ',;(J~ a._ 0..JL_--". 

8-<.?-fl<, /l:11~m G, Er-risirl'\4'TI" l'S,O 
I 

from T,O,P. "1'3.?,G.2 -</ 1ti1r,~'t.e:> ~-f-re,-- ~v0,c.l,,\o,,f•r11 
-- ------ ,-------------- ,--------,--:r-he..- f.1ez.6.me.t.£c, ___ _________ _ 

__ e_-_2_~-~- ~-~' __ __ _ I~ 0~ r!t. _ __ _ ~ -'.. __ 1=;_ ;--_ l'l_~_l _m_ <:11_ t1_11 __ 
1 
__ I_S_ , _0_4,_' _ _ 1r~~------T_,_o_._P_ . ---+--9- ~_ ~ __ s-_8 _______ ___ ___ ___ ___________________________ _ 

, f.O -----~-:J3__:t _ - -- ,_~_,cJ f 1t1 __ - - - --~·- AO b' () s Q" 15", 3 '1 Iron~ __ T-_,_o_, f>_. --t--L,,_3_2_ - _
2

_
3 __ 1_ t· It:> e--fr JC '~re. ___________ ------- -------

1 o - Z<e-8'( '7:10~m G,frns71-.,0111) l"l,55 from T,O,P, '1'33,07 I, /,1 
>---------------- --------t ·----------------f··---·- ~- -- ·--·· -······------------- ----------- · -·-- ·-·--------·--·~--- ····-·-·-···-·· ---- ·- -·----·--·-- ·· - ··- ····------·-----·--

J-e - 11 - e't /,S,, t frorn T,O,P- ,, '• 
. - -·· · --·--------------·-·-·---· · ··--· ·-····---·-----·- ---·- -· ·---·------ - --- ·-· -- ··· ------- --·-- -----.---, ... ·--~ . ····----•"· ----- --·-- -·· - . ·------·---·~ 

•-------------··-· ---·---------
I Z. ~ 00 noOtl G- E",,<:to, o-l"\¥1 11,Y4 

·-·-··--·---------------- ·---::-~. --__ -------- --···--------------cc ___ ,-----------f·--... ·-·-- · - ·-- · -------✓-------- .. -- - -----t 
fr o lll T, V • rl. I I 

., 

__Jj._B,,J 
from 4-25- R< JQ :.SB-Ad ,, ,, 4 'ls. :r Ji 

1z.14 from 

14. IB from 

10.-r6 frolll 

I~, 08 from 

~~~"f; _ _,___ r:/-f--:--': o~•~~A~_fL _ __s,_P,'+-'-/'•~•,-k=r.,._·,_.._'<" _ _ --1--'-""-'--=F------'"L---- f-__J,/.~i'S:~1_8~-~-----------------, 

•--g ~-8~·--=BS ____ ____ -____ -------~''----,--~ ,, 4M. 14 C/4 /{ J~~=----------~ 
_a.::a.: __ ~-~ - M. £ ,-/,. --~~~--------t--4~~~.,.~"~'6~_1 ___ E_t.~"'ln,..J~-------- -1 

s-- 1'f,8(. - ., y:S 2' 5'f 
- ------------- ----------- -t-- ----------1---------------+-------1- --------------------

frorn 
------------- - ------ ---- --------------♦------- - ~----· ·-···----- ----·-------- --- -----------------------·- ·-·----~----

frorn 

•Depth to water noted from Ground Surface (G.S . I, Top of Pipe (T .O.P.), or Reference Point lR.P.). 

OH<l67Y Borns & MG>onn11II 
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TECHNICAL. SERV ICES 
G EOTECHNICAL. DEPARTMENT 

Projr.c l Name {\/E <~ 1 t - A k £ 
Loca tion 

-- ~-~.- ·,· ·-

N ':> '-lb, 00-:,9 

Oale S1aned Drilling fl ole {j -2.. 't -

E 

8"1 
Date Completed Drilling Hole f]-2-'1 - 8"( 

--·--
Dale Pie,ometer lnsrn lted g- Z.'f - elf 
Remarks: 

Date Time 

tJ - c...'-1 -e-s, - G, 
---·-

6 - u-1 - '?-<t - G, 

e,-2.Lt - S? I c; "2. 0 ft\ G-·----·~ - -- - - .. 

e--z.7- (!,y 7~ /~6.n-, c.,. 
-

8- t7 - 'o ~ '1: 2..0 <:I.M G, 
------··- · 

G. 

/ 

Observed Water Level Readings I ".) 
Shee t - -'--- uf ____ _ 

I Project No. f-)<;- 0'7!: - .,.1- oo 2. I I tole No. S • {3~ 
- ---

Elev. Ground Surface (G.S.l ~5-2, 9 

1998,?..72.'f Elev. T op at Pipe (T. O.P.I or Referenco Point ( A.P.I 
-f 5 c. ,92 

Time - Total Depth of t lol o Drillinu Ty pe 

31,5 
, 

Sot fO ,I\ I,(<: l:1,? ~ 
Time - Total Ooplh of Piezometer Foo lil(lfl Sl o tt ed 
Time IC.~ CO r° h1 

30, <cj' /0,0 

By Whom Depth to Water" W. L. Elev . Remark, 

E ,- n ~;-,.,... a. "I rJ 13.' -r-o 2..0 
, 

f rom (:,1!; I 
-few 't·l--1" -sd..,_"furp.'feJ zo'1e• 

~"''-t.:,-"1-,~-,~~i:·,:,1;;~r-~1,1~--~, · ·,: o, Er11-sT•.-- l:'\.l'lyt ~o~ fr nm G-S. Lt 37 
. 

-~{~£,· ._ /e1)1 ~~'j,--;-;- ), 1 <! -a -~-;~1 ~t er E r-n sT"" 0.r, I) Z.3 ,-, 
, 

from -,.,o,P. Lt3'3.2'l. 
------· -'- n.s_T..·,t,JI ":J__. ~;u, ___ • ---··--------· 

l=.rn 5101 <\t, n "2 3-91 1 from 7, Q, P. ~'33,0f 

E. (' ... .si ~, ~"., 2 3. <t2 
. 

T, o, P. "Y3 3,00 .J ."'~t- prior- -r-o evoc<-<erl,'11.J . 
from 

. f..1 .'J!.::Z...Q.,Uc..1(.~L'tl,._ co, J'.U, fr:lJ..!. . __ o...,_e,___ 

Er- ti sl rl1 q ri , l °'·~, 'le f rom r, 0, P. '-13 2, 9f oLot.A, ~Y-z... "ri;. c:A.+1 ._ ,. fv c, oc:v,.-f 1 ,•j 
--1?_~_ Z. 7- 64 ____ -i::._ ! , s- fY(\ - --------. . - - - -·-···-- · - ----· ~~- p .U2. -a..a_me_t_e_.-:: -

B - 3D - B~ 9:l~4n"\ G, E r ,1 ,s- 1 l'l, "' r111 Z.l./ , 2.e from T, () , />. ~32,4:-'l 
. . ······ .. -·- - ·-----· -···-··--·--·-- · -···--·· 

Jo - ~ - B<t IO; o ~ 4,-, ~. /I? c,p, <) 'S C''l ?.. ~- 32 f rom T,(} ,i', ~t32...,o E !ec. 1..-,·c... 7a.f-e 
MO •• • •••• ·-------·--··- . ----·-·--·-- · ... ----··-- ·---- ---------···· ---. ··- . -- ·----· 

10 -z(,_ e'f It :s-e, ,,,,., (::,, Er,1 s'1nu:H>r, 23, 2D from 7, O,f>_ ~"j:S,'72 I I 
,, 

··-··- - ·-· ·-· ·--····-·----- ---·-- --·-- - ~----~- ---------- . - ---- - - -- ---··--·----- _._ _. -· .. - ·------~.,-

le - IY- £.If /0::: 5ct m G, E ,. ., ,; 1, ,, "",, '1 2. 3, ~ from ,.o,P~ ~ 33 ,G, ,, ,, 
·---·------····-

3 -3U-85" _ _II ~-l <- a n, G, Er r, sf,» o. fl n 2.0,13 from r,o,P. 43& ,C:.-'f I• ., 
·· ·- · ·- .. _ . . ·- . -· . .. - .. - . .--- ·- ·----------· 

4-25-RS II:/<;. AM ,. ~o.R'tf from ,., 436 O~ 

6-4• 1!5 /7: 2- pA-1 .s:. Bcp A -In~,~ zz.~:s from . A~J ~~ 

6-1- 95 8:00 A±{ ~}:_J/; 
from 4$:S, 7£: ,, ,, 

--~5:___ - .. 72, 'l& from 4:rJ. 96 C Jo /1 'ta no ,. ,, 
_ _IZ-_L~fl.S __ t--?. £r10 /9. $!< from ,, 4?'1. o1 El~b--,·c ?it.e~ -- · - ·- . - ... ---·- - -

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T .O.P.). or Reference Point (R.P .). 

08067~ B11rn1 & Hct)onnell 1:,,,,,. 'JS-< :T-l -X 
f no1ne-•. ,. ,dvtec:h- COl'\Wl1en0 

.l1 J jj 



(_ 
TECHNICAL SERVICES 
GEOTECtlNICAL DEPARTMENT 

Projr.c 1 Narnn lu e _ 5 T l. I\ k C 
Loca tion 

. l 
· •.✓· 

Observed Water Level Readings 
I Project No. 0 li -O 7.5 _.!./ - OcY?. 

Elev. Ground Surfaco (G.S. I 

. .l JI ,, 

Sheet _-_c=·· =--- □ t _-c_·--~-
111010 No. $ _ tj ~ ------·-

See s J...,::e,7 ) --------------------- ------------··--------··--·--
N 

::sh<'r.>-/ I 
E Elev, Top at Pipo (T.O.P.) or neteru11cu Point IR.P.) 

Dato St~rted Drillinn llolo , , Time To tal o,ipth of Hole Or ii ling Type 

I• 

Dalo Completed Drilling Holo Timo 
I· 

---- ·-- -··-------------------- - - ----------------- Tutal Depth of Pio20111eter Foota110 Slo11ecl 
Da10 Pin1orn<Hnr tnstull ed Timo 

Dato Time By Whom Depth to Water• W.l. Elev. Remarks 

2... '1, I '1 from r, 0, ,._ 
- - ----- ------ -- ···--- --·---~----------· 

from 

from 
-----------•--------1----- ------ --11-----------------1·------ -- - ·- --- ---------------- ----1 

fr om 
--------··---1---------1 --------------- .. · -· -----------

from 

from 

from 
------·- -- ~-----·-----4 

from 
-------------1 ------ - ---1---------- ---

lrom 

from 

from 

from 
-------------------···-··-·---------' 

from 
1-----------+---- ----1------------- 1----- - - ---------f-------- 1------------------· - ···----···---

from 
-----------ii-----··--·- ----------------·-······ ·-··-··· - - ·-·· .. . ·----·-·· -···-···· -----

lrurn 
-----·· ·-- -----··-···-··- --------- --- ----·· ····-------------1---- -- · -· ··-····-- ----·-···-------- · ··· - ···. 

11<,m 

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (R .P.I. 
Burns & HCDonn111II 1:,,,,,, TS-<:T-l -11 
f f' 1• I ~, 0 &, r J.11 , _,, IL f '. <1 • • · • .. •••I I 



' \ , __ ,. ,! 

TEC~fNICAI. SERVICES 
GEOTECHNICAL DEPARTMENT 

Projflct Name l.vE.STL /:\ Kt 

Observed Water Level Readings Shoet ___ of ___ _ 

I Projec1 No. Q,,<1- o7s- Lt -00 2.. ] Ho le No. P· El _s-
Location Elev. Gro und Surface {G.S. I ~S"3, I 

-•fi ••··--- -·· 
,_ ,. ________ ________ . 

. ------·---
N 3-90, 5""1/l io'" E I ~0(,, 9-', 30 Elev. Top at Pipo (T.O.P.1 or Reference Point { R.P.) .Lf57, IS-

Date Started Drilling Hole 
6-'2.I - 8'1 

Time Total Depth of Hole , Ofilllny Typo - 8</, I l-v l"j '; 1-1 B.01-t,1/.J G 
Date Comple ted Drilling Ho le e -2 Z - 8-9 

Time -
•-M-•- •• - •-••• Total Depth of Piezorneter Foot.inu Slo tted 
Date Piezorneter lnst;ill(,d Tirne QZ,0 

, . 
e - '2.'f-tJ'f IO! oo o.n , 20,0 

Remarks: 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

B - z.. '2. - 84 7:. 3.0 °' '"' G. E.. ro'I ,;tm q n I"\ 
o.p/>r,.:,)<., 

from G.S. 
5,. 1,.. r ..c 't~-~ ~ .. -t, r-, ~( I f • .-,,ovr1-fe,'(~~ 

/JV "' Z.5' _.p! Ur•~, ___Ar--1.Ll:" j -• .-----.. . ----·-··------·- --·-
8- "?.. LJ - fJ<f 10:00 o. tn G, E.r-ris1mo."" "20, 05 from r,o,'/'. "-,37, 10 l'Y> ,;1,0,I ; c,o 1 e I y ,-(-, tr f', v c. Orn ,d~r 

-- - -- ------ -· ·- ------- -·-·-···-- ·--------- --- _1r,,~-1i.. tlc,,-,f • . o t\ ---~ ---·--·--·····--····----- -·-· -· · - ··-·-· ·---

0 . '-"7. 0~ -,; IS If;. hi G, s. "" sT""~ r. t'l -z.<1,o't from T,O,I" • Lt 3 3 , O<e -- ·+ -·-·---·- - - ······ ···--·- ·--·---
g - ?..7 - B~ 7: 'ff) 0.. '" 

G, E .-- "-s·J,,, "' ,, '1 c.,~. 
' <!. 

from T, o. P. .l.t'33,03 
J t,.st /',--.,or- ~ et.la c.1.,,,,a·/1 ,,.. 1 

··-·· , .. _____ .f-!.e.1=.ame.tf!c.... _ _ 1.A,J, 1:J\_c..ao/ F'{J .. s 5 c.al. ··-"'-• r.:_._ 

8 C.7 - 8-'f ____ ___ '2.~ 'i?O pm _ G, £ ,....,~Trna 11,.. 2.4, ZI from T, 0, p, ""-t '52., '1~ oE,.ov.i· ..,,y'- "rs. . -.. r~r - _e_~~c...L,. a'f ,.t'.\.,-.. - rh Q....--- pi'e :c..o M e.1.1:L,1 _ ____ ---- -·- -- ---- -- ··- --·---- --------· 

B-30- e~ Cj : I';; (II,., &, £r-,~1'l'\~hJ'\ 24, ~- o from T,O,(>, -432,(,$" 
··---- ·------- -~--- -· ···- -~- ··-····- ···---~-- ~---~---- ~· -- ---~------ -· 

10- 3 - 8-t, 10:01 Q ,., R, ~o b,/'l <:.011 2. 4, 51, from .,.., 0, f'. 4 sz. 4, I Eft-d,,c. _ T,:;,le --__________ ,. 
·- ·-·· -------· . --- ---- -- ·- ·-·· -----·--· - ·---~ 

10-'U, - '8" II : 5 .S- .. ,"' G I Er n ~im a _ro I\ . ~3,35' fr n rn T,O.f, ~33. 80 , I . 
-··· ··- ... ·-·---- .. -···--- -------- _______ ,. ___ _______ . ---··-- .. . . ·- ··-- ··-·· ·· ···-··- ----··· ·--··--- --···· - - -- --······ .... -- --- ··----·-····-·· ··-·- -··· ···-·- · ·-- ·· · - - ·----- -·-- ·---·--------- ····- ---· ···-·· · ·-··· . ... .. --··· · ··- - ··- ------.. -

, l. - I '1 - IYI JV: ,; 7 <1. 111 c~ . E r ll •~ 1 • ) ·1 ~ •l .I\ ----:'> .... ~ fru,n T,O,P, .1, 3 1' (., " 
,, 

, •• --> , _;,. 
-----···--····- ·--·-·--. ·--·---- ·----·-·-- ----·· --------· ·- . . .. . ... .. .. __ 

3 - ~o - e•; I I : C. 0 °" ,,, G, E (' U~·f,i1"1t , 1 ?..D. (.-. -l horn T,O,f- -';1c,,,S :1 ,, fl 
--· ··"' """" ______ - ------ -·- ·-· ·-------, , 

4 -Z'S"-8:s - 1, ?I oil from 43~l__ ,., 

6-I- as ~2.l.~.l".1. S. Pav I Q.~:S, ___ 4,_~ :~ orn ,, 134-. 6 l - 1 ---

C-1-&S _ fj:QO ,4.tJ ,, zl. zS from ... 4~:s.1z. ----·--
~ .g.g:, - ,, --~~-''°2 

from 431, 93' cJ./-1 -ro~ -- ,, 
/ 

_ __ JZ.=--~'S.. __ . /VJ . ,c.,...,Q ............-2.0 . .2_0 from ,, 4,r b,9y- _ _E.{.~f1:.(c ~P~ - I 

s-- ao-s"' ...; ,, ~ ~, "l'O from •• -'t.3 <• 75" 

*Depth to water noted from Ground Surface (G.S.) , Top of Pipe {T .O.P.). or Reference Point (R.P.). 

08067') Burns & HCI>onnell 1:, ,,,,, TS-< ;T-2-H 
fn9WW...,1- A11; hH.c-l , _ Con-.uNn t 

II•· • .u .. lllL..~.U J .. Jll 



\ . -_) 
"'--·" 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

' ' -, .... / 

[ljjj_ __ ~, 

Observed Water Level Readings 

JI 

_J 2 Sheet __ ot -~--

~ -~:::•.P~- -- ---~--~--~.! __ t..._ A_ ~~---·------------JI_P_,o_i"_'c_1_N_o_. ----......,...l~.L__t.!..1_-_.:::.0 7 ~ - L.1 - 00 c _________ , _____ __ I Hole No.P:_~_1 _______ __ ·-------·-----
l.oc;i1io11 Elev. Ground Surface (G.S.l Jic.o,o 
- ·--- -- ·- N- - ----/; ~-: ~--; -·-- ··-----·--- · ·--·-E·-----9- o _3_._ G,_ 't_ e_7 ________ ___J _ El_e_v_-T_o_p_a_t_P_iµe-.-(-T-.0- .-P-J _o_r_R_e_fc- ,-en_c_o_P_o_i,-ll -(-R-.P-.1-----~- 4- 3- ,- o - ', ___ --------1 

Date Started Dril!in\1 I lolo Tirno Tot al Depth of Hole Orllli1111 Ty1w1 

Date Completed Orillin9 Hole 

S-9 - (Yt 
------------

Time 
II I, 7 ' '-V,1 s I-/ eoP Ill/ G 

ti - f O - 8 lf 
------------- Total Oef)th of PiezornCJttH Fool<19B SlotteLI 

Daw Piezornete, lnstalleLI e, - I <J - e't Time /11,0' ?. 0 ,0' 

Remarks: 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

8 - <7 - B~ l.i' from G,s_ 1Cl'•1Ar-<1dtd , .... ~te..-,-...f ev,.-:<'.>1.,,.1'\i-erl'd 
---------+-----------+---------------l----------l-~d<~,.._~r..!.,...!.fl-'-~c;i_-~d-rc:._i__1]l~~- •--=--------------1 

G, l=.f"nltmo.t\t"\ 
-----· 
_e_-_,_o_-_~_4 __ ~------+-----------+--- 4_ , ~_ <,.:____f_, o_m __ --r_,_o_,_,,._· __ -1---L;.:..-=::5,:..:e~-~5:=e~--1 ,.·r: s~~ltt.f :;!._~!?_~=--t.'. ~ ~ -~-~~':..~e_r_ G, Er" sTrno. h"' 

(3 - /"-/ - f)~ e, ~ I 5" 0. r>1 C..V 105 • from T, 0, p, .If 5 (,, Cf 9 a,. ~ r II S., ,~ I O h 11 
----------1---------------- ---------·--·- ---------------------------··--- .... 

(I - c O - B", .... L~~50f,.,,.,, __ c;. ~,.."I s1 n, "'n ri 2.'t,7S- 'trom r.o,p. 
--·----· ·----· ------·--·----··-······--------·-· 

- .. ______ ., __ ___ ____ _ 

8 - c. s _-__ s_~_, __ _ !_: 3 ~r::. ____ _ 

---~--=-~~ : .~J ___ _ _3·. ~of'" . -· 
IO; IS ~111 6 - l 7 - 8</ 

e-c.7-B<.J - · .. '··-·- ··-- - ·-···-------
10~3.Zo.rn. 

G, E,-,ns1mann ·· - ··· ·--·--·------ _____ __ 3<'.>~Q--~---~om r,o,P. 1~3,0~ L~-foro. s-...cr21'"'j we.II, 

30,3' frorn r,o-P. '73"?.,71 T~"!f - ~h•htAt.,-s CA-f"#et- S\Ar{j''1 "'"'J-
·----------------~~---+---------·· •- •---• -- ~ta. I ) ,. r\ 1•H.,the..v•-•• W...~.1, . ••• .. •••----••• - •• .. •• T , •• • • , • • • ~- r •-~vy- .. •• • 

__ _ G • __ E,.. 1"1~1 ' h a 11 Tl _?:._'t_,_~! • ___ ,r'"~--·-~'....~: ______ _±~_~"?_£__ ___ ~ i~..,: o f;.;,-;:: __ 1tLt-h~:.:n"-,;~;J ;~,1 __ au r .. ~ 
G, fr~simotn'} ~U,5' f1orn T,0./>_ ~3?,$'1 -'/ _rr11r.LA.ier ,,,_-her eva..ct.1'---. ·/,,., 1t\e --------------• _ _____________ _, _________ -P, e:-i:.....a.me.t~~--------------------4 

B - 2q- e4 /1:1sa.,-., G, £:r.r1~-J,nti: 11" 
-·------''------•-----·-- ·---

from Ti (J, p, 
---------------- ---- ... -· - -------------

( O - 3 - B<t 1~-so di/>\ fl, Rob111:=o') from r, iJ ,p, 
. .. · ·------···----·---· - - . . ··-·-·" ~-----~~- -------->----- ----------• 

10- c~-8</ IO : <1 ~ u. ,. 1 z_ <f. 7;, from T,O.P, 

', 3'2 ,:,'3 

","l~, 2? 

! ,,..,-;,,.. -c T,.,e 
.. -·-------·· ·· ----J - ----·---,, ., . ···---·-·-·-----

--····-----------------1-------1 -----------·--·-·------·------·- -·--·---·-····----

f;c-- 1"J-~lf _<;i_'__ __ ~_~_::_-~:(~!!_!':!_~-- __ l. 9 ,_4 ___ fru_,_n ___ Ti_, _O_,_P_, ___ f----Lf.:__3'---"5- ~_-'I __ _ •• ,, 
····----·--·-·----·-----·----

_J _- 30 - f' .;' ______ II~ 3:-'1_1J.. r,\ Ci'. .f_.!__~1_1~.0._n_ -~--- -- - _-'?::7_! () 'L. . 1
'. ~Jm ___ T_, _o_._P_. --1--'-,--~~-~-~x ___ ·------- -~ _:_ -- .... --- ~'. ___ -·-

/ ~ 

./-ZS" - 8'S' __ _____1_8-~ An..
1 
_____ _.!£,✓-------+-_._..?"L_""'--' ~,:;,.___ r_r,_"'_1 

___ ,✓,__ ______ 4'--"'~= S 4 __ 1 ______________ _ 

1------"'6'-----'4,_-__fL_ . /:2.c, PH ~p.!,L~'§:. ____ -~&,.~ '7'.~4_fro_rr_, -~"'--~-➔-~H_-:IC!__ -------- ---- -------

..._ _ __,;;b;_· ...... "1.__-_.B'-' . .5-..._-.1. _ __,,~,_, • ...,,_ts: 1'11_ ____ __ ., ..778& from ,, . 43!5. I(. 

•Depth to water noted from Ground Surface (G .S.). Top of Pipe (T,O.P.I. or Reference Point (R .P.). 

11806 79 Burn, & t\COonncill , ,,,,.,, ·1s-<:F.! Ii 
(n ..... .-.11 -Au.l•t~1• - <.:-.~..-.•• 



T E CHNIC A L SE n V ICES 
G EO TECHNI C A L D EPARTMENT Observed Water Level Readings Sheet '2... of :Z. 

Pr o jec t Naflle 

---····---·-- ·--~- -· -- ------
I Pr ojec l No. I t !ale No. ___ j)-=-_G ~--· 

Locat ion Elev. Ground Surface (G.S. I :See Sl,et-f } 
- --··-·--------- ··--·-- --····-·---- -------- - -------1------ ------------------- ---- ·- ·----· . . 

N E Elev. Top at Pipe (T.O.P.) or Re ference Point ( R.P.I 

Date Started Drillin,i Hole 
' r 

Time 
l· 

To tol Depth o f Ho le 
r , 

Da te Completed Dr i lling Hole Time . , 
- ·--.. --- -·- ·· -··----------------------- --- - --- - - ---- To lal Depth o f Piozorne ler , , 
Date Piernrnoter Install ed Ti me 

' I 

Remar ks : 

Date Time By Whom 

f----~£-.~::,__, _ _ _ _ _ _ +--_ __ .,__,, _ _____ ...... _ 

12-11-8"5 

S-1.0 - BG. 

- -----------~ -- ... ~------

Depth to Water• W.L. Elev . 

?_g_-1A from • 
21-. ~~ from ,, 

< 7, 7.s, from ... 
fr om 

f rom 

fr om 

,, 
Dtilllnu T y pe 

Foo ta110 Sl ott ed 
I • 

Remarks 

----11--------- ----- --------· -- ·-------~ 

from 

l rorn 
··---- -·--·· - ·· . ···•·· -· ·-·-- ··-·------·- - --------t--------·-- - -···-·~- -·- -----·----------· -···--···········--·· -··-··-·-·-··- ______ ..., 

fro m 
----·-·· · ······--·---· -------- ------------·- --·-·- .. --·-· 

fr om 
-----·--·--· ·--- ·-----

f rom 
-----+-- ·---~·~----·····- - ----- ---·-·-------- - - ---1·-

from 
1-------- ---·- ·------- . ·----·- ~·-----·-- 1-------- - - --------t----- ---- - ---t-···- --·······-·······- ·-··· ···-

frorn 
~----- ·- ·· ·- · · ·- ·-· • · ·---- -----· • ·- ·-----+------·-··----------+----··--·- ··--·-- -------+-- ------- - ----------·-- ----··-····· 

fr om 
1----------------·-··· ...... _,, - · ------·--··- . ~ . . ~•- ··-------------- ------- ----- - -+----·---- ·- ---- - --·----- - ---------·-

frurn - ·---··· ·- ·---·-----··--· ··-· --·· ·· ·· ·· ---- ---------··-- ' "''·• --· ··-·-···--··---- -· - · - · . --· -·-· ·- ·--··------ - ------- --· ·--· .. 

f rom 

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R .P.I. 

1111 116 7Y Burns & Hct>onmrll 1:, ,, "' IS -< :T- 2 /I 
( n 9lrM11•t • . .&,< tW1.-.;11 • Con-.,,t.-.1, 

lliL. _.u J . JU 



\ 
TECHNICAL SERVI C E S 
GEOTECIINICAL DEPARTMENT 

.] fill!L.- .: 

Observed Water Level Readings 

J Jl 

" Sheet _ _.___ of ~ ( ._. _ 

Project Nam e, 
·····-·--·-- -- ·--··---· I Projec t No $.C./- 07~- ~, - oo z. I lloleNo. 5.g9 -----·---- -·-·--------------------'-----------·----·---·------

Locatio 11 Elev. Ground Surface (G.S.) "'7(..0,0 
· ····· ·-·· · ·-·- ·-- ·· ·----------·-------- ·---- - ·-·----------• 

N E 3o9,Z<-7'f Elev. Top at Pipe (T.O.P.f o r Aef erer1ce Point ( R.P. I 

Date Started Drilling Hole Time Total Depth of Ho le Drilling Tyro 8-,~ - 81/ 
(vi'\ 51/ I'.! O A I /II G 

Date Cornple te<1 Drilling Hole 
e-,0 - <c,4 

Time 
Total Depth of Piezometor -----·-------·---=-----=--·-----------------1 

D,1te Piezometer Install ed fj-1 G,, ~ e </ Time // ~ 00 4,t 111 ';O,o' 
Footngo Slotted 

10, 0, 

Remarks : 

Date Time By Whom Depth to Water* W.l. Elev. Remarks 

'2.. '1 I from 

2. 9, 3 
, 

from 
---- ---· 

2.q, 50 
. from 

c 9, 'ti;' from 

9; 0/ am 29,8 from -r,o,p, 

e - ~~ - §_t_·-·-·· ··- ··_!__:_ !O t!~- -a 9' Cf o . from 
-~-----·---·· . .... .... ·- ····-··· ... 

r, o. fl_ 

8, - .:.. 'f ·· 0-4 (I; tO a ni G, E:rn~1,h~'r'lh ~0,~0 from T, o, P, -'13"<,5~ 
- ·-· ·~· - ·· ·· - --·~ -· .. - ··- ·· --

~,o, 3 L( f , 0111 
·-'"'-·----+---------T- -_o_ , P._, __ 1-_ ~_ l _?_,_i_1 __ -·/; lcc -f r ."c ... T<l' f e_ ... .... ···-•-···· .. .. . -·-···· - ·-··· --~-

G • ~ .. " ::I fl\<J.111' z. 9,so from 
. ·······----·-- ·-·-· 

r,o,p, ~l?. ~> 
--------'--'---L-------1 ------------------·----·--

,, ,, 

21, ', fr om y:J 3, 3 ,, .,, 

/V - 3 · e•t 
IO - ?.t.,, - e 't 

12- /<J · 8•1 
· ·· ··-·---- ·-··· ·· - -------+--------!-··- - . -------·-····-······ •···- .... . ·-·· ·· .. 

._ .. l!.~S.P:.!11 ... G, £rnsl1,"i.i'I 
--·---- ·- " ------ ··-

-z 7, 00 from 
. · ··-··---· - - · ··-·----

, ·,o ,P, 
·-------- ---·-· ·---·-. 

'it.3s,"37 I, ,, 
- · . ·-----

4-.M"-,R:s_.___ 8: Zs-..M1. ,----"~---- - - z:_z,,. 5b from 
·~ "------ -'"----1--~4'---='s'~.1_._ ________________ ... -.- ·--- -----< 

--~- .1.~5 ... - -·-~[2_{'1:f ;3., f>apgJo_t..L~·--·•--~J? J/1?1 from 
Ll.JoLJ.... ____ ...'.Jlrc__ __ -+-_ ___:4:_:J~3:._ 'f~Z,.~ .~.•--·- ----- ····-· ··· - ····-··- ··- ·· ··-··-·· -····-------

,.___ b-_- 1:.~ . l~ -· 't-~LAt~L _ __ ,,_, ______ ·--~-.. ,,Zl .. 1:f~on, _____ . __ _ ,,_,, ________ :/JS, 02. _. __ 

t?-8- B;s . ~~~==~~ ,, z'J.(S' frrn~, ,,, -1-33.0lj 

•Depth to water noted from Ground Surface (G .S.). Top of Pipe (T .O.P.). or Reference Point (R.P.) . 

UX06 7Y Burns & HCDonnvll i.. ,,,,, ., ·s.1:r 1. x 
f.nt"'-et••Att.Nt.-cl• - C.:on.,MI.,.,,• 



.• ~ .. ........ .. ~ . . .. .L. . . ..w. . J. 

TECHNICA L S E RVI C E S 
G E O TECHNI C AL DEPARTMEN T Observed Water Level Readings ""2.. 2-Sh ee t ____ of ___ _ 

Pro jec t Name WE_ S Tl.~kE. I Pr ojec t No , I Hole No. 5- 86> 
Loca ti on El ev. Ground Surloce {G.S.) 

-----------------·-···---· .. · - ·- ... _. ___ , ·------
N E Elev. Top at Pipe (T.O. P.1 or Rc forenca Poirit ( R. P.) 

Dil l e Started Dr illirig Ho le Time Total Depth o f Hui~ Dr illinu Typu 

" 
Da te Completed Drilling Hole Time 

------------·-----·- .. ------------------ ----- ~ To tnl Depth of Piezomete r 
'' 

Fooln!)e Slo tt ed 
Da te Piezorne tm Insta lled Time '. 
Rema rk s: 

Date Time By Whom Depth to Water• W.L. Elev. Rem arks 

,____ ,_~_ - _1_1 __ -_0_S' __ , ______ _, ____ fl1_ , __ E.._,-_i_o ___ _, ___ ?...._ ~_. '--f_f3 _ _ f r_o,_n __ T_ ,_o_._f_ ~---1--1,_3_e, _ _ ,_c._~_--t ___ £_ /_~_c_1_· ,--_,'_.:. ____ 7_~{ e.. _ __ _ 

~ - 2 0 - e C, '. '2.. q • ? 7 f rorn i' .l.(3 '2 ' 'I y 
•-----~------!------------· ---------- ---•-----~-.__ __________ , ______ _ " I • 

--------------- -0-•--·- --~ ----- --.. ~~ - - - -
fr o m 

--.. --------- --------1-------------------------------➔-----·--- ··---------+------------- · '"·-- ·-- -·· ·---~-- .. 
fr om 

- --------~-- ···· --···· . ·-·--·-·---·- · ---······· · --·- ··-·-· 

f rom 

frorn 
1-----·- ·•-•"•··-- ·-·- ...... _ ...... - .. •"--·- ·--·-·--·-- ··- --·------------- --·- --- .... ·- ·· -·-· .... ·---·- .. ---.. ------~ ·····--- ---·-----------

from 
1-------------11------ ---+----------- -----t----·--·---·------·------------+------- ----· ,,- .- -------------·-------·--·---· -- ··-- --

fr orn 
····· ·· ------ --·-·-··-·------------1,- -------------- --.---··-------- ·-···- .. - •,- ... ·------------- ---------·---- ---··------

from 
--------------- ------ ... . 

from 
1-------------- ---·--·-·-- ---· ------------------·------------------t----------

____ ., _____ .. ____ ., __ _ _____ ___ ,,,, ______ __ _ ·- -- - --------4 

from 
1-----------------· --- ---+---- ------------ -------------- ·- ·-- .. - - ·-------· -------- .. -------t 

f rom 
f-- - · ------·- - -· . ---·---· -- · ---· ··-- ··~------- ·-- ---- - - - •·- ·········~~ - ·-----·- --- "•··· - .. -----------~- •"·--··--···· ··· 

from 
------------+---------· ·----- ___ .. _ _ ____ ···-· · ·- ·-··--·- ·· ··-

fr om 
1-------------------- ------------·--·-·- -.. ··----·--------------+----·--··-·----·- ·-·- ----- ·-·------------------

fro m 
----··· -----··- .... --··- · .... ,. ·- - - ·-··-• ·----·--·----·------ - - - -- -·-··· -· -·--·---····--·· --· ·-------------·---·-·-•·- ·· . 

f rorn 

•Depth to water noted from Ground Surface (G .S. l. Top of_ Pipe (T .O.P.) , or Reference Point (R .P.). 

08 06 7Y Burn, & NCOonnell 
fn9ht .. 1- Art::hl l e,c, l1- COtl k""..,'' 

,,.,,,,, ·rs.,:r1.-x 

lllL .. _U J . .lll 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

Pr oje<:1 Name l-v £. S 1 
---·-- · · - - ----- -· --- - --------- --··--

LAK~ 

.] 
·\ .. , .. 

Observed Water Level Readings 

I Projec t No. 8~1 - o,c-- /.I - 0 (j 2. 

J J 

Sheet ___ of---- ··--

1 11010 N o. P·S9 
·-- --- .. 

Loca 1ion El ev. Ground Sud ace I G.S.) "'o/5"-<'t, I 
---·---· .. --- ... 

N J79CJ, 5 5/Lj E {J () C I C,if/-Lf, Elev. T op al Pipe (T,O.PJ or Refe,ence Point (fl.PJ -<,57.1() 

Date Star ted Drilli ng Hole 8-"27- 8y Time - To t al Depth ol Hole 
7-9'/ 0 

, Drilling Typo 
. W.-\ '.5 II l:!.1)R11VG 

Date Completed D rilling Hole B-20- flt Tirne - Total Depth o f Piezomoter f---------·-- ------------·----------- - ·---~------ Footarin Sln ttocJ 
Date Piezo111eter fnst;, ll ec.J 6 - 2er8~ Time Y9, 0 

, , 
l;_30pm ,£:,,o 

Remarks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

B -?..7-8-'-I - G, E.r.--.~Tmc,."" IS", ro "<O'from G,S 
.few "'t"h•,.., s,,.:t1-1,-c,,.1~J '%.ol'l~z 

---~-- -~f'"\C."'-t'11~~J. ,JIArt')_, __ ..d~~.!!, • 
e - z7 _ S<t - G, E.,--.,~1tt"'~i'lr, Z. I , from G,S. 1:.._-furo.tf:-~0-'i~r-l"\ ~t-,e,01,t..,_-,~,~J 

·---·-··· ·-- . . .J...c.1,c.•-~,- .l,~_ h.dt:>W ____ _ 2.J _, • 

6- <-fi-8-«t ,~ '.JOr_.,.,. ... G, £r,,~lor-o.n'\ 22,3 
, 

fr om T,o,P 131/, 8 ~,.,,.,eJ,co.-ltly #-fer- p.~-z.6,"l.eit.r 
..a.,i..S.:'.t_fl..ll.a...i...,_ . .or-1-a--. . _ .L 

s - ?..CJ-9'1 /0 ;_ ~ 0 cl-ll\ G, £r"S1»tOl'lll c:~,5"0 f rom T,0, P. '132,4-0 .J IA~ r pr- I o,r --fo e V ~ <:: t-1. A Tl l"I, ~ 
···-·-···--- - ·· ,_ e:L.o...J+~.l:___1'.J.1:t.b.._~ f '1';:J~ a IL 

fj - "2'r - 8'f fl :~j'(/)\ G, e: i' 'l <;; 7 tv-. « I\ n 2.~ . ~ 5" from r.c), p_ ~32, 1-5 
1
10 ..-n,r,u"ff!J o..-fiter ev.:1CV14-+I"' 

·-- -··· ....1...J..e.__-p-L~ 0 .~}.t!...i.e.f_ ,,_ ······------ ·-··----

JO - 3 - 8'1 9~ 33 
<.J. ' " 

fL Rob,"so" z '-I. 77 f rom T 1 0,P, 1 ~"2. ~7 .E.. led r..1.~r-e_. ____ ·- - --------------··- · ·-···-·- ... --·· --- . --·-- --·- · -- --- ---·-· ... ------·--··----·--- ------. -· -- --···- -----·-- -

J0-1..~- BL/ lc.:/<f e~-- G, Ert1-s1 r>\oltl•) "2..?., <'.oS from T,O,f>, "13"3,~> I I ,, 
·------- ------·-·- .. ···-·· ····-···--·····-··· ··---------·-·--·----···• ··• ·- ·· • · ··· 

/2- I Cf - e~ 1 2 ~ ~ 0 t•t; G, f", -. "'~lvn ,. ~, ., 2. 5 I c:: from "0,1)_ -'tJJ, .'i I/ ., 
- ----• ·------ ·· - · -- ------ ·--·-- - -- --~--------·-· - - --- ·--- - -- ·· -·· ... ·· -· ---- ·····- - --- ·· ·-- --- - -- ·- ,- - ... . ·-· ·- --· ----- ·-

3 - 30 - es- --2. :oo~"' ---- (;:,, f /" '1 '!:1,, IO J! . ./' .. . __ 2_1, 2.5 fr om T,o./J . ~J5,8-5" d<t>I -(o.pL 
......... ------ ····--·- ·· · - - . . ···· ····--· ---- .. -- --·--·---- -·----- --·- 41 - -·- ·- -- -----··--···-- . .. -·· ·---------, I 

4- r ~::.._ES..... _ Jj l.J..s:.......A.t:1.. ~ __ 2.Z,Js frnrri ,, 41£3L 

6- 4- R..- /:15 Pl:i. s. 8y1:a.-:hi~1'.t __z_z, is- from ,, 434 I<; 

6- 1- -B_S__ ... -··· /Q_~t:J_ .. 2~-0,, from 
I, -'/-~!!fr o'f_ ·---· --

g. _S·i'.$ __ - ,, ___ ,;_:l_,LO from ,.. ~'-'3..ea _____ ___ c la If -r.;,<Z- ____ 
----·-· ·· ----

_ __ lk:L1~~ _ - t:'l. C.t·/o . J._Q--; from 
Jt __ -!l:l.6.23_ _ ____ EL~--¥ -------------------------~---

5- 19-6_~-- - ,. '2..o/, 71 lro rn ,, -'l.."Jz,91 
-------·-···-·· -··. ---- -- -- -----··----·--

from 
----- -----· 

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P .). or Reference Point (R.P.). 

IJ806 7'J Bums & MC:Oonncill 
f.f'Qlo t-e-et• · AIC"NfK l~ -C °".....,...,,h 



TECHNICAL SE RV ICES 
GEOTECHNICAL OEPARTMENT 

Projec t Name u;E:~TLAl'E 

Loca tion 

N 

Date Start ed Drilling Hole 8- 1, .9~ 
Date Comploted Drilling Hole 

li'·1-f/'5 
Dato Piewmeter Install ed 

li'-'1-B5 
Remarks: 

Date Time 

-------1~~-.... -
S- - l'f -fJr, -

-- · 

E 

····--·--· 

··-- ·- ·-- -

-···-·- -~·- -- -"•"·-···-·- ----- ··~ 

·-

---~ -

----- -, ·-~·--

- ---- - --· ·-··- -·-·-· 

Time 

Time 

Time 

By Whom 

~'1. &t:::1-·,. 
,, 

Observed Water Level Readings Sheet ___ of ___ _ 

I Pro jec t No. 84-01-5-4-004 I Hole No, D-9o 
Elev. Ground Surface (G.S.I 

Elov. Top at Pipe (T.O. P.1 or Refe rence Point ( R.P.l -lsv. ,o 
Total Depth of Hole Drilling Typo 

41,o I s.1,-J hte1:. g__P..-k_,v ~Jt 
Total Depth of Piezometer P6o tago Sl o tted 

7 

9:5'1'A1"1 !-7.o' /0
1 

Depth to Water* W.L. Elev. Remarks 

l?.R1 from T.O. P. 43_6._13_ _Ff.,J,,.,-~ :z;,, ... 
I 

IS-,38 from ,. 
~ .l$",. "?.' 

from 
---··-·-

from 
-· 

from 

from 
-- -·-·· -

from 
.. . ~-·- ~----

from 

from 
-·--··- ·---

from 

from 
---~~~-- -- ·-------·- ·------ ---··-~-~-· - - ---· . .. -.~ --- --------- -

from 
·---·· - --·· - - - - • - - •- •• - ••--• - ••n • •- • 

from 
-· 

from 
-- ----- - - - ···--

fr om 
• •• • • - -•~ •••••u • - -- ~---···---- -·-· --·--··-- ·--··-- .. -- ----·---···-·-

from 

•Depth to water noted from Ground Surface IG.S.) , Top of Pipe IT.O.P.l, or Reference Point (R.P.). 
0806 79 Burns & MCDonn,11 h m11 TS-< t J'-2-/i 

Eft91r--•~AN'Nt«l•-CoA-.....e• 

.. l l llllL..~.I .. 1 J1J 



.J J _ 

TECHNICAL SERVICES 
GEOTECHNICAL OEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

Project Name I Project No. 84-07S- 4-oo,4 I Hole No. 0- 9 I 
Location Elev. Ground Surface (G.S.) 

N E Elev. Top at Pipe (T.O.P.) or Reference Poiul ( R.P.I 

Date Starle<l Drilling Hole 
8-S-R:s 

Time 

Date Completed Drilling Hole Time 

Total Depth of Hole 

45.o 
Orllllng Type 

s.1,·) Au,,1er 
- ----------

Total Depth of Piezorn•Her Footage Slotted 
Date Piezometer Installed Time 

45".o /0
1 

Remarks: 

Date Time By Whom Depth to Water• W.l. Elev. Remarks 

I Z-13=..._B..s___ -- ---------+---'/"'J___.L•L.......l!E~,-. .L.,·...__,.. ___ _ _{£_,lg from -z o.e ~~~~--- ~JL.9.~- __ E~_c__-tl:.{LLV--< -------- ------ -­
s-,,- 8'- - ,. / 7, ;z 'I from ., -S-.lir- o g 

-----------!- --------- !--------------+---------------+-------- ------------·-·----- ---·-- ------- ------" -----------
from 

from 
- - - -------------- ---------------- -

Iron, 
··--····----------1--------------- - - -----t------ --1------------------------- --

from 
1--------·-- -~~ ··--~-------1--------------+-------

from 

from 
-------!----------+ ----- ------------------- ------

from 
--- ----- t-------- ·- .. -·-~----- ----- -------

horn 
-------- ------·-···· ·-·-------

f1om 
+----- -----+--- - ---+---------------<1------------- ---- 1---------t---------------·· · .. -·---- -·· ·- ------< 

from 
-------- 1------------------1- ---------------------------

from 
-----+----------------------.. ·-···-· 

fr om 

from 
,---------- ····- ·-- ------·- ·--------,,-- - - --~--- -------t---- ---- ---+----- ~--- -~- ----··---- -~ --------------·---------··· -- ·• .. .. ···----------

from 

•Depth to water noted from Ground Surface (G .S.), Top of Pipe IT.O.P.), or Reference Point (R.P.). 

080679 Borns & HCOonn•II h,1111 TS -< ;r.1-11 
f,...,_11 - ArChf19,c:t1 - ~-,t1 



TECHNICAL SE R VICES 
GE O TECHN ICAL DE P ARTM E NT 

Project Namo 
w cs Tt-A KE. 

l oca tio n 

N 

Da te Started Drilling Hole 4-- "l-8~ 
Da te Comple1cd Dri lling Ho le 

4-tl-9S 
·····-· 

Dato Piezometer Insta lled 4-tl-8~ 
Remarks: 

Date Time 

4-ll.:=B.S ,, :er Act 

-~'ll.- A~ 10:10_.Af::t_ 

4- 71. Ll"<' .J: 2-. Pn 

4-~:s.- _____ 7;-.o ~r, 

~ 1=..ZS-~ l.!_39_A,!:J. 

E 

T ime 

Time 

Time 

By Whom 

C. £',..,.. J .£,,,.,q .,., 
,, 
., 

,, 
,, 

___ .f.~~g~ ____ ,!_! ~I!#-- _s_ __ R 1iJt.kJY.s 
---{-=-1._. 8~ BJJ.g_~ A, 

,___.~ ~ ~'S_ __ - ,, 
1--L~=-J.2- 8~ - M . ~ r..i• 

S-IV-8, - ,. 
-~~-

~--~----

·-

,, ____ _ ...., _......__ . . .. .... • · • - •·-- · .• • ...&.J, . .. . .• 

Observed Water Level Readings Shee t _____ of __ _ 

I Project No . ~4-o r5 .. 4-002 I Hole No. o-92 
Elev. Ground Surface (G .S.J "'-- 4-"fS. S-..,_ 

Elev. Top at Pipe (T. O.P.1 or Re fere nce Poi nt (R.P.l 41S',31 
Total Dopth of I to le 

I 4,J. 6 
Drllllnu TYJ Hl 

Total Depth of Piezorne ter Foo tage Slo tted 
J.,f-1.o zo' 

Depth to Water• W.L. Elev . Remarks 

__J8., fr om -r.o.e. 4't6, 7' "J -

4!Je,,;, from ,, .,.~_iJ_L__ ···- ~ 

.JZ.1 from ,, -f: ,:3G.,Or 
.. ·- ----··--·- -···-·"··--·--·-----

__A~~ from .,, ~ -1-. (f ~ ., 
--· ·-

~04 from ,, _ __ _!}_ ~~,";3_.f._ _E;,._c..f:v. '-~P ----··- ·· ···• 

____ -:fLLl from ,, __ _J~1'?. 0 - '••- --- -
___ _Bo& fr om 

~ . ___ :1_iE..3i ----·----··-· .... -·· ...... _. ______ 

42.Cli lr01n ,, 4JJ,, 9 cfJJ_~~ ·····-
,18,SS from h 4'J6.~Z' __ £/tarlt-z'c... 7¥-«.. ··- -- · 

~Z1~0 from •• "af32,97 
··- -- - ___ ... 

from 
-- ·-

from 
.. 

from 
..... . . ·-

from 

fr om 
--.. -

from 

•Depth to water noted from Ground Surface (G.S.I, Top of Pipe (T.O.P.I, or Reference Point (R.P.I. 
0806 79 Burns & HCI>onnell h,,,., ·r s -<.T-l -8 

f~•- k<Nt.ct• - ~a,,4 • 

. .nJ lill .... ~J .J . JU 



filllL .. - . J . JI 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

Project Narne wEJ-rt..AJc.E jProjectNo. B"I-D'1S"- 4 -ooZ. IHoleNo. D-"/;J 
t---------•••M•--•-----------------'---------~---'-----------------L------------------t 

Location Elev. Ground Surface (G.S.) 
~ <t'-18 ----------

N E Elev. Top at Pipe (T.O.P.J or Reference Point (R.P.) ~SQ.7 
,1 Tirne Tuta l Depth of Hole Date Started Drilling I lo le Drlllirig Tyro / 

WQ.I h I-•,.~ -,--JS-BS" ll<f, Z 
Date Co,nplc ted Drilling Hole Time J----------·--------------------·····-------1 

- ----------·---·-----"!-_-_I_B_-_~ ___________________ Total Depth of Piezorneter 
Date Piezometer Installed .A 

,-16-8-r 
Time 

/:30PM 
Remarks : 

Date Time By Whom 

/12. 
I 

Depth to Water• W.L. Elev. 

Footage Slott ed 

Remarks 

I 
20 

~-4._·.=l~ - N'S" tO: Sa... AH G...£--1::'!!!!sf~WUj---+---'IC-"'~..._,_., "3.,,,___ f_ro_m _ _ 'T._,_,_-=O;...:._,P_-+-_ 4-._J==-5"_, 9-'----+----------- -- -··----t 

~ --J/.L.:..!-Z-..:i4r...=-c,;ll._~,.._-l-_ _.7u'·••..,,oC1.,n.___.Ac:i..e#-4-44 ____ u••'--- - ---+---L~-'.o;--...s._ _
1
r_o_m ___ ,4-'1 _ _ --+ __ ,l.~J=~5"~,_i,~--t-------- ---------------t 

-~::...ZS.-=.i!l_➔------- ,., ·- __ ___LS'A_,4~6~ fr_o_m __ ~,~'---·- ~.2.• 7. "I .... -.E..L-ec..-b:,'~p!--···•-·- ·- · ... .. --------

__ ,_:. l~.B:s___ __j_.,_•t2_~ P.t!l S 'Pny.i'.q_fa1ur /5,~I from 11 .4.lS--.!Y_._ -------,--~·----·----·····------1 

R . 11. BS. __ ···--------1·----~"-----+---l7.,.~~=--fr-om __ __:_:,,'------l---~• ..... ~ ~?,O C /o ./l_/4;2t1.. ___ ._._·---····--
-- ·- l.l. • /'l • 8":S". _. ---·-- ----··- ·-· ···· ~~r~10~---- ·-·--~•~'# from ,, . ~3b• "I~_ .. --·--·C"/11c.f:0L~

1
#-P-~~-······-- ····-·· ··-··· ···- ·······--··-· 

1----5'" __ ~_'2_0_ -_B_'°-- f--·- -------➔-----•-· ------+--~J_'l_.? 11 -·~-('.~.- - '-' ___ _, __ 'SC_ 3_ 2_, _7_ ~-·-··· -···············-····-·------··---·---·· ··-··•· . . ·········-·····---
from 

- ------·--·-·- ------ - ••--------•- •H•-•-•----------------••------- •----•----•-----•----------• -~--••-•--------< 
from 

t-----· ·· ···--·-- ------ -----·- ··--+-------------11---------------+-----·----- ----- --·------------- -- ---------------------1 

frmn 
t---------------- . .. ···-·. - ·-·-----·- ·-- t-------- ----+---------------·1------------ ------------------·- --- -----~-------

fron, 
t-------- ·· ·•·· ·--··-----t--------·- -----------+--------------+------- - ····- ---------------------- ---···· - ·· --·· ···-----< 

from 
1------------ ···--------·t-·--··---------------f-·---·-------------1t--------•·-·-----·-------------------< 

from 
t-----·-·------+-·----··- ----i----~--- ··----- ---+------ ---------+-------1------------------··---·------i 

from 
1--------·----·- ....... ·---·--····-·--··· -·· ----------·- --------- ------------- --------------------·· · . ····--------< 

from 
r------- -···· ·· ------------·· - ·- ----- ·----- ·--·---------t-----·--·----------+------------ -·------------------ --. -------····-··-------

fr o m 

*Depth to water noted from Ground Surface (G .S.), Top of Pipe IT.O.P.), or Reference Point (R.P.). 

080679 Burn, & f'\(l)onn•II h>1111 ·1s .<:T•2 ·H 
E,,..._-, . .trchl'-t•-C~ ..... , 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

Project Name 
wt!:S'TL.A¥.E 

Observed Water Level Readings Sheet ___ of __ _ 

I Project No. 84-or.S- 4-ooz I Hole No. D-.C,4 
Location Elev. Ground Surface (G.S.) ::-:::4.38,S' 

N E Elov. Top at Pipe (T.O.PJ or Reference Point (R.P.) 4,1.z.,a 
Date Started Drilling Hole 4-18·8~ Time Total Depth of Hole Drilling Typo ' 

/o'f.o lUo, -/,. r;'f)__ 
Date Completed Drilling Hole 4- 24-8'!!, Time 

Total Depth of Piezometor Foowoo Slonod 
Date Piezometer I nstalted 4• 2,f,-Ks Time 'J:•o PJJ? /D~.o zo' 

Remarks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

1'-z-s-Bs LI ~_At:') _ ___ £:, S',: -,,.s.~tt..>J___ - ~'I from T....o~ 4.5 F ~1, __ _____g_te_dn_~.p !L ·--

6-4. 8'!5' /."<h PH s._ B.y,4./.~,k :I.BS from ~.1+-, &O .. 
6-1.,q~ __B__,_"f_~ AH .. 6.9B f rom ,, ~~:- ·1 0 --

fi'-B- fls- __ - .. 8d-~ from ,, _ fl_3.9.J __ _ cl.,.ll_ -___ o _t.~11. _______________________ ..• -------------

tl-!~8_5 __ - I"') ~ ... ,:,, -u~<- from I/ 437.~il ____E_fut:n_~~ --- --- --

S ·'Z.O • 8C. -.. ,, JO, '10 from ,, ~3,. '78 
·---

from 
---·-·- ·- - ··-----·-- ----·- -·- --

from 
··--·- · -- ··- ., __ ~---- - - ----

from 

from 
-··---

from 
- ··--- -··-- -··---- ·- -- ··· - ···· ·· ---------

from 

from 
---- -

from 
·--

from 
---- ----- ----- · ··- ······-

from 

"Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 

080679 Burns & HCJ>onnell 
1:~w~Atc:N'le<t•~C~_.• 
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TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

Project Name 

lilllL_ 

Observed Water Level Re~dings 

.L ' JI 

Shcet ___ of _ __ _ 

I Projec t No. 84- C,rS--1-ooZ I Hole No. D-9~ 
1--------------------------__._----------..- ------------ - - - - -

Loc.1 lion Elev, Ground Surface (G.S.) 
~4SO 

N E Elev. Top at Pipe (T.O.P.J or Reference Po int (R.P.) 

Da te Started Drilling Hole Time Total Depth of Hole Drllllng Typ'3, 
., -Z.2.-B:> /t!J~ 1/ A / f ' 

i------ --------'-----'------ --T-,.,r-,e- - ----------1.,. ___________ .. _ o ______ ___ ,,,_ .. _!_~_uQ.f _ __ r____ c,.>Qf A -P._ . ,-,.......q . .._,,._ _ _ _ ..., 
Date Completed Drilling Hole v fCt 
- ---------~4: Z-l-85 
Date Piczometer Install ed ,,,_ 24--845 Time 

Remarks : 

Date Time By Whom 

3:00 p,..., 
Total Depth of Piezomotor 

/ol,o 

Depth to Water• W.L. Elev. 

1'001000 Slottod 

Remarks 

_ _ 4~·l~5~ -~8_:S-~"- _ J_?,.;_oo _Jtt. _ ~E'r~~l~•n.,__ __ L...r,L/6. _.r'--"'5.,___ _____ '---'---~---'4'-,'l::....~-=--=-•3_~---"l---'€,~ -1.~~~~~h,,_P~t!=-----------

1----'6,C,..=--1"'----'""'·'·--...-_J--_,_1_,,,0:L.•=J"":S--...LA.1c,-,,:._.q.- $:~l?.~~L,~·r:~--~ ' ...... "1._o=•z _____ ~ ---+---4~J---"6_,_o_.,_-t--- - -.---------

frnm -r, o.P. 
from 

~ 

_8::...8...=-.... ~ ..... ~...__-+-------+-----'-L"'- --- -+---'-l ......,9.,:...::o=-e.l ____ ___:.,___ __ f-__ 4,:_;7;:_'7'~ . o_B_+-_c=/.c._o....:ll....:.:...._T~APcc..•Q.=-- ------- -< , 
from ,, 

E: 1-fr>~ ---t---~1.S~ ....l:-------------,1---.........:_,.3'---'7;...;..7..c......,.-'1_1-_ _E~~_::r-f'__e__..._ _ _______ --i 

'2,0,'I~ .,y.32 .. ,3 
1---'-"'''·7--=-· lZ~ B...~ -- ---·· 

S"•'l/~8C. 

tJ). 

-
from II 

from ,. 
from 

,----- ., -··----·- 1------- ______ _, ______ - ·---·- --------·· - ···-··· ··- ·~-----i 

fro m 
----··--··-·-- ·· --·-·- ·~- ----

fr om 

lrorn 
-----------··- ·-·· ·-· ---·- ·- --··------of 

from 
- ------- -------------- --- · ·-·" -" - · ----------i 

lr orn 
-------+- - ------- ---- t---------------+- --- -····--·--· -------------···---------·· --·-·· · ···· -··------·--------

from 
l------- ---+---- ------+--------- --- 1-------- - - ------+---.. -----·--- .. --- ·------ ------·- ··--.... - ---- --------·----··-- ------i 

from 
t---------·--··---- -------l--- ---------+------------- - -+--------t------- ··· · ·-·-··-···-··--

from 
- - --------- -------- - ----···· -- ·--- ---------- ·--·-- --- -· ---·---· - --·---·--- --··· --·-

from 
----------- --- -- --- ----•-•-'' ------• -•• • •• ••• • •• • • • • -•• ••----••--••-• _,- • - •• n • •• ••••- ••• - ••-••- •••---•-

horn 

•Depth to water noted from Ground Surface IG .S.), Top of_Pipe (T.O.P.), or Reference Point (R.P.). 

0806 79 Burn• & H<iJonn11II 1:,,,,,, TS -< ;-r-2-S 
,,.,._ . .. A,c.r.t.-.ta- Co,,...,..,.., 



\ 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

t-P--r_o1_·e-ct_N_a_,_,m ____ w_ r_~_._L_/\_K_ E. ____________ ~IP_ro_j_ec_1_N_c_, ___ e,_~,_-_o.---,_~_,.._Lf_-_o_o_-z. ___________ _..il_f_io_l_o _N_o_. _E_ a_r_..,._~ __ C:_, ~ - :#_8 __ _ 
i=..o.n!_ City 1 1,vc:d ~f -Hie. la'"'cA_.f, t, 

-----------------------11--------------- ---
Location Elev. Ground Surface (G.S.I 

N E Elev_ Top at Pipe (T.O.PJ or Reference Point (R.P.) 
3/1//,07 

Date Started D, ii ling Hole Time Total D epth o f Hole Drilling Type 

Date Co111pleted Drilling Hole Time 
___________ ___ .. -- ______ ______________ -----------------------------------i Total Dcr,th of Piezonmter J'ool:l!IO Slottnd 
Date Piezometer Installed Time 

Remarks: 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

E3 - 3 0 - 8 4 -- -- { c.. '.: 3 o 1':-~~ _ "'1J3,f? 
-----------1--------1------- - ---------- ----- -- --- ------ · --- -- ---- -- - ---

8,/ from T, 0, p_ 

lrom 
.-----------,----- ~-~-·~----~ ----- ~--------- ---------l--------1-----------------·---·--·- ·----·-------< 

from 

fr- om 
,__ ____ - ··- ···--·-·--·· · 

from 
------------- -------

from 
··~--~--------

from 
-------------1--------➔-------------+---------------------- ----- -- ----

from 
r-------·------ ... --- ---------- --- -----------------------· ------- -------- ------·----------- ---------------·-·--·--------····--· 

fro,n 
t-------------···--- ----·---·-- ·· ···----··-·-· ------------·-----·----- ---··-- -----

from 
-----------------------------------1---- -----------l------- ----------- - ---------- --------- ----------------- ------

from 
1-------- -· ·--·--·--- -----·---··---• ··· ··-- ··- · · ·~--~- .. .... , .. , · - ·~--~ .. ... ,. · · - ~ · - -·- . ¥ - · -·-··-·----------1-----··-·- ·-·-····------ -----·-. ----·--· --·-- - ·-- ·-· ·· 

frorn 
t-----------1-------- -------- - -- ----- ---- - ------------ ---------------------

from 
o----- --·-·-~--"· ..... . -·- ··-···~~-- ------ --·----~------ . --------t 

from 
······-·------ -----·----·-··- --------- ---------+---------•---------·-·----·-·-----·---·--·---- ··----··-·---- ··----· .. --·-··-----·---

from 
-- -------- ----------

fro,n 

•Depth to water noted from Ground Surface (G .S.), Top of Pipe (T.O.P.). or Reference Point m .P.). 
08116 7'1 Burns & HCDonnell h•rnt rs-<:F-l -X 

f'"O"'-~• - Ar<t,ltf!'IC l•- Conw"..t• 

_]] ll!L.~.1 J .ill 
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' .. -.. . .,.,. 

TECHNICAL SERV ICES 
GEOTECHNICAI.. DEPARTMENT Observed Water Level Readings Shcct ___ of ___ _ 

Project Nan11, ~_e_5_T_ l--_A_~_t.. _ _ ________ l,_P_ro_ic_c,_N_ (_l. ___ ✓_8~</·---o_-,_~_-_<,_-_o_o_c.. ________ ,l,_1_10_1_e _N_o ___ :E_~!'_!i-. __ c _,_'"!_y __ -# "I 
Localion £<1 ..-1·"- C 1'ty , l,lt!S1 of -,1, (! ·----·--· .. .... ... _. - - .. ... . ... . ... __ ,.,_., ______ _ f )_-f' Elev. G round Surface (G.S.) 3/ 3 4' 

o., _ ,l_f ________ 
1 
_____ _ ___ __ ·- - · appro _)(_, _______ __ _ 

N E Elev, Top at Pipo (T,O.P.) or norerenco Point (R.P.) 

Date Started Orilli11l.J Hole Time Totol Depth or Hole Drilling Typo 

Date Completed Drilling Hole Time 

··-----------· .. - ·- · ---- .. - - -·- ·---------------------1 Total Oopth of Piezonmter Footnoo Slu t tod 
Date Piezorneter Insta l led Time 

Remarks : 

Date Time By Whom Depth to Water• W.L. Elev. Remarks 

IO - 2(p - 8 'I I : 2 0 [_~_ .. ____ G~-- ~-"- ,.._~_-J_,_., __ 4!!_!,_I!..__ ... - 7, ~ from T, o~ P. .£;~~, 't!:" 
- ·· .. - - 1---------------- ----------- .... 

/<.. - t<f - B'f IU2.2.o..,.,.__ c,, !:rn,tm~Yl"I 7,7 frorn r. o,fl. 434,?... 
----·- ··--·----- -- ·---------------- -----~-~---·---- --·-~---------· ------· -~--------------- ------ - ----------- ---.---- -- ------------·-----· -- ··-·---··-- ··-·· •· ' 

fr o m 
r----- ··- ---- -- ·-·----- ··-···· ···-----------~ .· - -----+--------•-----------------------·-- ·---

from 

fr om 
----------t- ·-------·t----------- ---+------·--··-··-··--------+-------- ·--------·-··---------·--- --·-· -·----------·-- .. · ··--·-------·-~ 

from 
•--------· ··· - ······ · - ·-- - ···-·· ·------ ·--- ----·--·--------- -+------------- ----------- --- · -- -----------------··· ·· ·- ·· ·· ···-·-·-· - ··-

from 
---·------ ----·------! 

fr om 
-------------·-----------·-·- -··· ···-------1 

lrorn 
t------ --- ---- -- . - ... . .. . 

from 
1----.. ----- - · .. .... ... ·---- .. --......... .,,_., ____ - ------ ·---·-- ····--·· ·- .. --------- - -- ------ -- --- --·-·-- -· · - - - -------------- -- - ---··---------------

from 
1---------· - --·· - -- ---·---- ··-------·------------➔-·----- -------- ----+------- - · - ·- - .... _.,_ .. __________ ·---·---·------"··· ·-- · 

lrom 
- -------- ~- - ·----·····-···---· .... . ··· •-···---·----·-- . ---···-----····· --

frorn ------------· - ---·· -·-- · ... _________ _,, ...... ...... ·--·----· .. - ·- _____ .. , .. ·- .. 

from 
. ... ..... .... --.. ------· - -·--.. -------------------+-------- ...... - .... -·- - -·-· -· -----·------.. ··--·---.. ..... .. - .. 

!r um 

fr o rn 

•Depth to water noted from Ground Surface {G .S.) , Top of Pipe (T .O.P.), or Reference Point {R.P.). 

()/ii)(, 7~ Burns & MCi>onmrll 
r ng ..... ~1 · .ltthl-tec h- C0"1•-ul1 ..-,l11 

,:;.,,., ·1-s-t:J'..' ·X 



' .. 
TECHNICAL SE RVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet ___ of ___ _ 

Project Namr. 41 J:.S TL I\ k_E 
>--------------·· --···-----···- -

---------~IP_r_oi_e_ct_N_ o. ____ &_"Sl~--O_7_~_-_-Y_-_0_ 0_ '2. _____________ I Hole N o. 

Loca tion Eo...-1#,_ c,ty, wes·/ i:f' ·rJ.,_.,. 
t-------------~~--------------------- -------------·-··---------------------------------< 

1~ ,,J, -(, JI Elev. Ground Surface (G.S.) 

N E Elev. Top at Pipe (T,O.P, ) or Reference Poi11t ( R.PJ 

Date Started Drilling Hole Time Tola! Dep th of Hole Drilling Typo 

Date Completed Drilling Ho le Time 
Totat Depth o f Piezorneler r- 00 11190 SI 0110d 

Date Piezometer ln s1a ll ed Time 

Remarks : 

Date Time By Whom . Depth to Water• W.l. Elev . Remarks 

8 -30-9~ G, £,- ns"1~1oe nn 7,7 from -,; O, .P, ~32, 89 
·-~·--·- ·-·--------------+---------+--------------·-.. ····---·---·---·-· ---·-------

from 

from 
t---------·--··· --------·------·--· -------------· ··----····-------------,---------,----- --·--·- ·----·---·-··-··-····-··-·· ·· ··- -- ···•·· ···· .. --

lrorn 

from 
>-------------- ··· ···-·--·-----·-- ··------------t-----------------+---------+------------------ --··· ------------·- ·-···--· ·- ··-·----t 

from 
-----·-- +--------------1------··· ·" . . .... --------------------i·---···-·-----------1------------------ --------------···--·-----__, 

frnm 
+--------------+------------ ------------------ ------·-·--···--- . . -· ... --· ···- -···-------

frorn 
----------+------------------ ---- ·---- ·-·-· ···------····· -···--·---- ·------·-·--·-·--·---··-··--

from 
t-------------···- - ·· -- . ---------,----·-·-·-·"----·-- - ·-··-·-·-- --·--+--·-- ------------+-------- --- ····· ·---·-·-----··-·-··-·-······-----

from 
•••••• ••••• ~ ••r ••••••-••••--w•----••--•--+•-----------------1-------

frorn 
-------+------ -----·· . ·-···-· ·--· ------------------+---------+-------------- ~---···· ·~----·· ...... ··-·--··-·-----

frorn 

from 
1-----------······· - - ------- t------------- .. ··· ··-·-···- ... --------------+--------t---------- ------ ... ...... ·· ·---~---------

from 
i---------------- ······ --------- -·-- .. ·-·--·-· "------···-----··-··-- ---------------------+-----·-·--··----- - - ··-------- -·--- ----------

from 
---------... ····-···----··----··-··-··-"· ' ....... . ~--·-·· ·----·--··· ------------•------ ···· ··- ·---···· ·--- ·--·----------··--·-··----·-·-- --·-----·- -·--···-·------

from 

•Depth to water noted from Ground Surface (G .S.I, Top of Pipe (T .O.P.), or Reference Point (R .P.). 

0/106 79 Burns & HCDonnvll 
E "0..,._..,, •A1chltM:I•• COo"llollft#>l• 

. jj 11!L .. ~.1 J JU 
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'· 
TECHNICAL SEllVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet _ __ of ___ _ 

Proj,•c t N;,mc 
S/VJP- &3 l.U E.. Sl 1--A t<t I Project No. (! '1 - 0-, 5" - '( - 00 "2.. 

~lion - ·· Po~Jeof ·;-;;·,:;;,~~-~---~~-te;- r'\ or-tJ.i. of .5·,1--e / ~0'-'1"- i,,r~r Ele_v ___ G_r-ou_n_d_ S_l_lf_fa_c_e_(G-, -.S-.)------·----

I lloln No. 
- ~ ----•-------•• •• •M•-•-••- ••-~••--

··---· --- - -- q-f' S-f. . .. Ch o.drJ ... 1!.UL!:,......Rr.,_!!,._t/,~------------ ____________________ ,, ______________ _ 
N E Elev. Ton at Pipe (T,O.P.I or RcfefCnco Point (R.P.I 

Date S1,nted Dr _i11 __ i_,_,a_,_'"_'_c ---·--·· /V, A,·_. _______ _ T_ir_ne __________ __, Total Depth ol Hole 
N,,q, 

Drillino Typo 

11/,,l\, Date Co,npleted Drillin(J Hole Time· 

-----·--··----·-- -· ·---· ---- ----·-- -------·--------- ··--- ·- ---------1 Total Depth ol Piezometer Footagr; Siotti,cJ 
Date PiP. zo r11rHer l nstalled iv,I\. Titne N,A. ,V,11. 

Remarks: 

Date Time By Whom W.L. Elev . Remarks 

/ 0, 2. I from /?, p, 12 ;:; /~ f/!.!. 
9 ~ /5" j{l>J 

··-·~!...(! __ C a..!:..'.?~,k_ ___ _ ---------------- ---¼--··-·--·---···- ·-····· .. ----·-·--·-·---------·---·-
G, E rns 7,>, a11/J //, O .S-- from /?, P. 

-·-----· ·~-- -------· •------------- ·-------- ···----------+---- ------ ----------·- -·-----···"··-- ··-·------·------ ---····- - - - ···--· -····- . 

/0~5J Q,~ G, E,·n. -s141t1ron II,~ lrorn /(. P, 

__Lo - Is _[?,, 'I __ 

IO -2.0 - 91' 

12 - 1?- _(;j"I _ 

3 - 30 - l:, 'f 
. ---- G~- f_ r yi c;i M (An') --"-=i·-· -----~;:;~--··--·------- ·- --·· ··-·-····--·---·-- ;,,·-R;-:r~;~~-·---io·d .... ;; ---;c b;;1 ~ rJ"i,;r·~ 

··---·-·-- ·- ---- -+-----·---------+----·---------........ ---·----·•---•.,1--pc.e'1.c.d.- wo_te.L~---· · ... -·----1 
from 

·--·- ········- · --· ... . --------+-------------··· -·-- ··- ---·---··-··----·--·----- --- - ·--------+--·-.. ··-·-· .. -- ---------------------·------- ---·--·-·· 
lrorn 

---------- •-•-•••-••••--- ••~~-~.- .~------ -• ----••••-••-- •• •••••• - .. -••- •••••••• ••• ••~• - •••---••-••---•• ••N• •-••••••• • •• -• ••-•-• • •• •, 

frorn 
----------+ --------·-·-··"-·-··---------------4 

from 
······ - · ··-··- ----·-·----------·-·--------f·--------• ------ -------·--·----·------· ----·- ·-· . ·---· ·-·-·----~ 

from 
>-------------·- -- ·· ·-······--·-·-- - · ... ,··-~·--···~-····· ·~------- ·--·--------·--------•----------- ·-···-······ ··-·-·--·- ·-··- ·-·----

lrorn 
--·· ·-·--·--··· ----------- --·---·-··-· -···· 

from 
,_ _____ -- -- ···-· ·-·--··· ··-·---·-·- .. ·····-------··- ---·-----·-·-·-------··- ··· ··--- - -·-· •· ·-·· -- ··-· · .. ··· - ··- ··-· .. ·- -··---- - --------- . ------------- ·-·---·--·---·--·- · ···--···------

from 
1----- ···---· 

from 
··········-·-·--· ·····--------- -------··--- ·-------- - - - ·-······ ··-····· ···· - ···· -·-

fronr 

Ir o n, 
-----•----·-······---·-·· ·--··---··- -

"""' 
*Depth to water not1?cl from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R .P.l. 

08116 7') Burn, & t\C'Donncrll / ·,,,,,, "/'.'i -(:'/'1 X 
f n.,i1, ... ,. . Ar< hU-hl - con ... .n. .... ,, 

. 



MONITORING WELL QUALITY SURVEY 

Laidlaw Waste Syste~s 
Bridgetont Missouri 

89L4 -12 

WELL CASING CASING CAP VENTED PROT. PROT.CAS. STICK-UP DEPTH TO DEPTH OF NOTES 
# DIAM MATL (Y/N) (Y/N) CAS. MATL HEIGHT WATER WELL 

( n) (Y/N) (ft) (ft) (ft) 

I-50 2 SCH 40 PVC y N y 511 Steel 4.00 18.53 45.60 
S-51 - ---- - - -- -- unable to locate 
S-52 2 SCH 40 PVC y N N NA 2.70 12.84 26.50 
S-53 2 SCH 40 PVC y N N NA 3.90 14.54 24.00 old pi~e 
S-54 - unable to ocate 
I-55 2 SCH 40 PVC y N N NA 2.50 39.96 61.83 
I-56 2 SCH 40 PVC y N N NA 2.60 44.20 63.05 
I-58 2 SCH 40 PVC y N N NA 3.50 45.93 59.65 
I-59 2 SCH 40 PVC y y y 4" Steel 3.85 15.72 47.70 OK 
S-60 . - ---- - -- unable to locate 
S-61 2 SCH 40 PVC y N N NA 4.55 17.33 26.20 
I-62 2 SCH 40 PVC y N y 411 Steel 1.70 13.30 45.05 OK 
I-65 2 SCH 40 PVC y y y 4" Steel 3.00 9.15 39.35 OK 
I-66 2 SCH 40 PVC y y y 4" Steel 3.70 9.24 31.15 OK 
I-67 2 SCH 40 PVC y N N NA 4.60 10.21 41.20 
I-68 2 SCH 40 PVC N N N NA 2.20 17.35 40.30 bent; broken riser 
I-72 2 SCH 40 PVC y y N NA 2.45 31.85 48.65 
I-73 2 SCH 40 PVC Y. N N NA 3.20 29.94 50.70 

. S-75 2 SCH 40 PVC N N N NA 3.50 25.54 30.80 glued PVC at surf 
S-76 ---- unable to locate 
S-80 2 SCH 40 PVC y N N NA 4.15 13.72 22.40 glued PVC at surf 
D-81 2 SCH 40 PVC y N N NA 2.85 17.19 62.85 
S-82 2 SCH 40 PVC y y N NA 3.00 17.78 26.40 .holes in riser 
.D-83 2 SCH 40 PVC y y N NA 3.10 14.75 97.50 
S-84 2 SCH 40 PVC y y N NA 2.40 24.52 32.45 steel bumper posts 
D-85 2 SCH 40 PVC Y. y N NA 2.55 24.71 78. 75. steel bu~~er posts 
D-87 2 SCH 40 PVC Y. y N NA 2.25 30.52 114.65 
S-88 2 SCH 40 PVC Y. y N NA 2.20 30.25 42.15 bent 
D-89 2 SCH 40 PVC y y N NA 2.75 24.28 51.00 
D-90 2 SCH 40 PVC N N N NA 3.30 15.62 48.70 holes in riser 
D-91 unable to locate 
D-92 ---- unable to locate 
D-93 2 SCH 40 PVC y y N NA 2.40 16.99 114.45 broken r ser 
0-94 2 SCH 40 PVC y y N NA 3.70 9.96 110.40 OK 
0-95 unable to locate 
1201 6 OPEN HOLE y N y 6" Steel 2.20 
1202 6 OPEN HOLE y N y 6 II Steel 2.00 
1203 6 OPEN HOLE y N y 6 II Steel 2.50 plugged at 115' 

msweetenham
Text Box
June 4 & 7, 1990



Well No. 

DM-1 

DM-2 

DM-3 

DM-4 

DM-5 

CW-1 

CW-2 

CW-3 

CW-4 

EC-1 

EC-2 

EC-3 

NOTES 

Table 1 

GROUND WATER ELEVATION DATA 
Earth City /Corporate Woods Business Parks 

Earth City /Bridgeton, Missouri 

Depth from Top 
Top of Well of Well Casing 
Casing Elevation, ft. to Ground Water, ft. 

447.7 9.5 

449.0 11.4 

441.2 4.9 

441.9 5.5 

440.2 4.0 

448.0 9.7 

445.6 6.9 

445.3 7.2 

440.6 3.2 

446.9 5.2 

447.1 5.0 

444.0 5.2 

Ground Water 
Elevation, ft. 

438.2 

437.6 

436.3 

436.4 

436.2 

438.3 

438.1 

438.1 

437.4 

441.7 

442.1 

438.8 

1) Readings obtained on May 17, 1993. 

2) Well label legend: 

Well Prefix 
DM 

cw 

EC 

Description 
Dames & Moore observation well along the 
west side of Laidlaw Landfill 
Corporate Woods (North) relief well along 
the toe of the flood protection levee 
Earth City relief well along the toe of the 
flood protection levee 



Table 1 . 
l 

Summary of Fluid Elevations 

. ' ~,-.,.-. 

·, Dates 
, , ... , 

·-·, ... ,.- .,,, .. , "·:. ):"~:~~+tf ~;:, ··• .. f f-tj';~_f{}'!~~~'. ,; }~;e3;::.:;:· SflA/
93 

:/." ,. 
,. ·cl· ·•·. 

.•.. - -:-.:::~'.':' .. '::LCS.;1 '·y :•i· · 315;20 :. 324~27 

303.09 317.94 
.. .;--· .: ;:: 

Lcs.;2 

LCS..,3 . .. , ·, '.'315.14 323.24 
-~ -~ • , 

· .'.LCS-4 318.21 319.01 

307.46 
-- ·" 

344.82 

· -cGG-3 ,·· 
.. . , .;..••·, •f,_ -,-

··,J: ' ~- --, , ..• ,.._. ----
. --;~ ~ 

... ,, .. . • ... . '.MW:J:701 343.72 /;'."'340.99 

'.;, . ,, _ . ,·; . ·· ... --, <. ·~.. . .i'.MW~1201 . · i·)3~~~7r~::·:-2-9i;~~:/~;J~~:9f ?~ _,~ 
·· · ·· ·-• · '-:Mw~12os · 3z9.s4 · ;_a29.94 /t212.01 · 

~>- '297.06 
·- . ,.. "r~ 
. .;-~-'- ··-··· -. 

312.67 

... > :· ·· ·• •· -:::. 1 MW~~-:299 _>,334 73 : :rrh1 n :i:fj~3: 43 
.,,_ · - • •. • ,.·~ .. . •; ,.,~ . . .··': ·~· ~~ -<' -·/ti(-: ~r -~t:r · . · ":,"• 

T, "'MW~I;73 ... 

·:.-:,· ifw .. ;1s 
... '.'······.•··::,:_._·.·.'.;:.:_: •. _ .. :.·~ .. . ... -.r,:. -~; •. ,·_;:'__., , • 

S/'l,6/93 

325.05 

315.84 

324.24 

318.94 

308.51 

345.55 

311.31 

285.71 
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- Table 2-7 
Monthly Groundwater Monitoring Depth to Water 

West Lake Landfill, Bridgeton, Miuouri 
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S-1 1069685.83 514205.01 446.51 12.26 13.75 14.38 14.88 15.62 16.94 12.01 
S-5 1069155.84 515901.03 468.65 34.2 35.78 36.51 36.84 37.62 38.96 34.02 
S-8 1071044.35 51471A.16 444.03 11.85 1252 13.19 14.50 9.11 

S-10 1069827.87 514931.35 480.28 47.37 48.16 48.61 49.17 50.85 ◄S.71 

S-Sl 1066161.31 514320.72 449.S7 18.77 18.66 17.81 18.22 18.2 17.81 13.38 14.◄ I 14.81 lS.54 16.74 17.42 17.◄6 17.98 19.09 15.43 
S-53 1066871.02 514496.97 447.95 17.27 17..37 16.47 16.93 16.86 16..30 12.S7 12.99 13.06 13.77 15.17 IS.89 17.97 16.65 18.04 ...__ 
s-61 1070159.98 S14S80.24 449.78 19.SS 19.61 18.73 19.00 18.97 18.Sl 13.36 13.86 lS.27 16.76 17.Sl 18.18 18.93 2n.29 IS.OS 
S-7S 1067250.41 514718.75 46208 29.92 JO.OS 29.12 29.8S 29.◄2 29.22 25..31. 26.61 26.88 27.41 28.91 29.S6 29.81 29.90 29.89 27.23 
5-80 1065191.77 513858.35 453.11 19.IS 18.97 17.48 16.96 16.17 16.28 12.70 13.91 14.69 14.8S 15.82 16.55 17.77 18.87 18.99 
s-82 1069311.99 51427295 450.18 19.82 19.88 19.0S 19.35 19.32 18.71 l◄. 19 14.80 lS.02 lS.91 17.40 18.11 18.43 19.IS 2n.61 IS.69 
S-84 1069633.39 516439.68 456.23 26.59 26.60 25.67 25.92 25.89 25.68 20.37 20.88 21.49 22.26 23.92 24.67 25.21 25.87 27.07 22.15 
S-88 1068398.39 SIS234.03 462.76 32.18 32.44 JI.SI 29.41 31.9 31.43 27.23 27.62 27.73 28.60 30.01 30.72 29.95 31.71 33.11 28.43 

MW-FIS 1068603.00 SIS86S.35 461.35 31.11 31.00 30.26 30.42 30.42 JO.OS 25.74 26.05 26.32 27.06 28.52 29.26 29.58 30.31 31.69 26.99 
MW-101 1070830.48 514424.00 446.83 16.68 16.73 15.91 16.13 16.11 15.67 10.51 1220 13.91 l◄.67 IS.29 16.04 17..37 12.02 
MW-102 1070095.01 51453293 448.18 17.9S 18.00 17.18 17.41 17.38 16.91 11.64 1231 1281 13.70 IS.32 16.06 18.58 17.16 18.67 13.◄7 
MW-103 1068628.37 514334.35 440.31 9.72 9.91 9.01 9.43 9..37 8.79 5.IS S.39 S.34 6.22 7.S7 8.25 8.49 9.26 10.61 6.SI 
MW-104 1067525.17 514339.01 440.96 10.33 10.43 9.48 9.98 9.93 9.33 5.72 6.11 6.13 6.9S 8.27 8.9S 9.06 9.71 11.11 6.78 
MW-106 10659SS.7S 513616.92 443.78 12.85 12.90 12.28 12.4S 12.44 12.07 8.39 8.36 8.56• 9.27 NM NM NM NM NM 
MW-107 1064670.74 513601.12 448.14 S.13 S.44 ◄ .53 5.36 5.1 S.26 4.71 S.S1 6.06 8.39 9.07 6.36 S.99 5.68 6.17 
MW-FJ 1070489.80 515819.83 469.23 38.96 38.97 38.09 38.00 38.29 38.06 3231 32.94 36.62 34.47 36.21 37.02 37.61 38.39 39.60 34.33 

.:::::::::::::::::::;:; .. •.·.·.·.· .. ·.·-·.·-:-·-·.·.:.·-:: ·:::···- ·.·.•.•,•,•,•-::·:·:::::::::::·::::-·- .·. ·. ·.•-::::::::::;.;:::;::···:::··········· 

1-1 1069698.26 514212. 18 446.41 12.03 13.68 14.31 14 .76 15.47 16.90 11.92 

I-◄ 1069148.42 515889.S 468.57 34.19 3S.75 36.45 38.85 37.62 38.92 33.96 
1-7 1070743.05 514299.87 446.97 12.41 14.10 14.87 IS.◄3 16.15 17.52 12.18 
1-9 1069329.26 514268.59 450.99 18.79 19.2 19.98 21.◄0 16.S2 

1-11 1069819.16 514925.06 ◄80.27 48. l◄ 48.61 49.35 50.75 ◄5.69 

I-SO 1065190.32 513831.96 453.66 22.27 21.26 21.76 21.65 21.13 16.60 17.40 19.96 18.74 20.27 21 21.03 21.57 23.05 
1-62 1070938.26 514647.31 446.21 15.99 16.07 IS.19 IS.47 IS.42 15.03 9.87 9.90 10.34· 11.55 13.02 13.78 14.71 IS.36 16.71 11.34 
l-6S 1070953.26 515333.39 441.82 11.6 11.70 10.83 11.00 11.03 10.66 5.25 7.35 8.12 7.04 8.81 9.66 10.3 11.06 12..31 6.87 
1-66 1070604.09 515851.01 441.91 11.61 11.66 10.78 11.00 10.95 10.61 S.18 S.56 6.26 7.11 8.83 9.69 10.32 11.04 1228 6 .98 
1-67 1070101.S7 516244.09 441.90 11.54 I 1.57 10.63 10.93 10.97 10.65 5.06 5.65 6.31 7.11 8.81 9.61 10.23 10.87 12.16 7.03 
1-68 1069571 .◄9 516686.36 450.50 20.16 20.10 19.05 19.44 19.45 19.24 13.94 14.52 16.16 15.91 17.S2 18.29 18.8 19.45 2n.64 15.74 
1-73 1067695.45 515570.09 461.39 31.◄6 31.68 30.80 31.12 31.9 30.69 26.04 27.lS 27.25 27.97 29.39 30.12 30.31 31.00 32.JS 28.87 

:- :-:;:-:,:, :,:,:-:-:-

D-3 1069136.26 515871.62 470.32 35.92 37.49 38.21 38.63 39.43 40.70 35.74 
1070194.31 514549.5 447.6 13.23 14.82 15.5 16.09 16.77 18.16 12.99 

D-12 1069836.29 514936.08 . 479.91 48 48.32 48.98 50.42 4S.33 
D-13 1070485.74 515601.73 ◄ 71.1 38.94 39.48 40.19 ◄ l.49 36.21 
D-14 1068947.16 516523.17 487.77 0 NM 58.62 59.69 56.21 
D-81 1067338.19 514463.68 451.00 20.3 20.39 19.56 19.95 19.95 19.29 IS.62 16.08 16.14 16.91 (8.24 18.95 19.04 19.71 21.11 16.78 
D-83 1070930.4 514633.64 448.48 18.29 18.40 17.50 17.82 17.76 17.27 1217 12.16 13.88 15.70 16.41 17.01 17.77 19.01 13.72 
D-85 1069626.55 516430.42 457.13 26.82 26.77 25.87 26.12 26. 13 25.89 20.60 21.11 21.71 22.48 24.13 24.87 25.42 26.11 27..39 22.39 
D-87 1069211.46 515404.82 463.0S 32.81 32.82 31.96 32.19 32.2 31.81 27.10 27.S7 27.86 28.69 30.28 30.96 31.36 32ll 33.54 28.60 
D-93 1069317.89 514269.69 448.62 19.66 19.74 18.92 19.22 19.18 18.58 14.02 14.67 14.83 IS.79 17.25 18.01 (8.34 19.06 20.SI IS.59 

MW-FID 1068608.68 515860.04 461.63 31.42 31.31 30.51 30.70 30.78 30.41 26.04 26.34 26.61 27.36 28.86 29.6 29.88 30.62 32.02 27.29 
.. · . . ·.·.·.·.·.·.·.·.·.·.·.-.·.·.·-·.·.·-·-·-·. -:.:-:-:-:-:-:.:-:-:-:-:-:.:-:-:- .:-:-:-:::::::::::::::-: 

1071100.73 514883.10 43S.S7 4.2 3.25 2.35 1.5 

2 1071107.71 514878.03 438.84 3.95 3.05 2.1 1.25 Orv Div Div 2.25 
3 1071249.28 514645.19 440.73 1.98 I.OS < o.s 3.2 Orv Div Drv 

1071253.42 514635.63 441.0S 1.7 0.80 <O.S 2.95 Drv Drv Drv Orv 
5 1070745.SI 515414.94 460.94 Drv nn, Orv Orv Orv 
6 1069471:76 514096.61 . • 437.ll! 

. 
2.18 2.64 1.55 . .- 0.25 0.7 Orv Drv l.7S 

7 1069480.90 514091.25 437.01 2.45 295 1.8 0..30 0 Div 200 

NM= Not Measured 
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- - Tablel-8 
Monthly Groundwat~r Monitoring Elevation Data 

West La~ Landfill, Bridgeton, Miss-0uri 

-
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S-1 1069685.83 Sl◄20S.OI ◄46.51 432.76 4.32.13 ◄31.63 ◄30.89 ◄29.51 
10691SS.8◄ SIS901.03 <468.65 ◄3◄.◄S ◄32.87 C.32.14 ◄31.81 01.03 42M9 ◄3◄.63 
107104◄.JS 51◄724.16 #4.03 02.18 ◄31..Sl ◄30.84 42'.53 ◄3◄.92 

S-10 1069827.87 514931.35 ◄80.28 ◄32.91 ◄32.12 ◄31.67 ◄31.11 429.◄3 ◄3◄.57 
s-51 1066161.31 514320.T.2 ,449.51 ◄30.8 ◄30.91 ◄31.76 01.35 ◄31.37 01.76 ◄36.19 ◄lS.16 43◄.76 434.03 ◄32.8) 432.15 02.11 ◄JJ..59 ◄30.48 OU◄ 

1066871.02 514496.97 447.95 430.68 ◄30.58 01.48 01.02 431.09 Ol.6S 435.38 4306 434.89 04.18 ◄32.71 -432.06 ◄29.98 ◄31.30 42931 
1070159 .98 SU.580.24 449.78 430.23 ◄30.17 01.~ ◄30.78 ◄30.11 ◄31.27 436.42 ◄3S.9l ◄3◄.Sl 432..27 ◄JU ◄30.85 429.49 ◄3◄.70 

S-7S l067lS0.41 Sl47l8.7S ◄62.08 432.16 432.03 432.96 ◄32.23 432.66 432.86 436.77 43S.47 ◄3S.20 434.67 433.17 432.52 ◄3127 432.18 432.19 ◄34.SS 
1065191.77 513858.JS ◄53.11 433.96 ◄3◄ .14 05.63 436.lS ◄36.94 436.83 440.◄ l ◄39.20 438.◄2 438.26 ◄36.56 435.34 43◄.24 ◄3U2 
106931139 Sl4272.9S ◄So.IS 430.36 430.30 431.13 430.83 430.86 ◄31.47 435.99 ◄JS.38 435.16 43◄.27 432.711 ◄32.07 ◄31.75 ◄31.03 429.57 43◄.49 

106963.J.39 516439.68 429.64 429.63 ◄30..56 430.31 430..34 ◄30.SS 435.86 43S.3S ◄34.74 ◄33.97 432.31 ◄31..56 01.02 430.36 429.16 04.08 
S-88 1068398.39 S 15234.03 462.76 ◄30.58 ◄30.32 43l.2S 433.35 430.86 431..33 43S.S3 435.l◄ OS.03 ◄3◄.16 432.75 ◄32.04 432.81 ◄31.0S ◄29.65 ◄34.33 

MW-FIS 1068603.00 SIS86S.JS 461.JS 430.24 ◄30.3S ◄31.09 ◄30.93 430.93 01.30 ◄35.61 43S.30 ◄JS.03 ◄3◄21 432.83 ◄32.09 431.77 ◄31.04 ◄29.66 434.36 
MW-101 1070830.48 514424.00 '46.BJ 430. lS 430.10 ◄30.92 430.70 00.72 Ol.16 436.32 434.63 ◄32.92 ◄32.16 ◄31.54 ◄30.79 429.46 434.81 
MW-102 1070095.01 Sl◄S32.93 448.18 430.23 430.18 ◄31.00 ◄30.77 ◄JO.I ◄31.27 436.S4 43S.87 ◄35.37 43◄.48 ◄32.86 ◄32.12 ◄29.6 ◄31.02 ◄29.Sl ◄3◄.71 
MW-103 1068628.37 514334.35 440.31 430.59 430.40 431.30 ◄30.88 430.94 ◄31.52 43S.l6 04.92 ◄3◄.97 434.09 432.7◄ ◄32.06 ◄31.82 ◄31.0S ◄29.7 433.80 
MW-l<M l067S2S.l7 51◄339.01 440.96 00.63 ◄JO.SJ ◄31.◄8 ◄30.98 01.03 ◄31.63 435.24 43◄.&S ◄34.83 ◄3◄.01 432.69 ◄32.0l ◄3U ◄31.lS ◄29.&S ◄3◄.18 
MW-106 106S9SS.1S Sl.3616.92 443.78 ◄30.93 430.88 431.SO 01.33 431.34 431.71 4:lS.39 4JS.42 OS.22 43◄.Sl NM NM NM NM NM 
MW-107 1064670.7◄ S13601.12 448.14 443.01 442.70 443.61 442.78 ,443.04 ◄-C:2.88 4-43.43 4-42.57 442.08 ◄39.7S 439.07 4◄ 1.78 442.lS 4-42.46 44137 
MW-FJ 1070489 .80 SI SS 19.83 ◄69.23 .CJ0.27 ◄30.26 431.l◄ 431.23 430.94 ◄3l.l7 436.92 436.29 432.61 ◄3◄.76 ◄33.02 432.21 431.62 430.8◄ 429.63 43◄.90 

1-1 1069698.26 514212.18 430.94 43◄.49 ·~ 1069148.◄2 515889.S ◄68.S7 ◄3◄.38 432.82 432.12 ◄29.72 ◄30.95 429.6S ◄34.61 

1-7 10707◄3.0S SU299.87 ◄3◄.S6 432.87 ◄32.1 ◄31.54 ◄30.82 429.◄S ◄3◄.79 
1-9 1069329.26 SU268.S9 450.99 ◄32.2 431.79 431.01 429.S9 43◄.47 

1-11 1069819. 16 S1◄92S.06 ◄80.27 432.13 ◄31.66 00.92 429.S2 43◄.SS 

I-SO 106Sl90.32 Sl383l.96 4S3.66 ◄31.64 ◄31.39 O2.◄0 431.90 ◄32.01 ◄32.53 ◄37.06 436.26 433.70 43◄.92 433.39 ◄32.66 ◄32.63 ◄32.09 ◄30.61 
[-62 1070938.26 Sl-4647.31 446.21 430.22 430.14 431.02 ◄30.74 430.79 ◄JI.LS ◄36.3◄ 436.31 43S.87 43◄.66 ◄33.19 432.O ◄31.S 430.85 429.S ◄34.87 
(-65 1070953.26 SIS333.39 441.82 ◄30.22 430.12 43039 430.82 430.79 431.16 436.57 ◄34.47 ◄33.70 ◄3◄.78 ◄33.01 432.16 431.52 ◄30.76 429.Sl ◄3◄.95 
1-66 1070604.09 SlSSSl.01 44131 430.3 ◄30.25 ◄31.13 ◄30.91 ◄30.96 431.30 ◄36.73 ◄36.3S 43S.6S ◄3◄.80 433.08 ◄32.22 ◄31.59 430.87 ◄29.63 ◄3◄.93 
1-67 1070101.57 516244.09 ,441.90 ◄30.36 ◄30.33 01.27 43037 430.93 ◄31.2S 436.84 ◄lS.S9 43◄.79 433.09 ◄32.2' 431.67 ◄31.03 ◄29.1◄ 434.87 
1-68 l069S71.49 516686.36 ◄SO.SO ◄30.3◄ ◄30.◄0 ◄31.◄S 431.06 431.0S ◄31.26 ◄36..56 435.98 434.3◄ 43◄.S9 432.911 ◄32.21 01.7 431.0S ◄29.116 ◄34.76 

1-73 1067695.45 SlSS'l0.09 461.39 42933 429.71 ◄30.59 430.27 ◄29.49 ◄30.70 ◄JS.JS 434.24 434.14 ◄33.42 ◄32.00 431.27 ◄31.08 ◄30.39 429.04 432.52 

1069136.26 SISS1J.62 470.32 
1070194.31 S14S49.S 447.6 43◄.37 432.78 ◄32.1 ◄JI.SI ◄30.83 429.44 ◄3◄.61 

D-11 1069836.29 Sl4936.08 ◄79.91 431.91 ◄31..59 430.93 ◄29.◄9 43◄.SS 

107048S.7◄ SIS601.73 471.1 ◄32.16 431.62 430.91 429.61 ◄J.C.89 

D-1◄ 1~7. 16 516523.17 487.77 Orv NM ◄29.IS ◄28.08 ◄3l.S6 

D-81 1067338.19 Sl-4463.68 451.00 ◄30.7 430.61 ◄31.44 431.0S 431.0S ◄31.71 ◄35.38 ◄3◄.92 04.86 43◄.09 ◄32.76 432.0S 431.96 ◄31.29 429.89 ◄3◄.22 
1070930.4 514633.64 448.48 ◄30.19 430.08 ◄30.98 ◄30.66 430.72 ◄31.21 436.31 436.32 ◄3S.87 43◄.60 ◄32.78 432.07 ◄31.◄7 430.71 429.◄7 434.76 

1069626.S5 516430..42 ◄S7.13 ◄30.31 430..36 01.26 ◄31.01 ◄31 ◄31.24 436.SJ ◄36.02 ◄35.42 43◄.6S 433.00 ◄32.26 431.71 431.02 429.74 4.3◄.7◄ 
0-87 1069211.46 SlS404.82 ◄63.0S ◄30.24 ◄30.%3 ◄31.09 ◄30.86 ◄30.85 ◄31.2.4 43S.9S ◄JS.48 ◄35.19 ◄3◄.36 432.77 ◄32.09 ◄31.69 ◄30.94 429.Sl ◄3◄.4S 
D-93 1069317.89 514269.69 448.62 428.96 ◄28.88 429.70 ◄29.40 429.44 430.04 43◄.60 433.95 433.79 ◄32.83 ◄31.37 430.61 ◄30.211 ◄29.56 ◄28.11 ◄33.03 

MW-FID 1068608.68 SI 5860.04 461.63 430.21 ◄30.32 ◄3l.l2 430.93 430.SS ◄31.22 435.59 ◄3S.29 OS.02 43◄.27 ◄32.77 432.03 431.75 431.01 429.61 43◄ .3◄ 

1071100.73 514883.10 ◄38.S7 ◄37.27 436.32 435.42 ◄J,C.57 4lS.37 
2 1071107.71 514818.03 ◄38.84 ◄37..29 ◄36.39 435.44 434.S9 ◄3S.S9 

3 1071249.28 Sl◄6◄S.ll> 440.73 ◄37.21 436.28 ◄38.◄3 

◄ 107llS3.42 514635.63 441.0S 437.25 ◄36.3S ◄38.S 
s 107074S.Sl SIS414.94 
6 1069471.76 Sl◄09Ul 437.28 433.96 ◄34.◄2 433.33 ◄Jl.03 ◄32.48 433.SJ 

7 1069480.90 Sl4091.2S 437.01 433.96 ◄3◄.◄6 ◄33.31 ◄31.81 432.SI 433.SI 

NM = Not Measured 

P:\WFS 11JJ<F,OWEl£\l\2.7 •• 
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TABLE 4-2 

GROUNDWATER ELEVATION SUMMARY 
BRIDGETON ACTIVE SANITARY LANDFILL 

I Date II 
Piezometer I 6/27/95 II 7/10/95 II 7/26/95 I[ 

I Groundwater Elevation II 
!shallow Alluvial .Piezometers II 

PZ-112-AS 436.12 435.27 435.12 

PZ-113-AS 435.64 435.44 435.30 

PZ-114-AS 435.94 435.59 435.35 

PZ-205-AS 434.41 434.40 434.33 

PZ-207-AS 435.94 435.41 435.41 

MW-FIS 436.30 NA 435.03 

S-75 435.47 NA 435.20 

S-84 435.35 NA 434.74 

S-88 435.14 NA 435.03 

lneep Alluvial Piezometer II 
I PZ-113-AD II 435.6811 435.4711 435.1311 

!st. Louis/Upper Salem Hydrologic Unit Piezometers 11: 
PZ-100-SS 405.36 415.59 416.06 

PZ-101-SS 393.23 394.34 394.58 

PZ-102-SS 413.54 416.50 NA 

PZ-102R-SS 403.09 418.31 424.30 

PZ-103-SS 363.03 353.33 373.02 

PZ-104-SS 340.67 345.78 360.04 

PZ-105-SS 336.26 336.35 339.83 

PZ-106-SS 359.72 357.56 357.60 

PZ-107-SS 434.52 428.41 434.30 

PZ-108-SS 368.99 367.58 368.99 

PZ-109-SS 370.70 373.01 373.74 

PZ-110-SS 413.76 433.30 433.53 

PZ-113-SS 435.70 435.54 435.23 

PZ-115-SS 426.75 426.58 424.83 

PZ-116-SS NA 347.42 346.79 

PZ-200-SS 415.05 415.48 415.45 

PZ-201-SS 456.42 456.42 455.53 

PZ-201A-SS 415.03 415.03 414.63 

PZ-202-SS 444.36 445.00 444.78 

Notes provided on Page 2 

September 1995 Page 1 of 2 
Golder Associates 28484-2.xls 

I 
8/26/95 I 

I 
I 

434.67 

434.63 

434.90 

434.06 

434.91 

434.29 

434.67 

433.97 

434.16 

I 
433.741 

I 
415.23 

393.37 

NA 

424.87 

363.73 

366.22 

352.45 

364.20 

434.00 

367.02 

360.45 

433.27 

434.79 

424.18 

356.46 

415.59 

454.86 

414.38 

444.14 
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TABLE 4-2 
GROUNDWATER ELEVATION SUMMARY 

BRIDGETON ACTIVE SANITARY LANDFILL 

I Date II· 
Piezometer I 6/27/95 II 7/10/95 II 7/26/95 II 

Groundwater Elevation I 
PZ-203-SS 375.33 374.97 (DRY) 

PZ-204-SS 442.82 442.32 441.49 

PZ-204A-SS NA 399.36 405.65 

PZ-205-SS 424.46 424.22 424.04 

PZ-206-SS 420.04 419.57 419.04 

PZ-208-SS NA 436.77 436.44 

PZ-1201-SS NA 427.32 392.33 

MW-1204 333.83 336.19 330.01 

MW-1205 352.28 355.99 357.38 

MW-1206 368. 19 367.91 367.12 

!Deep Salem Piezometers II 
PZ-100-SD 394.61 398.79 370.68 

PZ-104-SD 359.05 358.46 356.64 

PZ-106-SD 358.64 357.31 353.52 

PZ-111-SD 373.70 408.06 423.87 

[Keokuk Piezometers II: 
PZ-100-KS 438.17 438.85 438.93 

PZ-104-KS 444.63 444.76 444 .74 

PZ-106-KS 442. 18 442.51 442.51 

PZ-111-KS 441.58 441.78 441.91 

NOTES: 
NA = Not available, water level data was not collected on the indicated 

date either because the piezometer had not yet been installed, 

development was not completed , or the piezometer was inactive. 

PZ-102-SS was replaced by PZ-102R-SS, and is inactive. 

All elevations provided in feet above Mean Sea Level (MSL) 

Water level data for monitoring wells MW-FIS, S-75, S-84, and S-88 were 

collected by McLaren/Hart on June 30, July 28, and August 31, 1995. 

September 1995 Page 2 of 2 
Golder Associates 28484-2.xls 

I 
8/26/95 I 

I 
(DRY) 

438.10 

405.53 

423 .45 

418.22 

435.60 

365.30 

357.27 

296.81 

367.86 

I 
381.79 

362.97 

361.98 

428.55 

I 
437.84 

444.27 

442.48 

442.01 

943-2848.207 



WATER LEVEL DATA 
'IIELL LOCATION -~'-·;:_;;";;;::2i,:....../1...'.:o,Oc..O,.,_··_.ks-'' ,,..,, .•. · ... •··'--· --- MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUNOLEVEL-----------
)· 

w.<(rt11 LEVEL l ;~ELL ME~SURING ~ONVERSIONS 
BY COMMENTS or TIME READING or 

DEPTH' ELEVATJQ('I DATE DEVICE CORRECTIONS C ;;/ 
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WATER LEVEL DATA 
WELL LOCATION _,__1:_::,._;;;_.:z_-J..l..:oiV.,_· ~o._--""'s .... ""'. D .. ·.··'""'----1 l 

MEASURING POINT _________ _ 

f~lJATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

' 
WELL ME~SURING :ONVERSIONS WiffER LEVEL 

BY COMMENTS I or TIME READING or 
OEPT!i' EL~VATJQN DATE. -

OEVICE CORRECTIONS - i 

} 11.)/C/'/4 . ,.,,; 
,., L :J ·- - i ->,,, •£1 • , 

"'· ,k: }-} .. t/,c(_' ;'.;~ "L I •· - ? ··•·• ·'"'" • -r, ~}1 (,, • lv'\Q 
41 

11;7..£.I t, ' 
., 

"'!j 

11~.'1(, \1-\(, ~ "' \li1n,0'1 II ii\<, . I 
,-1, 3 "~ \:l'\0 I lL " t\1,'lt.\ 

,, 
/1'15 ~•, -v;~eJ w· i. I 

<\ 110 \q~ rn5'il 
,. '" v1 S · 03 \\ 

Wtt-
1, /7 (, 11 <;"3 v< ,, 1J1,:l"J,, 

,, 
Lvi-t I :J 

,:- I~ l'fL u:h \ " " 119 ,J:I. I\ 
t.Jlt I 

~ :3111;, I'( '.LI [ - " li 'j-;, /)I ,-, 
' 1-,J ¼-" I 

1. 11.1 lfL }1:l_")_ t L \ ' 1o<r.S"I ' ' N\ <,, 
' I I,_ 

" '\ 1?i '?'o 
,, ' "":i./ I 2.. /'J, 14Si /1,j\ I 

'ir ti H, l:?OS i\ '.·. ' 8 :1!. i' I I ,,,. 1'1'15 I 
~7 g, ·,1. ON<" 

,, I\ 
J/17, i')... ,, 

,<1,-t) I 
I 

!llf'I(. Jµ 't- \ IQ,"/ , 3n I t -v 
f J,!{-, 1 O"I I '1' l' 

,, ,,, 1,\,1 ,-, /1\5 I 
1 q / (,/ ,1 l'lll, 

,, ,, 111:/,.1.1 '- I',\,, I 
i ,l~lci-::J 11~'.1. 

,, ''--- 1ub,~ " 111'1 I 
5/11'1? ' 

~3') 
,, •r 9'/, fG;; 

,, 
lIDR 

I 

I 
g-/;J/1, /0'15" " t, 

/O!,; 60 
,, 11i!D I 

j7)~/q7 075'1 
,, u 101.05 " 'fffrfi) I 

-12' ti " 7(.,,71 " ro c)(},j~/, c 4e-k-ed 
? /q3 /2 '7 W, I, 

'JI~~. 98 l:,;l, CJ I' u '8" 1., '7 <o ,_, ca-I.! 
JI /(l/9p //JI)_ ;i " 1J.9t ~ tr/ -, -, 

'RC/' ,'{')/(ifqq ; Y£(J (<:', f) Cf 

: 5/~;,lpO C>'f3o /I 51.(31 
,, vM-1l 

, 

/ 

L- l 
// 

' .i // 

I __./' 

Golder Associates 1,_?; (!< ('."'"'" 

fl C 



5 
>­
< 
u 
0 

>­u 
"" , 
0 
a: 
a. 

WATER LEVEL DATA 
WELL LOCATION _R.,_i.::;_~..,.\.,.M"""'""?'""s'"'is=--------- MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

-,>, 
WELL WATER LEVEL I f _.- ME~SUAING :oNVERSIONS 

or TIME READING or BY COMMENTS 
OATE DEVICE CORRECTIONS DEPTH' ELEVATJ(IN 

/'] ' 
- I 
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WELL or OATE _______ _ 

P'l~lbl-5<;; WELL LOCATION ____________ _ 

WATER LEVEL DATA 
MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL ME.:>SURING :ONVERSIONS WATER LEVEL 

I or TIME READING or BY COMMENTS 
DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
P'?_ -· i. 0 -z_ - 5 s 

WELL LOCATION--'-C-"---'---------- MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 
BY COMMENTS or TIME READING or 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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Water Level Data 

Well Location Pt:· /0'.:(-S 5 Measuring Point 

Elevation· Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 

Conversions 
Depth Elevation 
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WELL or DATE ______ _ 

P z- I t>d»-/2-5.5 WATER LEVEL DATA ' 
WELL LOCATION ___________ _ MEASURING POINT ________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL----------

WELL MEASURING rr ::ONVERSIONS WATER LEVEL 
or TIME 

DEVICE 
READING or BY COMMENTS 

DATE CORRECTIONS DEPTH ELEVATION 
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WATER LEVEL DATA 
WELL LOCATION...,;-·-··._:_.;;;.~J._i.;;;.()_.;'.S..,.· ........ ·_, ""s"-s: . ._. ___ _ MEASURING POINT _________ _ 

EL:VATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

I, r.-----,----r----,-----,-----,---,-,-------,---,--------, 
· ·1 WELL ME~SURING :ONVERSIONS WfflR LEVEL I 
,. or TIME REAOING or 1-----,-------1 BY COMMENTS 
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WELL or OATE-:-------

tz.- )o'--1- p:.s WAT ER LEVEL DATA 
WELL LOCATION ____________ _ 

ELEVATION: MEASURING POINT ________ _ 

WELL 
or 

DATE 
TIME MEASURING 

DEVICE 
READING 

3 9, 3 q 

~9, ill 
31,~'9. 
:f'fcso 
s/1, 1 q 
3'1, 7? 
'-IZ, oG 
113,0S' 

I/ 3, ;;;-7 
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_ __, ...... n~,,r 

u:::..-

MEASURING POINT _________ _ 

GROUND LEVEL 

WATER LEVEL 
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,,.~ Ii' ~ 

, I 

,, L)'.; 8'.L I'" VC ,A J 
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Water Level Data Well:! Pt~ /01:j-}<'..5 

Well Location Measuring Point 

Elevation· Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 

Conversions 
Depth Elevation -
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WELL or OATE ------e-. 
lof-sfJ WATER LEVEL DATA 

WELL LOCATION ___________ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL-----------

WELL MEASURING :ONVERS 10 NS WATER LEVEL 
BY COMMENTS I or TIME READING or 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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Water Level Data Well:! Pt·{Ol.f-SD 

Well Location Pt; ·/04 · '5 0 Measuring Point 

Elevation· Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 

Conversions 
Depth Elevation 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
WELL LOCATION ____________ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

-WELL MEASURING :ONVERSIONS WATER LEVEL 
Or TIME READING or BY COMMENTS 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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f /1 &/'n ·v·r ,4) i ,, - l 

-,, Id.(,,/ 'ft{ """''/, __ -
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WELL or OATE _______ _ 

f?-1D'--I-SS WATER LEVEL DATA 
WELL LOCATION ____________ _ 

MEASURING POINT _________ _ 

El.!VATION: MEASURING POINT ________ _ GROUNO LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATE~ LEVEL 
BY I 

or TIME READING or COMMENTS OATE OEVICE CORRECTIONS DEPTH El.!::VATION 
' '\ ~ ~/,,, I fJ 1-:,_ ,J. _ ~ n lu,'8'n' ,tt,JJV r_ !vi~ I 
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WELL or OATE ______ _ 

WATER LEVEL DATA 
WELL LOCATION f-Z.- JC):_<-$$ MEASURING POINT __________ "' 

ELEVATION: MEASURING POINT _______ _ GROUNO LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 

I or TIME READING or BY COMMENTS 
DATE OEVICE CORRECTIONS DEPTH ELEVATION 
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Water Level Data Well:L! _____ ....1 

Well Location f1,--/C5'-Sj Measuring Point 

Elevation- Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 

Conversions 

' Depth Elevation -5'/~(;/'('8 JWJ", _/ ,..Jl-n 7'/,,3(~ ,~,., \A1c ,_,,, JIU 

' '111tJffew /l,0/ ,.( 7JI, ?~ '- ';?,c/ 
/1i{,jqq I;;/ II ... 
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WELL or DATE _______ _ 

WATER LEVEL DATA 
p~-lo 1a-V0 WELL LOCATION -+-r----"---'l"'-'Y-+f::,,-'-~'------- MEASURING POINT--,--.,----~,------

f'fiJ;ji "' :I, .45' 
ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 
or TIME READING or BY COMMENTS 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 

4--CJ--1~ /231 t )//. , ,?rpL,, zr;,54 tb/(_ .:Jbli (4,1-./•. I. ',J#+ . ,, , 
t 

.L/- 1 I . q_,,- /D;'/5 " l.5, "fa. WR.. INDA I('~ o ller.4-.>d 

S"-S-4, ( 310 I., ' Z<;oo r<>PliC-
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(RJ"J.'714<, '.)q.Q.1 (< 'r ,;i:::i /)b, ·17, J)., C- Al<!. 
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I 

ti LO (4ef:" 41~ re. l( o-J ,,6" -,-;,,/J 1/l,,, A.IL 
1/.;}{,,/<j6:' lob~ f? << ~/. 7~ "7Z),ttJ/YC-- /1.t., 

Bl IS-/1{" 7S"O fr (r o!J, /44 -rolV e,.. ,4,/t... , 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
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WELL MEASURING :ONVERSIONS WATER LEVEL I or TIME READING or BY COMMENTS 
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ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :;ONVERS 10 NS WATER LEVEL 
BY COMMENTS I or TIME READING or 

DATE OEVICE CORRECTIONS DEPTH ELEVATION 

15-f.,✓tji;- g!P t::-tae,,f'l'7'Pe_, 7-"!. C, f r~rvt:./ 1sr I 
I 

S-- J7;q5 oc, 13 c,,/e.c t!f'CJha 7(!)., Clt> 1o /!JIG .4k 
\-2,:;:>-Cji; ✓ D8?,0 r, c, l">l;:,;6} -rt'J I' JI l, ,41::. 

C;;:Ji./~<I~ Jll''/6 f( (, ::,<, 7 t) ·fei"- ;/G, ,41:::.. 

&--1- q5 ~ t/ I. I f, I ( d.fJ, e,C -roPV c.., ,A-I c,.C 

,.,a:-i °'~ &81 l ([ fr ~<"'."')It '1" IJ ID i, L,. ,w;; 

·,ur q5' "'14}- re. (< JS'",<f'I 171Puv [Ai;: i 
1 ?,,(I: f A'> 1~'7 k' y' • v; I S5, "'tr1:J p" G-- A,,, I, I 
I, l">f<t<:; /6,l't 

r; 
(r ).(_p ,d-8 c~-Pvc iJJ.d' 'I 

P./'J &)~<.- I /!:'I- k /r ~?, j;:,,,_ { 

To/Jrc,_. ILJ,, 

1 JstJ/45(" ~3°! rJ" ('(' 2/J, O .,r;..,0u/ ,A_;,,oe l 

• I 

/O/ZJJ({ft;' {i67- ( ( (' I' 61,/g !tJ/VC. 4t:: .. I 
' 

I . I I'? , ir<: ~<:u: " !/ )·I /;.J re:, /v·z:: ;4,,! I I 'li,-· ~ 

, 1. f't)o/C: /?.5'2. " / f 30. 2 5? To f'v c. l4c I ,. I 

1~/::1.~/C/S ~t'ff P, {(' .Jo,/,f" -;r;;.,,vc.- ,.r ti 
. 

' I 
i 

/'l.. 21/45' IJs ~ 
,. "' 30, o, 17)Pve: .. ~s 

/:2 )1-lJ1S WD1 \ ' . 'SO, 1'1 -·n)PU c /V\J,-\ 

l'.l/31/ , 13:,S' " I • '30, -;i-:t TOfV< .... ~ 
/ ·"" 

tit/, 1 CJ,I ,.., .. ..;.I 
i' .. 

?D "/3 .. I, "ff'l(: !~A~?11:::,✓f:::-•, ':, __ d-~ 
}/' ~J,?//..// 

' 
'J.. l ti 1i.. HI '\ " 

4 

"\ l ,O·J ~ M) 

'3/'J 't ~ lb]'\ .... , . 3!,')'1 
.. , 

/'\S 

'1 .3 , I, ~'./-Ji 
,, cO 31·%</ \' .MS 

'\ 10 1l, )ffi '\ 
,, ,, 

31,\7-- ,, WN. 

• I, , /, I 'f 0:'i 
,,, " 30, "lh 'I t,_)!, 

S"fa.l '11, I '135" \'\ q ;tr, 7,-? 
~- i "::) 

t-'\ Iv /4 

·<;, ~·11 t, 1,; 'ID "· ; \ 3n,ln5 ,l Iv If-

/,'13/r;J,, 13"1 I f\ )\ "!; !., i 1- I~ WlS 
1 ; 11/?' /13-1"" 1, I;. 2r,11 q /"\.S 

S, '3}'11,, 1l1 lo { \ ,1 ;J,1,"f-1,, 1. ("1$ 

'o/2.d,~ 1/)\\~ 
k \ ' $-..~.~ g... 1' A5 

t"/ 111,& .•.. . . l 'lt) ., J, V\) ,\, Q 11,' j 1./ "L':! 
I . • . 

Golder Associates (i!::. _ /) 3 --A-b 



g 
)­

< 
u 
0 

-u 
cu .., 
0 

"' a.. 

! 

WELL or IJATE _______ _ 

WATER 
WELL LOCATION __ ....;/Jc.....:=2;_-_l-'-13.._-..:./t..,__.,Dc._ ___ _ 

LEVEL DATA 
MEASURING POINT _________ _ 
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WELL or OATE ______ _ 
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BY COMMENTS I or TIME READING or 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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Water Level Data Well:1..! _____ ....1 

Well Location P} 1) 3 ·-5 ) Measuring Point 

Elevation: Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 
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Depth Elevation - (') 
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DATE DEVICE CORRECTIONS DEPTH EL!::VATION 

' 
~ _.,;;: ...&fS' ?jzo a'~, rn> Pe /9,~8 ;r,>/N& 13T I 

~19 .. qC )z&o c, ( < te'¥1 I '1t:JP II& ,4.J,,,_ I 
5'- ~q. '('{ IL/ oi:;' ' /f:;, i(J, c.. - I- 4,t::.. I 

(( I. ' T@ fJv,. I 

1?"~3<-q< \Z,</;(l, , I It Jd,'\C I •'f"'A O fl e.,. A..v I 
s:,:::r7.tk" ll'~"? ,,, 

" /"{ J:.6 ·n.v1n: ... A-I?- i 
G'-~-o. 'i < i;;l.18 I( 14,,·~ 4-,i::. ' ' i ·n, " " ,c,,. / I 

S:::3 \ · ti C oq,s-1 f1 ( i /'1, l lo '"JO I V C.- Al< i 
!J, Y-1/, l . 'ib bi) 'ti'( ~ ' ( /l/-SJ? ,/>P1/L Aic I 
11/ ;,1 /q,- N:/C) (, J e:,---;;·7 LL/c:. 

I 
rolJVC I 

l!I ~, J 4 !ff" '?S-/4 /C C<' fs,'~ "TDPve,.. ,4..y 
j 
I 

')/ ltJ/tf < 1<1< <( ,, ( I,<. ·1::i ,-,;, fl,, ,. Jil.l? l 
'7/ ;;x;, /"ts . ( >. '3! Ii- C ,- ,s: r c,, ·re,;, I' V C.. Ate. I 

' 
GI JsJt;< .,/ 

IOI S t' C' IS: 'f 1 "77'?.J) t' C.--· th(_ I 
'l,f,rn1aC lfj::,-:7 ir ({ /(g,4{ fii){)I/ r fly I 

q, 30' /a«- f? Z.,7 {( (( ,s, zrr -to.Pv-c....- ;4-\<-
, 
! 

/0/2/J/fS q,,dc;, /( ' ' }'t,J{) fo/Jvc. A;c., l 
IU/8 Jt;s;· C/c1 I I /,J ,,, 3f\ 1 'L "'}~-n'V ;f --· A/<.I i 
,;l,<.J l'i'< '?ro 11 I I '>A_C)l:' ..,.,,,, 0 vc T,,fc., , i 
It' I fC//~ f':i/'•'-

},, I ( ;;:-Jsl .. :1 I i~;ro VM • .. 
.,· '·, .. '11 .. :} ':'.:'.)!;·~ .... ! .£./. ., -~ "' 

?- I f~ 1 011-- I< " llJ , b-l 1;\ ;)15 

3/'-lltv l~S7- ~' ,, 
J,\,'.2.2. ''- MS 

J.i 3 ,~ 0~3'\ "· " bl\,3to " f'\) 

'1 3D 1,i ID.14 "· l \, /9,~L, l \, vi+ 
"'rr'l~ l'l3FY '' " 

' . 
l'l, '!U " t...JH 

sii I 'i,1n \'\5"/ )A. u._ /'.,,'?I "I wl+ 
S/3/o/& //,,'}/;., u i, 'i, y-/ \ \ "vf/-
~li..11/11:t /11 'S \' 

;\ 

Ila, 13 <I /'IS 

'"r /1J}i ~ I L/ 'i I /l '' lb, ~f /\ i"'\J 
i/'1'"1(., 111:1 .. I\ ,1 11, S"I. " M.S 

"I I/ 1/o 12.1?1,, ,, ,, 
)9;,S'J... " A5 

1, 'l\'11' 0~ \\ ,, llli ,~/\ l \ 5,,._ 

5/9fa;, '.:;\O<A I• I I IC:. <o-;J. 
,, 

'JJ)f) 

;?/4/47 l()S9 
,, JI 

/8". 'i' I ~/ li1JI> 
c;:, CZ? ,i3]½ 0_ l' t?., 'i%' ti ()7)/.J /1 

7, 'i 18 IIS"/ " 
,. dl,•?Jer "-'.!.$ 

Associates 
~ 



Well Location 

Water Level Data 
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Well:L! _____ ...,1 

Measuring Point 

Elevation- Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 
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Water Level Data Well:! p L - I/ 5- 5 S 

Well Location f ~- / I S - '$ .5 Measuring Point 

Elevation· Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 

Conversions 
Depth Elevation 
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WELL or OATE ______ _ 

WATER LEVEL DATA 
WELL LOCATION ___________ _ MEASURING POINT ________ _ 

ELEVATION: MEASURING POINT _______ _ 
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WATER LEVEL DATA 
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WELL or DATE ______ _ 

P2-- d>(Pq/t-">$ WATER LEVEL DATA 
WELL LOCATION ___________ _ MEASURING POINT __________ _ 
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WATER LEVEL DATA 
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DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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Well Location Measuring Point 

Elevation- Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 
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WATER LEVEL DATA 
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Water Level Data 

Well Location Y c§DS - S, ~ Measuring Point 

Elevation: Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 

Conversions 
Depth Elevation 
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ELEVATION: MEASURING POINT 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
MEASURING POINT _________ _ 

GROUND LEVEL 

:ONVERSIONS WATER LEVEL 
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CORRECTIONS DEPTH ELEVATION 
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Water Level Data 

Well Location Measuring Point 

Elevation· Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 

Conversions 
Depth Elevation 
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WATER LEVEL DATA 
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Elevation· Measuring Point Ground Level 
Well or Time Measuring Reading Corrections Water Level By Comments 
Date Device or 
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WELL or DATE ______ _ 

r c:- &6 s - 5J WATER LEVEL DATA 
WELL LOCATION ____________ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT ________ _ 
GROUND LEVEL-----------

WELL ::ONVERSIONS WATER LEVEL ' MEASURING BY COMMENTS or TIME READING or 
DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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WELL or OATE ______ _ 

WELL LOCATION 

WATER LEVEL DATA p~ -30,- .:ss 
Pt~ 3°1 -ss MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING or TIME 
OEVICE DATE 
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WELL or OATE _______ _ 

WATER LEVEL DATA Pi -302-AS 
WELL LOCATION f:i ~ 3D '2, -As MEASURING POINT __________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING cONVERSIONS WATER LEVEL 

I or TIME 
DEVICE READ~~G or BY COMMENTS 
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WELL or OATE _______ _ 

WATER LEVEL DATA p2 -3oz-AI ";!'·· 

MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 
BY COMMENTS I or TIME READING or 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 

io lo'":> ;c,s w,,; r::1fic. l}e.t>Lli 1t~o 10Pyc_... IAA S r '"'rJ\ \uc,L. +· 'K· 
,,n/ J.% le,:, f\tL ?(1)\,, L TDPvc /Jnr 

✓ 
' /10"· /'t, .'\ 9 

' 
(I/ (e,/' s 113.5 /( (( If, IS- Tufve.- (( 

12/1~/'j( "C2."' /I I( /°!, '{ 2, To /7,;c_ r,ie,.. 
' 

;! .· .. · 14,;~• l:111 ? " f '51. ,~iJI:'" ,., 
i};";,i 

[,,;i' C,t " ·• ., ..... 
;, )_ i ·' ' " ''""''"····· ' ,, . 

11'.l-'112 11 '.10, '{ 1 I ?- IL/f~ V\ 
' f15 I 

' I ';) 1 5" i~ l'i°'~ 
,, ,, 

).),D"f " Ut\-
LI I, H,, h'i, ,r~ ,, l t '.)_'-I. 'l r, \\ 

,llll'i I 
01 l~o tJ/_ ) '.f'1 h 

k \~ '.:lD,31? I( I\) I{ 

6/3J'flo l'J)'>. ;, 
' ' '10, DS- ,, wli 

~ /r;, ?lo 11"1 D I\ ' ' l L :t4 '\ I'\ s I 
110.i"!& (~1NB /( " \1, 10 I I /''15 I 

' 
SIS/H, J7/l, 1,, fl /"+. ".f~ 

,, 
,<15 I 

"1 1d1 (,. n".l-1'< I. I '\ l ll. \.I 'I I\.. I'\,-<, I 
~l'>h,.. 1L'\O 

i. " )"l,13' " Si\\ ! 
;;/9/47 /013 " " 1<;;. 1d // ii)/) I 

' $/;;,.;;./ oo /(, < 5 ll ;2..).,;>--:,._ ,, 
/VI.It" I 

I 

, 

Golder Associates 



z 
0 
;:: 
< 
<.,) 

0 

)­
<.,) 
uJ -, 
0 
0:: 
a. 

""'i' deJ¼W•" ,,J. w-tV'-­

WATER 
WELL or OATE _______ _ 

LEVEL DATA 
WELL LOCATION e-i ,,, t>03 -A;;:, MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 
BY COMMENTS I or TIME READING or 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA fl-3o4-A:s 
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WELL LOCATION 
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WELL MEASURING cONVERSIONS WATER LEVEL 
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DATE OEVICE CORRECTIONS DEPTH ELEVATION 
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~ WATER LEVEL DATA 
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OATE _______ _ 
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MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 
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BY I or TIME READING or COMMENTS 

DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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3 l · b~ I< M'S I 

>:i i - I -=t- •\ 0'11 I 
~/-0{,, " v~ I 
3D, '(7 'd- ' ' !,) µ ! 
30 1 '( ,, Wit I 
Jt, &5' ' I\ f'\5 I 

;;r:1-, D '6 
,, 

f"\S I 
:Jr ,l'S' '! 1"15 I 
Jg .S"b I\ /1'/"i 
2.i,i't " 5,.,,, 
;ie:,. ,r p /?JR 
1"/f~ '1'-t 

,, 
if J ,l 

;?2{,91, It 1:m~ _;+ I 
J.'1.7'/, 

,, fi[I 

a.r-g'?cr /1 (I){,,! 

.;}J ,C.! " R;:P 

l,0;1'\ -:s:.i. ~(_ • I 1w,11 
I 
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WATER LEVEL DATA 
'I/ELL LOCATION l'fw- E -1- D MEAsuR1Na PotNT ----------
ELEVATION: MEASURING POINT _______ _ GAOUNOLEVEL __________ _ 

' 

i'/ WELL ME~SURING ::ONVERSIONS WAT'ER LEVEL I or TIME 
OEVICE 

READING or 
DEPTH' EL!cVATJQ/j 

BY COMMENTS 
DATE CORRECTIONS 

;z,11 s /cr f /£((2- I?'& /ll(tJ !JC J J. 3\-' 
, 

r4L I ;&/71//" 

1~/-aoh< /301' c,- (. (( 3o,3o -m;P'vc----- 1, \ff-

I', 'A'\ lfi;' )"()'.{ 
,, \"') 3()-1'1 'Tr:? p \) c, ('AS I 1 .,:., I 

I 

\I('/ 
,, ,, 

3 0, ]() I 1::i./J.l,' q<; "T7l Pd C //.,1 ·S 
))-/s!/1<;' /~/'7 

,, 
'' 30.'.D 17!(\JC I " ?I \ 

1 /1.Jfi'.1, /!t,;ef'6' ' ' ( ,·:;;;,,,~ ' /,, ,,:> ·-rot Ye. ,:, M· 
?-/l,l1~ b '1 ':!o "' "'- s\.O~ I' (\1\5 I 
':>/'., n )!,l'l u " '°'l \. 1-'-I 

,, 
L~H I 

' 1 i, 11,,sn '" " ,;i_ l . o/3-1 
,, 

Mj I "1 '1 

'l JD 'fl, 1/711\ ll " 3/."\5' ,, w/t· I 
t:f I I I /:, /If+- '' 

,, 5). 33 ,\ LJ\{ I 
<ri 11,, /il1, " " 31, D'1 ' ' II{') L 

I 5/3 H, 13(::i " l l 11-1'.)[; ll 1,v, I 
' 

1. h3 t", 13 I::, " \\ ').:7-, I tJ H,, "15 I 
--=t-'111171, I 3s"! 

,, ,,, J7, :l-r -,,, 
l"\5 I 

1 It I~ L 10·1~ " JI l~.D? 
,, 

;115 I 
-,/, o/& II I If I' II 'l ~. 813 I I M<; 

-:J. I/.\! '71- IV)O ll 
_, ;).'7, 11,, ~. 

'JP\ 

il<//q') ;'tl// 
,, II tf), ;<<;, 

,, 
VIJ 

8/1//9? lJ't? 
rl II 

:;?<>t, ;?G 
,, 'JDR. 

11/i Ff'":? C595'1 " // '3/\, "J l ii wR I -
I , I ;?,/},o '18 JS52 " 

,. S V. O'i 
h P7? 

Si&Gh11 /4',K 
/I /) 

'I'7, td JI ii}_ I 
') /;;, 2./ Ob // "?-- - ~~ "."':i "'¢' :17',;, 

•"-"'1, •..., _ P L 

~ :t y.,; <, 

, 
,,_ V\ ", l,Q,, -

,.,ri)\,,L w ., ""1..J ~ 
' J_o1vn. C-\0 

-

j 
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WELL or OATE _______ ...u 

('fl vJ - \J ... O I WATER LEVEL DATA M1,u- 12--0 I 

WELL LOCATION ___,tJ\~t..::---1.kL""O"---------- MEASURING POINT_,N~-~o~n~£_'?~1'L="-·,, ____ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING or TIME 
DATE OEVICE 

q - 2. /p -4::: IG3o £1.-rz:. Pe.oe& 

5- e, -911· Jr,sv " ' 
{; &&"'- qi,;,- /(13$- (1 

\ ' 
().,/9-7, ~- lcd'o 

(. '~ 

1//1 I ,-g; 7/}, C' t, 

7 'JC, . IS f('ji, V' ti 
8 l1s~1,;.;,~ 'f,3.,- fr t'/ 

Q.J X;f q/l.: f{)> /( /; 

q/3tJ/4s (OtlO (\ r r 
I . 

/;j/.:J.Ci / q s I:, ;;5•' I f (( 

il//6/tf< //t./s/ I' 
(( 

; -"-/13 hr 7:,7Jo /( Ir 
,itc· / ' /,_, 

v/y;;, 1 { 

J. ~1,~ \\30 ~ ~ . 
3 '5'1'1. ~ I '1'.).'/i . ' " 
'-\ JJ1 /, l.35'\ "< " 

' 
'l 30 1~ De'l 1 

\ ( l{ 

h' 1, q{,, Dirr ,, 
" 

,;" :t 'lb I h'I ll 
·,, Vl 

r. 113 '~ lj''I\ I\ " 
l-/11 1& 1301 \. \• 

-Xl'?/1/o 014'1 [j ,1 

q 1' 1~ (OI 1-- " I \ 

2, \.( 11- 1 I 3 'ii' 
~, C\ 

bh1 ?) /()53 " t; 

3/4/q? /~;).#-, " " 
/I 6 q7 1030 

I/ ,, 
.. 

/355 ' 
~ 

;;::1 <f 'f '-l 

? ':l<c k:{8 /J~'f " I/ 

lll"l Ofl \ ( 11 ... ~ 

5/-:).:UOO l'>oo 
•l 

:ONVERSIONS WATER 
READING or 

CORRECTIONS DEPTH 

123~12. -r-oCL 

I I <:."II ,oiz 

/3'-i. {),;;- , •'• A1L IZ. 

1$,S~B ,~Of<' 

s_s," lo 72;1°' 
ao,"Oq '77'>L 
"'/&j. 'I <t ToPVt' -

/17,/?h 10.P.Yv 
/.6 4,'/&\ .--rnL-
/67 I 17 'f'Z, L-

/0 ?, ,;-<-/ /OK 

/o?, f''f Toj>t{C 

/ J;!k/: 
,., 

• ·'/ ·1,,;1 !bf',:; •. 
./ 

I 0), 'IJJ " 
1D1 ">D 

\\ 

, rrJ,9 'ti ,, 
/03, If It 

I O;J.,i?i"L ., 

I I) d- 'ti") " 
/h,,U1 " 
10::;J .o IJ?, 

,. \ 

/0'1, Oi l \ 

1D8,i4, !l 

1~-1-0 \. \ 

?5.cff 
,, 

?'io4 
/I 

ne:;l.) 
,, 

75', 37 ii 

ga.tnL/ " 
::J,'{ .8 7-- ,,~ 
/,, 2. '1 :,.... ,, 

'. 
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LEVEL 

ELEVATION 
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',Y{:. .\fa 
··,o;. 

BY COMMENTS 
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11,,,:: 

/j,/c. 
,4--t. _. 

"'~ Ai< ./ 
11.ic. 

' 1/L;.::. _ 

;1-.t:.. . 

rA1 
,,iH· 
f'v5 

LJ \t" 
,<115 
W/4 
v~ 

Sc.S 

1'15 
AS . 

1~5 

M.5 ' 

)I"\ j 
Fl'J) rll'.o ,,;; ,fl.1/IJ'j;-~r;;J;A 

;. , . .n 'le. s~ 

:JM_ .; A ,, 

tfJR. \)Mhl' c..ll)c,J)\,JJ-
~, 
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. 
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. 
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WELL or OATE --------'"'--

WATER LEVEL DATA MW- 12--D4-
WELL LOCATION (V\IJ>.• I?. 04-

. I 1? 
MEASURING POINT~N~7J"->'-_i--'h.~oV\'-'--1~~1-"'';f."'-r-·· __ _ 

LlJXd ()Al!d c,1--~- ,· n {1 .. 1 r(,qJq,r:: fqnf,C£ i;r,, ;aoJ. 
ELEVATION: MEASURING POINT ________ _ GROUND LEVEL ___________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 
I or TIME READING or BY COMMENTS 

DATE OEVICE CORRECTIONS DEPTH ELEVATION 
' 

t{/2&/q:::,- 3oB f:..1 EC.. Pt!IY'.£ 
7 

lfnQ r/4 TI, (2 N ])A,. 

S-CJ.q, /Inn " " J (.In ;1. u -ro.: Mt>A 
s--¥-"i<;'" Ill i l t ., ' /d. 'f, 2..0 

/0(1, '1::: I 
, ..,. , v'°(;;::>. I-' i 

/o-7·qs,·- 16,5'1 l( ( ( jLJD,::,; §:) .;::;,.,-;n,Jo!c jq-}/ i 
I 

fn/d-"1/ (j'::,' l'tl 'I '7 (( (( u;:'J, ~u ~.,jo I', h ! 

7116 fq:{' ,q~q (( l r l</'l !.f I(, -ro R._ AICe I 
'7/?-r,u'l!&' f{.7) « ' ' ~/J.,~ 'WR 11,J ;i 

8//5/o/ i:;,, I, fr' rr I ;,_ff. sr- --rc,P. AK- I 
9/-;;:o/B /r;;o fn I' IA""' A /I 

I /ffU, l/V -/OL 4-F 
/lr:,,_ 6 / = 

- ,:_,,,.,- !/ ·--✓ l-ii;::.L> I 

/01i~(/ ;er;:· '//;;;,<;:' C 
("r /ro /, :;;,,R ~L lvfl'. ! 

! 

W101r-r Ii> l I( I r //J,?,'lo /0/:- fHz_ I 

hi S', 1...5 ., ("; ii /I /,-,6.J'f Tt1R l'/11 I 

f 
I 14·1 ? f ~)'ft, L ;·; ·r,,;:,2 ',,r:;' J ·, 1 

l ~ l}J)\ ~ - !'.l.'i.olo 
. 

'1 ~ .. " ,,.5 . 
3 'i H. 1503 ,, ,, 

lh~ · 1,t, 
\I 

LJ H- ' 
' ':). 7L '-f 'l.(?7 '' "' '7~-01- h MS l)J 1.P..,,1',J 
lj 143-70 1\.. l,,.J ~ 

1 

3D 1~ rf/15 "- ,, 
' 

t; 1/ 1ffl, D ,, '1 l, '\., i-41,1\o 
_, 

l,.) I,. I ,_ 

5" ;J,('1 ~ /fl\" " '' 1--q, o?- ,, Sc:5 

s 3 '9 b /2ot " 
., 1'11,l~ ,, Iv }t ' 

(. l'l ,~ ,n5'f/, ' ' I I /2.S"', '] ti ,,. 
" fi/\'.i '/'I ,._,JI, I I;µ). j I 

1- I :;.J"ll,, IJ1 Q,, " ~."" I 5':l, I, 1 I I 1'15 " " 
'gf B/1(,, / oDC., '·' ,1 

l]}.S'D " !"'5 " \' 1 

a.~,,~ /03 ~ ''• h 1s1.1, " ... <: 

'.J./ C\ t t' !J[lo 
.. , /VJ l'-11 ,t~ ti ' 1~·"" 

5 c; <j7 /113 • " ;J./G.a'i)., ,1 (IP 

-sl1,fa_7 1at1'-t n ,, 
/3.'.)~ ~I 

,, ,J1lt 
/J G 'f7 /0/J 

Ii " /-=fl, t"> 
,, 't~R 

iki ,i 1i2c;, ,. ., 
130, 13 

,, 
~ 

'ii ,~ '9~ (,,JC) ti h /'30, J(o 'I -~~ , , 
1 Q /Q(l 'r<: 'I " "' q5 .-r:7-- ' ' ?-t=f' 
,; I '1 (Qq IISf 

,, 
" ,i. ,~ /I gff) 

II I /Cf 'O(I I 'llff - - /J?.~ct i• /1,,ff 
'5 ;i...2- oo '"'' s " - d,,; t" 4.c+ 'in'\ l'W 6h .0'lC-t Al-), r'\. 
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t,.)17\e 'U'oR di,,d;:c,J.e), w,\, ~~ WELL or OATE _______ _ 

Q-1-I WATER 
WELL LOCATION----,-----------

W ""'), •li~ I J4''?sv,L 4' sb,'.ll uf 

LEVEL DATA 

ELEVATION: MEASURING POINT ________ _ GROUND LEVEL ___________ _ 

WELL MEASURJJ'I/) :ONVERSIONS WATER LEVEL 

I 
or TIME 

,OE:'vlCE J 
READING or BY COMMENTS 

DATE 
' CORRECTIONS DEPTH ELEVATION 

] -I q~ l'l'IO £\u,, P.~- ''lJ. 'ID AS I 
t/ 1,, 11,, . I.~ 11, (' /( 

Of 1 ,06 ,,; ", J ' J' .HJ~· ct, 
fl .l'\Q9v I 

'l 13D 11& /O(JO t\ " r n~I J 1 .vi,, • o\- tL< Cct..itc. \-€. ,;:.a.!v•. U)(,{ I 
I 7 

+!' S' ~ 1'.l,3 ~ J 

I I. / / 3 11. ('11-0 "· <A 
·• l ' ir_r. ~ ,'1,<; 1 r,,(;l__e,- "' -, 

-:\-111 l'H. 1110 ., ' \ l-,e;-1 ~ < I~' ~ I < ' 
J 

"".S ·1 I 
I 
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I 
I 
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✓ S-\ WATER LEVEL DATA 
WELL LOCATION --"'S"----'---------- MEASURING POINT __________ _ 

ELEVATION: MEASURING POINT ________ _ 

WELL 
or 

DATE 
TIME MEASURING 

DEVICE 

&/13/1(, /i111\ " \\ 

. . 

READING 

/J-::; <. .. 
It,!"! 

I t .. 1-'i 
IL.~~ 
\,;-,(, 1.. 
/'), )i 
IS" ,t D 
/'),DD 

)\ I <;' ~ 
I ;;i • l"'l 
D, g,1 

13,?I./ 
l'{.15 

/l)_ .00:, 1, . .,,., 

:ONVERSIONS 
or 

CORRECTIONS 

-r15fl-Jc 
,, 
I\ 

I., 

\ \ 

1\ 

" ,, 
\1 

',, 
"<s":--

" ,, 
tJ 

,, 

GROUND LEVEL 

WifTI:R LEVEL 

DEPTH' EL!::VATJQN 
' . 

,, 

Golder Associates 

BY COMMENTS I 
{,fl. ,1"";,,-,, """" .. r r,;i, s ,~,; I 

.., M /ii 

;;,. ,--,;,,JI}._ 

f"\7 
/l'Ht- I 
Vt\-
u4 I 
4?\1.- ! 
iv I+- I 
/A:, 
l"\.S I 
I")<; I 
~ I 
Sh. I 
PIJb I 
/l<t,q;, I 
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WATER LEVEL DATA s-~ ✓ 
f-'i✓ WELL LOCATION ____________ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL ME.lSURING ~ONVERSIONS WA'i"ER LEVEL I or TIME 
DEVICE 

READING or 
DEPTH' EL!::VATJQ('I 

BY COMMENTS 
DATE CORRECTIONS 

1z/Je;/r;r h[ ,,_ . 
_,,, 6(: I( ",zn .,r, J'1, 6 'I /,ff[ I 

1 le ~-~ O\~ ,, \' 3 ~ ,i\'\ "') 

.":, '-I 't (, 1~)9 ,, " -,,0,. ~o /\,l 5 

l.\ "'f(,, 31J;,"1l f'\- lt I 
'-1 /3ofqL i<,<;:+ c, vl :\ 9,. is- Wt 
s/1 1't, \'l'i'.L ll " 'I q,, \'L 4> !· I 
s :1 <ft, l'-1'\') 

,, 
"· "'.; 1/,-, "!0 Utt- I 

S :3 /1 I. hDI,, " I\ 3~11 · Wit I 
1.1011. 1'.'iii. 

p, \'\ 3't9,'l f'\ e: I . 

'tir~/1l,, I 'i''l\ ,, 
\\ 3~.lv M5 \ 

'ill Bl t & \11) ' \ ,, 
3'),13 l"l ~ I 

"I ,· 1& 1153 " II 34,r;:i •J\S I 
".l lj h 1- I ,:1 \ + '. '·, 'JG,.'.!JY, s"" I 
:thli1 /'i~!F II ,, 

•1'3,-57; CbR I 
'8'/1/t? //3j-

,, ,, 
3j: roo :m f) I 

/I G q'? Cfi-P-Ft 
,, ii ?Jo.<io (\fD I 

• ,, 
'5&. 'i:, Us ' '2109& J~/1 

,, 
I 

67 r;,/"18 1'111 u I/ '3J.C '7 [I)/;) I 
ll /q' qg //}.ft> ... 3'-1-3::2 sFf 

.,,iv Qq Oq I/. u 17~.Q/ $'f'P 
' ., 

'?J._;,'J 'j,r-7 II /Q/q&, J"IL/.J L-\ 
I I 

JI "l )... 57.0!> /114' fl .c I-, ,Jn~ " . 

. 
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ni;.L.L. ur •.Jµ, 1 c. --------

'3-8, / WATER LEVEL DATA 
WELL LOCATION __ .,::;S'_·_,lf-'----------- MEASURING POINT __________ _ 

ELEVATION: MEASURING POINT ________ _ GROUND LEVEL ___________ _ 

WELL MEASURING :ONVERSIONS WA'l'ER LEVEL I or TIME 
OEVICE 

READING or 
DEPTH' 

BY COMMENTS 
DATE CORRECT! 0 NS ELEVATJQN 

12hrkt /IJ fr !Pi. G::: l. /P,f't'/j· 
I . 

I /,7, 0 "" I cJ /"I/(_ T,tJL 

'-' f s- l"i 1, !~'\\ ' 
(,\ ,-a .1. 1 " .AC. 

' '-1 ''lo (31\ " 
,, 

1 '"l. 31 l\ /V\S 

1-1 i 'IL I '-I· "JO " /11- If. 
4 3D H ) ~'Si " ~, 

I "l' {) ?!. I' wH-
5 15 '11, H5'0 I_\, \\, I J · 59, ,1 wit- I ',~ 1ri /l r'/2115" 

,, ,, 
tf ''i1. \ \ I In MS 

~ 1;i.\,r. I()~ 
,, 

I• 'l,31;. \\ 
'('15 I 

9( '$1:1,1,, 0 'tiO" {\ '\ ,, I fJ.D"I \ \ 
A S 

' ,171;, n&1S- 1, I I lL \ S' " ;vt:S' I 
?--IJ/ ,1- !<i\h ~ ., 1:;t'-10 

,, 
J ;"\- I 

:,-/1/cn CF!O~ 
,, I' Cf,;)./ JI '1JN I 

I 
I 
! 
I 
' I 
I 
I 

, 
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S-ID 1 WATER LEVEL DATA 
WELL LOCATION--"'5',:__' !,,J(b::_ ________ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL ME~SURING :ONVERSIONS WA'TER LEVEL 
COMMENTS I or TIME 

DEVICE 
READING or 

DEPTH' EL!eVATJON 
BY 

DATE CORRECTIONS 

f 2--;;:;;;; ,' p2.r 4 't. 'to 
, /Y''>' J-i //, I /:;:'[€.:C r' l?o!J(: T C>/'f, e, n h11 t:'A/? 

" l z/111, {00\ "'-
~ '11 • '391 M< " 

3/A/ ii& l'B:L " " Q)' 'I 'l ,, 
MS 

q h "H, c:. f) • 9, .:;-· 
,, 

/'\-ll. I 
1-/(3D/~ ~ /9 /2- cc ' ' !Cf '1' f!:;1- " 0\1 

,I . 

':J, 3/, iu ( ",c;'' " " L/ 'i, )./,, '\ vfl I 
7.1i31i1. 011D 

,, ' I q 'J,39' ' ' {\II. 5 I 
J-/12.1,1_ t\ '-\ b " ,., ~<;'.{?I \I . M'i I 

~,r l wl "L fll'lffl 1,'\ ' ' c/~,/1 I I MS 'l ' J ,{. 
I , 

I\ LI -=t,l/ 0 I 1 I ,)1,i,&, h'l'l I I• ,NI<; 

JJ.-/3: rt- \\'ft- \,\ \ ' '-\ 'ii '\, \) 51' I 
_,,/9,97 1111# u ,, 

1'16i~J ,, ~ I , , 
l '5J,, lpP 1115 " ') I ,I.--, • I ALM 

' I 

' I 
I 
I 

I 

I 
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'S~5\-/'\/ WATER LEVEL DATA 
WELL LOCATION __..5"---"'"'--'/ _________ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS W1l'-t1:'.R LEVEL 
or TIME 

DEVICE READING or 
DEPTH' ELEVATJQN 

BY COMMENTS 
DATE CORRECTIONS 

12t,,/7r ~;J,,i,"' A.I.'., 
,, ' . 

/of,1 !'7. ,{6 /t9 /JV r, 7-?t-
,,11 't~ ) \,') \ 

,. 
\ % '"\ ')., M~ />\'ii I,," ,;, • ~ I ~ lv'.l ' I' 

) ~ 1& f '>l I. ~ "'- l4-l L \I r,S 

'/, :J.. 1~ /'/,Der " !"\·It 
4 l3Dlilo h ,'\ \I " l /l,,5f) II ~ 
c;f dci c lum IL l' /1ti.'-11 l \ l,J H 
Sil/'/ L /!ii·, "· ' ' /Q,, '.:l'r'i d Wlf 
'/ C, 3 iq(~ I J.1S ( ( I\ l £i · '3 '.2_ 

,, 
" u4-

r.' dl1~ 01'1"" " I\ /~. S'S- " fl\') a.tr cM,/. 
-::J. I I l.l, !. o,u \\ " I 'l,'5":L ,, MS 

1i:iJ1i4b Ok:i"t 
, ,.., \'\ /&,?-, l I \ M.S 

¾ I ,111,, n1,s3 " 'I )~. l'-1 
., 

/1,! s 
" IJl"11-- ~i"\1 

,., ,__,, 
11--"fD 

< l 'JI'\ 

51 ~/?? I~ 
II /I 15.31 II tpl) 

5/.)?,/oP IX.S ' ~ II'\ "',,,J ,.J Ii l')f ?l ?tr>L cl . 
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5-(o \ / WATER LEVEL DATA 
WELL LOCATION __ S""--__,_6'....._( _______ _ MEASURING POINT _________ _ 

EL!::VATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 
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DEVICE 
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WATER LEVEL DATA 
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DATE OEVICE CORRECTIONS DEPTH ELEVATION 
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Wt.LL or 1JA It, _______ _ 

WATER LEVEL DATA 
wELL LOCATION _ _._/1-'---'~--_ltJJ_,Z"-. ______ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS wl'i'iER LEVEL I or TIME READING or 
DEPTH' 

BY COMMENTS 
DATE OEVICE CORRECTIONS ELEVATJQN 
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") & 11,, D"'./-S/,, l • " IS",]'/ !I 115 l 

'} 5 'l '.t l"i'Ul '-"· ' ' /6. ·'j J- ' \ s...., I 
' 0/9/9-7 ('//3't 

,, (I /"3,58' " Pdl I 
<;J ,.·d OfJ It:,,:).. ' ' 17,'(2, '1 /21.4- ,.,-n I 

I 
I 
I 
' I 
I 
I 

Golder Associates 



§ 
;:: 
< 
u 
0 

>-­u w -, 
0 

°' a. 
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WA TE R LEVEL DATA 
WELL LOCATION --'-/1.:......;w'-'--/C'-""'-3 _______ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS w.trER LEVEL I or TIME READING or 
DEPTH;,. 

BY COMMENTS 
DATE DEVICE CORRECTIONS ELE:VAT,IQN 
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"''-t...'-. ur 'JM 1 ~ _______ _ 

WATER LEVEL DATA 
YIELL LOCATION _____ .R_·4f'.,_•_W_~_/ _______ _ MEASURING POINT __________ _ 

ELEVATION: MEASURING POINT ________ _ GROUND LEVEL ___________ _ 

WELL MEASURING :ONVERSIONS w.<fTER LEVEL 
COMMENTS I or TIME 

DEVICE 
READING or 

DEPTH'. ELEVATJ()N 
BY 

DATE CORRECT! 0 NS 
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) <; 1b )'-l?-0 \< <\ 
11\, 'I~ l < ~ 0/-j 

'i -;).. 1~ II , \I ,, 
{I\-!\ 

c. I jr:; 1 L (53;).. k ,, 'L~ '?i l.\ ~ 1_,,.:, H. 

_ff:,;~ ':ti IS".lR" . ,, ,, "'' re ,. 
l,,J 1~ I . . 'f'>'!2 µ,'' ') 

t.113'i~ l\'l 1- I< 'I I,' ')l, 
I\ 

M' ! 
1-112. 'lb O'lSl " b ,"I II 

.. . r • f'<:. I " " ''""-5 

~ I?,, ?L 61J- l ll " 71, ""s-· " MC, 

"l ~ 11@ f)'.'./-2.17 I' II i,3 t 
,, 

,/l) 

?. ,, 1 :\. I~ 0-0 V( // 't). 1 '-\ ,., lj',M, I 
5'/ "I, Yq7 lrlYS 

,, ,, ~.t>C( " o/jj_ I , , 
I)_, O') 1'\ I "'-J , . .,100 /1,1{- " .. /1'1"1 

. 
I 
I 
I 
' I 
I 
I 

I 

. 

Golder Associates 



5 
;:: 
< u 
0 

J­
u 
4J -, 
0 
0:: 
a. 
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M w - l O '?-- WATER LEVEL DATA 
wELL LOCATION /1 #,r -- / t9 7 MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 
BY COMMENTS I or TIME 

DEVICE 
READING or 

DEPTH' ELEVATJON DATE CORRECTIONS 
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;¼uJ-f-:j WATER LEVEL DATA 
WELL LOCATION ---t...dJ.J:.o/:....-__cF_2 _____ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT _______ _ GROUND LEVEL __________ _ 

WELL ME,>.SURING :ONVERSIONS WA'i'ER LEVEL I or TIME 
DEVICE 

READING or 
DEPTH' ELEVATJON 

BT COMMENTS 
DATE CORRECTIONS 
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WELL or OATE _______ _ 

f"'vW - r )_ 
WELL LOCATION_/_@~---· ________ _ 

WATER LEVEL DATA 
MEASURING POINT __________ _ 

ELS:VATION: MEASURING POINT ________ _ GROUND LEVEL ___________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 

I or TIME READING or BY COMMENTS DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
5G-l WELL LOCATION ___ :;_ _ __:_ ______ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT ltJ'o. '5>7 /IAS I GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATE:R LEVEL 

I 
or TIME READING or BY COMMENTS 

DATE · DEVICE CORRECTIONS DEPTH EL!::VATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
WELL LOCATION _____ S...;:&c...~_i _______ _ MEASURING POINT __________ _ 

ELE:VATION: MEASURING POINT l-['"$"/5, y/-/ M,) GROUND LEVEL ___________ _ 

WELL MEASURIMG :ONVERSIONS WATEF! LEVEL 

I 
or TIME READING or BY COMMENTS DATE DEVICE CORRECTIONS DEPTH ELEVATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
WELL LOCATION _____ S"'-' -=-&-_-""-3 _____ _ MEASURING POINT __________ _ 

ELEVATION: MEASURING POINT 4'-fO ,/) M?/ GROUND LEVEL ___________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 

I 
or TIME READING or BY COMMENTS OATE DEVICE CORRECTIONS DEPTH EL!!:VATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
WELL LOCATION _____ s"'-. _::.(;-_-_,_ _____ _ MEASURING POINT __________ _ 

ELEVATION: MEAS URI NG POI NT --'vt'-L-t"'-1-', OC..0'-/ _.111,.,_r,_l ___ _ GROUND LEVEL ___________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 

I 
or TIME READING or BY COMMENTS DATE DEVICE CORRECTIONS DEPTH EL!::VATION 

1· s-11b /'-/ )\ ,/s...Jl 'ti~ MS I 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
WELL LOCATION ___ .....:.r..JG-"'-----') ______ _ MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT_'-tJ.l!OO=.:..,q..!..y.......c:r'\1:.:f.!...! __ _ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 

I 
or TIME READING or BY COMMENTS 

DATE DEVICE CORRECTIONS DEPTH EL!cVATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
WELL LOCATION ------'5"-'{y'--, :t:..b--,----,----

( s r,--,,) 
MEASURING POINT _________ _ 

I ELEVATION: MEASURING POINT 113'7,d)"o llf71 GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 

I or TIME READING or BY COMMENTS DATE DEVICE CORRECTIONS DEPTH EL!::VATION 
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WELL or OATE _______ _ 

WATER LEVEL DATA 
WELL LOCATION ___ .:Ll!(;,._-_;t'.___ ______ _ 

UJ 'J1i4•) 
MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT __ '-r,--'--'-'3_"')_.Q_l _M_':>_J __ GROUND LEVEL __________ _ 

WELL MEASURING :ONVERSIONS WATER LEVEL 

I 
or TIME READING or BY COMMENTS 

DATE OEVICE CORRECTIONS DEPTH ELEVATION 
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WATER LEVEL DATA 
WELL LOCATION S(;'.. !'! TJ{ 
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MEASURING POINT _________ _ 

ELEVATION: MEASURING POINT 'ii 1 
, 3 ;;1 •I I g, 1:$ GROUND LEVEL-----------

I 
) WELL ME~SURING :ONVERSIONS Wiffe:il LEVEL 

BY COMME!lis I or TIME READING or 
OEPTH' ELEVATJQN DATE OEVICE CORRECT1ONS '·i' 
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HERST & ASSOCIATES, INC. 

' GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Brian J. Power/ Mike Spurgeon 

Well ID Date Time 
Top of Casing Depth to Water Groundwater 

Elevation (ft msl) (ft) Elevation (ft msl) 

168 5/20/02 1231 441.91 17.48 424.43 

PZ-114-AS 5/20/02 1236 451.31 17.55 433.76 

PZ-115-SS 5/20/02 1238 452.3 12.9 439.4 

PZ-208-SS 5/20/02 1244 474.25 23.18 451.07 

PZ-100-SS 5/20/02 1248 485.84 41.09 444.75 

PZ-100-SD 5/20/02 1251 485.82 41.76 444.06 

PZ-100-KS 5/20/02 1253 485.64 29.03 456.61 

D-85 5/20/02 1306 457.13 24.49 432.64 

S-84 5/20/02 1309 456.23 24.25 431.98 

PZ-207-AS 5/20/02 1314 463.57 30.72 432.85 

PZ-113-SS 5/20/02 1320 461.77 29.5 432.27 

PZ-113-AD 5/20/02 1323 461.46 29.21 432.25 

PZ-113-AS 5/20/02 1325 461.42 29.29 432.13 

D-3 5/20/02 1331 470.32 37.45 432.87 

1-4 5/20/02 1333 468.57 35.81 432.76 

S-5 5/20/02 1335 468.65 35.41 433.24 

PZ-111-SD 5/20/02 1350 461.55 30.88 430.67 

PZ-111-KS 5/20/02 1352 460.87 6.75 454.12 

DF-1 5/20/02 1400 NA NA NA 

SF-1 5/20/02 1402 NA 29.49 NA 

PZ-110-SS 5/20/02 1408 458.91 28.05 430.86 

PZ-206-SS 5/20/02 1410 460.2 28.21 431.99 

PZ-305-AI 5/20/02 1416 459.28 27.29 431.99 

LR-104 5/20/02 1418 459.73 27.82 431.91 

PZ-108-SS 5/20/02 1430 456.2 NA NA 

PZ-109-SS 5/20/02 1442 458.5 25.75 432.75 

1-73 5/20/02 1447 461.39 29.45 431.94 
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Global Presence 
Personal Attention 

Total Depth Notes 

40.51 

26.37 

80.81 

100.31 

89.05 

96.2 

NA 

81.11 

35.65 

39.99 

160.39 

109.94 

38.84 

109.05 

79.91 

44.79 

196.52 

NA 

NA Casing is bent 

32.51 

107.05 

126.74 

64.82 

40.05 
well surrounaeo by 

NA 3ftof mud 

130.55 

50.39 

. Hers! & Associates, Inc. 5988 Mid Rivers Mall Drive, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



HERST & ASSOCIATES, INC. 

"' 
GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Brian J. Power/ Mike Spurgeon 

Well ID Date Time 
Top of Casing Depth to Water Groundwater 

Elevation (fl msl) (ft) Elevation (ft msl) 

PZ-205-AS 5/20/02 1456 460.99 28.56 432.43 

PZ-205-SS 5/20/02 1458 461.78 27.54 434.24 

PZ-107-SS 5/20/02 1503 464.66 32.35 432.31 

PZ-106-SD 5/20/02 1509 463.24 29.45 433.79 

PZ-106-KS 5/20/02 1511 464.26 7.11 457.15 

PZ-106-SS 5/20/02 1514 462.7 28.64 434.06 

PZ-105-SS 5/20/02 1540 483.61 38.29 445.32 

PZ-203-SS 5/20/02 1546 486.59 40.41 446.18 

PZ-104-KS 5/20/02 1550 484.04 21.43 462.61 

PZ-104-SD 5/20/02 1552 483.69 38.72 444.97 

PZ-104-SS 5/20/02 1553 483.63 39.89 443.74 

PZ-1201-SS 5/20/02 1557 NA 39.55 NA 

PZ-202-SS 5/20/02 1600 481.17 16.51 464.66 

PZ-116-SS 5/20/02 1624 484.87 44.39 440.48 

MW-1204 5/20/02 1626 485.63 47.55 438.08 

PZ-204-SS 5/20/02 1645 469.63 20.91 448.72 

PZ-204A-SS 5/20/02 1647 468.16 12.54 455.62 

S-88 5/20/02 1707 462.76 30.61 432.15 

LR-103 5/20/02 1715 461.28 29.1 432.18 

PZ-200-SS 5/20/02 1725 485.63 38.12 447.51 

PZ-102-SS 5/20/02 1735 483.85 40.83 443.02 

PZ-101-SS 5/20/02 1741 476.68 39.32 437.36 

PZ-103-SS 5/20/02 1756 480.17 42.89 437.28 

PZ-102R-SS 5/21/02 1004 485.58 37.23 448.35 

PZ-112-AS 5/21/02 1033 NA 27.14 NA 

PZ-201A-SS 5/21/02 1035 480.16 35.24 444.92 
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Global Presence 
Personal Attention 

Total Depth Notes 
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NA 
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NA 
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149.59 
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40.61 

99.49 

91.42 

141.29 

146.25 

92.18 

35.63 

NA 
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HE,RST & ASSOCIATES, INC. 

GROUNDWATER ELEVATION MEASUREME't,iTS 

Site: f3N.Ja, ;:t;;., ( f 
Personnel: 

Well ID Date Time 
Top of Casing Depth to Water Grounch"l~·ter: 

Elevation (ft msl) (ft) Elevation (ft mslr 
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HERST & ASSOCIA"l'fr&,,INC. 

' GROUNDWATER ELEVATION MEASUREMENTS 

Site: 

Personnel: 

Top of Casing Depth to Water Groundwater 
Well ID Date Time 

. Elevation (ft msl) (ft) Elevation (fl msl) 

JJ-p,~ .,. .. , {:-)0,0?.. 14 i:;& .zr:.s-t Stftcf& 
/7. U'S ~S t( IY. ~'6 tt.r'f t?'J~t1"' 
'L·lt>1fJ p /}CJ 3?,lf' f ~.l 9 .,__ 

fz~106li IS'O'l t.Cf.'f'> ic;,; .,r 
/7 2 -f~Ltc.r 1,1\ -- .. 

IC: ti \," ' 

11-;z..-10 6 Ii' 1, /'/ 1,;y, ta ~1 1 bo .,a 
f:Z-1"""~ /7.,CI 3.r,i.., /qt-/. 5' ') 
f" 2 .:,..,,JS$ J ~ 'fl. 1./o, 'fl ill • i-"' 

"r. - 1 ro'fi<., I 'i ,'c; 2.1 -'IJ ---
fZ•IQ'1:$'[) trf'L 3,J.72, ll'l-llr; 
f.Z.•JQfif ,s-~J 31. f "I IJ'l ,'i'/? 

rtJ z. ~ lt.tJJt• . I 5 S-7 3?, 5', I Y'I, pg 

f!Z • 2fJ74J ,, q.0 ,L , ; I 8"'1, 'i''I 
pz.. \j(.SJ 1,1-•7 'If ,Jq IYY -:r't 
JIIIW~ 11.0 1 JG 1-, 'I 7 . !f':> / 7 3 ,0-6 
f'-l..J'lf>•Y .s\ I' o/f' 2..0,'1/ f'J.,flo/ 

f'l-z.o.,,. ·-II'. /l, &/ 7. 12.-S'fl R',, 'l..'I 

:J•3lJ I 110, 30.(,J ,., 'Z.. • 'I? 

ULIO~ ' 
,.., J) 2110 kll-6/ 

f".Z. • V>OQ' ~ 

, , 2,'<' $f, I "L. Ci'i ,"/, '\ 
r',t •#•l.4$ 

I "it t»' ~o-J.1 'JI, Y Z 

fz -tots ' '1.1/( 3 'J .'H ILl1'L'i 

l':t.-/O~y,r lft-,_o/,.,_ \:7 ( \, 1/t. J-5 l'i~,'l-', 

2 roz.11.ss ,Jv/•t /OC?'f 3?. 2 " q1-- lR 
~.l..-A.:s' fluf,t. /01.1 2,7./¥ .3-5'-tJ. 
{"2'. u,1,4 is !03ffi 35'· z. 'I ,.,_ ·" 

~ 

Page of 

Global Presence 
Personal Attention 

.. 
NOfes 

. 

. •;c .. y 

P."' :;J:,t llf•" .,_ 
W/$ '1' • f'I/I,'\ 

. 

•. 

•: i 

·-· O._.Q ,;.,, 1'.0 
. 

. ' 
. 

.. 

: 

. 

.... 

Hers! & Associates, Inc. 5988 Mid Rivers Mall Drive, St. Charles. MO 63304 (636) 939-9111 (636) 939-9757 fax 

.. 

.· 



~s, & Assow,es, ,Ne 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Brid eton Landfill 

Personnel: Shane Tamborski, Timothy Ewing 

Well ID Date Time 
Top of Casing Depth to Water Groundwater 

Elevation (ft msl) (ft) Elevation (ft msl) 

PZ-114-AS 11/18/2002 1118 451.31 21.66 429.65 

PZ-115-SS 11/18/2002 1120 452.3 19.2 433.1 

1-68 11/18/2002 1135 441.98 21.05 420.93 

PZ-208-SS 11/18/2002 1146 474.25 26.89 447.36 

PZ-100-SD 11/18/2002 1153 485.82 50.68 435.14 

PZ-100-KS 11/18/2002 1155 485.64 30.34 455.3 

PZ-100-SS 11/18/2002 1158 485.84 51.61 434.23 

PZ-200-SS 11/18/2002 1204 485.63 44.57 441.06 

PZ-201A-SS 11/18/2002 1211 480.16 41.15 439.01 

PZ-102R-SS 11/18/2002 1222 485.58 37.46 448.12 

PZ-102-SS 11/18/2002 1250 483.85 49.77 434.08 

PZ-103-SS 11/18/2002 1256 480.17 52.51 427.66 

PZ-204A-SS 11/18/2002 1347 468.16 16.04 452.12 

PZ-204-SS 11/18/2002 1350 469.63 26.26 443.37 

PZ-106-KS 11/18/2002 1356 464.26 7.13 457.13 

PZ-106-SD 11/18/2002 1359 463.24 40.05 423.19 

PZ-106-SS 11/18/2002 1402 462.7 37.32 425.38 

PZ-116-SS 11/18/2002 1407 484.87 53.14 431.73 

MW-1204 11/18/2002 1409 485.63 92.94 392.69 

PZ-105-SS 11/18/2002 1417 483.61 45.84 437.77 

PZ-203-SS 11/18/2002 1424 486.59 48.09 438.5 

PZ-202-SS 11/18/2002 1431 481.17 19.51 461.66 

PZ-1201-SS 11/18/2002 1440 NA 50.79 NA 

PZ-104-SS 11/18/2002 1450 483.63 44.63 439 

PZ-104-SD 11/18/2002 1454 483.69 46.57 437.12 

PZ-104-KS 11/18/2002 1456 484.04 23.41 460.63 

PZ-107-SS 11/18/2002 1510 464.66 35.22 429.44 

Page of 2 

Global Presence 
Personal Attention 

Notes 
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u, S, C AS SO UA HS, >NC ~E! 
GROUNDWATER ELEVATION MEASUREMENTS 

Site: Brid eton Landfill 

Personnel: Shane Tamborski, Timothy Ewing 

Well ID Date Time 
Top of Casing Depth to Water Groundwater 

Elevation (ft msl) (ft) Elevation (ft msl) 

PZ-205-SS 11/18/2002 1517 461.78 32.53 429.25 

PZ-205-AS 1111812002 1519 460.99 31.24 429.75 

1-73 11/18/2002 1525 461.39 32.02 429.37 

PZ-108-SS 11/18/2002 1531 456.2 36.58 419.62 

PZ-109-SS 1111812002 1535 458.5 36.06 422.44 

PZ-206-SS 11/18/2002 1542 460.2 31.59 428.61 

LR-104 1111812002 1545 459.73 30.31 429.42 

PZ-305-AI 11/18/2002 1548 459.28 29.86 429.42 

PZ-110-SS 11/1812002 1602 458.91 30.91 428 

PZ-111-SD 11/18/2002 1610 461.55 32.05 429.5 

PZ-111-KS 11/1812002 1613 460.87 6.27 454.6 

MW-FI-S 11/18/2002 1615 NA 32.18 NA 

MW-FI-D 1111812002 1617 NA NA NA 

PZ-113-AD 11118/2002 1630 461.46 32.33 429.13 

PZ-113-AS 11/18/2002 1632 461.42 32.26 429.16 

PZ-113-SS 11/18/2002 1635 461.77 32.45 429.32 

D-3 11/18/2002 1640 470.32 40.4 429.92 

1-4 11/18/2002 1642 468.57 38.49 430.08 

S-5 11/18/2002 1645 468.65 37.78 430.87 

PZ-207-AS 11/18/2002 1651 463.57 34.05 429.52 

D-85 11/18/2002 1657 457.13 27.83 429.3 

S-84 11/18/2002 1700 456.23 27.62 428.61 

PZ-112-AS 11/19/2002 928 NA 30.38 NA 

S-88 11/19/2002 NA NA NA 

LR-103 11/19/2002 461.28 32.27 429.01 

PZ-101-SS 11/19/2002 NA NA NA 

Page 2 of 2 

Global Presence 
Personal Attention 

Notes 

Well appears to have been raised 

casmg bent over 

New lock-well cut do wn 3.75" by Randy to close 

casing bent over 

has been raised ~1 Oft. unable to get W .l 
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:)=tST & ASSOC>AHS, >NC. 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

t 

Personnel: '/ , ·"• f 0, n ,i\ fr/ ; f-e JI ,..1fc,' 
\ 

Depth to Water 
Depth to Water 

Well ID Date Time 
(ft) 

Previous Event ,D Notes 
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:)=ts, & ASSOC,AHS, >NC 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site f3r,4£.. 
Personnel: 

1
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::)=tSI & ASSOCIAHS, INC 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

!31/;t.,.4, Site: 1-A_,/tf 
Personnel: T,'' ,f. .,, .. - A-cl, I ,,d,kr 

I 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event 'i ,!} Notes (ft) 
(ft) ' . 
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':> 'Je'6 (<: 

.. ~ >} :•. ;CZ°" •O l'Jo. ?/ 11. </2 
Pz;o'(>J 1-Jr,-03 t;r, (J., T✓o_f/_ 

. 

. 

Page of 3 
Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



}=ts, & rnornm, '" 
Global Presence 

Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site e ;-,'Jrr-fvn Lq_ad t,· q 
- ' , ,--- ~ A I I t JI 

Personnel: I •m.ofny L'4f•r1f I oa O L¢t!' rr:ter 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event Notes 
(ft) 

(ft) TD 
I- bt If -to-o' OQ:2' ,.z'.) c9 ,~2-~·~ 

(./ 0. '7 A •T II~ ✓ 

Pl.. - 115., c'.) <? 1 :t 16. > s-
,,. 7 <-. :i,,,, 

8,//\<C ·~ 'u~ 

p2.-11r-# 0 q 3 'l =<1.(), 
~,.t,;:7 
'<h, ui._ ;;i_ b . ,<-, l 

5-84 a 'lvo °<'1.0( "2 q JI/ ~),(Ji_ 

D-8s 0 <:t l..f c., 2-<l, JO ~ q c, 8'°l,J)" 

f.2<l0'1-ll• ol!fS'/ -.JS. vo JS . ...,., Yo.o< 
f2-•//J·~< /000 :f '1 ,Do 7'f. 19' l60 .v.s-
f '2. /{)fl In o·:! J3.7s ]ff.OJ /01 qq 

fl·//3· 115 'D07 3 '.Lb 7 33. Qr "Jo/.18' 
fz.-112.-11• [ooe, 11.1io lt, lQ J).J ~. 
D-• /0 It:/ '1/,2~ 't2,0> JOC/.~<'I 

I -lf /tJ<fo J9, R'7 yo,12.. 7'f • vf? 
s~< /0'1'-! ]$. f 2.. J~.1S-- 'f,S-, "39 

1 .. .fc-10, 1100 3-:J,<ti. 3 :J.bb '-l'tJ.bD 

P2 -Or ·Si) ""r 31,].C :Sll,,61 /Cf./ .G' 
Dz_•//{-~ I/I'<.. {,,, ~L !.'.. :Z '1 J'?t. fq, 

P-Ft It "l t 
. d a ,-, 0 ,,,,(J' d 

S-F I l{:i_ 2.. j;-,, /41 2.-/,;,,, 12._?"'g, 

fz. :WS·S 
, 

lf-:Pt U?.6 <.'{.YI' /On :29' 
f:>- 1/tJ·SS r-tf 3 J {, l,C, )((, :2 "J to'7.':l/ 
n 7,.r"111s.1 r:,oo ~.(,\ (q,o -U~ Oo.6ff 

• 
lt"l.fot-55 f)(o ,µ_._ o '-f s-,,i, t'<..r. 04 

I r:z..- ""' ., ~ ,3, ~-- ~ct.'1'1 317,{.t.. }":l.{:,,?i:> 

LP /bl.I l}l'f 3t,"i¥ J,. ') i) I.A /, 0<. 
(1.-·l)S" -A1 1 't.:,)J Jt, l:l .. HI 'ii.I ~ v. llf" 
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~H & ASSOUAHS, <NC 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site Brule'« t"olf l,o.,,,Jlt (I 
- , I £ .,-

Personnel f f wj O f-i,f, 1 W 1 ~ 
I 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event Notes (ft) 
(ft) 

1::-73 1rf1°ifo1 () ~f i'{J I 5- IZ.lt ~ 50_ '(,)... 
I PZ-lo.f •.S~ tss.f' ~ !. '-f w 'J 6 • s-, '1{.. 8'0 
!z_ ·J,Of"-/IS /:J.f>-~ '7.2 • /)fl,. :i,.~Q .Sf. t:>o 
.Pi..-107-!:. /'tO'l i.r. 30 JC,.</Cf ID•]. v 1 
fz. ·Jnb-« !lf riq /2--'1. ro S"I. 03 ((; I 
f2..-fbt. •Sf' ----,,.,,.!,. ?- 5' . IP .rs.?, I ')...t,oJ 

h•-·•e l'f 1...1 ~.:r) g,g'f' 379. ~, 
/Y1 I?. 0 l.t If.{ 'II ¥,;,'lo lo:i_ S• '.:l.~C. Vl 

f z_ /(/,,• l< Jl{'f£. 3 t. 1 !f 76. S3. I S-0.011 
RZtoS<- II.( C 7 )4."?k Sl:f. q I l4'1.6< -f-,.Jb,-S IS 1S- :IGJ/5'" "o ~<-- ltt,3/f 
f z._ /e,I{ kc IS.J.'"J <I. C,,Z, :2~ t.S' 4lf.f, 79 
fZ (Of.f 51 Jf'"l..s°, .Jv. SC/ S9,-< ts' I ::io, v t 

. Pi.tLJC{ <c I 1£ i 't :S'-1.f"' !:J~C,_ l't lvo.:;, {i;" 

P2- .lbl·.S' I/ ~.1;:. /b.Cff<. ~ 8£'. 11 17 
?J-("~ 55 tf'{S- 17-0C.. 7,_J-) (4 {,_ '3~ 
f'> • 1r..fil•t• (G,o{) :J.f r;o s-i,. 2" ,; t.~ -:J/l 

f 2.•/C?)•t< I 1, nt.. Jf,, IC/ 
• 

t"b, /u 'ft,((2. 

f :J... ·Jo..., o < .. IL Of "l'],l('7 ,. '1.0"i Of/ ,,, " 
fi- -{ 11 I 55" 

- !& ( ').. S-l. Of"( (tf.fy 11.13 
f2--roo-~. //4 JJ, s g_ '7J (,, f. '{ l.. gq 30 
f Z. •IM•SJ> //,, ~q llO,l'lfl r_::;: '.l l 9(., I Z 
h-!l!t'o~V /{, 31 ~. /g 31.'ift 3fJ'(.:l :;---
~ou..d,S.; I 'Qc:,t"l tl,';?c 1'), ~] t S, 'l'f 
f '2.. ·.i,oct · C I<-, I "'Jnr.., 17 .1; 'fl, 63 g7, C(f 
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~q & ASSom,cs, ,NC 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site Bv:,J;efon Lg.,){,"// 
Personnel: T ! me, f k. . If:,,..,,,,..., 

'I 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event Notes (ft) 
(ft) 

fl..·J-Oo -s<. J/-1t.1~03 ...,,e r I i°£ .,,,, .._, <il r-.MI, C-t:t - ,,. -1-- I:. " i....., .L . 
0 1. •1.J..ot•JS ~-... ti ·~ I- -11 ~,,,. we fl c.· , ,, . ,.,_ ,~ / (.,. .,___ I.- -
S•frV J-- _,; L .... .. _, • /A, 

!- ·-- -- I- . -, , , , 
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p 
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~ST C ASSOC>AHS, 'K 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: we sf [a,r:e Ol,l 'J.. 

QapU-i ts loQ1's~er· 
Well ID Date Time 

Depth to Water 
FIFe ~ ie!,'js E, e1 ,t Notes (ft) 'TOC,..t.M- -r'f) 

"'{rifl/{, 10,c:; 
_.,-· 

'IS 3, 1 I I ;l-1 /-0" :;25, 7!) ~ q. It° 
]o3AS /'J-//·()J !1:;S ;),.S,17 453, l'Y "J?,61-- - o,'/ s/,~n on n~l,e 
1114-.A:L / )-l!•fJ3 • ~)16, JJ,16 1/'l.i t • 

lfS I.JS 

10J.A.S /':!...-!l~'J to'( J. ;)_JI d-, "t 4-SJ, 4cJ- -;;.q, 1./t/ 
3tYf AI / )--t/-t1:J II 16 ;),r,o? 1./S If, O'J.- s ;;.,tJ<;? /i,c/( cJ;_,,,,,,. Jock 

l'1 i.v • r J. la-· IJ•O~ Una.hie -lo /t1ca:iI. .. ,,, II 
C /(Joked +di' t:11'1 /Vt, I ,J-/, J. <;,f I; , , I 

, 

;tJC, '-'~ Weol',- L/ 
df __ 

/Jh., ~.·,.,,/ ct,.,,, ._ d-ir ,' ~ --I:-n:, ~ ct. n { cal, /le"'°"' 
I/. ~ ~I 1/Ves~ -;;t. 

!/a/v,,.., /JI 4· 1.'r / e.f 

iJ h /,A 9 A 
, 

/ 

. 
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f=tq & ASSOUAHS, ,w 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site \,,/cs fy ke Ou I 

Personnel: {iti'tl> {-i,_'1 [ INlf"lj 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event Notes 
1 1

_ 
(ft) 

(ft) ~al-~ ID.I") - , 'IL . 
S · I 3 ·)'?,·()' I 1> I I !'t.01 /t. C v ., r. Cf&" 

T-, I If) { '1 / '7 e,s- //.,_Oil ,<' r,n 

,<::;~ i"2. 
'1 
I lb~IA J/ 66 I'•..,"'{ ;;I_ r-, CT) 

f}- 9 1. 
I 

') I I It)<, R \) Ir: GJ // y <;,<;, 

r-ct 10 .'S / ).A 4 .;- 16,!,-) C:-L-, '1'7 

I - / I I It!. .. 51,B~ '-'<,J? ,~ 11 Ql.t, 16 

c; - I 0 I I /C, '1I <>-1 " <'. s-,.., S-1, '7 ~ 
n-r> /I :i_, 5/. ,;:i._ 4S", ) l'i~ LAV 

S· t, I tJ5'3 -:Zt L1 (> I !;i". I 4 --;;. 6. I t 

l'l -1) I 3 6S'" '-( 2., r<,, J(,08 l:':,G _/,Q 

P- 3 / 11 '11 4 t t'lq 35"", (, D If'> Cf 
' '7 -r-~ I" ') ¼ 3q. ) " ~ 3 7.< 74, q .-, 

s-s I 3 r::;t,,., ~ '7 Clfl J 3 <t:. 4r;, ~g 

[)-gt; i J,"2, ~, 'Ii fl,L c-· :'.l';;. ?q g{ .;,.o 
t;;...-, 9, q 

'! 

'19;, t.J/1 • l~".lL ':l .., /,{"" ~2. ~--~ l 

/-I.Ji. ~ 
. . 

~I .Cf? t/a, '1o /7.U() IS-, ') <J 

'tl.-ln 71>/fJ.S ioq Ol!.JLf 5 11,,.:lu' I 3 ,0 <., lri'i$,tlP 
MW~to;J ~/;)'i5/o4 1r~s JC!,7CJ I,: , ,rt .J /,i, 3 9' , 
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v 

'\ / 

RRST & ASSOCIATES, INC. 
. "-

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site /J rid~) f P ,a,;{(_; ti 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event Notes 
(ft) 

(ft) 

.D(...-111.f ,,LJ S-IA-o'l 0 "\ '7 '.:) I , '7L d-3. c, I ::,,:;; • .)o . -
f "7•/ft;., f·/D-u4 q, 1.0 /9. 9n l'-.3 s- f<O. -;;,, 
p:, -//3-.'.,$ '>·;o•o'I ~ ? :1) IA 3t,30 3 1./-,oo ft.fl, '\O 

Pctr.s-n. ~-10 -o~ c; 'fr, .l .l., O't g 5'. ifvJH, 7 ,9.;;lo 

pl. ·f()-'1 t;-10-1,~ q 'f 'J.... ~2.. 20 i3.7, I I 11 n -~ 

f?... ·lr2.-f f~o-0'1 C/'18 ~"'- '71( l/]8 ); 5,· • -:i '11 

f i.-r rt·"' er s-S' S:,'18 G.}b 
"·,. 

')-lll·O'I JG"t. '7 'I:, 

f z. -/11-·<J 'l t ·10-o'i !oor ~i.s« 13.3, j()/ /0 
t f 0 .. b 

f 2- ·Jlo·SS , -10-04 I Oo '7 :<:.1,qs· 3 I ' '7 • I? ;,'),,-.,1} 

f7..-/61-~ ) ·/0-()lf !OIJ '-le:.'!< 'J-.)..b3 I)(). ii r,, 

ft ·fo$·S 'Ji?. ) r,' 
l '\ .. 

I t.trt, 11 o S--w-o~ /c l.X .,_,,.__ () '{ 
--'----c--, 

f i-101c,-.s f ·10-0~ (() '!, 't 3 I, St? J.C(. '1'1 I;,_"., -::I 

~ 
fi°'": lo_'\ t ·10·6~ IO·l'fJ Jo.~? ~'>!.7&' 4 (). I l.. 

< ;::·:.0,-01 
lo]<:( )"(.ffn ::»\,;}-> 6v. v1 . . . 

', ·I0-0'1 

.,-_ '71 S"-w • b~ IO '-' '7 /0, I '7 (~.8'1 s-o. v< 
f 2.- ~nt,-<.< S"'-10 • b\l I At;)> 31. ')I) ~ I '-t 'I "f 'l. • g-') 

f? ·lo5•1i l<i i>-w-o~ ID ,u 3o.9;- 3 'J..oS- ,o. It> 

f i ·/o7- r r-10-0~ /1 /{) .Jl...l,'7'7 3t3o !nJ.<ro 
f 2, -10,-< f-io•(J\4 /llG l.('7,2 '7 -;;i.</.ro /Al.IC, 

p } _,,.✓-.-<.', ' S'·(o-O\f /1),,,.. -i8 . . ~r :,. '5". (o I 't/- ,..,,,, 

f2. ·/()6-v S-·10-6ij tl .J ' (.., J7 ,.,3 374 '> <'. 

.. ~ t-10-0't r L - 2otr ~ i1l1 2./ ,In 17.3!, r--;9_q, 

J 
f_2, '.l()tr.tf j.(c) t·tq·O~ t 1 tS I'S. '1 ~ I/. 7 i::, f?(. l.f'J°' 
Ill IV' I )_M ttl ~"-10·0\f I 3;] I '-1'7 IJ~ 4 s-.q 0 I '7 I. 5·<r 
ft.·l11.-ssl f•fo·o~ 'ft.so !1 ·: 1,a."y 

/"{q, '76 t34t f •"- • f. 
:t, ,··r '/ . 
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:)=ts, & ASSOC0ATCS, ONC. 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site er/J!Jt+•Ul l-PsJ-(,11 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event 
(ft) 

(ft) 

P2 -10:; -" S-, /fJ "O<, 13 ., t:.. 3,: -~O 3t78 I IL,,, ' .., I') 

fLtDu<i S'-,o-o~ I ,~ ,.,,~ !:. >-: q "2.. ~ 4. S"'I I '-._O ~ o 

() 2. -!Q'f-< ~·10-t'f /<-rot, 'Jl..(Lt ~~-{o /4) 2.. ~ 

f2.-104 -k , S--10-01.! ,,.,, /() </.J< =' ~l~l Cl'J, r:, . I./ t. C,. 0" 

P ~ ~n'l.' ,. ~--,o-o~ l'-f i < ·, 'I, Q'("' 3fo. °IS- I ( ! , ~r) 
Pc. :ie,J cc i,-cw.nu /y 1 /7 ({,,q":, 1'1. qf ~S,o,,-~ 

fl /(J JS.' 3 ?.ob Jt,, L 
( 

)'(0-0~ J <., l( g S-t-i, '1 ':> ] 'i 

f 2- ·'J.o, f.l- ~ ,-t0·U'I , ,, C:-4 41, Ct 3 '3 /. 7o ~s- 9g 
f,-/011>-< ,.,-.10-0~ It/fl!, l-to.Z~ 33. '/7 'll.011 . . 

iP'>•fn'-. < .r-,o-oij /~I'll Ltt. )o 38. 1'1 '?J,l;/l 

fz. 10/•S' 'i'·tv·O~ /Fc>S f,Cj,11'l 51.<i/4 ISS"lr< 
f2 f/)1'1•.I. ~--1,1-,~ IC .Lt I r1,3r 38'.73 ~ 9, 30 
f2-,,_,,,_, In •·111-0~ (/;~?.., )1 ')_ '7 lfv. t,"f 9 Ir, I 3'? 

' P?- ,_,,_, < S'•IO·II~ ;JS2< ~r,, I') ).8'. {[ 'J8S //? 
lfJ ID?. ~-w·P~ !5 SL <.IL "7 3 3. 'fl. i.tC). /,,Ii -

Notes 

.5- <Jr;.. 'i'-lo,Oij ~· 

-. ,,. . . ,.;/A Oo- · - ,.I 

p 2 ').(Yl ;J..f(. '{'1 IO "2. 
-

{ "- ,-1u·o• It. ) ll 2.J .. 'tt 41 - . 

·. 

\ 

I 
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I ft5' & ASSornm, 'NC 

Global Presence , 
Personal Attention l 

GROUNDWATER ELEVATION MEASUREMENTS 

Site IAJC * lt, ~ J(/ • I :\,\4 Oll• 2, { l3,,J,e,1.,.,, t\ 0 ) 

Personnel: ~ff D. $4,.. lc. / 1'11"'1.M IA/,hcr11S,I\ • 
i 

Depth to Water 
Depth to Water 

Well ID Date Time Previous Event Notes 
(ft) 

(ft) 

:E-~6 S"-(o•Olf oq51 21.0I/ 2.1.'ll To:: ~o.sn 
.S-i "{ 5-lo-o'f 1noti 21. q~ 2'i!.rz. TO:: 32.'fO 

D-SS' S·lo•O'f 1000 17. 71./ Z.Q. 3 7 re,, gr. ,c:i 

D-3 S·IO·D'I fO') ll 411.1'1 1/0.'di fo: IO't. 3 I . . 
1-Lf S"·lo-011 Io 2. "I 3S.2~ )6 .'f"\ rD~ 7~.'tb 

5-S' 5 • IO-Oc.f 10'\ 1- 37.'f'l.. <IS. ,s TO:: 45.Jb 

l-11 ; -/o ·o't '155' qo."' SI. 6&.I ,.I)::: ,I{. 3 J 

.s-10 ~-IO·D&f lo s-o. 50.11 ;1.1v, io:: 5C..1l. 

D-11 S"·IO•OI.{ II n 1 so. 'I& 5'1 iJL. i'~ 11/1. '1"7 

5-t> I 5·tn • O'I I/II 1t, 20.lfLI 21. 38 TP= 2<..21 
Pz.Jo1As 5·10·14 · ,20s 21 .5':, 

.. 21.z., 
To: l'f."'-,. -. 

f'l.l02 ftf 5 • (0-IJI.I, ll.11 21. }C, 1~.0(.. TD~ Ull ,,_ 

Pl J01A~ t;, ID-"" 12.1°1 l3-'11- 2.5.141 ro: 2~. 1.n 

Pl lo'IA-1 ,·ro-o'I Ill(,, 2.'f. 3} 2,.0, T!):: 51. I I 

f2. Jr/AS S'-1O-0L/ ('l..30 l.L/.Olo 2!;.71 TD~ 24'.11. 

~>s, ,r~ /()-0 '1 : 2..'5 0 2.o ,s- is.so . e>:: 'l.S.SI 

t ~ , -lo -0'4 ll51 2.0.52- ?1.2'2. .,..0:: I /If, If< 
:Z.-4 5'·(0-0'f 11..$7 2-r "~ t2. l 'l 'fD: 'i1.o I 

1- 2. S·I0·0Lf 1J20 ::..,s 17. "I I To~ S'2.."lei! 

S-1 $•1D·0'f n2Y t,.ol 17.lf'o n,, 'lS.'l f> 

0-lo s~io-04 l'}l.{l. I?,.~ I 1,. l.'f TO~ 109. 2.3 
.,,, 1J 101 S'·IO•O'f 13'i 1 ,~.92. ,,. 7°1 ro = 2.1o.~t; 

0-13 {·lo-0 I/ l'f II ,I.SI./ "fl.SO TP::: 13b.O"f 
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➔is, S ASSOC,AHS, ,NC.® 

GROUNDWATER ELEVATION MEASUREMENTS 
) •\ I l F 

Site: !Jr' :. ~11'.l\f\ ,, t, 

I 

Weill□ Date Time 

/pJ.5 
/01{) 

Page 

Depth to Water 
(ft) 

11, $5 

r /, 00 

Depth to Water 
Previous Event 

(ft) 

Jo,17 
]J,10 

of 

Global Presence 
Personal Attention 

Notes 
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Well ID Date Time 

Page 

Depth to Water 
(ft) 

Depth to Water 
Previous Event 

(ft) 

of 

Global Presence 
Personal Attention 

Notes 
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\ / 

#.RST & ASSOCIATES, INC. @ 
/ ' 

GROUNDV"YATER ELEVATiON iviEASUREiviENTS 

Site: Bridgeton Landfill 

Personnel: Ann Miller and Brandon Killion 

Depth to Depth to Water 
Top of Pump Top of Pump 

Weil ID Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

D-3 "'-11.-ff IIOL/ 2..1.50 40.08 101-00 109.42 

D-85 " r+3<p 71, -zc. 27.44 1/.<5?) 81.03 

1-4 5- 13-u5 ;/ox' .17.tf:J. 38.08 1'J. ,;-5 80.02 

1-68 I( J-1.L!C:: Jn51, 20.70 l{O:~ 40.75 . 
1-73 ,. 

17t:;:z. q,c;o 13.55 7().1-fO 55.00 

LR-103 " il,IL 31.'-15 31.74 L/o.-:/o 40.68 

LR-104 ,, 171..</ J'l.1'l... 30.02 tfo,40 40.14 

MW-F1S JJ},, Ai A Alp, NA A//,,. NA 

MW-F1D j\Jfi( Al flr Ai fir NA Af {),- NA 

MW-1204 ,, 
ll./1./1 45fir, 44.18 I -U,r n 171.50 

. 

PZ-100-KS .. 
~ .-2.c, 2.1\.~i) 28.97 YilOO >300 

PZ-100-SD ,. ,, .,,_ 5'f0D 48.50 91 •. 7._ 96.87 

PZ-100-88 \ I !&;ti Gt,. '.l,,:'.j 46.22 il''l :;i) 89.13 

PZ-101-SS e' 11.11, 1<,,ftO 65.07 Ji;-5,1.~ 157.70 

PZ-102-SS " If ..ll:J, t./'(_ 'if 46.00 qr. 4 7, 91.45 

PZ-102R-SS • 1(.,10 uc). Clo 36.38 Cf/.14 91.18 

PZ-103-SS fr u:: 1,.q ,q.f_"K 47.11 i'-lfA;40 146.48 

PZ-104-KS ' 1'513 ?:1.<JO 21.44 i.l/5, ;;i,,,... >300 

PZ-104-SD ,. ft; !"I 11.1,ln 33.37 11,-,_ t.f'l 120.14 

PZ-104-SS .. 1<;7_ I ~",, IC' 33.12 J'-IZ. (l() 145.80 

PZ-105-SS ,. ILJ<;q U,fiO 34.00 r~-:f'S 145.00 

PZ-106-KS " /U 1::l -:I 00 6.75 311,W >300 

PZ-106-SD " IUZ'l. 2.'7, '{"/,. 24.41 1q5.<10 196.10 

PZ-106-SS " 1'-{1 "'l 141.$'5 23.42 dn/./O 161.31 

PZ-107-SS 
,. 

ll../00 2.Lf.11 34.81 103-t{"§ 104.10 

PZ-108-SS ,. !b'iO :,<,;.£{/ 
I, --

31.25 I'{ {./1 148.13 

PZ-109-SS ,, fl<O 
,~, ,, -

40.45 /30,C}O 131.08 
' 
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GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton landfill 

Personnel: Ann Miller and Brandon Killion 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event 

(Ii) 
Previous Event 

(ft) (ft) (It) 

PZ-110-SS ~, z. 2,_ OS' J/",1 .~I. 1-1 31.28 /{)1, -~D 107.35 

PZ-111-KS " 17 oc:: 1/.00 11.05 2,,q,'\ M", >300 

PZ-111-SD 
,, 

1212> 2/..,. ?JD 36.63 191.22 1%.W 
PZ-112-AS 

,, 
I 1-ze:; 2- '- 'r!7',, 33.25 ;1.00 29.74 _ 

PZ-113-AD " JOt;/ 2J-:} I 31.96 l!D .o? 110.12 

PZ-113-AS « 
: JQ~t:; olftff 31.90 612.C 39.22 

PZ-113-SS 
,, 

{(Jiff,, 3/,q/ 32.19 (fJ0.~6 160.48 

PZ-114-AS I• 1-.,1.1r 1 I 7-0 21.42 2.(,,30 26.33 

PZ-115-SS ,, 
J--:;<;O 27.'IO 19.17 ((I) qq 80.87 

PZ-116-SS " /Lfl/--:f l-// 10 39.33 1!./"'1, <It) 150.30 

PZ-200-SS ,, 1c,sg L/1. l.{Z 42.80 °11-50 99.60 (GMP-7) . 
PZ-201A-SS ,1 15'51 ~ 37.98 '{l,.05 86.33 

PZ-202-SS ' /'532 11,li< 16.78 11:S, 70 85.22 

PZ-203-SS 
,. 

1r::01. .2.c_,;:n 35.55 111,40 111.44 

PZ-204-SS 
,, 

!+.J5 I fJ.f,,O 17.30 t1-.as 88.01 

PZ-204A-SS ,, 
I :fO 1 'f. (( 7.80 ){-;,qo 83.70 

PZ-205-AS " J4d1 3(. 0( 30.82 v).i, 51.50 

PZ-205-SS " IUoj '21 .• 1iJ 31.00 97/'Uo 92.78 

PZ-206-SS ,. 
n'1 ~ 2-i. 1> I 30.62 I 7~. 92 126.83 

PZ-207-AS " li\:2,{) o?::.. I 1... 33.63 b'I. lL 40.08 

PZ-208-SS ff /UL/ 'i zl.,. f{D 25.82 100, 30 103.33 

PZ-305-/\t, ,. ~ ,n:;l',.,'J 
,_, ,; 29.61 (11t..f.t;q. 65.02 

PZ-1201-SS IJ J,,, Ai A. A) ffe, NA NA NA 

S-5 5-~3-o5 If/I) 1 r~. /., 'iJ NA !./1/.vtf NA 

S-84 " 1111\ 11.o< 27.18 3Z&io 32.92 
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7/29~ 
'i!/;1/os {Y\_ d< of;. 

' 

Sump Sump Length 
Destination Deoth Pioe Depth of pumo 

LCS #1A 275.5 feet 

LCS # 1B 274.5 feet 264 feet 8 feet 

LCS # 2B 305 feet 

LCS#3B 295 feet 280 feet 6 feet 

LCS#4A 312feet 285 feet 5 feet 

LCS# 128K 30.13 feet 20 feet 7 feet 

BSM 083105.xlsSheet1 

BRIDG(=TON SUMP 
MEASUREMENTS 

Pump Depth Depth to 
Measurement Liauid Deoth of Liquid 

268 feet is 
where bubbler 

line is set 241.4 feet 33.1 feet 

286 feet 

306 feet 286.7 feet 25.3 feet 

27 feet 20.33 r:) Q/66 fe 

~t 

Comments 
Being aborted, well is too bent to get a 

pump down any more 
New variable pump regulator on pump in 

enclosed electrical can with a depth 
transducer unit at bowl inlet to digitally 

read water depth in well. 
Being aborted, well has too much gas to 

bring water out of well. 
Could not measure due to an internal air 
leak. Well is being aborted due to too 

high of temperature. 
New variable pump regulator on pump in 

enclosed electrical can with a depth 
transducer unit at bowl inlet to digitally 

read water depth in well. 

Questions? Call Randy at 314 739 1919 
ext '1,28112. 

Depth of Liquid= (PSI x 2.31) + (Sump 
depth • pump depth) 
Depth to Liquid = Sump depth • depth of 
Liquid 

A RAM Document 
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Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Brandon Killion & Dave Vasbinder 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well 10 Date Time Water Previous Event Previous Event Notes 

(ft) (ft) 
(ft) 

(ft) 

D-3 111 ll.'i! I II "i oft/ I 11.,a 39.50 /IJ'i(. f5 109.00 'DC-
D-85 ' ' 156<?(' :Jrs.1 t 27.26 ~-0. ~/ 81.00 DC 
1-4 (lq~{'\ 1.'1 .C5 37.42 17~. 5~ 79.55 

1-68 1510 JJ,/) 20.52 /0.,7</ 40.79 

1-73 /10 I 1<./. 71,. 9.50 50.(/0 50.40 

LR-103 JJl/5 '/6, 7f 31.45 '5Ll. ~3 40.70 fLJ.. , r;_ , ;:..,1-
LR-104 tot/I '3/.ol3 29.92 1/0. /:J 40.40 7JC u 

MW-F1 S NA NA NA NA NA ' DOES NOT EXIST 

MW-F1D NA NA NA NA NA DOES NOT EXIST 

MW-1204 J3D3 ~7.57 45.90 17/. 5 7 171.60 1-ioP 
PZ-100-KS Jl/5 £/ :J 'J. Sf? 30.80 19/.0() 391.00 

PZ-100-SD /'//i;J, 3:'. 7(,, 58.00 9&.oo 96.25 tJc, -,Jp 
PZ-100-SS )'/')() 5'i?, 01 56.39 frt.ao 89.30 T)C, ,73p 
PZ-101-SS l'-/lJ:), t:; I 1 t./ 76.60 55rr 155.68 l)C, 
PZ-102-SS 1130 )(p.~1 48.45 1 /. l/, "5 91.43 

PZ·102R-SS 1t/?1Q '</./."Ir 40.90 9,./0 91.91 !)G 
PZ-103-SS !'!JI 50.i?O 54.95 1</h. 30 146.40 l)('' 
PZ-104-KS .l,~/i7 ilf.i1,10 • :_j 22.00 1/15.JJ 415.30 ' 

PZ-104-SD 11/()f '.j!J, lf O 36.10 1: (), JI 120.42 P0 --roP 
PZ-104-SS ! l!Ol - ?if,q') 35.15 1~ 1. ?r 142.00 -rop 
PZ-105-SS /;;,t./€; "i,3. '5 {) 36.90 Jl/1/.R'O 144.75 PC --r;.p 
PZ-106-KS !i5R f,,. f D 7.00 .r7f.f~ 378.80 

PZ-106-SD f J5/,, !!t.~9 32.48 195,f?'l 195.90 i1oP 
PZ-106-SS 

_,,.,, 
1,10.SV 30.85 Jin/. :J5 161.10 '!Of l)C., 

PZ-107-SS P!/l,/ /.11 q, 34.81 1oJ.1.5 103.99 
/ 

PZ-108-SS I J6J8' J~-10 56.41 J/,/'{.O() 148.17 Pc 
PZ-109-SS I, l0&¥0 ,l;J, 1'l 65.20 13{), 75 130.90 lJ(, '/OP 

I 
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~;,' ASSOC,, ns, 'NC® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Brandon Killion & Dave Vasbinder 

Depth to Depth to Water 
Tota! Depth 

Total Depth 
Wen ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-110-SS II l.3t/o '.5 JO ti./ '50.<J<:I 31.71 f07.J.O 107.30 
' ' PZ-111-KS 111()1./ )0-15 11.00 'J79.9K 380.00 

PZ-111-SD 16D t:.;. 1.l/7 36.30 /9l, .7/ 196.70 

PZ-112-AS 0957 '.2(.1. t,, I 33.00 51?. 'ff 39.00 

PZ-113-AD £1'7 3 .;i ~3.'/l< 31.71 J!O.::J::I 110.02 

PZ-113-AS oq.35 lS. 2 'i 31.69 3't. f?i 39.20 

pz:113-SS ~)., /,\, t,'4;1.. ' 31.91 /{pf\_ <I" 160.35 

PZ-114-AS 1511 1:l.,O 21.30 &t.P.00 26.30 

PZ-115-SS /5 IS 11.ote 22.90 l<O. 7t/ 80.99 

PZ-116-SS 1:159 '1i 7. '7 'i 41.20 fl/7, f() 149.80 

PZ-200-SS j(nf{j; t) Lf !. lR 47.42 °I 9, (f7 99.50 

PZ-201A-SS ;2,?,J ,ar,,_ ??5 43.32 'i<Cr,.O~ 86.05 

PZ-202-SS 1'115 !5.?f: 17.85 ;i5.o7 85.20 

PZ-203-SS !33't ~'i".1./~ 38.50 11 3;; I,;., . 111.40 

PZ-204-SS ll/f;, /5.9! 18.60 Rto3 87.95 

PZ-204A-SS J'J, I '2. 't. :J7 7.86 g3_::u~ 83.40 

PZ-205-AS I I 10 ?>f. 8'8l 31.01 60. JI 50.15 

PZ-205-SS J/67 1/J./O 36.90 f;1.r5 92.96 

PZ-206-SS /035 d'!.&<> 38.31 tel'-. 7<l 126.82 

PZ-207-AS M;J~ 'if./. 7 • 33.12 1'f. '7J 39.76 

PZ-208-SS 1.11 tJ5 (~~- ~ 'J 
0\ 26.80 !4'? 2!? 100.30 

PZ-305-AI JO</(/ 3l/.fol 29.43 t,(/, 7-: 64.97 

PZ-1201-SS NA NA NA NA NA 

S-5 ~'11./I 1117, '75 36.68 1/1.{. Cy/) 44.84 

S-84 ~ 15~,i~ f,' ' ) ~'x J. (j •I,? / 
27.05 1I),' ~-' 32.90 
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~s; , rnomm, "c® 
GROUNDWATER E~EVATION MEASUREMENTS 

Site: I Bridgeton Landfill 
i 

Personnel: Shane Taimborski & Jonathan Wilkinson 
! 

Well ID Date Time 
Depth to 
Water 

(ft) 

Depth to Water Total De th 
Previous Event (ft) p 

Total Depth 
Previous Event 

1-73 ~ /SSY /J'.1J.. 
LR-103 /''JJ) 1/'9, 01 
LR-104 ~lb6 If'// 3:J,"fS 

MW-F1 S SlJ~m{ NA NA 

PZ-100-SD 5?,fi.,,if!i5 /"JOO s'(, 6S 
PZ-100-SS >:6~h6 130;;!. S-J,8'1:/J 

, ' 
PZ-101-SS -'51;;,,..""};6 l::J.:::r;;t ?,;!,J.f 
PZ-102-SS :r/4il/J£ "J./ J ,;-3,yi 

".f /. ZJ.'IY.,,1'1' PZ-102R-SS ~-./i.i?-./;;Jt /J./1/ ;-...:,, o !J 

PZ-104-SD .i/4.,:/46 It'),?-~ tt;,(J 
PZ-104-SS ~,.6t /l'J"l l9.6t5 
PZ-105-SS f~~6 N"/!f "/"?,71l/ 
PZ-106-KS s/4-;i_/4t. Cf/'13 9,ll/ 
PZ-106-SD 1¥-i~~, ti?'5"l. fl]. 6 J 
PZ-106-SS ¼.;zfa6 o'rs7 <JI. Y7 
PZ-107-SS ':/2"'¾ It'd(' '3<½ 7/J 

,/'_ , 

PZ-109-SS S'f.:i:;t;,?~ /$J,,'f 71,f/t:f 

(ft) 

41.12 

28.91 

39.05 

22.15 

14.76 

46.78 

31.23 

NA 
NA 

37.59 

27.58 

37.76 

38.03 

51.94 

36.29 

34.58 

30.80 

20.92 

32.80 

34.45 

33.50 

6.10 

21.29 

20.54 

35.99 

22.10 

22.78 

SD,Yf 

sy,J J 

'/Odl 
NA 
NA 

'Jf,, /J 
J?"J,,S 
i5t.1'j 

Jl//1, 70 

1-.(),}fJ 

/Jt,/'J, 
}1/'1!, 7/J 
"l'7?, Ss" 

/'t J', 0 ! 
!IJ, 69 
/tJ:l. ,IJ 

J"Jl/fS' 

(ft) 

108.95 

80.91 

79.58 

40.74 

50.40 

54.33 

40.12 

NA 
NA 

171.57 

391.00 

96.00 

89.20 

155.48 

91.45 

91.10 

146.30 

415.32 

120.11 

139.98 

144.80 

378.83 

195.89 

161.25 

103.95 

148.00 

130.75 

Global Presence 
Personal Attention 

Notes 

. 

IZ .. ?fe,d,~ 
lbnJ ii< ,~~d,~d 
a,,1./p c..~ul((!J 
No longer present 

No longer present 
,1 /'/ t ,,_.,,j 

Top of pump tliJ1</r/l€ ~"~( \"'-1 

Top of pump [J,11,i,1!.,c hei: <'-Kf . 
Top of pump f)°'1!,J&k cJ 11:Jed 
&aJfe cf,._,,]r.,,..( 

t'o«Jk checked :::. ~~:a,--kv Leve f di/lie,} Page _1_ of __L 
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~s,, Assomm, '"·® 
GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Shane Tamborski & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-110-SS Sh.a/i,6 tsr1 3t.:J.?,, 30.94 101.,s 107.20 
PZ-111-KS s; t:iA 7'3, '" f S()(J /3,'J.O 10.35 '3]1:f, 'fO 379.98 

PZ-111-SD 5f.;i,iv11' /$0, YfJ.FtJ 37.47 1r1e.~ 196.71 

PZ-112-AS £"/2. l.,, ll/1/1. 3t.~; 34.61 '1S'.'!Y 38.98 
PZ-113-AD -9, Q/41 IYdtJ "J'.$;(9' 33.48 IIP,00 110.22 

PZ-113-AS S'/u,.~ /3~~ 'JS,55 33.29 31, l'f 39.18 
PZ-113-SS h~.; /4, 

I /1//J-;J;.., 35:.IV 34.53 to!J/31/ 160.45 
PZ-114-AS 5/4,11/4' /3l6 ,'.15·, 'l 'i 22.70 ~f; "19 Ci' .,o~ 26.00 
PZ-115-SS S/'J,.~1~6 f-:l.".,, 

I JJ 33;;;1.o 17.06 !?0/17 80.74 
PZ-116-SS $"~/tJ[ /()3;).. S'r, ao 37.79 jStJ,/1) 149.80 
PZ-200-SS ip~/46 ti'IY 1/RiS:S 41.38 9985 99.47 

PZ-201A-SS s;,.~;o, /J 3S (f5'. 3':A 26.85 !f'{,tJ f 86.05 
PZ-202-SS s/~Jo //£/5 ;ro1 • 'IJ,f' 15.78 J>f. O"'/ 85.07 
PZ-203-SS i3/ola-36 Joi../;;. :,j, 7/J 35.46 I Ji, 3J- 111.32 · 

PZ-204-SS sk/4.(' /dl'i? 1:.?,S/ 15.91 J!?, 9/ 88.03 
PZ-204A-SS ~/0{, /(J/5 ,,,, 'f J (J4 9.27 F..?.33 83.26 
PZ-205-AS P'J'~6 lltJ:J. ",JS.(J(J 31.82 Sd,I/J 50.11 
PZ-205-SS J'~/4, /(00 '//,'// 31.40 9'2,5>7 92.85 

PZ-206-SS Sj'J3y/4' l:5'37 ({::J, , l.f ~ 29.60 l'J.1!/0 126.70 

E'Z-207-AS S1~;0'l .135() 37,(Jq 34.76 39,7:J.. 39.72 
PZ-208-SS ~/2.:iJ£ /3/( ;;l.?, 1 5 25.42 lrJO, JJ' 100.28 

PZ-305-AI :.;1~11, J!~f;N 33,'16 34.61 ('I, 9V 64.93 
PZ-1201-SS rMtu: 113.S 

, ·" 
./VA NA AJA NA 

S-5 sr; l, ~ /tit ,.,/ ,!;-◊~;' !,,,.,, /i.J'17 r i 0"'' lj ! , SO 37.75 !ji!;J.~'J.. 44.90 
S-84 s/ J,;}./4 .r /]f/J 7"1: OR 28.64 ?;}',I'S' 32.87 

/ 

,t}p4 j}e Checked= "/Vtll-fer Le11'l i a.,.Y p 2 f 2 ,,.,- , ! fb,J.I ~ IJ age o 

Global Presence 
Personal Attention 

Notes 

Top of Pump obl\Mt ~ 
LhJk c~«ked 
Top of Pump 

al4b/4 ct.~J 
a,,,,h !, ch«JreJ 
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ll,,,,bfe c.Jee:W(:/ 
Top of Pump ll,J/st cli<ic 
Top of Pump [~11,!,/e dee 
Top of PumpA.Jk chi!!<: 

Ill 'fl7 -~ t.,l.J'l ,ll,(f ~• • , J)o,,, 
Top of Pumpf0,.~)ii cheel 
Top of Pump_,414 J/4 che, 

/I Jb • B I 
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~s.-, ASSOmm, '"• 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Rachael Collins & Brandon Killion 

Depth to Depth to Water 
Tota! Depth Total Depth 

Well!D Date Time Water Previous Event Previous Event 

(ft) (tt) 
(ft) 

(ft) 

D-3 11/1, a, Of:<1 l/3, 1'( 43.50 (K!l/1 108.97 

D-85 I iJ.1t::L .. ~\/,;O 31.31 'i\) ,, 1. 80.93 

1-4 ~~( u .,o 41.42 1'1,''h 79.54 

1-68 01.fi ,;)i).V 24.68 LW,tyi} 40.78 

1-73 \. nq1.r1 ;i_1,e;i; 18.92 ,/ 1l ·•" 50.44 
-~' -, J 

LR-103 I 0 £!{; J 4'-l.S""'J 49.08 15<--1, 'JD 54.31 
l I ·. 33.95 LR-104 ! tfV-\0 :.L\,:}C <1lld D 40.11 

MW-F1S l NA NA NA . ,:,t NA NA 
MW-F1D : NA NA NA NA NA 
MW-1204 I 11,,\ 1 ucu.ir 68.44 \ l1J...ltl 172.21 

PZ-100-KS i-10·-, ,,,... I ·+i'.J ·1 ir . \ 32.58 <1~1.c6 391.30 

PZ-100-SD /.}.i)t; '-V1 .~l:: 56.65 '1~,10 96.11 

Pz~rno~ss l f·U )_i LJl'<t:, h0 QO. '6"1. •~t. 89.25 vc.....vv 

PZ-101-88 ! ?!')- 1,,r; !f; 82.15 \!jf ~'t 156.79 

i~o? •i'.'.ri lJ 
.. 

€\\, '1,\ PZ-102-SS I 53.42 91.39 

PZ-102R-SS \1;\sC\ i-(i ,.·,. 43.66 11\I t 1\ 91.09 
" 

\_ ,,, 
\\ ~ 

PZ-103-SS l r;_s-, i[5,itj,. '. 56.80 UJ/.-li,J 147.70 

PZ-104-KS {II)...." }L,,lii 25.83 \.,zit,\, 10 414.90 

PZ-104-SD \ l i_; l, '1} ·t1, 64.63 \ ')J;i, ., \ t ~i i,A 120 .. 10 

PZ-104-SS i I ttl Cfi(,1] 69.66 ! ti(:} 111 140.12 
~ \,,, 

PZ-105-SS I [V\1•\ 
' 

1~,to 49.74 1111
\ 50 144.70 

PZ-106-KS 
: 

1037 I ',1)/l,'I 9.81 2- rrt a5 378.55 

PZ-106-SD I i 11 :'.6 3\.•-H 43.61 r t"/''i?,11.11 ' 198.01 

PZ-106-SS \():,b "31.\.ci:o 41.47 /{,,I, 2v; 162.69 

PZ-107-SS I 
iOD':i ·:'.'l4iA! 38.70 \Dll\? 103.90 

PZ-108-SS I '/ o« l\ 64.08 1'{1 ::;1-i 149.80 

Pi<'.-109-SS Jf 1.ti!iJr1 0 11) 41) ,00 71.49 \1)~:l\lJ 131.98 
I ' 

Page 1 of 2 

Global Presence 
Personal Attention 

Notes 

,\ 

,~l'\11 ~. ia . :ti I ' -\;f 1 f -,1(._ ,ul ~ 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP .. . 
1! l)v..,~)li 1,iU;);Ji 1(! \! 

1 #_, !. L ,&~J..:eJ-.'7iJ& 
. t. '· ' . 

TOP OF PUMP i 

TOP OF PUMP 

Ul'wf \ 

b~Jaf• 

~4/i.t, 

TOP OF PUMP 6~\0Q~J,i/.J Al,\~'$)) 

TOP OF PUMP 

TOP OF PUMP ,{0,,/J~- cJw, lfftjyJr•i-& 
. 

TOP OF PUMP \)l ~ \_t ·o,~ 
dk""~~ 

Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~", ";ourns, ,Ne® 

Global Presence 
Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Rachael Collins & Brandon Killion 

Well ID 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-5S 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-305-AI 

PZ-1201-SS 

S-5 

S-84 

Date Time 

01557 
i:ir:/6 

Otf:i i 
-€1, ~~ Of,-IJJ 

I I 

Depth to 
Water 

(ft) 

f;J, fi 
~,;:ro 

· Ar 
31 /c·, . ,L .I 

'134, 
l-l~, rJ 

NA 

Page 

Depth to Water 
Previous Event 

(ft) 

36.22 

13.20 

40.80 

36.98 

35_69 

35_55 

35.84 

25.48 

33.20 

59.00 

48.55 

45.32 

22.98 

53.70 

33.51 

15.41 

35.00 

41 .41 

42.42 

37.09 

28.35 

33.46 

NA 

41.50 

31.08 

2 

Total Depth 
(ft) 

l ifii ,S" 
~'S'A1 

!;,(':\) 

~() (1if'I 

(,\({,ift 
~~.ou 

"il: '\ . ( ' i) 

i 11, 111 

l', .~,1D 
51-1.l. 

.. J 

NA 

of 

Total Depth 
Previous Event 

(ft) 

107.05 

379.40 

198.60 

38.98 

110.00 

39.19 

160_34 

26.29 

80.97 

150_10 

99.45 

86.01 

Notes 

\-o-1) dh ~t -· -" Jti,.1;\i -, .• 1J<v\ 
' 

86.04 r\,o, Jilt t"U-& . I \.iM \hl{)\t'"-, __ 
111 _32 

87.91 

83.33 

50.10 

92.87 

127.90 dt,,1,1, Jw._k,J IJ1,ftJ2~1*-
39.72 

100.28 

64.94 

NA UNABLE TO OPEN ti/ 

44.92 

32_88 

2 

Herst &. Associates, Inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 

msweetenham
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listed as 11/30/06 in db



~s, & 'SSOc,AHS, '"' ® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) (ft) 

"'3111 
• r/d'lo D-3 1i7 51,1) 43.94 !Zn~ 108.99 

D-85 f"'16:;ll1 ;Jg.(A 31.80 C:W,t7 80.92 

1-4 1' 'it!1 3 7, 72.. 41.90 79; ,1 D 79.55 

1t68 01135 ,Xi,;,'\ 25.20 LI0,51\ 40.60 

1-73 i,C\S,_~ .'.)3,q~ 21.55 6l>.4S 50.43 

LR-103 \,. .. n Ljl;,'t, 49.53 54 ,,?5 54.30 

LR-104 lb I ,, ~-'c></ 34.20 lo4,tf5 40.10 

MW-F1S NA NA NA NA NA 

MW-F1D NA r-.[A_,, NA NA NA 

MW-1204 11l4': ~o. ·~ . 
49.40 [11,'3/o 172.20 

PZ-100-KS j-t,$0 g~."15 32.99 3'-'7, C.:'.S 391.05 

PZ-100-SD 1056 ss; 1,-0 45.23 ll\~,10 96.10 

PZ-100-SS /D'jq 51~ 43.80 ff,;J.r, 89.33 

PZ-101-SS \vtl'1 ~1,1'1! 65.35 .~ 155.58 

PZ-102-SS l~5 .':CJ,3o 43.70 ql, "51 91.41 

PZ-102R-SS lo l/1 £.ii,41 47.00 '11, ID 91.09 

PZ-103-SS 1/P-) s.e; 43.54 1£1l.!.37 146.40 

PZ-104-KS u it-\ ;;5,35 26.68 il:;l ,5(1; 414.70 

PZ-104-SD 11 So ~'6 42.98 !;;2.?'-ll.~ 120.40 

PZ-104-SS 11,;;~ (¥,,IJJ 48.62 i'c/0,07 140.10 

PZ-105-SS {:M5 L!1,'!,/ 46.70 1.1.44, "'ti::} 144.50 

PZ-106-KS 1::):J.7 1, 'f, "l'f 10.89 37q,~ 378.05 

PZ-106-SD I ;:i..:t( 
"' .Cf J' 

31.41 trz-rs 198.00 

PZ-106-SS 1:1- 5 -rt" -!it~ "tt:~. ·- . 
34.90 ~(tt\.6'.A, 161.30 

PZ-107-SS (J.Y:, :~( w--
?-', 38.91 I O'>·f.! { 103.93 

PZ-108-SS I il"\ "f'1 •:lf,,i 37.11 1~.0S' 149.81 

PZ0109-SS ~ (At.lb lt7'37 40.00 f 3,11,'?'r 130.90 

' 
Page 1 of 2 

Global Presence 
Personal Attention 

Notes 

~w~~ 

tla..b!ti ~cJ -f.,.f..Ll. 

\fl ,.IJ ~ UtJl b., 
NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP o{p,,J,fti r 

,:-, • o!-t r • ' T,;.-{,A 
TOP OF PUMP 

TOP OF PUMP 

,.:-<."5 ~ b-~. 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

j - 1,./, dJ.J 
TOP OF PUMP 

TOP OF PUMP 

~ 

w'fli'-

'lt . :...,r 

' 

~-

1:',.. ll.l, p I:\., '6,li -k),/,J/ ~ 
TOP OF PUMP 

Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~" & mornm, "c. ® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft} (ft) 

(ft} (ft) 

PZ-110-SS ~lnhi1 btl~ ~3,~ 34.84 \.>1.?0 107.00 

PZ-111-KS • 
rn::,; 'f'll3,1; 14.64 s1q.4.,,, 379.35 

PZ-111-SD lltl(«( ~'6f'IJ>.. 40.78 11&,(ll 198.50 

PZ-112-AS 1''1.lFJ 1£/-~ 37.40 1i,"11 38.97 

PZ-113-AD " ~~ ' !! 
~ .. , .. 36.24 \\0.t).\ 110.01 

PZ-113-AS 1 
! l)t\0'- ':);l:60 36.15 ;,,.ti 39.18 

' ~~'Y\ ~.81 l(i).3,;\ PZ-113-SS ! 36.32 160.34 

PZ-114-AS \ Dn'I ..::23,;t S 25.95 :J!i:f'f 26.00 

PZ-115-SS 
I 

f\tK-:t.":Jt 37,L!~ 23.82 it o,; 80.90 
~-- V ~~ 

PZ-116-SS 
,, 

tl.. It Q.~ IS1-U1 172.20 ' 57.20 

PZ-200-SS 1 llO 5'f,3D 43.42 q~.&¥1 99.44 

PZ-201A-SS lH1 ..2l,,n 31.00 m.tro 86.00 

PZ-202-SS f 1137 _..::22-~1.:: ~ 23.83 ~.m 84.90 

U61 ,;,\.,\'i-i Ir 111. ?ti PZ-203-SS ., 43.15 111.35 
f ~ • ',J If 

PZ-204-SS 13;;;8 3.2.~S 24.60 lit, "t () 87.90 

PZ-204A-SS (:,.:;).( <f, 11 9.05 'S1. '.iv 83.35 . 
PZ-205-AS 

IDOi ~ !.: '.Jl., c. 35.00 
'$"O, \' 

50.10 
,JS !.#If,,..,, 

PZ-205-SS N o'tSti '!;,7,<;S 40.70 ~-~ 92.90 

PZ-206-SS lor!> 3i:,~ 35.43 J)-1,,_ {,,"f 126.70 

PZ-207-AS ~- 3q,;iq 37.60 % 7_:J._ 39.72 

PZ-208-SS 
fr l'?-;,o ~.i.{')- 26.29 LDhOlP 100.28 i! 

PZ-305-AI 
) 

\vlt4 3 l,M 33.75 L{b1 l:l 64.95 • 
' 113 PZ-1201-SS NA NA NA NA 

S-5 
i (j~~? 7, 1,1; 41.80 '-I~. !,O 44.85 

S-84 ' I O~>f ~9:.'\t/- 31.56 53 . .:U 32.86 

L~IJ>'I-AL II>- 10\' 31.l'f L/D ,t 1 

Page 2 of 2 

Global Presence 
Personal Attention 

Notes 

Ten J P. . •.. r. 

ffi, b\ I' ':ll. ,_ ' . \t)t..t_ I\. 

-;;,"le ,,11,,.,.l<J -k-lJ l 

+,-,- ~ "" .. _.,_,r. 

T,1nl; .tJ O , .... ,,,.,., 

LiM.@if 1M r.. P.~-7 tJ 

"' ~ 

_,,_ _., 

,,._t,; 

f'.l.... l.(;i ,.. ll •. 11-.,f -.=• Oi,, .LI 
" " 

t""- ~ J.,-, t'1.e...l!;,.,...""-"'.-. 

' • 

I'"'-" d ~- r-... - V 

UNABLE.TO"..,.~ . 
' r,"? 

1'~ !J.f.L dkft..etA ~ .u.A 
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~s, , ASSOW m, ,Ne. ® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site· BridQeton Landfill 

Personnel: 'Ji o...c.htl~ ~ru l'l"" }J.·,'v_ ~ 
• 

Depth to Depth to Water 
Tota! Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft) (ft) . Jft)_dlt (tt) 

D-3 II~ OQVi 3t;D 39.50 :~ _...., -- "'107.89 I..._. '1lll o··-i-f 

D-85 
I 1)'6>'' ~<?,.!ti 28.69 IS IL"\ I.Ii 80.93 

1-4 o,os 37,t,/J 37.73 7't. l,3 78.70 

1-68 e,;'lc:.. ?II)!). 22.24 110 • lo~ 40.59 

1-73 /\l\4\ ~,lb 23.92 ~, 45 50.45 

LR-103 t19( --.-Ubj ,qq 45.91 ~~.;it5 54.23 

LR-104 1-:Z. Ai) "'l,;),',2,, 30.54 f.,4/D 64.95 

MW-F1S NA NA NA NA NA 
MW-F1D NA NA NA NA NA 
MW-1204 loJ4 1t..\'';, 71.25 11\.'S\ 171.36 

PZ-100-KS I I 'l ''Ll ~ 7,;p... 33.65 7., ~i ,\ti 387.65 

PZ-100-SD l})?- 1\.1.1J- 55.70 - q~.:;(j 96.10 

PZ-100-SS I 11~4 ~ .1/ 54.88 <?1. 3 \ 89.26 

PZ-101-SS \[0 td .~ 87.79 \ c:y; ,en 155.55 

PZ-102-SS I o1 C, 1). lj', 52.30 q[,1,'J 91.37 

PZ-102R-SS Ill t,{7, 7t? 46.47 t1l o1 91.10 

I \hh 7 6 ,'62) 
7 

PZ-103-SS 56.55 I 4~, 'Sf 146.37 

fD~ ')1i'b\ ·1 ' 
PZ-104-KS 25.35 Lt l':i,Dt7 412.56 

PZ-104-SD (o4~ LP~ 62.65 110;1:h 120.16 

PZ-104-SS ,_ {)Lt;,- I "2'.. t?! 68.56 f'{ {) ,'!Ji 140.07 

PZ-105-SS \1l '.)\ C/!ih?- 47.31 \t-ttli.@ 144.70 

PZ-106-KS r11 II I. 'y 99.99 
~i./D. 379.38 

wr' ~~. ' 
11,i, ' PZ-106-SD 41.90 . 1ct»,ld 197.95 

i' • i 
. 

PZ-106-SS [ il'.1( 4:?. '?D 40,42 \ IJlL":><li 161.02 

PZ-107-SS .(000 35. 71 35.25 16~·9;2, 103.91 

PZ-108-SS ' . M.i'l.~I ~.?f7 59.38 lllti-0o 148.05 

PZ-109-SS 1,I,. l•il (Jq1/ 17 _qo 67.37 l.~l.o'-i 130.88 
• 

Page 1 of 2 

Global Presence 
Personal Attention 

Notes 

Jfi .. Lil.._ ,lle,1,1. • .1\ 

C/,. L 1.U Pl-3'":, 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

. 
TOPOFPUMPOb~~q . _, 

TOP OF PUMP 

a'l\hblf. /\D & ~.l .. 1.l.to) 

11L,. lal<( ' l ,I , •e, /,.,.., 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

iMN, dwir,JU ... 
TOP OF PUMP Ji:,J-le r Q ,. 

TOP OF PUMP 

. 
~ 

r 
\ 

~ 

~I~ 
,.J 
~ 

,t ... .Jiil.ii ~L.I, ,1 11>.W l~ 
TOP Of PUMP (AiOl.\o \1 I. I, - J 

!) Vl :I 
u'tAJtw:;w;. t"" ....... t 

Herst & Associates, inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



f=t,,, rnomm, "c ® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Well ID Date Time 
Depth to 
Water 

(ft) 

Dept~ to Water Tota! De th Total Depth 
Previous Event (ft) p Previous Event 

(ft) (ft) 

Global Presence 
Personal Attention 

Notes 

PZ-110-SS 11\,. 1>1 ().,'.I, '.)15,<,lo 33.06 \Ol)-7 107.20 .1-,.,-, r) ,,, -

PZ-111-KS , ' {)(l),f \~,,i 13.72 I :,7c; ,OD 374.45 ' V • ' 

PZ-111-SD (iqlln :;7,,SJ 38.92 [t\{,;T7 
PZ-112-AS Or.t{ ;,-"6\ 34,05 1:>fi.Qll 38.97 

0 V ',i 

PZ-113-AD 111 u.•n ~~.':I' 32.85 \lb,0;> 110.04 

PZ-113-AS ~q60 i~.':,• 32.80 01,\1 39.18 

PZ-113-SS fif':15 ~).1~ 32.89 \(o6,';j 160.32 

PZ-114-AS \ ~I ,;2.3\ 23.25 )_t;.qq 25.99 

Pz-115-ss I rf6~? (i(,(o:i 37.44 t\. o<\ 81.05 

PZ-116-SS \ · [Doll (ol\,l{ ( 62.20 \'?G ./J6 150.07 

PZ-200-SS \ ;'11.{b la~-~:;2. 59.30 qq,~') 99.44 

PZ-201A-SS \ -;t4'5 ~S,t:;'.:::> 21.70 Cf;&)<( 89.90 

PZ-202-SS I \ "% )'U '"1 &.I 22.32 x-5 J 5 85.10 

PZ-203-SS \ D½:) ':J 1,cA 51.40 //f, ')..CJ.., 111.35 --.- ' ' ' 
PZ-204-SS ('1 it 1..i h, 32.65 <7/,, q7) 87.90 

PZ-204A-SS !}-} 'f <{, 7 / 8.79 Q.°..2 j 83.30 

Pz-205-As D"!l?n :JJlo 31.98 0/J.65 50.11 

PZ-207-AS i'Ji.ll ~~.I'\.'.\ 34.29 1•>,q/\.[ 39.72 

PZ-208-SS \:>'ff) ~3, '74 28.42 I DO .'.)..-1 100.26 

PZ-305-AI r '!Jd5 ;:;,; . '6() 31.19 '-fo,/1 40.12 

PZ-1201-SS /°tC:)'!, NA NA NA NA UNABLE TO 6PEl',l,Lp~ 
' 

S-5 6q.1)1-., ¼-~ 37.09 LILI, ~I 44.30 

S-84 o't17 '1_7. Cf,b 28.44 '!,3,;f:b 33.22 

LR-104-AI '\ /)'JEry '?\),'1,:0 31.19 Lf{!,l( 

Page 2 of 2 
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.. ~· .. 

/ HE,RST & ASSOyJATES,. INC." 

. . GROUNDWATEB ELEVATION ME:1i\uREMENTS 
i · 1 

Site: Bridgeton landfill 

- .. Nicholas Bauer & Brvan 
1
Sehie u ; 11, 

/11)$)'• 

Depilfio Depth to W .iter Total Depth 
.·. 

I• Tota! De
1
Pth Well JD Date Time Wal:er Previous Event . Previous Event Notes 

(ft) (ft) 
(fl) 

(ft) 

Dc3 ,5/6/2008 n't:J,, A:;,,"1!,,1'1 39.20 IO '1.J3 107.79 -~ ·<> 

{D-85 ,.,. 5/6/2008 .Q&:t'l ? 7.41 2s:rn w. qi.. 80.94 

' 1-4 5/6/2008· lJ q ,1,! . 'Y>, /J 37 t l) 1:,c,. 78.63 

1-68 X 5/6/2008 1:r.1-,.. ·1,.i'.i 21.52 Yb. &.3 40.63 

1-73 5/6/2008 lit~ ::_i;,. 14 25.03 so.SJ' 50.45 

LR-103 5/6/2008 llD 41. 1-'i 45.99 S-£1. 2<t 54.25 

LR-104 5/6/2Q08 I b ,::-,.:;' . 2.1,. IZ 30.33 {Q!-1-'B 64.95 

MW-F1S 5/6/2008 NA NA NA I NA NA NO LONGER PRESENT 
. 

MW-F1D 5/6/2008 NA NA NA . NA NA NO LONGER PRESENT 

MW-1204 5/6/2008 · !ls 7. ?-'-!, rr 76.13 I?-/.'{' ' 171.59 TOP OF PUMP 

-
~' .1'-( PZ-100-KS 5/6/2008 ,,;-, l,, 37.22 '.<Ri<.,l)2 388.10 . 

PZ-100,SD 5/6/2008 1 _<::; UL t../<c ,qi; 71.42 
·. 

96.36 ,,,zz_ TOP OF PUMP 
__,,, 

i PZ-100-SS 5/612008 / 5!o'· lfL»?·a, 61.71 i-,.1c. 89.31 TOP OF PUMP 

PZ-101-SS 5/6/2008 J(f'J{,.. <ii'/.85 
. 

10o.22 l'\r. S"t: 155.55 

PZ-i02-SS 5/6/2008- ,. - ,_, ..; ' 
(j") ?'- 58.45 q,. 4 / 9i.38 ;:1,,,,J,1 C ./,.,._,.!._,, • ,. 

~ t I. J 

PZ-102R-SS ;i/6/2008 F-12-t £111 o'f 47.73 9/. bi,, 91.09 \ ... . 

· i"Z-103-SS 11/ils/ ~'liiet 
.. . 

5/6/2008 70.82 /c/'. Jo 146.3'1 

PZ,104,KS 
7 

'2:1. <,~ 1~13 tliii i6iJ?la c:· .l ,, l,,/c_,,_) 5/6/2008 \'.'.!. '2.t, 27.81 413.00 

pz:ft\4-SD 
, 

I 
5/6/2008 \11. "f...,, :;i':,s.ci. 61.55 \l:.b.J <:- i20.35 TOP OF PUMP 

PZ-104·SS 5/6/2008 !3 Z "r iei3,Z1- 68.59 Jlfo, /3 140.38 TOP OF PUMP J.,..J,,,¼o ct.__ 
' i/4. 3 2. PZ-105-SS 5/6/2008 3 '1 53.52 ll/U.11/ 144.80<> TOPOFPUMP f. l,I . 

PZ--106-KS 5/6/2008 /7._1.:ll) . '><' • 'ii .;· 11.81 
. 

J'li. 'l,,-1 379.40 . 

RZ-106-SD 5/6/2008 \ii!.l '2.. ;,'lit.'-!~ 47,ii 1.ci I,. i,st "196.10 ,'ror OF~PUMP I . 
I PZ-106-SS 5/6/2008 3C., S'S ' 45.50 ,, 2. .. -::i:t . '161.38 I 11.:z~ TOP OF PUMP <:j.J. I,,_ (., 
' 

PZ-107-SS 5/612008 i l <i'l!I 31.46 35.79 /bJ.1ff' 103.92 

PZ-108-SS 5/6/2008 103q S'/.C<"' 88.35• .. [!../1.i.,f 148.00 J~ '-'"t>IIL cJ,.,e,:_L J 
PZ-109-SS 5/6/2008 /¢)1? s:- 51,Jo 97.90 ri, .. a?. 131.05 TOP OF PUMP 

I ~ 
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~RST & ASSOCIATES, INC." 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Nicholas Bauer & Bryan Sehie 

Depth-W Depth to \{¥a_~e:r 
Total Depth 

Total Depth 
We!!ID Date Time Water Previous Eve'nt Previous Event 

(ft) (ft), . (ft) 
(ft) 

PZ-110-SS 5/6/2008 I/) /1.J Z.'l. 3Cf 33.06 l{)b .'fr 107.20 

PZ-111-KS 5/6/2008 r,egcl! 't..1'\ 13.72 ,;,;,7•1., Jg 374.45 
. .. 

PZ-·111-so 5/612008 10 ti 1,, 13£1 _t./1) 38.92 tliC.. Sq 196.iO 

PZ-112--AS 5/6/2008 ;iq z.:;- 1t1. S"I 34.05 '3%. "'' 38.97 

PZ-113-AD 5/6/2008 oct oh ?tl ?,I 32,85 11,,.10 110.04 

PZ-113-AS 5/6/2008 o<t10 7 'i\'.z_v, 32.80 :3q . 1q 39.18 
•.• 

PZ-113-SS 5/6/2008 ll'lt,/ zj ,'-Is 32.89 f(~f;.Z.f;; 160.32 

PZ-114-AS 5/6/2008 J<:·q I Ii'. g,.:;- 23.25 U. IJ. 25.99 

PZ-115-SS 5/6/2008 !'5'-1'-f. 
2 o. "' 

37.44 <;;( \, e>O 81.05 

PZ-116-SS 5/6/2008 ,,J;ff c;~ '4l<[, 62.20 ! <;n. IC: 150.07 

PZ-200-SS 5/6/2008 !411 2 J ii..~ C 59.30 C, q J--14 99.44 

' PZ-201A-SS 5/6/2008 : '-fl.I it ;q_ t.1 21.70 Y:.7, 21 89,90 
I 

PZ-202-SS 5/6/2008 1500 :t. 6 • 'jl -z.. 22.32 is-. rs 85.10 

PZ-203-SS 5/6/2008 lt/D > Lif,2-1, 51.40 U I • '.,<§ · 111.35 

' PZ-204-SS 5/6/2008 155"'1 Z."'/' ,.,.,- 32.65 9.1, °! i:;- 87.90 

PZ-204A-SS 5/6/2008 I<:"<;-')' i .. ~s 8.79 i63 .2."7 
. 
83.30 

v, 

PZ-205-AS 5/6/2008 l/'{) 3,'.'.:ll"• '.!", - 31.98 S"ll-1 o 50,11 

PZ-205-SS 5/6/2008 {{'!,5 .3'.l.'. (,f- 37.55 'f 2- '-Tis 92.89 

PZ-206-SS 5/6/2008 /5 q ft. 'S"l-1'1 38.83 ! 2..(,,. 76 126.69 

PZ-207-AS 5/6/2008 ! 
ote.1 1'1.Lt-. 34.29 39.rs- 39.72 

PZ-208-SS 5/6/2008 ·" """ zs,o3 28.42 ,o~.z:r 100.26 
..,--t 

,_~,.,,, .... = ," .. -,,-,. , ....... ~ .... 
n.--•IL l'"H 1q_ : -:"' --- .........,lrl S') 

"!ti' ' ., ;;, 

PZ-1201-SS 5/6/2008 , •• ::,,,,,_,,,.-= NA NA NA NA 

S-5 5/6/2008 1/t If o ,.,_/() 37.09 tj..J . 1 ' 44.30 
I 

S-84 5/6/2008 }1J 'l.. 28.44 3 3. 2.0 33.22 I t,'6:t..7 ,_ 
5/6/2008 :Z.(.. ,5'o/ l.JD,!r LR-104-A! llOr' 31.19 40.12 

I .,_ 
I ' "''" 

Page 2 of 2 

Gfobat 'Pres@nce 
Persona! Attention 

Notes 

'foe, Ill ..JJ_ r.,i, -""-~ ,.,_ /~-1!1,,. 
. . . • 

' 
:J • 

J • J~ lt ck~ --

A •.. L..t~ r L • .,;;b•-' 

Jc,J,, r,;t'1 l 4; ;f;; , 

-r,""'4!. ."' 15 3a 
i "'"'1:-P 'iii: e..\..,ik~ !L, 

I "'l::k::?;-;' ~ 
UNABLE TO OPEN 

' 
'II '"i . . 

,..,,.,...t.s~ ~"'-1:>>e.~ l"C f' 
I ',t 

~ I 

I 

Herst & Associates, inc. 46_30 South Highway 94 - North Outer Road; St. Charles, MO 63,304 (636) 939-911 i (636) 939~ft757 fax 
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~RST & ASSOCIATES, INC.® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Rachael Haynes and Brandon Killion 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) (ft) 

D-3 11/3/2008 \:,,'.M ~.oO 34.89 lb1.1~ 107.73 

D-85 11/3/2008 (fl.r; /:J ;13,~ 23.81 ~o.q1A 80.96 

1-4 11/3/2008 •,;,-~ 33_;,,;i 33.14 ;'6-10 78.85 

1-68 11/3/2008 C>"\07 \1,l~ 17.12 '-ID,lo'S 40.63 

1-73 1113/2008 \D'fl _'.llq,Lj~ 26.19 50.51 50.53 

LR-103 11/3/2008 135~ L.11.1'1 41.79 ~l\.~ 54.28 

/LR-104 11/3/2008 1i,')'c> 1~ .I.to 26.12 1.4,qs 64.93 

. MW-F1S 11/3/2008 NA NA NA NA NA 

MW-P1D 11/3/2008 NA NA NA NA NA 
MW-1204 11/3/2008 IDI, (,\. 9o 74.55 17 \ ,-:,-6 171.40 

PZ-100-KS 11/3/2008 O'l.}"I 31.;l~ 31,14 3b"te.,<;;, 388.02 

PZ-100-SD 11/3/2008 M~1 S'1.t-lc:.. 48.90 91o,35 96.28 

PZ-100-SS 11/3/2008 nc:i-1c; s~.~ 42.70 it\, 7:,D 89.30 
-,;; ---PZ-101-SS 11/3/20u.. · i:, ·--· . ~7,'i'-1 81.85 \~5-10 155.56 

PZ-102-SS 11/3/2008 ol!j~ '5/ ,(.j(., 47.37 i:.t I. 41 91.91 

PZ-102R-SS 11/3/2008 a~Ll1 3~6:>- 40.09 q\, \l) 91.06 

PZ-103-SS 11/3/2008 5/{'Jv 9{.~o 49.34 llf4 ,<t'\ 146.30 

PZ-104-KS 11/3/2008 l 00°"1 ':n.71 24.30 41-? I'S 413.90 

PZ-104-SD 11/3/2008 ioN.11 '5~,3¥ 58.56 110,)0 120.35 

PZ-104-SS 11/3/2008 1,Qlf- i::,l,,); 63.22 11.40 •Id- 140.13 

PZ-105-SS 
• C 

11/3/2008 In l;l., l/\,dl 44.32 I ULl .1 t.\ 144.74 

PZ-106-KS 11/3/2008 ! ';l."-, 1-1">-- 8.85 3,1.o"'- 379.30 

PZ-106-SD 11/3/2008 100-S 3fo-~ 38.48 'f"il •. oo 196.05 

PZ-106-SS 11/3/2008 \D?-'i' 14, £gel 36.55 11 • .:i,,, 162.71 

l O)(,, ;.,;t, 1 "> ' 
I t.J3,'f~ PZ-107-SS 11/3/2008 31.46 103.95 

PZ-108-SS 11/3/2008 1lo~ tp~_l(g 59.55 t4i,oo 147.61 

PZ-109-SS 11/3/2008 i l nti. <ilJno 59.30 \~J ()~ 131.02 
~ 

Page 1 of 2 

Global Presence 
Personal Attention 

Notes 

A-1,,) \J,/e.t P'Z-?,fj 
NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

klillll. hv ~e,-~ 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

Horst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~RST & ASSOCIATES, INC.® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Rachael Haynes and Brandon Killion 

Depth to Depth to Water 
Total Depth Tota! Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

PZ-110-SS 11/3/2008 111 \ -:,,z,, 3o 29.34 \01. ;1.1. 107.20 

PZ-111-KS 11/3/2008 l4oJ \ \. <i,4 12.73 37'/.'j'I, 374.38 

PZ-111-SD 11/3/2008 I qoo 33.!il 134.40 11"1.X 196.39 

PZ-112-AS 11/3/2008 I ')4-6 'Jtl.l<ii 29.51 1,~qll 38.96 

PZ-113-AD 11/3/2008 \-1,3~ ~A'> 28.31 [((),Oq 110.10 

PZ-113-AS 11/3/2008 \ "1. 1-, 1 ~Ar 28.26 ~.Ill 39.19 

PZ-113-SS 11/3/2008 . " :<G,.~. 28.45 Ill~ .b'? 160.28 , 1:J~l 
PZ-114-AS 11/3/2008 t>q10 \~.O'\ 17.85 ~.ao 26.16 

PZ-115-SS 11/3/2008 £'.11\1;}. ~.00 20.61 '(\.D1. 81.00 

PZ-116-SS 11/3/2008 it>\lj SD:~o 58.68 150.1'1 150.15 

PZ-200-SS 11/3/2008 fJ&f7- l 5\,'l? 42.95 '\'!,So 99.44 

PZ-201A-SS 11/3/2008 M~S 43,qc, 38.27 &l,,35 87.29 

PZ-202-SS 11/3/2008 (?,o'l l1.oJ 20.92 ~?,10 85.13 

PZ-203-SS 11/3/2008 ljtt;f' liq.)", 48.23 \I\.~ 111.33 

W) Jn-204-SS 11/3/2008 l;,Ol> j7,;).I 29.75 9i·7_q I 87.95 

J.j} ~204A-SS 11/3/2008 iJS1 lf.~ 8.38 'is-;~ 83.29 

• PZ-205-AS 11/3/2008 i.;:,L{/ ;),t;,'\6 28.13 'j,.t,y 50.10 

PZ-205-SS 11/3/2008 lu47 :is1}o 33.68 ' 'tJ _,-').... 92.68 

PZ-206-SS 11/3/2008 I rt5'I >'6,~t> 37.19 , J-l,. 11 126.70 

PZ-207-AS 11/3/2008 Oft>~ r, ~-7'1 29.66 3'1, l / 39.75 

PZ-208-SS 11/3/2008 (')Cl'l,) ;)./.e,q- 25.03 '°" ,3 l.) 
100.25 

PZ-305-AI/LR-104-AI 11/3/2008 'oi:ill ,,.LI 
- --

11~ 26.59 tf\- ,'\;t;• 40. 1 2 

PZ-1201-SS 11/3/2008 - "'NA NA NJtiD•I NA 

S-5 11/3/2008 1'1id1 ~J-\ 33.10 1-\L\. ~, 44.30 

S-84 11/3/2008 DRS~ ;,),~ .(fl, 23.62 ~~-AV 33.22 

Page 2 of 2 

Global Presence 
Personal Attention 

Notes 

~~no ?, . ..,_J 
V 

we ✓ : - . • 

1o e,: i;I ..•. I'\ 
"\o.:>, ,, _;:,,. '\ 

V 

-:;:,... A. p .... ~ 
V • 

T,;r-.,J C) ··"' /.J....,,I,,.(, 
\,, p ::t P-:,_, I . . • 

"• I 

UNAB)...~\TQ 
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~RST & ASSOCIATES, INC.'' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· Bryan Sehie and Brandon Killion 

Depth to Depth to Water 
Total Depth' 

Tbtal Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) (ft) (ft! 

D-3 5/6/2009 J\9()i1 J( 'II. 35.00 101. '10 107.73 

D-85 5/6/2009 Ill/~ !Jf OD 23.89 <II, OD 80.96 . 
~:IK.7t)? 1-4 5/6/2009 fl '!IJJ., 1"/.!J 33.22 "If 7'J 

1-68 516/2009 11/;l.<r'l Ill, ?.Q 17.24 1/(), 7~ 40.65 •' 

1-73 5/6/2009 (J'/.t;t; Y7,J" 26.45 ,:;(), I/< 50.51 

LR-103 5/6/2009 /) 'it/C: !11,t ') 42.19 'i't/, 1 {. 54.30 

LR-104 5/6/2009 o?<tl 11,/0 26.60 (,.$,<>5 64.95 

MW-F1S 516/2009 NA NA NA NA NA 

MW-F10 5/612009 NA NA NA NA NA 

MW-1204 5/6/2009 J();J1 1'/. Cl 3 61.90 171,'/ tJ 171.38 

PZ-100-KS 5/6/2009 ,, '\(/ 11. of 31.29 iii 1/f' 388.50 

PZ-100-SD 5/6/2009 111/0 l '1. 011 59.95 'It I,/ I 96.35 

PZ-100-SS 5/6/2009 11112 lal, I/() 52.49 tJ'I, 1,? 89.30 

PZ-101-SS 5/6/2009 11:J.1 . <i1. 1/q 87.59 11{',r. 1,:; 155.70 

PZ-102-SS 5/6/2009 /3/''i '>f.(oJ 51.46 91, 5() 91.41 

PZ-102R-SS f 5/6/2009 )315 1/(f, 1."i 38.52 'i I. J.') 91.10 

PZ-103-SS 5/6/2009 Ho7 I.O I . . f 59.50 Jl/'l,<l-1 149.84 

PZ-104-KS 5/6/2009 II} '}q 21,71 22.74 t//1 ;() 413.15 

PZ-104-SD 5/612009 1/UI{) 'fi.lC( 54.34 110.17 120.20 

PZ-104-SS 516/2009 ll)l/:J l.t/. ol{ 56.23 11/0.J({ 140.12 

PZ-105-SS 5/6/2009 l{)J1 1/(/, 1<; 41.09 JIii/. <i() 144.74 

PZ-106-KS 5/6/2009 JD/ti 113 7.72 'l11. !:l 379.03 

PZ--'10.6 .. SD 
' 

5/6/2009 /OJI. U1 ti~ 36.54 1ft.. 10 196.00 

PZ-106°8S 5/6/2009 101( lf('). (J ' 
34.60 11.'J, l,y 162.71 

PZ-107-SS 5/6/2009 101:J J1.1f 32.13 ll)t/, t?O 103.95 

PZ-108-SS 5/6/2009 {)"HJ 7</. -:J 9 68.48 Iii f 91/ 148.00 

PZ-109-SS 5/6/2009 Ii "i:lll ] il'f, 7{. 81.60 11 I. ti./ i 31.02 

Page 1 of 

Global Presence 
Personal Attention 

Notes 

'. 'J~ 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 
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-)--tRST & ASSOCIATES, IKIC."' 
. ,, 

Site: 

GROUNDWATER ELEVATION MEASUREMENTS 

,· Bridgeton Landfill 

Personnel; Bryan Sehie and Brandon Killion 

Depth to Depth to Water 
Total Depth 

Tota! Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) (ft) 

PZ-110-SS 5/6/2009 n'il'I 1112 30.30 Iii 7_ II 1 107.22 

PZ-111-KS 5/612009 {)'//"", 1J.17 11.84 371./. '!5 374.86 

PZ-111-SD 516/2009 "q JI. 1.l/. )JI 33.21 191 .. 75 196.75 

PZ-112-AS 5/6/2009 01/J'l 10.t,/ 29.78 1<i. <i{, 38.94 

PZ-113-AD 5/6/2009 l)<;S I 29.di 28.45 J/().1q 110.09 

PZ-113-AS 5/6/2009 bft'S 1 :19.10 28.42 1,.~, 39.18 

PZ-113-SS 5/6/2009 ,;,((ft/ jf,f/J 28.69 11.0. ,t,, 160.35 

PZ-114-AS 5/6/2009 ~ i'I. ll? 18.04 ~t •. :10 26.20 

PZ-115-SS 5/6/2009 1ua1. ,,.5, 42.00 fl. 1:J 81.00 

PZ-116-SS 5/6/2009 /IJ){) Int/. JO 50.30 150. fJ/ 150.19 

PZ-200-SS 516/2009 /33'i I. 7. OC. 51.93 'i? $,;l 99.50 

PZ-201A-SS 5/6/2009 113 t1 U'iJ./l 43.95 tf{,.tlt'I 86.35 

PZ-202-SS . 5/6/2009 /JoJ lfJ;l 19.00 <t'i. ~o 85.10 

PZ-203-SS 5/6/2009 JOL/7 tflSf 44.83 ll/.t/J 111.35 

PZ-204-SS 516/2009 /1/t/~ '3/.f/ 27.21 ~/1:J 87.91 

PZ-204A-SS 51612009 /l/1.!"1 9.f7 9.42 9.'J.'J'5 83.25 

PZ-205-AS 5/6/2009 /{)fJt/ :Ji. <;'5 28.48 <0.10 50.09 

PZ-205-SS 5/6/2009 100:2 J§.f1 34.30 'i2. 1 I 92.82 

PZ-206-SS 5/6/2009 ll'HIA J 1. l/1 38.30 ;'JI,. 'lO 126.71 

PZ-207-AS 5/6/2009 O'i<t) ?11 .1/<l 29.79 31. lfl/ 39.71 

PZ-208-SS 5/6/2009 1151 'J..7, Of 26.97 /Of'I. 17 100.30 

PZ-305-AI/LR-104-AI 516/2009 /) 'ti// 17.,S 27.00 1/rJ. J</ 40.10 

PZ-1201-SS 5/6/2009 !'Jo q NA NA NA NA 

S-5 516/2009 ,.,t;{JI/ Jt/. /0 33.21 1/t/. {// 44.31 

S-84 5/6/2009 JI/ Jt./ 11/.71/ 23.68 "'·"' 33.20 

' \ 

Page L of 2 

. 

Glribiil Presence 
Personal ..Attention 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

I. l./. ....... t.lMIJ-• 7 
Top of Pump 

=Fe,i, et Fl1,1T1~ ,:::-, 

,,,_ - t.. . ' 
I I I 

UNABLE TO OPEN 

Herst & Associates, Inc. 4630 South Highway 94 • North Outer Road, St. Charles, MO 63304 (636) 939·9111 (636) 939.9757 fax 
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Site: 

Per:sbrmel· 

Well ID 

D-3 

D-85 

1-4 

1•68 

1-73 

LR-103 

LR0 104 

MW-F1S 

MW,F1D 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-1.00-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103•8S 

PZ'..104,KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ•106•KS 

P.Z-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-108-SS 

PZ-109--SS 

GROUNDWATER ELEVATION MEASUREMENTS 

Bricjgeton Landfill 

Neil Kostelecky and Brandon KHllon 
O~plfrto PeriltttoWar,,r T ota:1 D~p!ti TPfa! Dl.'i?"th 

Date T'ime Water Previous Event-
(ff) 

PreVi9US Event 

(lt) (ft) (ft) 

11/2/2009 o,5A 3?>.15 35.96 IC\?. q(\ 107.90 

11/2/2009 I'-</ :l:J_n-t 25.00 <i l.OI 81.00 

11121200<;) ('\( ,~~ 3f.'i" 34.13 ?'t?3 78.73 

11/2/2009 I~ ~q~ 1.:;_cv 1 E:L:3:9. <./0. 7 11 40,73 

11/2/2009 f()t./i ..,-.~~ 27.20 &:::('\. (J ~ 50.45 

11/2/2009 1o&o 3' ' "f 42.62 S({. ~c,. 54.26 

11/2/2009 103~ 15.C/~ 27.10 1..::,,05 65.05 

11/2/2009 NA NA NA NA NA 
11/2/2009 NA NA NA NA NA 

11/2/2009 I If() 7t,,,0C:., 78.43 "J.tli 171.40 

11/2/2009 I~~ 3q_75 33.09 ~~ ~_t.ti{' 388.48 

11/2/2009 133 '
1Y.il 6.9.00 'tl. ,CJ( 96.41 

11/2/2009 I?> 'Ii.? " J. <( 61.40 i'r.~ 89.30 

11/2/2009 l~I~ 11.:J'? 87.44 t5o.?5 155.75 

11/2/2009 l'V'!~ 7<t.JS 59.63 Yt."O 91.50 

11/2/2009 ,~,? q '1.. :~fl 44.73 ,1. ,1 91.15 

11/2/2009 ,30~, 11.,, 68.19 1<#1.iO 149.82 

1112/2009 11 I Jj r i~ 22.79 U .. ~~ 413.20 
• 

11/2/2009 11ao ,;;; J.. ~ 58.18 1,; o.~c 120.17 

11/2/2009 11,1 r s .1~ 64.04 J'-f C>. /9' 140.18 

11/2/2009 l/(, ((1.,:J 44.35 JC/</.~ { 144.80 

11/2/2009 Half 7. ,~ 7.93 37o/. le'\ 379.12 

11/2/20.09 111"\C:. 4 t.o? 42.43 t<;t.,11 196,10 

11/2/2009 \ 101. 1i'l.l~ 40.49 /~.c,1 162.68 

11/212009 1 lf'l6 ~0.91 32.38 l(){l,C'\() 104.00 

11/2/2009 11\, ."i '7~.u:i 74.29 i<-t?.~1 'I47.9.c 

11/2/2009 1oaaii0.c..3i 88.76 1131.1'5 ! 13'1.1.6. 
i 

Page Of 2 

. , ... ,.,, """ ' 

Glct4al Prff!.S~(!<re 
Ret>IK!/t/al J'ktm1#lon 

Notes 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OP PUMP 

TOP OF PUMP 

!TOP OF PUMt:· 

Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road. St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



Site: 

P.ersot(nf,!I: 

Well ID 

PZ-110-SS 

PZ-111-KS 

PZ-111.-SD 

PZ-1124\S 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205,AS 

PZ-205-8$ 

PZ-206-S$ 

PZ-207-AS 

PZ-208-SS 

PZ0305-AIILRi 104-AI 

PZ-120'1-$S 

S-5 

S-84 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill 

Neil. Kostelel/lky a11d filrandcm Kil.lion. 
. 

Deptti to D~th trj· W\at(:l:f 
Total Depth Total D~pth 

Date Time Water Previous Event Previ9us Event 
(ft) (ft) 

(ft) (ft) 

11/2/2009 10 Ill ~('\_ (, ~ 31.12 107. 0 ') 107.02 

11/2/2009 1007 1'2,0 ( 12.17 ~7£/.'c5 374.85 

111212009 11\(\q ~1;~ 't 34.2A l'f7. l 196.75 

11/21200.9 1M'l,. !J<it5"- 30.61 3~. '<? 38.96 

11/2/2009 tff (.{1 .:I 'I. ' "' 29.41 11().13 110.18 

11/2/2009 
I\<; """ 

27.11 29.30 ~~-~~ 39.23 

11/2/2009 ()<; 1./( - '17. 5, 29.50 llt,rl.t/9! 160.36 

11/2/2009 l~ll1 JJ:;,J'( 19.09 .!>G..~C> 26.20 

11/2/2009 l~i: I ct . ?... c:,, 36.55 ~I.,~ 81.12 

11/2/2009 1111 I. 2 .'11'1 64.30 l~.,T 150.21 

11/2/2009 ( 2,,Q5 '(:l.ii 67.05 <f'i' .S<l 99.52 

11/2/2009 ,~i('\ 50.?3 49.68 i9t .. 4() 86.40 

11/2/2009 I 
. l't.oCf 18 .. 92 <i'5.al 85.20 

" ' 
11/2/2009 (lj Q' 1/<f or 48.5.8 111.<lS 111.43 

11/2/2009 J<II'\"" ~0 ~ 31.81 'i'l .co 88.02 

11/2/2009 /<{()( ~ j.l"' 9.87 i- . 2it; 83.35 

11/2/2009 11"\"(k 7. 3 28.85 i;o.,o 50.10 

11/2/200.9 IOC:.5 2-4. 7,:;_, 35.57 cf:1.~() 9.2,91 

11/2/2009 11\at. 3'f .4;). 39.41 l'l {,. 7<"( 126.80 

11/2/2009 013{, , 7_ ?'I 30.48 1>'1 .<J<( 39.44 

11/2/2009 l ~'l..C.. ~ '5-15 27.01 100.~ 100.37 

11/2/2009 IQ~(\ '..l ,;;. ~\( 27.55 l..f O. I, 40.18 

11/2/2009 /2(\i:; NA NA NA NA 

11/2/2009 OTSS 31.11 34.10 l(l/.~9 44.41 

11/2/2009 I ~'-f C\ ~l.i7 24.74 33.~5 33.23 

I I 
I 

Page 2 of ') ~. 

i 

Gl<WIIJ Pre$'¢!Jge 
Perso!ll'lt A#~1J#,;,,ti 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

/. II All . • . t.. l'1 ft 7 

Top of Pump 

Top of Pump 

UNABLE TO OPEN 

Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~RST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Brid eton Landfill 

Personnel· Bryan Sehie and Brandon Killion 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) (ft) 

D-3 5/18/2010 l)f70 33. fl( 33.75 lb1.'i7 107.90 

D-85 5/18/2010 150n :.l I ,Ci'7 22.04 "is . o'-1 81.01 

1-4 5/18/2010 oY5'-:i. ?, I. (p 'f 31.95 ?i?. 7 I 78.73 

1-68 5/18/2010 14 ;:ic:. /S.o4 15.08 ¥0.1i 40.70 

1-73 5/18/2010 )()"'G, Q?. (i-1 27.38 I:( I'\ -~"< 50.43 

LR-103 5/18/2010 l Ot/ C. ~1-_?.,l 39,99 l/9. 'f{) 54.26 

LR-104 5/18/2010 10<.jf\ ,1.5.~ I 25.48 (,S. o~ 65.05 

MW-F1S 5/18/2010 NA NA NA NA NA 

MW-F1D 5/18/2010 NA NA NA NA NA 

iviW-1204 5/18/2010 116' CD "i.1~ 76.05 7l.<{{ 171.41 

PZ-100-KS 5/18/2010 1<10~ '. (g,f :' 34.75 ·~ ~-' :~ 388.48 

PZ-100-SD 5/18/2010 I t/()'i<' '&tf.%5 79.89 I (,.3" 96.41 

PZ-100-SS 5/18/2010 14 If I. 1.J1 61.68 ii. 2i' 89.30 

PZ-101-SS 5/18/2010 1.;4: ) ' 1'ii.di 81.28 /C..5.'11 155.75 

PZ-102-SS 5/18/2010 133(... ~'2..11..1 74.25 er,. ~ri 91.50 

PZ-102R-SS 5/18/2010 I~~<? (/C,, t;.! 43.34 ' I. 17 91.17 

PZ-103-SS 5/18/2010 /3:J5 7fi.'J.{. 77.99 4lil"I 149.80 

PZ-104-KS 5/18/2010 1 ( <-I 13.C/.L. 22.75 Ul3.J.{ 413.20 

PZ-104-SD 5/18/2010 Ii<./?, ,::;~ .l'f 52.88 l:JO .c.f( 120.20 

PZ-104-SS 5/18/2010 I 45 ~c .~I 58.23 l'l O. l'i' 140.18 

PZ-105-SS 5/18/2010 I 33 l/3.31 41.92 14'{.i( 144.81 

PZ-106-KS 5/18/2010 I II,; t<:. ::)~ 7.93 ~?'r. (( 379.10 

PZ-106-SD 5/18/2010 I 11 1 tl(.J _q, 41.09 1, < • • I 196.11 

PZ-106-SS 5/18/2010 1117 '-I a .'Sc 39.18 Ir .. ::J .tft' 162.69 

PZ-107-SS 5/18/2010 I 10~ "-.0.1' 30.91 104 .a: 104.00 

PZ-108-SS 5/18/2010 JO?i:J ?? . <;rr 73.42 J</i. tr: 147.92 

PZ-109-SS 5/18/2010 JOJO '112". 'fC: 90,63 ,30. r1 131.15 
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Global Presence 
Personal Attention 

Notes 

I f,JJ ~ - . .7-
Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



nRST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Brid eton Landfill 

Personnel: Bryan Sehie and Brandon Killion 

Depth io Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event 

(ft) 
Previous Event 

(ft) (ft) (ft) 

PZ-110-SS 5/18/2010 /015 1/l.3'T 30.68 /07.Ol/ 107.02 

PZ-111-KS 5/18/2010 )Oo'i JJ.i4 12.01 ,171./. y'C:, 374.85 

PZ-111-SD 5/18/2010 Ill/>. j,o/~ 33.69 )"11, J / 197.11 

PZ-112-AS 5/18/2010 JbOb 1r:.'i 28.55 11. r· 38.98 

PZ-113-AD 5/18/2010 IA'tl// ;J(,,. io 27.15 J/0. JI/ 110.13 

PZ-113-AS 5/18/2010 ,.,qffi 2(,, 6 27.12 Jf.!ll.. 39.25 

PZ-113-SS 5/18/2010 07l/D 27. /(/ 27.39 J( 0. ctr 160.48 

PZ-114-AS 5/18/2010 /'-f :l,( ,c; .9 i 15.78 '-jt~.Ot., 26.20 

PZ-115-SS 5/18/2010 l t{,< V ~.?f? 19.35 I~ 1.13 81.12 

PZ-116-SS 5/18/2010 Ila~ lo'-!. <f O 62.90 1< q_~5 150.20 

PZ-200-SS 5/18/2010 !35'\f /.,f.< l 42.88 j ''f .5L/ 99.54 

PZ-201A-SS 5/18/2010 ,~~ 5/. ~ <{ 50.73 s (p, 17 86.40 

PZ-202-SS 5/18/2010 J3oc;( 20.1~ 19.09 ~C:..15 85.21 

PZ-203-SS 5/18/2010 1303 (. s.a.~ 44.06 111.<13 111.45 

PZ-204-SS 5/18/2010 ll{</5 ~\~.o<.( 30.68 "i :t.o( 88.00 

PZ-204A-SS 5/18/2010 1<1<(1 I~ .15 7.20 ~3-~5 83.35 

PZ-205-AS 5/18/2010 l lO:l ~?. l<i' 27.38 5"A. I 50.10 

PZ-205-SS 5/18/2010 ID5't 1S.3'1 34.75 qa .'ti~ 92.90 

PZ-206-SS 5/18/2010 10:J. 7 :?i'i.5~ 39.42 !1/. 7(., 126.78 

PZ-207-AS 5/18/2010 ~'<30 27.41 27.79 ~,w 39.44 

PZ-208-SS 5/18/2010 lt/;lO a~o~ 25.95 U'IQ.3~ 100.36 

PZ-305-AI/LR-104-AI 5/18/2010 !O~i ol5.(,( 25.88 ~o.a.o 40.19 

PZ-1201-SS 5/18/2010 /'), I 0 NA NA NA NA 

S-5 5/18/2010 0'15<.. ~ f. l'l 31.91 l'.f<r. '2..(, 44.39 

S-84 5/18/2010 l':5o5 :J. l.?'5 21.87 
2,. '· ~ 1 33.25 
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Global Presence 
Personal Attention 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Labeled as GMP-7 

Top of Pump 

Top of Pump 

'T~ ,.A P.. - . 
I I I 

UNABLE TO OPEN 

Herst & Associates, Inc. 4630 South Highway 94 - North Outer Road, St Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



l 

~RST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· Shane Tamborski and Neil Kostelecky 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

D-3 11/9/2010 ltJ JJ 35,33 33.54 /0719 I 107.87 

D-85 11/9/2010 oi93 ~'-{.?.3 21.97 ~J.o~ 81 04 

1-4 11/9/2010 ILf If 33,S/ 31.69 7R.t'i 78.71 

1-68 11/9/2010 ogsi 17,71 15 04 lfb(J5 40.78 

1-73 11/9/2010 /-;J-08 r)..7,73 27.64 So, <-{D 50.38 

LR-103 11/9/2010 ll/01 37,83 36.34 l/9, 'j (J 49.90 

LR-104 11/9/2010 IL/!JS 16,6f 25.21 ts,o~ 6509 

MW-F1S 11/9/2010 NA NA NA NA NA 

MW-F1D 11/9/2010 NA NA NA NA NA 

MW-1204 11/9/2010 09S'1 73,1'5' 78.79 i11,1.(!, 171.41 

PZ-100-KS 11/9/2010 09Jf 37,'70 36.67 JS,Y,55 388.48 

PZ-100-SD 11/9/2010 tJ9IS J>Y,Jc? 84.85 9&130 96.38 

PZ-100-SS 11/9/2010 rJ'lJJ- {9, 91 66.26 h,"11 89.33 

PZ-101-SS 11/9/2010 IJsS JOI,~ 98.09 /S)l/,S 155.75 

PZ-102-SS 11/9/2010 •o~:3 £c,,J"J. 73.14 ,_,, J,S I 91.50 

PZ-102R-SS 11/9/2010 I Olf I 1../7,'J-...l 45.53 l<=rl, IS 91.17 

PZ-103-SS 11/9/2010 /rJS/ -:7.fi:3Y 78.36 /1.f?,8 I 149.80 

PZ-104-KS 11/9/2010 /111 1J,s,'3.5 23.46 L/11,\d"' 413.20 

PZ-104-SD 11/9/2010 J/()3 L/f/?'i' 53.19 I J.O, !Cf 120.41 

PZ-104-SS 11/9/2010 1/t)S S'Sl,31/ 59.50 "ltJ, Yt5 140.18 

PZ-105-SS 11/9/2010 f)A6 !/s, cic:i 43.31 l'f'I, sc; 144.81 

PZ-106-KS 11/9/2010 I /1./?t- q,11 8.22 J7.5:J.1 379.10 

PZ-106-SD 11/9/2010 !!39 1./J., ''r 44.58 /961"JS 196.11 

PZ-106-SS 11/9/2010 /tJt ~o.9, 42.59 /6/,Vlf 162.69 

PZ-107-SS 11/9/2010 !I'S<{ 3J.,J/, 30.75 /tl(J,dj 104.02 

PZ-108-SS 11/9/2010 /3/"J., 11.f,11.f 77.80 !'11,16 148.10 

PZ-109-SS 11/9/2010 /3/'t 99,.51/ 98.95 !"31, ~, 130.99 
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Global Presence 
Personai Attention 

Notes 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 
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~RST & ASSOCIATES, INC." 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Shane Tamborski and Neil Kostelecky 

Depth to Depth to Water 
Total Depth 

Total Depth 

Well !D Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) (ft) 

PZ-110-SS 11/9/2010 (3~-6 1/,¥), 30.39 /t)1A ID 107.04 

PZ-111-KS 11/9/2010 1111 J~,19 12.14 371,f,~ 374.85 

PZ-111-SD 11/9/2010 113~1 33.79 32.93 ;c,6,?'f 197.11 

PZ-112-AS 11/9/2010 fl/J& ;)._q ,9 ~ 28.28 '3S'85 38.95 

PZ-113-AD 11/9/2010 11..130 J~.g;}. 26.90 I 1 O.f-;}. 110.14 

PZ-113-AS 11/9/2010 r'-i33 j~.1')- 26.90 3q, ?.J' 39.22 

PZ-113-SS 11/9/2010 llf3£ JP8.5 27.14 I to, '!'I 160.48 

PZ-114-AS 11/9/2010 OifSS Jr, s:). 15.91 11: ,'3~ 26.04 

PZ-115-SS 11/9/2010 6K'S"i' s~.~o 38.38 ?o,qa 81.13 

PZ-116-SS 11/9/2010 orsr, 6 '.2, S"f .64.40 /1/<r,CfS 149.95 

PZ-200-SS 11/9/2010 ·- ,c,9,c15? 61.44 99.51./ 99.54 r,., I 

PZ-201A-SS 11/9/2010 tlt:?34 S3,1! 51.24 ?t,'Jo 86.17 

PZ-202-SS 11/9/2010 cf?Jc:r ;J1.31 20.22 f?S,f9 85.15 

PZ-203-SS 11/9/2010 1Y'flf {, '16,J.r 45.22 l//,3X 111.43 

PZ-204-SS 11/9/2010 10 f:. 3;;t,8"7 33.04 f?, 0;).. 88.01 

PZ-204A-SS 11/9/2010 ftlfl /;;t.19 8.75 f3, -;J.f 83.35 

PZ-205-AS 11/9/2010 /J-113 ~~1'1? 27.18 Sod( 50.11 

PZ-205-SS 11/9/2010 /J.30 36,/7 35.34 'ya.,1'; 92.98 

PZ-206-SS 11/9/2010 t1<.JS 'I0,38 39.52 /'J.f,,78 126.76 

PZ-207-AS 11/9/2010 /1./1./0 J,~;Jl. 27.61 3CJ.'-{S 39.44 

PZ-208-SS 11/9/2010 011t 31, </9 2806 /Do,1S 100.38 

PZ-305-AI/LR-104-AI 11/9/2010 J3so J.7,/1 25.61 '-JI) I 1-'3 40.20 

PZ-1201-SS 1119/2010 1/0a NA NA NA NA 

S-5 11/9/2010 IL/'J. I 33,S8 31.18 l./'-f.'3J. 44.36 

S-84 11/9/2010 Oll/0 '11./, , 0 21.75 13,36 33.27 
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Global Presence 
Personal Attention 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Labeled as GMP-7 

Top of Pump 

Top of Pump 

-
UNABLE;.1." :1_; 
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~RST & ASSOCIATES, INC.0 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· Brandon Killion & Bryan Sehie 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) (ft) 

D-3 5/9/2011 0855 ~~ 5"\'. 35.33 101. t:;,t/ 107.91 

0-85 519/2011 l"'i5 :JO.~ 24.33 'if.~ 81.04 

1-4 5/9/2011 0¥57 )(.72., 33.51 7Y.4.~ 78.68 

1-68 51912011 131~ 15.30 17.71 tf O.'?Co 40.75 

1-73 5/9/2011 o~'(O ~7.~tr 27.73 so.~~ 50.40 

LR-103 5/9/2011 0~3({ ~( -.<..f ( 37.83 l/'1S<9 49.90 

LR-104 5/912011 (')1&, 615,oH 26.68 loS.01 65.09 

MW-F1S 519/2011 NA NA NA NA NA 
MW-F1D 5/9/2011 NA NA NA NA NA 

MW-1204 5/9/2011 rrl'l • (/(._(,.( 73.78 17 I. '-JO 171.43 

PZ-100-KS 519/2011 II~(\ 3J.35 37.70 3ii.SC 388.55 

PZ-100-SD 519/2011 II~;::) (/{1 o 84.28 7<,,3[ 96.30 

PZ-100-SS 51912011 113£.f 51.6545 69.91 ii.'3i . 89.41 

PZ-101-SS 5/9/2011 1100 i'S.JS 101.38 1S,Gfl 155.65 

PZ-102-SS 519/2011 I 11.;;;:,c '5t.7S 69.82 '11.<i<o 91.51 

PZ-102R-SS 5/9/2011 l()ScQ 4{.~5 47.21 71. I~ 91.15 

PZ-103-SS 5/9/2011 to<.f? {,.'l,, ~~ 78.38 14"f .i' 149.81 

PZ-104-KS 5/9/2011 11"1~0 :J;J. 
, 

25.35 tf 11. I· • 411.12 

PZ-104-SD 51912011 lf\~.0 3<.~ 48.98 IQ0.15 120.19 

PZ-104-SS 519/2011 I ()3'{ ?JS.Co 54.34 ll.(Q. 10 140.46 

PZ-105-SS 51912011 !Oil/ J'◄ .er- 45,99 •. f<{((. 51 144.59 

PZ-106-KS 5/9/2011 095~ (o,75 9.31 l7S, i~ 375.21 

PZ-106-SD 519/2011 O'i-51 'J9,1ref 42.68 11,. :15 196.25 

PZ-106-SS 519/2011 1001 :J7,: 'I. ··40_99 J(,, I, I.JC:, 161.44 

Pl-107-SS 5/9/2011 o,5'/ ~-1~ 32.16 J03.'=t7 104.03 

PZ-108-SS 5/9/2011 ~· a, '5(.(.. 't 74.74 t<.f 'i. /C:, 148.16 

PZ-109-SS 5/9/2011 o· ··4 /.p 7. '00 94.54 131. 13 131.21 
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Global Presence 
Personal Attention 

Notes 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 
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~RST & ASSOCIATES, INC.'0 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Brandon Killion & Bryan Sehie 

Depth to Depth to Water 
Tota! Depth Total Depth 

Well!D Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

PZ-110-SS 5/9/2011 0'1/(l ,1 't, 'K q 31.82 lcf7. o<-1 107.10 

PZ-111-KS I 5/9/2011 (', '10'7 J()_'Kq 12.89 37'-f.SI 374.55 

PZ-111-SD 5/9/2011 oioll ~-Co? 33.79 li~.i~ 196.84 

PZ-112-AS 5/9/2011 O'iol :Jf. J? 29.98 3'(.iT 38.95 

PZ-113-AD 5/9/2011 0'6<-/1 J7.oti 28.82 JIii, ID 110.12 

PZ-113-AS 5/9/2011 oicii 8.7.oa 28.72 3'r . .;!3 39.28 

PZ-113-SS 5/9/2011 c'\'~Sei ;J,<]_J{f 28.95 lf.;,Q,<15 160.44 

PZ-114-AS 5/9/2011 1330 is.m 18.52 ac..37 26.38 

PZ-115-SS 5/9/2011 ,~~ 7-C-fD 56.40 <i<O.<tO 80.90 

PZ-116-SS 5/9/2011 IOO'f ~ 3.l/C 63.59 <s 'l.1C 149.95 

PZ-200-SS 5/9/2011 }JJ4 5'6.'7'i 69.98 'I( . c::..ri 99.54 

PZ-201A-SS 5/9/2011 I/ 17 l/S. ,,fu 53.31 K'to.'\O 86.20 

PZ-202-SS 5/9/2011 1043 'f.(11? 22.31 rs.,~ 85.19 

PZ-203-SS 5/9/2011 1~4Al '51-l't 46.28 111.31 111.38 

PZ-204-SS 5/9/2011 12.sa 45-IT 32.87 W.Otl 88.02 

PZ-204A-SS 5/9/2011 1~55 ao.,i 12.19 'i3.rl'f 83.28 

PZ-205-AS 5/9/2011 O~l/C::. ~ <s..~'f 28.48 so. f'-f 50.16 

PZ-205-SS 5/9/2011 O'rt/1 ~I. Uo 36.17 1a. '1-i. 92.78 

PZ-206-SS 5/9/2011 Cl 1ci.'.J ~<f.'5{ 40.31 1ac.:1<t 126.78 

PZ-207-AS 5/9/2011 oiqq J.7.i4 29.72 3'1.</3 39.45 

PZ-208-SS 5/9/2011 ,so, ~5.0C 31.49 100:~'5 100.38 

PZ-305-AI/LR-104-AI 5/9/2011 nCJ Al'7 fJ_C:.,,(.' 27.11 l/0. I 1 40.23 

PZ-1201-SS 5/9/2011 VA NA NA NA NA 

S-5 5/9/2011 ois~ 7iL~4 33.58 t.Ff.1,7, 44.32 

S-84 5/9/2011 l~~i ~ I .'?Ct 24.10 33.'3.;t 33.30 
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Global Presence 
Personal Attention 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Labeled as GMP-7 

Top of Pump 

Top of Pump 

TL O O f L ~ I I ~ ., 
I/ 

UNABLE TO FIND, 
WELL IS BURIED 

Herst & Associates, Inc. 4631 North St. Peters Parkway, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



\ 

~RST & ASSOCIATES, INC.'' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· Bryan Sehie & Kate Whitener 

Depth to Depth to Water 
Tota! Depth Total Depth 

Well !D Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

0-3 11/16/2011 \~\I. :2, 5 :1 ':)' 35.55 \t-,\.~'8 107.84 

0-85 11/16/2011 12.t;-;) ;;).\. 09 20.30 ~I.Dil 81.04 

1-4 11/16/2011 I"-?'J- ?:>4. Dl 31.73 19.10 78.66 

1-68 11/16/2011 I I nh'd l~.D1 15.30 Llo.~~ 40.76 

1-73 11/16/2011 \41>3 81.~'J 27.89 i;::;,, -~., 50.38 

LR-103 11/16/2011 \?_,~'d 3i.-:o~ 36.41 41_.9~ 49.89 

LR-104 11/16/2011 'f:>f;) 3 .;21.(t.\ 25.21 {,.,/;:.., .bt.1 65.01 

MW-F1S 11/16/2011 NA NA NA NA NA 

MW-F10 11/16/2011 NA NA NA NA NA 

MW-1204 11/16/2011 \L\L\L\ Lb.\':) 46.61 1, I.lb 171.40 

PZ-100-KS 11/16/2011 ilo'b~ ~5.19 32.35 ':)'3<js.t;) 7 388.56 

PZ-100-SO 11/16/2011 \l.f~ 7~l't 64.70 l 
ln.1?d 96.31 

PZ-100-SS 11/16/2011 I la1q (p1,'?)3 58.55 Cl .'ol 89.39 

PZ-101-SS 11/16/2011 \ ':)4-:z C\O.\D 85.15 \'::f5F3)~ 155.67 

PZ-102-SS 11/16/2011 15~~ / ,5::fl 51.75 1q I.c;o 91.46 

PZ-102R-SS 11/16/2011 }'57>'1 '5':'\ I 41.95 C, '1.16 91.13 

PZ-103-SS 11/16/2011 \':)"30 /Atl9D 63.38 \ t.\,(\-:1'3 149.80 

PZ-104-KS 11/16/2011 \~lo- ,'.)~. VO 22.11 y \l.\l 411.12 

PZ-104-SO 11/16/2011 \':)tf1 ~tt.L/o 36.42 \".lD-lll 120.15 

PZ-104-SS 11/16/2011 \t:!i, ~;;).<7,b 35.66 \L\'l>. \3 140.10 

PZ-105-SS 11/16/2011 It. l~t.f 3;;i.~? 33.94 \Ll~,57 144.57 I 

PZ-106-KS 11/16/2011 [L ':>4 1~-L\q 6.75 376.;>L\ 375.23 

PZ-106-SO 11/16/2011 14-0'3 ~)!.I.-,, 28.98 \l\1 •. ~-;:, 196.25 

PZ-106-SS 11/16/2011 \l 1->1o ou,.q, 27.36 \lcl.'JO 161.45 

PZ-107-SS 11/16/2011 I~ 97 8~. L\<?: 30.73 1/)L{.Ct'.) 103.97 

PZ-108-SS 11/16/2011 \/1,/\q ~1-0~ 51.69 \L\<l.Dq 148.15 

PZ-109-SS 11/16/2011 \ '01.\5 '6:;)A7 67.00 \-:Sl. \() 131.13 

Page of 2 

Global Presence 
Personal Attention 

Notes 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP ~f?V10.1'8" I 

TOP OF PUMP 

TOP OF PUMP 

..l '-'-,f'\1 .,,,J 

, 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 
' 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

Herst & Associates, Inc. 4631 North St Peters Parkway, St Charles, MO 63304 (636) 939-9111 (636) 93,9-9757 fax 



~RST & ASSOCIATES, INC."' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Bryan Sehie & Kate Whitener 

Depth to Depth to Water 
Tota! Depth 

Total Depth 
We!IJD Date Tlme Water Previous Event Previous Event 

(ft) (ft) 
(fl) 

(ft) 

PZ-110-SS 11/16/2011 l'?':>'3 ~1-~1 29.83 107 .\I) 107.04 

PZ-111-KS 11/16/2011 
I \-:0 ~<t \~.\lo 10.84 3,1.\)=v., 374.51 

PZ-111-SD 11/16/2011 I?--."'"' ~L-\. \b, 32.67 IC\li/li 196.83 

PZ-112-AS 11/16/2011 131L1 3b.'2.3 28.27 3i!1o 28.89 

PZ-113-AD 11/16/2011 l~n'\ -;}"'j.'>t 27.00 \IO.\lo 110.10 

PZ-113-AS 11/16/2011 \◊\\ ;;,.4_ ,i 27.02 ~9.?5 39.23 

PZ-113-SS 11/16/2011 loo, ) "t .LIQ 27.24 IIDD.~'.l 160.45 

PZ-114-AS 11/16/2011 \ 4Dk> l<it~tl 15.90 IAlA.~~ 26.37 

PZ-115-SS 11/16/2011 t.ni ICqo 17.40 9,l.oi 80.90 

PZ-116-SS 11/16/2011 11.\!..\1 -.,q .'ll 43.40 \ Ff>. IJJ 149.96 

PZ-200-SS 11/16/2011 (\ll'1 
, , A -~ iJ-~a.74 qq_'53 99.50 ,·• 

PZ-201A-SS 11/16/2011 Ile l't l'7.£\7 45.66 <ZI,, ?-l 86.30 

PZ-202-SS 11/16/2011 151 '\ -Z.o. S2.. 18.69 ¼S./'7 85.13 

PZ-203-SS 11/16/2011 \/1..1 t:t..,1 :Z,;;). '-\L 58.19 \\\."¥\ 111.39 • 
PZ-204-SS 11/16/2011 \ .~ ,,, 11.1Q 45.19 <iS~. O;) 88.00 

PZ-204A-SS 11/16/2011 I lnl 1-1-i C,?. l';) 20.18 I c;t;?,>. \D 83.29 

l).J I I ;;zi.1cs 5D.\\ PZ-205-AS 11/16/2011 26.89 50.14 . 
PZ-205-SS 11/16/2011 V- If! 3?:>.~ 31.16 q,J.9 It, 92.93 

PZ-206-SS 11/16/2011 u •~7 37_-, 5 34.51 \'d Ir, ':1 Lf 126.78 

PZ-207-AS 11/16/2011 ~~ 3::>.~\ 27.84 34.Ll:. 39.43 

PZ-208-SS 11/16/2011 \l,\'l i,2.t\.OL 25.00 \b[).~ 100.35 

PZ-305-AI/LR-104-AI 11/16/2011 1.::.~~ ;J1.~1 25.62 l\;o. 1<:l 40.17 

PZ-1201-SS 11/16/2011 NA NA NA/ NA 

S-5 11/16/2011 l ?,'1,\ 3o.~t\. 31.24 Lt~34 44.33 

S-84 11/16/2011 1'2.'11 .:) L\. "'"A 21.76 ;;;6,2~ 33.32 

Page 2 of 2 

Global Presence 
Personal Attention 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Labeled as GMP-7 

Top of Pump 

Top of Pump 

1,.1.1 • .J Af:) PZ-?t>a.l 
..l>~.d • ..f _,. -•· . 

UNABLE TO FIND, 
WELL IS BURIED 

Herst & Associates, Inc. 4631 North St. Peters Parkway, St. Charles, MO 63304 (636} 939-9111 (636} 939-9757 fax 
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~RST & ASSOCIATES, INC." 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· Matt Stewart and Shane Tamborski 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event 
(ft) 

Previous Event 
.c: (ft) (ft) (ft) 

D-3 5/9/2012 1hz,h ~1 1-r111.1i 35.75 \f)rC\I 107.88 

D-85 5/9/2012 \:i\.1 9- 'l:~ ~~ 21.09 Cl1.1A 81.04. 

1-4 5/9/2012 I t1)l ~ ')_ 12 34.01 71.7'0 78.70 

1-68 5/9/2012 1}S3 lb _qt 18.07 4o,o b 40.85 

1-73 5/9/2012 SIL 1r.1h 27.92 So.3'3 50.37 

LR-103 5/9/2012 ss· J7,S2.. 38.38 l\Q ~~ 49.92 

LR-104 5/9/2012 SI-I' 1..,.2 '> 27.14 h>.OY 65.04 

MW-F1S 5/9/2012 NA NA NA NA NA 

MW-F1D 5/9/2012 NA NA NA NA NA 

MW-1204 5/9/2012 14\1 32.)t/ 42.15 )ll.72_ 171.70 

PZ-100-KS 5/9/2012 \L~7 17.~y 35.79 1~.Y7 388.57 

PZ-100-SD 5/9/2012 )'t SI ~ 0. IC\ 75.19 9 /'7 _':,' 96.32 

PZ-100-SS 5/9/2012 ) ~?, ~q.11../ 67.53 ]4,l/( 89.31 

PZ-101-SS 5/9/2012 \L. ')l( (n), 0) 90.10 )SS-?: 155.55 

PZ-102-SS 5/9/2012 \ ~s ) 7.l)'t 65.29 °r\.52.. 91.50 

PZ-102R-SS 5/9/2012 \ t; )5.0£0 45.91 '11.ll\ 91.15 

PZ-103-SS 5/9/2012 \\ 1, 2.. 2q.Y~ 64.90 \4'\.il, 149.73 

PZ-104-KS 5/9/2012 \lol \ ~ .''i"b 24.00 4 \l. l t 411.11 

PZ-104-SD 5/9/2012 , I oo 2ll ~--,, 29.40 \2.n.11 120.19 

PZ-104-SS 5/9/2012 \ O '7"7 2.~. 7 0 32.80 l '-fv.17 140.13 

PZ-105-SS 5/9/2012 \ t J l1.1 o 32.82 IL\~.b.S 144.57 

PZ-106-KS 5/9/2012 \ l.{46 'j L 8.49 ~7'5.t)b 375.24 

PZ-106-SD 5/9/2012 '-i,) \lo: 'lt 28.63 \q~,is- 196.22 

PZ-106-SS 5/9/2012 \lf1f \5.1b 26.97 \ h) . 2.3, 161.20 

PZ-107-SS 5/9/2012 LfS7 ) .Y, 32.48 \'i'J'-l/vJ 104.00 

PZ-108-SS 5/9/2012 152/ \c .l ' 57.02 )'-!i . I I 148.09 

PZ-109-SS 5/9/2012 151-o 2 7. \ '1 82.97 \:,{J'2_ 131.10 

Page 1 of 2 

Global Presence 
Personal Attention 

Notes 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 0 ... 1,1. c h11. 

TOP OF PUMP D.,,\,[, l~,' 
TOP OF PUMP b,.,o/r (4di 
ll'l.J.)e C.leJ<eA 
n.~\.,le lln,\,q,,\ 

0•-b\e Ch.ttRek_ 

ue~\,) e r Let.\.. 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

t~\il.,, C'L,\r-•. \ 

lo 
' 

.)_ 

A 

TOP OF PUMP 'i)i,,.i,k ll. ~1 

Horst & Associates, Inc. 4631 North St. Peters Parkway, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~RST & ASSOCIATES, INC." 
' ' 

Site: 

Personnel: 

Well ID 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-305-AI/LR-104-AI 

PZ-1201-SS 
' 

S-5 

S-84 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill 

Matt Stewart and Shane Tamborski 

Depth to Depth to Water 
Tota! Depth Total Depth 

Date Time Water Previous Event 
(ft) 

Previous Event 
(ft) (ft) (fl) 

5/9/2012 1SJS 21.2.4 31.87 \ t7 7. I~ 107.10 

5/9/2012 (.{)5 t (,, s, 12.16 !;11 '' t; "' 374.50 

5/9/2012 l ,o'2.. 13,{ryX 34.16 \( n' h. 196.88 

5/9/2012 v1 \) '24,7~ 30.23 :;~ ~ 38.90 

5/9/2012 \. 2n '2~ .11 29.26 Jlj.2'} 110.15 

5/9/2012 /2.J 1.t.,I 29.18 ,t1-i 39.25 

5/9/2012 11 ) I '2.'6.~I 29.48 ',At, .~7 160.42 

5/9/2012 \") 5 l? \l,YS 18.94 2..~.I \ 26.33 

5/9/2012 \)S1 's.l\'1 46.90 i,.\<{ 81.08 

5/9/2012 Lf'D7 11. '>q 39.21 \c;~.pf) 150.00 

5/9/2012 \tY~ Yo.01 65.82 ~ C\- .s~ 99.53 

5/9/2012 \1 t.l / 11.~7 47.97 'tib,2-7 86.21 
·' 14-l~ <;; c;, 2.'l 5/9/2012 \11 ') 20.52 85.17 

5/9/2012 \ 0 '-l"i 11 .. (,,n 32.46 \) I ,l\\ 111.39 

5/9/2012 I '11 I \o .7q 19.29 r .o s 88.02 

5/9/2012 \L\\'1 (;,_hL 8.75 -:::, ..... 
83.10 , .,_ 

5/9/2012 \5of t1 «-\ u....c "~~28,75 ,., ~ · s rr, ,.,. 

~ '. 'Ji/. l OU. l I 

5/9/2012 ''50'1 Z l.Y2- 33.50 q 3.vo 92.96 

5/9/2012 \ c,L( \ 1b.b? 37.75 Ylk7i 126.74 

5/9/2012 lb 41 29 ,'!,7 30.21 '3 '\. S<'i> 39.43 

5/9/2012 \19)' '2 ;.14 29.06 \ I~ .~11 100.35 

5/9/2012 \ <; ,51 '2~.l\ 27.61 \.\0,1,l/ 40.18 

5/9/2012 N1i NA NA NA NA 

5/9/201 «. • • 
I )7 / ;l,tl 33.84 '-1~-~( 44.39 

5/9/2012 )'!,'{) 1>.l,\" 24.38 ~}):S 33.28 

Page 2 of 2 

Global Presence 
Personal Attention 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

."fop. 9tf.'u.m p 
11L ........ -"SG~ .':beled,a~ MP-7 

"'••'"f ~~ul~l op o ump 

Top of Pump 

il '.'?I fl,..\\, tht, \;, • . " ... -.. ..., 
WL-::'.L./.'fl 

UNABLE TO FIND, 
WELL IS BURIED 

11 ... t : ) h "l<n 

Hers! & Associates, Inc. 4631 North St. Peters Parkway, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~RST & ASSOCIATES, INC.• 
Global Presence 

Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: B . d t L df II OU 1 n Ioe on an I - ,-.... 

Personnel: John D Reqan and Ward Herst ~ 
Depth to 

Total Depth 
Well ID Date Time Water Notes 

(ft) (ft) 

D-12 5/15/2012 0940 46.98 150.13 

0-13 5/15/2012 0957 37.48 137.48 

D-6 5/15/2012 1322 14.64 108.95 Severely overgrown 

D-81 5/15/2012 1136 Presumed Destroyed: no well at GPS location or vicinity 

D-83 5/15/2012 1436 Presumed Present: Inaccessible, location severely overgrown 

D-85 5/15/2012 23.83 For correlation with water levels measured on 5/9/12 

D-87 5/15/2012 1016 Damaged: obstructed at 3.93, obstruction is soft 

D-89 5/15/2012 1124 Presumed Destroyed: no well at GPS location or vicinity 

D-92 5/15/2012 0949 Presumed Destroyed: location under 20' tall pile of concrete debris 

D-93 5/15/2012 1224 18.08 57.09 Due to TD, suspect mis-labeled, most likely 1-9 

0-94 5/15/2012 1421 Presumed Present: Inaccessible, location severely overgrown 

1-11 5/15/2012 0926 47.31 94.49 

1-2 5/15/2012 1230 Presumed Present: Inaccessible, location severely overgrown 

1-55 5/15/2012 1245 Presumed Present: Inaccessible, location severely overgrown 

1-56 5/15/2012 1202 Presumed Destroyed: no well at GPS location or vicinity 

1-58 5/15/2012 1213 Presumed Destroyed: no well at GPS location or vicinity 

i-59 5/15/2012 1215 Presumed Destroyed: no weii at GPS iocaiion or vicinity 

1-62 5/15/2012 1435 Presumed Present: Inaccessible, location severely overgrown 

1-65 5/15/2012 1420 Unable to locate: Inaccessible, location severely overgrown 

1-66 5/15/2012 1416 8.68 41.35 

1-67 5/15/2012 1409 Damaged: unable to measure, PVC broken below ground surface 

1-7 5/15/2012 1335 Presumed Present: Inaccessible, location severely overgrown 

1-9 5/15/2012 1221 17.13 114.60 Due to TD, suspect mis-labeled, most likely D-93 

LR-100 5/15/2012 1110 Presumed Destroyed: no well at GPS location or vicinity 

LR-101 5/15/2012 1040 Presumed Destroyed: no well at GPS location or vicinity 

LR-102 5/15/2012 1032 Presumed Destroyed: location under soil stockpile 

LR-105 5/15/2012 1057 31.49 38.43 

Page of 'J__ 
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~RST & ASSOCIATES, INC.• 
Gfobaf Presence 

Persona{ Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Brid eton landfill OU-1 

Personnel: John D Re an and Ward Herst 

Depth to 
Total Depth 

Well ID Date Time Water Notes 
(ft) 

(ft) 

MW-101 5/15/2012 1337 Presumed Present: Inaccessible, location severely overgrown 

MW-102 5/15/2012 1332 15.23 20.50 Severely overgrown 

MW-103 5/15/2012 1212 Damaged: casing bent at 45" angle, unable to measure 

MW-104 5/15/2012 1144 8.11 18.98 

MW-F2 5/15/2012 1146 Presumed Destroyed: no well at GPS location or vicinity 

MW-F3 5/15/2012 0959 Presumed Destroyed: location under toe of C&D landfill 

PZ-302-AI 5/15/2012 1132 18.21 44.28 

PZ-302-AS 5/15/2012 1129 18.27 24.58 

PZ-303-AS 5/1-5/2012 1155 20.3 28.32 

PZ-304-AI 5/15/2012 1201 21.12 52.25 

PZ-304-AS 5/15/2012 1205 20.83 29.35 

S-1 5/15/2012 1231 Presumed Present: Inaccessible, location severely overgrown 

S-10 5/15/2012 0930 47.26 56.83 

S-54 5/15/2012 1145 Presumed Destroyed: no well at GPS location or vicinity 

S-60 5/15/2012 1240 Presumed Present: Inaccessible, location severely overgrown 

S-61 5/15/2012 1312 16.82 26.49 Severely overgrown 

S-75 5/15/2012 1103 Damaged: casing bent at 45° angle, unable to measure 

S-76 5/15/2012 1135 Presumed Destroyed: no well at GPS location or vicinity 

S-8 5/15/2012 1437 Presumed Present: Inaccessible, location severely overgrown 

S-82 5/15/2012 1217 17.24 25.32 

S-84 5/15/2012 1429 23.61 For correlation with water levels measured on 5/9/12 

Page d- of d-
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~RST & ASSOCIATES, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Global Presence 
Personal Attention 

Personnel· Shane Tamborski Jon Wilkinson Bill Abernathy and Rachael Haynes 
' 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event Notes 
(ft) (ft) 

(ft) 
(ft) 

0-12 7/30/2012 /J(}J so,a.f. 46.98 /1./9, ,o 150.13 

0-13 7/30/2012 /OS'/ '/1),q 0 37.48 s {, O)-. 137.48 

0-6 7/30/2012 110:!. !8'JI) / 14.64 oJ;J8' 108.95 Severely overgrown 

0-81 7/30/2012 1U'l1U ;;:,11 0~ f\J.a, ,~.1.s N,a, Presumed Destroyed: no well at GPS 
I T'1 1 V-J I location or vicinitv 

0-83 7/3,/2012 /0()6 15?', , '1 NA "ffi l/ / NA Presumed Destroyed: no well at GPS 
location or vicinit" 

0-85 7/30/2012 IO'JJ. ']i,')..q NA 8"J.11i NA For correlation with water levels measured 
on 5/9/12 

0-87 7/30/2012 111b 1'1./,1J- NA /j1/'J5 NA Damaged: obstructed at 3.93, obstruction 
is soft 

0-89 7/30/2012 NA '.->· NA Presumed Destroyed: no well at GPS 

' location or vicinitv 

0-92 7/30/2012 NA N'A Presumed Destroyed: location under 20' 
tall oi!e of concrete debris 

0-93 7/30/2012 JSl/:J :J J,J<,J 18.08 S7, ft; 57.09 Due to TD, suspect mis--labete·d, most likely 
1-9 

0-94 71/30/291? I),,,,...,., ,o,,,/ NA NA Presumed Present: Inaccessible, location 
severeJv overnrown 

1-11 7/30/2012 ///)/; SO, S7 47.31 9't;, !/0 94.49 

1-2 . 7/30/2012 NA NA Presumed Present: Inaccessible, location 
severelu overarown 

1-55 7/30/2012 . NA NA Presumed Present: Inaccessible, location 
severelv overorown 

1-56 7/30/2012' NA . 

NA Presumed Destroyed: no well at GPS 
location or vicinitv 

1-58 7/30/2012 NA NA Presumed Destroyed: no well at GPS 
location or vicinitv 

1-59 7/30/2012 NA NA Presumed Destroyed: no well at GPS 
location or vicinitv 

1-62 713112012 /l163 /i,71}; NA l/CJ.<://S NA Presumed Present: Inaccessible, location 
severelv overnrown 

1-65 7/30/2012 ili.S fJ.,"J.S NA 31.~a NA Unable to locate: Inaccessible, location 
severelv overnrown 

1-66 7/30/2012 I()'(.$ IJ,"J.O 8.68 41/JJ 41.35 

1-67 7/30/2012 /IJ l.f{j /;J., Ii NA l/6,59 Damaged: unable to measure, PVC broken NA below around surface 

1-7 7/30/2012 NA NA Presumed Present Inaccessible, location 
severelv overorown 

1-9 7/30/2012 l$31':J .;'l.n,-;35 17.13 //</,JO 114.60 Due to TD, suspect mis-labeled, most likely 
D-93 

LR-100 7/30/2012 liJ..o'f 17.WJ NA il7,'fl. J NA Presumed Destroyed: no well at GPS 
location or vicinitv 

LR-101 7/30/2012 · NA NA Presumed Destroyed: no well al GPS 
location or vicinitv 

LR-102 7/30/2012 NA NA Presumed Destroyed: location under soil 
stocknile 

LR-105 7/30/2012 !)56 11,3"$ 31.49 37.9,,; 38.43 

Page of 4 
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~RST & ASSOCIATES, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Sitw Brid eton Landfill 

Personnel· Shane Tamborski Jon Wilkinson Bill Abernathy and Rachael Haynes 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) (ft) 

MW-101 7/30/2012 NA NA 

MW-102 7/30/2012 r:,, ¢" /f,S3 15.23 Ja.,io 20.5 

MW-103 7/30/2012 /S;:i.d- er.so NA /!.j, 11.J NA 

MW-104 7/30/2012 i75b !i,09 8.11 /9,00 18.95 

MW-F2 7/30/2012 NA NA 

MW-F3 7/30/2012 NA NA 

PZ-302-AI 7/30/2012 1~"36 ;;'-1,"J.'d, 18.21 'ii/,,}.$ 44.28 

PZ-302-AS 7/30/2012 fif3q 611,:1 <2 18.27 111,SIJ 24.58 

PZ-303-AS 7/30/2012 /StJil-' l.j~;\f.;:i 20.3 11P,1:~ '. ·~: 28.32 

PZ-304-AI 7/30/2012 SID 'J!./, l"J 21.12 ~.d>o 52.25 

PZ-304-AS 7/30/2012 /SL1 ;cJ,"1/ C 20.83 i,l~,3,. 29.35 

S-1 7/30/2012 NA NA 

S-10 7/30/2012 //(JP so.s!l 47.26 s,1:r 1 56.83 

S-54 7/30/2012 NA NA 

S-60 7/30/2012 NA NA 

S-61 7/30/2012 /:J/S .'.111, 1- 16.82 ;l(,1./)? 26.49 

S-75 7/30/2012 A!odl.i ..... ;, ' NA IJ.1/S NA 
-S-76 7/30/2012 NA NA 

S-8 7/30/2012 13-.:rj /'I, 'l'l, NA 31,"J..0 NA 

S-82 7/30/2012 !SJ.S JJ>, '18 17.24 $,~,,, 25.32 

S-84 7/30/2012 /0:J.5? ab,18 23.61 3.3,'3() NA 

5-53 7/301.:v.n flfJ-{, /'l,J.7 M /7,tJO -1,,A 
ut-w3 ~ li,f,,.~,.. IA°SS '1•-1'1 '-l'l--"6~ 

' 

Page 2 of 4 

Global Presence 
Personal Attention 

Notes 

Presumed Present: 
Inaccessible, location severelv 

Severely overgrown 

Damaged: casing bent at 45" 
an' le, unable to measure 

Presumed Destroyed: no well at 
GPS location or vicinihi 
Presumed Destroyed: location 
under toe of C&D landfill 

. . 

Presumed Present: 
Inaccessible, location severelv 

Presumed Destroyed: no well at 
GPS location or vicinitv 
Presumed Present: 
Inaccessible. location severel" 

Severely overgrown 

Damaged: casing bent at 45" 
anr le, unable to measure 
Presumed Destroyed: no well at 
GPS location or vicinitv 
Presumed Present: 
Inaccessible, location severe!" 

For correlation with water levels 
measured on 5/9/12 

Herst & Associates, In?. 4631 North St. Peters Parkway, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~RST & ASSOCIATES, INC.* 
Global Presence 

Personal Attention 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· 
' ' 

Shane Tamborski Jon Wilkinson Bill Abernathy and Rachael Haynes 

Depth to Depth to Water 
Total Depth 

To1al Depth 
Well ID Date Time Water Previous Event Previous Event Notes 

(ft) (ft) 
(ft) (ft) 

" 
D-3 7/30/2012 135& 38.Jf 34.88 /01.f(, 107.91 

D-85 7/30/2012 23.68 81.09 

1-4 7/30/2012 ll./-t>7 31.,00 33.12 7~.(p(,, 78.70 

1-68 7/30/2012 . \ 'l 'l, ~ '1_6 J, 1, 16.92 40.11 40.86 

1-73 7/30/2012 ! 1;,. !./ ;J.?_J,t; 28.16 1'.10 _:Zi 50.38 

LR-103 7/30/2012 \:t,S~ i{to:10 37.52 a'f.'lo 49.93 

LR-104 7/30/2012 I It; 5JI.. :J ,. Jl 26.23 1.,5. fil;l 65.04 Also Labeled PZ-305 

MW-F1S 7/30/2012, NA NA NA NA NA NO LONGER PRESENT 

MW-F1D 7/30/2012 NA NA NA NA NA NO LONGER PRESENT 

MW-1204 7/30/2012 Ji,30 j'?,.~o 32.34 17/.7.3. 171.72 TOP OF PUMP 

PZ-100-KS 7/30/2012 I .'.2 I~ 30.'11 27.44 ,:,gg, 15 388.47 

PZ-100-SD 7/30/2012 1-::i J() 5':i.9-3 40.19 ''lt-1,'1'8 96.51 TOP OF PUMP 

PZ,100-SS 7/30/2012 J :1 ('; I. '17,?fJ 39.14 1?9', :i,; 89.41 . TOP OF PUMP 
,a>,, 

PZ-101-SS 7/30/2012 I I 3 't 7J,73 61.01 155,l,J 155.72 

PZ-102-SS 7/30/2012 11,;,,-., 1fll.3n 37.48 91.>18 91.52 

PZ-102R-SS 7/30/2012 II?. I 37.7Jl 35.90 91,0'f 91.19 

PZ-103-SS 7/30/2012 11'4 '-(J,,11.( 29.94 l 'i'l,71 149.86 

PZ-104-KS 7/30/2012 1/)",C, 1.') .t\ri 19.88 l.lt\¢ 'lln 411.18 vow~~ed wJ. 'I\ 
PZ-104-SD 7/30/2012 \Ad 1, ,3.'o'O 24.97 (~.?O 120.36 TOP OF PUMP 

PZ-104-SS 7/30/2012 (()q s ?-.3.'{) 24.70 IU() .l2 140.37 TOP OF PUMP 

PZ-105-SS 7/30/2012 1/ll-'¾ :J,,'1,l'f 27.10 1«-\ll, ~\ 144.65 TOP OF PUMP 

PZ-106-KS 7/30/2012 )'ii~ ,1&:l 5.41 ?/71f, 97 375.06 

PZ-106-SD 7/30/2012 f/,"7 Ii>. 'J6 16.74 I q{., !"'i 196:25 .. fO.J;_ OF PUMP 

PZ-106-SS 7/30/2012 I ~!)I 11.,q~ 15.86 /I,/ ,in 161.23 TOP OF PUMP 

PZ-107-SS 7/30/2012 1~37 ~q_y 31.46 11r~. tt(i 104.03 

PZ-108-SS 7/30/2012 19.17 148.11 
··• 

PZ-109-SS 7/30/2012 /If; II St. '/I 27.18 131.11 131.12 TOP OF PUMP 



~RST & ASSOCIATES, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Global Presence 
Personal Attention 

Personnel: Shane Tamborski, Jon Wilkinson, Bill Abernathy and Rachael Haynes 

Depth to Depth to Water Total Depth Tota! Depth 
Well ID Date Time Water Previous Event Previous Event Notes 

(ft) (ft) 
(ft) 

(ft) 

PZ-110-SS 7/30/2012 14~'1 2ri'.) I 28.24 011· 107.19 Top of Pump 

PZ-111-KS 7/30/2012 u,.::,,. I fl,? I 9.65 '1~,4 ;q 374.58 

PZ-111-SD 7/30/2012 llfJIJ.j 35. ~3 33.68 J9(,.[i/ 196.86 Top of Pump 

PZ-112-AS 7/30/2012 IA/, fl 'f ~~ -,I!) 
J ,,,10, 

?9.53 :/Jl.33 3R91 

PZ-113-AD 7/30/2012 iuJ() 31.<,» 28.37 ,u,.,.,, 110.23 

PZ-113-AS 7/30/2012 ouJr'I. -1.f/.o:;~ 28.31 3 (? . .:!,;J 39.28 

PZ-113-SS 7/30/2012 JJ.J&A 31.85 28.61 /(po.J/-3 160.47 

PZ-114-AS 7/30/2012 11 :r. '.l. 11. ~ 1t,45 11,,3.c; 26.11 Top of Pump 

PZ-115-SS 7/30/2012 lpl.;:i.t:; 1-fA, q 1, 15.43 9.D.41 81.18 Top of PumpCJIW .. 

PZ-116-SS 7/30/2012 Ile :J (,, 3/, 80 31.39 ,Li'f, qg 150.00 Top of Pump 

PZ-200-SS 7/30/2012 !!4& i/5.'JB 40.07 99.51 99.59 Labeled as GMP-7 

PZ-201A-SS 7/30/2012 JJ~& 33.55 23.97 Ft~. ,1 86.22 Top of Pump 

PZ-202-SS 7/30/2012 \[6~ 1111 14.79 ~.i.4 85.29 Top ?flump 

PZ-203-SS 7/30/2012 1101 .l1, 1-0 27.60 Ill, '2,,'b 111.41 ,d4. 

PZ-204-SS 7/30/2012 /(,// /:J,2#'. 10.79 Do,n 1 88.05 Lak/~mtt~ 
PZ-204A-SS 7/30/2012 lt./5 7.3/ 6.62 33.:f!, 78.81 -D,T,;. "•' -

PZ-205-AS 7/30/2012 /&, '.l. lt 3o.'l<; 27.47 &:11, It; 50.15 

PZ-205-SS 7/30/2012 I 5 '1 I 31, ,, 27.42 Ul,95 93.00 

PZ-206-SS 7/30/2012 I ,; .t,() 3"1. 1n 26.62 1.u,.ao 126.78 

PZ-207-AS 7/30/2012 /U37 3.;l.11 29.32 39",I/!'> 39.50 

PZ-208-SS 7/30/2012 t 'l 'l.lL Al,. D\_ 23.19 i('jl .;c, 100.42 

PZ-305-AI 7/30/2012 11P~ il 9. 1.0 26.71 If(), 11 40.24 
Also Labeled 

LR-104-AI 

PZ-1201-SS 7/30/2012 NA NA NA NA NA 
Unable to Find, Well is 

Burled 

. S-5 7/30/2012 1'1tJ3 3/,,, 0 I 31.21 ,p/.341 44.37 

-V S-84 7/30/2012 23.47 33.33 

. 
. 
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~RST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Shane Tamborski & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

0-3 11/J{/j;- rJ9S6 <to, 1 I 34.88 ld7,1S 107.91 

0-85 11hi1h- /007 'J.'l, 37 23.68 J)o.;s 81.09 

1-4 11/;.r,/;~ d</<:a' Js:,sv 33.12 7;,6S 78.70 

1-68 nh-6 'J- I0/6 :l.:t 73 16.92 f/o,7S 40.86 

1-73 ,,hi , l'foS 3J,1~ 28.16 S-o,aJ 50.38 • I "). 

' LR-103 /JI 2, j J- I 1/'1 I Yol,79 37.52 <i'l, ~o 49.93 

LR-104 I J /l/11 11.'I~ 26.23 6?-99 65.04 /J L"1 •J. 
MW-1204 ,; J.(1 7-- /]/{, JJ,S/ 32.34 /7/, JI) 171.72 

PZ-100-KS ;1:,' I/ ')(; 
,,,. /6 'I(} ;;.9,s6 27.44 3f-7, vs 388.47 

PZ-100-SO ',/2. I 

'ft,IF 40.19 96,SS 96.51 If J.61 'J., /037 
PZ-100-SS ,/2 , /( ')-(/11- IP3~ l/,J.J./J 39.14 ?9,l.'8 89.41 

PZ-101-SS , ; b!. I).- 1107 i9.'l-l 61.01 /),,00 155.72 

PZ-102-SS 
, 

/JI J f iiJ-, //JI{ Jt, -:;.g 37.48 1/, 'II/ 91.52 
I 

11 !JJ., PZ-102R-SS ti! /116 39. '17 35.90 'JI, to 91.19 , 
PZ-103-SS ll/)£1 :;i., 1/J..3 ;)..), 30 29.94 l'-/9, 6:1 149.86 

PZ-104-KS 11/J.{1 ,:;., 1/1/3 ;;u, <;? 19.88 I/!/, )..S 411.18 

PZ-104-SO 11/2.{ I)- lt38 :J.S,tJI/ 24.97 IJ-6,S I 120.36 

PZ-104-SS 1,b-,1 ~ I/YO QJ,i,S 24.70 /'f(), J.I.( 140.37 

PZ-105-SS ;, /2.r, /;;., (157 :t.7,SJ.. 27.10 l</f/, 8':J.- 144.65 

PZ-106-KS ,,/2i,, 'J- J33'S {.59 5.41 37'1.'Jo 375.06 

PZ-106-SO i,/2.i,, 'J-, l33J.. /7,"JJ 16.74 17 ,. ;u, 196.25 

PZ-106-SS ,~/2 :, ~ 1110 It. 7;.., 15.86 l{/.J.6 161.23 

PZ-107-SS 11/J, ~i)-, 11,~/ ]t,1/S 31.46 Id Y. oo 104.03 

PZ-108-SS ,;//6/;;;., l'f;J. 7 /VA 19.17 /VA 148.11 

PZ-109-SS I i/J. 6i:J. /f/)9 5V.6S 27.18 /J/,{I'/ 131.12 

PZ-110-SS i,f;bd.;,.. l'135 31/,9'5 28.24 /(}7,).3 107.19 

PZ-111-KS 11/;.6/:i, ;y,o /tJ.([ 9.65 J7f/,;J.0 374.58 
, , 

Page 1 of 2 

Global Presence 
Personal Attention 

Notes 

Also labeled PZ-305. 

TD is top of numn. 

ro- tbuhle cAe~nd 
TD is top of Pumo. 

TD is too of numn. 

TD is top of oumn. 

TD is top of Pumo. 

TD is top of numn. 

TD is top of oumo. 

TD is top of PumP. 

-PO klw:ey "'re,eH-f 
tA,,l, -,Por,J,/e c4~fd 

TD is top ofouriio. 

TD is top of PUmP. 

Herst & Associates, Inc. • 4631 North St. Peters Parkway • St. Charles, Missouri 63304 • Tele: (636) 939-9111 • Fax: (636) 939-9757 



~RST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Shane Tamborski & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-111-SD (f/J/, ;.., I '-lf8 Jf, 3;1- 33.68 l'Jt,IJ I 196.86 

PZ-112-AS 11/Ji ' 1/J- o9V9. '31/. :?6 29.53 J,y, 10 38.91 

PZ-113-AD ',l , 
II >-i. 'r /506 13,tJ 28.37 f lo, !3 110.23 

PZ-113-AS 11'!)-.{'. }- ,~03 '33•~ 28.31 39df 39.28 

PZ-113-SS 'I :'fl ,tlii P· /Sol "31,'1$7 28.61 l!tJiUJ 160.47 

PZ-114-AS ll I I II 'J.b, :i.., 10,0 ;;J.:J. ~o 17.45 :.2.6 I JS 26.11 
, , 

;?J,/6 PZ-115-SS I Ii -:,I, <¾-, /[J-J..3 JI, o/9 15.43 81.18 

PZ-116-SS II i)ll, ')., f Ja..J JJ,13 31.39 11./9, "10 150.00 

PZ-200-SS II J_~ '•)... tOSJ 1ii?S 40.07 99.~/ 99.59 

PZ-201A-SS 11/J,(, ,... IJ oo ;J.J,JJ. 23.97 ¥6,()1 86.22 

PZ-202-SS ,,;;.,,,., !IJ'ii 17,SO 14.79 Fs,10 85.29 

PZ-203-SS 1/){,';;;J, II~'-! ;).7, "If 27.60 I//• 3i 111.41 

PZ-204-SS i,h.'t, /-:,... 1100 //, J,1 10.79 P?,OJ.. 88.05 

PZ-204A-SS 1ih.i,1. 1- IJ0.3 {,91 6.62 PS',/6 78.81 

PZ-205-AS ,i/J.i;p .. 11~9 J/,YS' 27.47 'Iv, UJ 50.15 

PZ-205-SS I I/).[ f:L /1/{JJ. 1:J, (f/ 27.42 9;1,'i:! 93.00 

PZ-206-SS I ' I 

]s', 61 /1/J.[ I ,., , /1/;J-f 26.62 IJ.-5,3? 126.78 

PZ-207-AS 11/211 g_., /S'JIJ 1'-/,73 29.32 39, SI/ 39.50 

PZ-208-SS tt/2.6/;J., /tJJ{J ?S,"Jj 23.19 /~~,'{{) 100.42 

PZ-305-AI f,/2.jl,,,, II/JI/ JJ,'jl) 26.71 Yot!tJ 40.24 

S-5 I' l 
I I/,;)£ 11,1-, 09S'! '37/17 31.21 1/'lt/6 44.37 

S-84 1,UJr /1)0'/ :J.'i,!S 23.47 '3:J.~/ 33.33 

Page 2 of 2 

Global Presence 
Personal Attention 

Notes 

. . 
'1"(}• {/QIA,l,#1 C/,(C~t\J 
TD is ton of numo. 

TD is to□ of □um□. 

TD is too of oumo. 

TD is too of oumo. 

Labeled as GMP-7. 

TD is too of numo. 

TD is too of □um□. 

7tJ-/Jb.,l,fe cle~keJ 
1/'J-fb"'61e, cJ..ec''r:erJ 

Also labeled as LR-104-AI. 

Herst & Associates, Inc. • 4631 North St. Peters Parkway • St. Charles, Missouri 63304 • Tele: (636) 939-9111 • Fax: (636) 939-9757 



~RST & ASSOCIATES, INC.® 

Site: 

Personnel· 

Wel!!D 

D-12 

D-13 

D-6 

D-81 

D-83 

D-87 

D-93 

1-11 

1-62 

1-65 

1-66 

1-67 

1-9 

LR-100 

LR-105 

MW-102 

MW-103 

MW-104 

PZ-302-AI 

PZ-302-AS 

PZ-303-AS 

PZ-304-AI 

PZ-304-AS 

S-10 

S-53 

S-61 

S-75 

S-8 

S-82 

GROUNDWATER ELEVATION MEASUREMENTS 

West Lake OU-1 

Jon Wilkinson John ReQan 
' 

Depth to Depth to Water 
Total Depth Total Depth 

Date Time Water Previous Event Previous Event 

I (ft) (ft) 
(ft) 

(ft) 

4/0-f /j f'>/4 5J.°S5 50.26 148.60 

/~;:J../ 1-f<,,'J.u 40.90 136.02 

/0515 'Y'l,/'J 18.01 108.28 

/1'5":J- 'X2:B?- 21.02 62.75 

/(JO 'J:i..1,(6 18.99 98.41 

1:i,dt 17,0?- 34.72 112. 75 

/14) 9-3,~ 21.34 114.50 

n 10 l.1,::i,'9') 50.57 94.40 

/!f"k 11{,"id 16.70 44.95 

(Yt'J..- /f./,i/1 12.25 38.90 

R:13 /2/,5"') 12.20 41.29 

/'<-:1"6 l'-1,S-I 12.18 40.59 

//4"' ,~;;i.30 20.35 57.10 

l~d'J-
'""' 'J-3 

17.40 27.21 

/; '2,"") 32-~ 31.38 37.96 

/10/ ',J(), /7 18.53 22.80 

1/13 t{,LJI-I 9.50 14.45 

/I rO 11.''l>I 11.09 19.00 

/¥)/ '::,_,"'.2,.. II 21.22 44.25 
,. ;)..'3,lfJ 21.28 24.54 ·n-, 

1))-0P d':J,i){ 23.42 28.29 

1;).,l a, l~.05' 24.19 52.20 

1-:i. [0 cl5,'KO 23.90 29.32 

R lrJ-. ti;}.'7G 50.54 56.81 

09~ !<o, 3~ 14.27 17.00 

!Of'{ 1},v'a.,3• 20.17 26.48 

I~ 1vlk NA 17.45 

/l I';). 1c;,:·y3 14.49 31.20 

lf/8-1 JJ /llf'J. :).'J./1'1 20.48 25.49 

' 
Page of 3 

Global Presence 
Personal Attention 

Notes 

Damaged: obstructed at 3.93, obstruction is 
soft 

Damaged: casing bent at 45° angle, unable 
to measure 

Damaged: casing bent at 45"jln9f,~~~ 
to measure 

Herst & Associates, Inc. 4631 North St. Peters Parkway, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



1tRST & ASSOCIATES, INC.0 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· Jon Wilkinson John Regan 
' ' 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event 
(ft) 

Previous Event 
(ft) (ft) (ft) 

D-3 4/J1<, 1~19 4o.s5' 38.11 107.86 

D-85 /c)':>"7 'J.9,fof:S' 'a"l, uC. '8/,0") 
1-4 {3':lC. 3'5. "9"7 36.00 78.66 

1-68 1,5-~ fl'J,'11 20.63 40.77 

1-73 /410 33/-/3 28.25 50.38 

LR-103 14/ "'I L(;),?;6 40.70 49.90 

LR-104 {1{/0 3t,G?,- 29.11 65.00 

MW-F1S NA NA NA N~ NA 
MW-F1D NA NA NA N~ NA 
MW-1204 /100 'a,"').?54 33.20 171.72 

PZ-100-KS /d-1 <, J..G..3d- 30.41 388.15 

PZ-100-SD Id-I':>- 35,'8? 52.93 96.48 

PZ-100-SS /:;JI? 17,z.t, S) 47.50 89.25 

PZ-101-SS I /",--J »-~ t "( 72.73 155.61 

PZ-102-SS l!Lt-3 ::I?,~"') 44.80 91.48 

PZ-102R-SS /!4t'J ;'.l'3;-'R 37.78 91.04 

PZ-103-SS /13G 7,5?5 42.74 149.79 

PZ-104-KS ///7 18, ")/ 22.40 409.26 

PZ-104-SD ;;;:;./ ,:J.J,O) 23.80 120.50 

PZ-104-SS //;)?, l,Q/ ~ 23.48 140.22 

PZ-105-SS //08 d.41{q 27.74 144.81 

PZ-106-KS 10$3 Lt,s'f 6.82 374.97 

PZ-106-SD /OSI ;4,c;;,9 18.20 196.15 

PZ-106-SS l<Y/9 /3,5') 16.92 161.20 

PZ-107-SS 1-:::is'[s 3<o,Qf') 34.40 103.99 

PZ-108-SS NA NA NA N NA 
PZ-109-SS lt;/J/0 /53'7 rr?,s) 59.91 131.18 

Page 2 of 3 

Global Presence 
Personal Attention 

Notes 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

NO LONGER PRESENT 

TOP OF PUMP 

Herst & Associates, Inc. 4631 North St. Peters Parkway, St Charles, MO 63304 (636) 939-9111 (636} 939-9757 fax 



~RST & ASSOCIATES, INC.• 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Jon Wilkinson, John Regan, 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event 
(ft) 

Previous Event 
(ft) (ft) (ft) 

PZ-110-SS 1.r/-Jr~ f"Soi 33,& 33.21 107.11 
' 

PZ-111-KS (3l/3 q:;;.0 10.71 374.59 

PZ-111-SD ls'tG 38:''jJ;;, 35.93 196.81 

PZ-112-AS 1331 35J:f/ 32.78 38.83 

PZ-113-AD /1}<, 3~~ 31.68 110.12 

PZ-113-AS I< I/ ,~3,9g 31.55 39.22 

PZ-113-SS {j/5 32t,d<S 31.85 160.43 

PZ-114-AS 1;;,50 i"3-~") 21.35 26.35 

PZ-115-SS 1?4'b }~,&> 36.93 80.92 

PZ-116-SS /103 &""? ,dS 31.80 149.98 

PZ-200-SS {J-0) I-::/('},~ 45.58 99.51 

PZ-201A-SS I I'll 1-;).,sj 33.55 86.11 

PZ-202-SS f/';}_q t'toB 17.78 85.24 

PZ-203-SS 11/':J. ;J4,9l/ 27.80 111.38 

PZ-204-SS ld-Lf/ G,"';>Jo 12.85 88.01 

PZ-204A-SS /"Jlt'? 4,?5 7.31 83.34 

PZ-205-AS /1tcF/ ~,"&? 30.28 50.15 

PZ-205-SS /'t/d- 3/, o'J- 31.51 92.95 

PZ-206-SS /'to'<.. l-:19, 33 34.70 126.80 

PZ-207-AS l'3dl ,~5'. t) 32.75 39.45 

PZ-208-SS m,3 f)-2,CJ.f 26.01 100.36 

PZ-305-AI 12/6? 3~.,/U{ 29.60 40.18 

PZ-1201-SS NA NA NA NA NA 

S-5 17/J-'J l~,.c::3 36.01 44.34 

S-84 L.i/-,Jr,., /Jc).,'-,-<j cJ.-9, '-{~ 26.98 33.30 
, ' 

Page 3 of 3 

Global Presence 
Personal Attention 

Notes 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Top of Pump 

Labeled as GMP-7 

Top of Pump 

Top of Pump 

Also Labeled 
LR-104-AI 

NO LONGER PRESENT 

Herst & Associates, Inc. 4631 North St, Peters Parkway, SL Charles, MO 63304 (636) 939-9111 (636} 939-9757 fax 



~RST & AS'SOCIATES, INC.® 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel: Jon Wilkinson, Matt Stewart 

Depth to Depth to Water 
Total Depth Total Depth 

Wel!lD Date Time Water Previous Event Previous Event 
(ft) (ft) (ft) (fl) . 

PZ-110-SS :l!J//~} lo~7 z."6.'tl 33.06 1£>7. \\ 107.11 

PZ-111-KS • t,HU 8. S' l 9.20 J74.$l\ 374.59 

PZ-111-SD lol.('0 :>1,/6, 38.96 ! 1..1 I 196.81 

PZ-112-AS /V:i'-/ z. t'l'9 35.09 3!.~) 38.83 

PZ-113-AD 103 3 is.10 34.06 110 Ill.. 110.12 

PZ-113-AS 10 iit 1A, o:S' 33.98 3"1.l-t 39.22 

PZ-113-SS \1) °!)I iti'< 34.20 \~'{] 160.43 

PZ-114-AS \'l5<\ ll.?9 23.37 '2b.'3~ 26.35 

PZ-115-SS \151 l y ~'-I 15.88 io '.'\'Z... 80.92 

PZ-116-SS ! 152.? tz.s.,~ 27.25 . «fl ,Cffl 149.98 

PZ-200-SS I \\.\2..'1 ri_t:,,l,J,, 30.58 qq .SI 99.51 

PZ-201A-SS i ILJ~2. Io.LI\ 12.39 ~ ~ i I\ 86.11 i 

PZ-202-SS 
I I ':!>Ii 15.'2.~ 14.08 'b 5.z..1.1 85.24 I 

PZ-203-SS 
I 1'2.Yo 2. ~.\\.'\ 24.94 Ill.'¼ 111.38 

PZ-204-SS \ Hsv ,1.1& 6.76 $8.0t 88.01 

PZ-204A-SS 131('1 S:-t, 4.95 al.tu 83.34 

PZ-205-AS \\1.0 '2. SJ\~ 30.97 So .\S 50.15 

PZ-205-SS l\\''6 'lS.'7S 31.02 2\~ 92.95 

PZ-206-SS 15'14 'IL J~ • 29,33 
"·"'· e,.:i 

126.80 

PZ-207-AS 1,n."4 1-6.'.¼ 35.11 31.'ff 39.45 

PZ-208-SS l'-~i 2\. 57 22.04 loo.Ji 100.36 

PZ-305-AI l'S'3S' 1.1,,.39 32.14 "(G,16 40.18 

PZ-1201-SS NA NA NA NA NA 

S-5 ,. \ DV )1..''61 37.63 4 L( . ':) 'f 44.34 

S-84 7lil 1 '3 o9~ b 'Z. >, 1Lf 29.43 ") ).1o 33.30 

'V-\\.\: ::,le w,1 ,,1q 2.l A7 - -,.3.32... 
' , 

Page 3 of 3 

Global Presence 
Personal Attention 

Notes 

Top of Pump 

Top of Pump 

- ·- \Qj> '~ 

Top of Pump 

Top of Pump 

Labeled as GMP-7 

Top of Pump 

Top of Pump 

. 

T-.. • ~ '.?v..~ -
• • 

Also Labeled 
LR-104-AI 

NO LONGER PRESENT 

Ob,h·,.,hl ...\: '3 }. ')2._ 

Herst & Associates, Inc. 4631 North St Peters Parkway, St. Charles, MO 63304 (636) 939-9111 (636) 939-9757 fax 



~_RST & ASSOCIATES, INC.~ 

Site: 

Personnel· 

Well ID 

D-12 

D-13 

D-6 

D-81 

D-83 

D-87 

D-93 

1-11 

1-62 

1-65 

1-66 

1-67 

1-9 

LR-100 

LR-105 

MW-102 

MW-103 

MW-104 

PZ-302-AI 

PZ-302-AS 

PZ-303-AS 

PZ-304-AI 

PZ-304-AS 

S-10 

S-53 

S-61 

S-75 

S-8 

S-82 

GROUNDWATER ELEVATION MEASUREMENTS 

West Lake OU-1 

Jon Wilkinson Matt Stewart 

Depth to Depth to water 
Total Depth Total Depth 

Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

l:.Jlet,.,a Ot\\"I /.//,. 0l 52.33 ['{A_ ((J.J 148.60 
~ 

IQIJ 31:,, 0'i 43.24 l'!)b,Ot 136.02 

1313 1'1. it 20.12 l~.1,6 108.28 

,z.a, ,:,. :j( 22.82 1,1,,:ff 62.75 

13&'.> /),/0 21.15 Di&.-11 98.41 

10<{0 11.w 37.02 Ill.~ 112.75 

11,'{+ {t,.'IS" 23.28 II<-( :ro 114.50 

tJ<\S0 t.ll?.10 52.77 •11<,<{o 94.40 

IH2, 1z_.8o 18.90 !.{c.1 !\( 44.95 

1ro1 8,o& 14.43 3&/I,~ 38.90 

/"/c.{I. $. t."I 14.57 tit.~ 41.29 

fl.{4? 5.Z-3 14.51 · 1-fo,-a. 40.59 

' 1i-1i 1+.6Z. 22.30 t;:/, Ill 57.10 

I 1,0~ IS.I b 15.28 '27.2.l 27.21 

I l'il-S" 7!\, --41 32.53 ~'-?--\1, 37.96 

I\ I °?)OZ. N ,'8/f; 20.19 7.2,60 22.80 

12.3$ ig .'{O 11.44 1t./.. I.(')° 14.45 

/'UJ6 .:}.~J 12.81 1-f.Oo 19.00 ,,.,,., l~.4-t- 23.11 ti.<t.U 44.25 

I 11&./f; l';J,Sy- 23.40 U,5'{ 24.54 

lito to.u 25.21 'Z-6.'lf\ 28.29 

I 12.31 tlil.,e 26.05 $'l.:Z,o 52.20 

' ! 1'?.-Z,"'I -z,,.~tj 25.80 'J 4l.:ri 29.32 

/)tj s-.:i (l!t,./i'f' 52.75 ~b.6\ 56.81 

1(1 z. fl .1Z.. 16.35 /8.1./-S- 17.00 

1311 I b. '{3 22.33 £.lo ,vt(/. 26.48 

N.tll IJ.14 NA ... 1\A 17.45 

flt'l 10. 'S4/ 16.73 31.t,o 31.20 

~w I ?.oi'l 11,.l}f 22.44 is.~ 25.49 

Page 1 of 3 

Global Presence 
Personal Attention 

Notes 

Damage.cl, obst.ueted at 9.93, obstflieHefl ,_ 

. 

. 

·-

ta,.1:.:i..iasttfelo· 

' 

pamaged: caslng bent at 45° angle, unable 
,,,.. to measure 
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~RST & ASSOCIATES, INC.• 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill 

Personnel· Jon Wilkinson Matt Stewart 
' 

Depth to Depth to Water 
Total Depth Total Depth 

WeU!D Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

D-3 '{/6(1,111} IPZ.,g Jlf.fl~ 40.55 I .97.<&I. 107.86 

D-85 , l,. DC\S o 13.io 29.65 61.d-l- J?1.o::i 
1-4 !Otl. '>'L-bO 38.77 7i.t-.c. 78.66 

1-68 t1C,o lb.1l 22.91 '-tt> .17 40.77 

1-73 lll't- 1.%.07 33.43 So.1l 50.38 

LR-103 I !O'S I 31.1-9! 42.85 "!'I.ti.:> 49.90 
' LR-104 lbt< tr. 1-8 31.62 &<; a:; 65.00 

MW-F1S NA NA NA NA NA 
MW-F1D .. • .,NA NA NA NA NA 
MW-1204 >.: I I"' • 17."(1 27.84 111.lL 171.72 ... , 

' 
PZ-100-KS \ ll 5 it\!{ 26.32 '>1'!.15 388.15 

PZ-100-SD \'-It, 36.?5 35.87 c,-{, .41 96.48 

PZ-100-SS 11.11, J4.li 34.57 '6 ~.z.s 89.25 

PZ-101-SS I '33'½ t:;'k. l"I 53.15 tss,l.l 155.61 

PZ-102-SS 1591 1.5. ,3 27.67 ~ l.l{ '6 91.48 

PZ-102R-SS 503 '25. I~ 28.79 ~I . olf 91.04 

PZ-103-SS JZ-5 I,. j q 
• I ,.. 9.58 11.fll 7q I • 149.79 

PZ-104-KS \?,LA \~.II 18.71 lf II<\ ,Z.,b 409.26 

PZ-104-SD \1.SI '2.Z,\'7 22.01 \1..t .5/41 120.50 

PZ-104-SS \'2.5) 'Z.:O ,\\ 21.25 1'{0.21. 140.22 

PZ-105-SS ttz.t 2-'-\.1..L( 24.19 lYl.\, ll 144.81 

PZ-106-KS ltl! It-. ;,I.\ 4.59 37\f'\1 374.97 

PZ-106-SD l 1.( ') l'>.S2 14.69 jq .IS 196.15 

PZ-106-SS 11. Ii; 12.47 13.57 lb :lo 161.20 

PZ-107-SS llf-to 3t.\L 36.30 103CA 103.99 

PZ-108-SS NA NA NA NA NA 
PZ-109-SS "1 la( ... ~1} IOS.> 1s.i, 27.53 13 .1i 131.18 

Page 2 of 3 

Global Presence 
Personal Attention 

Notes 

'---._ 

Also Labeled PZ-305 

NO LONGER PRESENT 

NO LONGER PRESENT 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

TOP OF PUMP 

NO LONGER PRESENT 

TOP OF PUMP 
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.\-ht~,; ASSOCIATES, INU. /1( 
. .· /i!/9.bal /;!{gJ,J>11Ce .. 

·. 'Pilr§onar'f{lf$fl/1on• 

Site: 

Personnel: 

Well ID Date 

D-3 l,;;oho,J 
• 

D-6 J 

D-12 

D-13 

D-14 

.. D-81 

D-83 

D-85 

D-87 

D-93 

1-4 

1-9 

1-11 

1-62 

1-65 

1-66 

1-67 

1-68 

1-73 

S-5 

S-8 

S-10 

S-53 

S-61 

S-75 

S-82 -~ 
S-84 o, /iJ1,4,3 

7 

GROUNDWATER ELEVATION MEASUREMENTS 

West La.ke OU-1 

Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water Total Depth 
Total Depth 

Time Water Previous Event Previous Event 
(ft) 

(ft) (ft) (ft) 

O~lt 'S+-SZ> 34.65 N/A* . 107.86 

,. 1.fil lllb 14.28 N/A* 108.28 

ll"fM 1,,/'f. ,_, 46.62 N/A* 148.60 

I j-tJ <-/{) .os- 36.89 N/A* 136.02 

I '-13?.. 6:). 11- 28.97 N/A* 33.32 

01 rs-- to.:!.'-( 17.75 N/A* 62.75 

11ri. re.:1=1- 15.10 N/A* 98.41 

08'sj Zt.,.i.,J 23.60 N/A* 81.07 

/~'l. 1.1'1,0S' 31.20 N/A* 112.75 

lo'S""I 11.-:i< 16.85 N/A* 114.50 

0"113 ss . .11 32.60 N/A* 78.66 

\1 ....... io.1oe 17.82 N/A* 57.10 

D'to(' ~1. ei; 46.90 N/A* 94.40 

11ft 11o,o, . ..;,12.80 N/A* 44.95 

I '{t>O I I. 'f\ 8.08 N/A* 38.90 

1gs-z,;•::·· IL 'r'( 8.29 N/A* 41.29 

l1f1 l I. "Ii' 8.23 N/A* 40.59 

/3 tb /"i. C/1- 16.88 N/A* 40.77 

11 'i S-Z. so ':jj 28.07 N/A* 50.38 · '; 

01,r 'h'"':1r,,, 32.82 N/A* 44.34 

11113 l,s.BI 10.54 N/A* 31.20 

fl~O~ ild (4 46.95 N/A* 5p.81 

11i9712 I!>. ':Jo 11.12 N/A* 17.00 

I 11,q ~-~> 16.43 · N/A* 26.48 

Ut.i:i N.,IA NA N/A* N/A 

li,s-:t 11. 'l"\ 16.95 N/A* 25.49 

OBS! 2b.~ 23.34 N/A* 33.30 

Notes 

. 1:1,.A>k- c.,l,ut..4'1 <A-

I 

Damaged: ca~lng bent at 45~ 
angle, unable to measure 

. -NIA-Total Depths from July 2012 event utilized forth1s event 

Page 1 of 3 
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u.sf & ASSOCIA'r,s, INC! n1:, .. JJ/g//.11LRres1mce 
·Pe'fSbnaiAtt8liiion 

Site: 

Personnel: 

Well ID Date 

LR-100 ltJil1,.l1,o,, 
' LR-103 , 

LR-104 

LR-105 

MW-102 

MW-103 

MW-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 'tf 
PZ-1.11-SD .ql~h.013 

GROUNDWATER ELEVATION MEASUREMENTS 

West Lake OU-1 

Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event Previous Event 

(fl) (fl) 
(ft) 

(fl) 

lf'l.S'" ih-'ffi 15.16 N/A* 27.21 

1-1¢ 3"1. "1-S- 37.29 N/A* 49.90 

1-1\./.1 z~.sf' 25.98 NIA* 65.00 
. 

/2.!f' 31.3'1 30.49 N/A* 37.96 

1131 ll.13 14.88 N/A* 22.80 

tc,32,. 8.Sr 6.40 N/A* 14.45 

/001.. ,~.31 7.83 N/A* 19.00 

I o'(E? i-r. 38 27.47 N/A* 171. 72 

I 'l '18 £,(,,:,. d4. 26.14 N/A* 388.15 

1s~1.1, .3 '{. 'i"I 36.75 N/A* 96.48 

l?. '-I"( g3.-~ z_ 34.18 N/A* 89.25 

I 'Z.10 S'1.'f"I 58.19. N/A* 155.61 

!IS-'3 'Z..'( . -=,::i 25.63 N/A* 91.48 

11.-00 -z.._, '/I 25.14 N/A* 91.04 

h l/El sw 6.72 N/A* 149.79 

, ,i.:.~ 'lo.<$ 19.11 N/A* 409:26 

111.-l 7 ' .'\"\ 
22.17 N/A* 120.50 

111.,r It\. Sl:, 20.11 NIA* 140.22 

I O'S""i z.o.1. !::>'I 24.24 N/A* 144.81 

10'2.'1 '5.c6 4.34 NIA* 374.97 

1011 17.. 38 13.52 N/A* 196.15 

10B. It ?t:, 12.47 N/A* 161.20 

lot :i ?s b'l.. 31.12 N/A* 103.99 

oei.13 c:,. 81 35.86 N/A* 131.18 

0~3'1 ~-bS" 28.81 N/A* 107.11 

I 'Z,l;7, t\, 11 8.51 N/A* . 374.59 

IV/..0 ~.11 33.16 NIA* 196.81 

Notes 

Also Labeled as PZ-305. 

. 

TD ls Top of pump. 

TD ls Top of purf!p. 

TD is Top of pump. 

TD is Top of pump .. 
. 

TD is Top of pump. 

TD is Top of pump. 

. 

TD is Top of pump. . 

TD is Top of pump. 

TD is Top of pump. 

TD is Top of pump. 

TD is Top of pump. 

*NIA= Total Depths from July 2012 event utilized for this event. 
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~Rsr & Assoc1ATES, INC" 
G/91?a.fE!~~~/!Je 

PersonaIA«ltnltbn 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: West Lake OU-1 

Personnel: Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event Notes 

(ft} (ft} 
(ft} 

(ft} 

PZ-112-AS lc1/3olw 012:/ 51.B:/. 29.09 NIA* 38.83 

PZ-113-AD ' 1'12,,~ 30.,s 28.10 NIA* 110.12 

PZ-113-AS / '11,,fJ 3£>,1o 28.05 NIA* 39.22· 

PZ-113-SS l'1"U, 5 l.r?- 28.34 NIA* 160.43 

PZ-114-AS 1132.- 2o .'SI-/ 17.39 NIA* 26.35 
TD is Top of pump. 

PZ-115-SS (Ht.1 I=/--. II 14.94 NIA* 80.92 
TD ls Top of pump. 

. 

PZ-116-SS JO~ V-t. z., 25.68 NIA* 149.98 TD iS Top of pump. 

PZ-200-SS I ?. f'A 26.66 NIA* 99.51 
Labeled as GMP-7. 

'U:,.Z~ . 

PZ-201A-SS t'-10~ /l!tf 10.60 NIA* 86.11 TD Is Top of pu~p. 

PZ-202-SS 113-t IS.'{'/ 15.24 NIA* 85.24 
TD is Top of pump. 

PZ-203-SS /II) ,c il 24.84 NIA* 111.38 

PZ-204-SS ,io'\ 'J.. )2 7.90 NIA* 88.01 

PZ-204A-SS / 'Z,io 5 ,,3 5.49 NIA* 83.34 

PZ-205-AS 1003 2,,=J, ?1 25.46 NIA* 50.15 

PZ-205-SS /001 "U:,, e1 25.75 NIA* 92.95 
TD is Top of pump. 

PZ-206-SS /'{n 2,t-. I'.» 26.14 NIA* 126.80 

PZ-207-AS 1.Hi- 31.~:J. 28.76 NIA* 39.45 

PZ-208-SS /4/S" Zr,'{o 21.57 NIA* 100.36 

PZ-302-AI -., <' 10.,z.. 17.96 NIA* 44.25 I 

PZ-302-AS "'If"'(:} l•.fl.. 17.57 NIA* 24.54 

PZ-303-AS U>lt '2,3.a,S 20.11 NIA* 28.29 

PZ-304-AI 10'1< ll'f~ 20.88 N/A* 52.20 

PZ-304-AS <, lot-?- 1J. l,1, 20.59 N/A* 29.32 

PZ-305-AI ~ll>h.,,3 N,'\1., ?A,o, 26.38 N/A* 40.18 
Also labeled as LR-104-Al. 

* N/A = Total Depths from July 2012 event utilized for this event. 
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~RST & ASSOCIATES, INC." 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID 

d~~•l'l 
Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

D-3 6; - . 
\ll('; 7q Ct.u 37.50 /()'7,f..,~ ~ , .. 107.86 

D-85 j 1011'1 29,01 26.63 11.'J,\ 81.07 

1-4 1,11, ,1 ,/"\ 35.39 '"'·"' 78.66 

1-68 lon'.l 22.11. 19.92 Llo,l.15 40.77 

1-73 J.S2.1 '31 .I\, 30.73 4'1 ,Qo 50.38 

LR-103 lb.?o 41, Jl6 39.95 lfCi.75 49.90 

LR-104 )SIL 'Jo -,a 28.55 1,LJ ,'i) 65.00 

MW-1204 )'(02. 2,. 'l\ 25.38 171.~3 171.72 

PZ-100-KS /ol'f 2.~.52. 26.07 >"61.)1 388.15 

PZ-100-SD I ,2.,, 'J.S.Sc.i 34.99 qe,_2.5 96.48 

PZ-100-SS o).\.l 12..1, 33.72 ici .j.l, 89.25 

PZ-101-SS \\ -... 5'i.2-'1 54.49 155, tei 155.61 

PZ-102-SS \I'll 2.3. l{q 24.77 qi,)• 91.48 

PZ-102R-SS )\\'} 21.1l 25.48 <to.<H 91.04 

PZ-103-SS \\1"1 '1 o1 8.64 14(}, ~) 149.79 

PZ-104-KS l'lol I "l .o q 20.05 l/OC},2.~ 409.26 

PZ-104-SD 1151 2.J."65 21.99 IZD • S II 120.50 

PZ-104-SS )I St; Cf.Si 19.56 IIW,51 140.22 

PZ-105-SS \3SL 2114 \ 24.69 l~~-~2- 144.81 

PZ-106-KS 1551 ').11 5.05 ,i'-1.11 374.97 

PZ-106-SD 155~ \l,L{O 12.38 l~h. I 196.15 

PZ-106-SS ! 190'.) 111.Sl 11.39 1191.1.5 161.20 

PZ-107-SS 151-(0 ~5,b, 33.62 /01.io 103.99 

PZ-109-SS Nii 1Ll.14 27.81 I '.30 .~'G 131.18 

PZ-110-SS 122.L '),'),)\ 30.65 10~-~0 107.11 

PZ-111-KS I ll'-1 i,')_q 9.11 )7'f.57 374.59 

PZ-111-SD \lH, '.l,i,1.11. 35.11 }(IC., I.I~ 196.81 

PZ-112-AS \ ii ~ Jl.ob ,~.,s 31.87 1i .5ci 38.83 
:T ' ' \ 12, (,, '}1 Ji l()q 5,\2. PZ-113-AD 
~ 

..,., 30.98 110.12 

~l 
Page 1 of 2 

Global Presence 
Personal Attention 

Notes 

D1 ... blt (!.,,lee~ 7 n 
n ... b!e (leckel lO 

Also labeled PZ-305. 

TD is ton of numn. 

D • ...,~I, Ll..eike~ Tr 
TD ls too of oumo. 

TD is too of numn. 

TD is ton of numn. 

TD is ton of numo. 

TD is too of oumo. 

TD is ton of rumn. 

TD is ton of rumn. 

TD is toe of oumo, 

TD is toe of ourno. 

TD is ton of numn. 

Herst & Associates, Inc. • 4631 North St. Peters Parkway • St. Charles, Missouri 63304 • Tele: (636) 939-9111 • Fax: (6$6) 939-9757 



~RST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-113-AS lzi h'1 111-G. ')},)o 30.90 '\~ .i~ 39.22 

PZ-113-SS .., L •n-1 11i, i"),Sb 31.17 ll,v.2.1 160.43 

PZ-114-AS ~12.~IM O~'l-1.f '2,1_.,'t,1 20.54 , &,.2-o 26.35 

PZ-115-SS i; i'l'-6 !"I Ol?.S '7. 1'.J 17.11 '61.D"l.. 80.92 

PZ-116-SS ~,i1 IU l'-105 2.1,, 1-11 24.21 Jljq, 1-.m 149.98 

PZ-200-SS r, lotf2 15. l i; 26.27 9q;2,i 99.51 

PZ-201A-SS \052. to2 11.95 (f,£,_17"6 86.11 

PZ-202-SS )')"{~ 11. !'I.Ii 15.49 is.12. 85.24 

PZ-203-SS 12,.r. 2.5Si 25.23 111. \O 111.38 

PZ-204-SS n,s q . ~I-( 7.52 i<1-,Do 88.01 

PZ-204A-SS II.I~ '-I. C\11 5.63 'f>'f.\fo 83.34 

PZ-205-AS 153'> 2-l,'i I 27.31 4q_o5 50.15 

PZ-205-SS l.S'.3o Zi.15 26.83 ql Ot 92.95 

PZ-206-SS )"fJ'J '}q I'\ 26.80 I'll. k? 126.80 

PZ-207-AS '""' 1Lf.l'l 31.77 'VI ,\4 39.45 

PZ-208-SS 10,1 z.1.1~ 21.40 109.J.S 100.36 

PZ-209-SD l 'l'\'> 2"1.1> 26.71 251 ot; 252.98 

PZ-209-SS l3N 2,"}, ,s 25.48 \S-7..,o 152.74 

PZ-210-SD 11,i 11. I~ 28.61 2so.n 250.72 

PZ-210-SS lllS •]J, ).I> 27.11 IS 0.3'l 150.38 

PZ-211-SD \ 141 2},1.(. 24.55 11.{q ~'l 249.88 

PZ-211-SS II 'l\ 21. 5'i 23.49 ,1q _(.\<\ 149.99 

PZ-212-SD n;q ,~.'i\ 17.48 Z'}<\ ,b, 239.95 

PZ-212-SS \ '\'-1'2... I~- 5; 17.96 ,4\.j,75 144.60 

PZ-305-AI 1.51'.3 1(. 'l'I 29.07 '><\ A'i> 40.18 

S-5 d, \1"14 :r7,L/~ 35.76 Yll.'JZ 44.34 

S-84 sb.- \'i J 1}1-\ I 2.'is .'7'i 26.34 )'l,~(. 33.30 

Page 2 of 2 

Global Presence 
Personal Attention 

Notes 

TD is too of oumo. 

TD is top of pump. 

TD is top of pump. 

Labeled as GMP-7. 

TD is too of oumo. 

TD is too of oumo. 

Also labeled as LR-104-AL 

Herst & Associates, Inc. • 4631 North St. Peters Parkway • St. Charles, Missouri 63304 • Tele: (636) 939-9111 • Fax: (636) 939-9757 



~RST & ASSOCIATES, INC." 
. ' 

Site: 

Personnel; 

Wel!!D Date 

D-3 

D-85 / 
1-4 

1-68 

1-73 

LR-103 

LR-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Time 

\017 
\I'>< 
Jo I 'L 
12 SI 
I'/ o I 

II 'fl. 

\12s 

\)o, 

,~10 
113?. 

Page 

Depth to 
Water 

(ft) 

l7.)1 

2..lf.tl 

'\I .")'f 

se. 'U, 
2.1. l'l 
21.7~ 

11.t, 

\2."7ll 

33. It 

l-12.. 

>I. lo 

1 

Matt Stewart & Ward Hers\ 

Depth to Water 
Previous Event 

(ft) 

39.84 

29.01 

37.79 

22.26 

32.93 

41.18 

30.79 

23.69 

24.52 

35.54 

32.29 

54.26 

23.49 

23.38 

6.07 

18.09 

21.85 

9.52 

24.91 

3.71 

11.40 

10.58 

35.67 

34.14 

33.11 

8.29 

38.42 

34.15 

33.38 

of 

Total Depth 
(ft) 

\97,11 

7"1..27 

q~.'i, 
/Too of Pumo) 1-..-~, 
/Too of Pumo\ 

11.0. 5 '\ 
IT on of Pumn\ 

11-1,. l. '1 
iron ofPum"\ 

lljtl. 'Cl 
!Too of Puma\ 

1%. ol 
/Ton of Pumn\ 

,~, .11 
ITo,.,,ofPumr.\ 

ll1.5l 

,~~-19 
1tOn ot Pumri1 

ho. o'i 
2 

Total Depth 
Previous Event 

(ft) 

107.86 

77.28 

56.62 

40.45 

49.90 

49.75 

64.83 
171.43 

/Ton of Pumnl 

381.31 
96.25 

/Too of Pumol 

89.36 
/Too of Pumnl 

155.69 

91.30 

90.91 

149.63 

409.26 
120.50 

IT on of Pumn\ 

140.53 
iToo of Pumol 

144.82 
/Too of Pumo\ 

374.98 
196.11 

/Ton of Pumnl 

161.15 
IT on of Pumol 

103.80 
130.88 

/Too of Pumol 

106.90 
/Ton of Pumn\ 

374.57 
196.48 

IT on of Pumn\ 

38.59 

109.92 

Global Presence 
Personal Attention 

Notes 

Also labeled PZ-305. 

u. "'-·~·· . . 
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~RST & ASSOCIATES, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Matt Stewart & Ward Hers! 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-113-AS l.:il n,, o°t\C\ "l,p .~@ 33,30 14,'Z..5 39.28 

PZ-113-SS I 0'115 11.112. 33.56 1,_._il 160.21 

PZ-114-AS )\l.5 2.o-SI 22.83 i~}plm,, 26.20 
/Ton of Pumnl 

PZ-115-SS \ 'H l.j ,~,I.\\ 17.33 jJ.o?P~mn\ 81.02 
IT on of Pumn 1 

PZ-116-SS \ 2,c:;1.j 12.:\11 23.24 l,~;~}m,, 149.60 
IT on of Pumn\ 

PZ-200-SS 
l 

\'l.41 2l Cl'I 25.15 qq, s, 99.28 

PZ-201A-SS '1.5 l ~-'h 9.02 ib, i.o 86.08 
i"fo'!: of Pumn' 'Ton ofPumnl 

PZ-202-SS )'2,.:, \f 12.77 12.84 is.n 85.12 
on of Pumn\ IT on of Pumn\ 

PZ-203-SS lt_!f) lb.11 25.57 \I\ .1S 111.10 

PZ-204-SS l)L{)I:; £\ o"-' 9.44 il,.?n 88,00 

PZ-204A-SS \1.1 l'-1 S.1,1 4.90 l'l,1 t 84.40 

PZ-205-AS \.92'2.. lf5.o, 28.81 til./.2.~ 49.05 

PZ-205-SS I o7 '-I 10.19 27.15 \05. ll 93.01 

PZ-206-SS I no '1 '?l'l, 11 29.19 111. "">- 126.63 

PZ-207-AS l')q)o 1,.,1 34.19 1<i- .9 '6 39.14 

PZ-208-SS \110 i1.n 21.18 I 11 •• 11i 100.35 

PZ-209-SD \15, t'l,17 24,73 1'5 t,C\q 
ITo" of Pum.n\ 253.05 

PZ-209-SS ,l.-c tr 22.Sb 23.15 /S2, ,4 
. 'Ton of PurT\"' 152.70 

PZ-210-SD \ '2)C: 2..l ,"-' 27.16 2"!_' ·"' 'To of Puni"' 
250.13 

PZ-210-SS llJq 11, lo 26.20 1'5-0. 'l'j 
'To- of Pui'nn\ 150.39 

PZ-211-SD \'2.\7 1'.l • .51: 23.26 l'lt 7'1 
-,Ton of Pu;,,,1 249.82 

PZ-211-SS \12.9 21.tJ 21.55 110 .o~ 
·, 'o;, of Pum"' 149.99 

PZ-212-SD \lo'\ 15. Lt 15.51 2.11.?7 239.60 

PZ-212-SS \ 'l.l l. \If. '\I 14.55 \~Lf.1o 144.75 

PZ-305-AI )o 10 I f½.r..;,w 31.29 q\n!r .... ~ 39,98 

S-5 v/ <Yll'l.7 )5.';? 37.48 lf~-t 1 44.32 

S-84 ql22,h11 OC\OS ),.f •• ') !i 28.78 1.1ti I 32.96 
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~RST& ASSOC IA TES, I NC." 

Site: 

Personnel: 

Well ID Date 

D-3 I I ,.aliw, 
D-85 

I 

1-4 
~ 

1-68 

1-73 
1 n -1rv:, 
L..n,-1vv 

LR-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS -~ 
PZ-113-AD I~ 

' I 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event Previous Event 

(fl) (ft) 
(ft) 

(ft) 

. - :Y- , t!\ '1-, 37.37 101-.l-t{ 107.71 ,-u., ,~ 'Zc,,o"t 26.57 -=11. ,,, 77.26 

.ti. 14i ~11,t,b 35.28 ?6.'l--'1 78.27 

/(.f?(), /1.3ti 19.92 '{O. '{3 40.44 

t3tltf ,;o. ":M 31.52 :$o.;Jl? 51.08 

I 'f i'1 .., .... ...,_ 
39.70 

.,.,. ..... ,.., 
49.87 3'1-~5 't"l,17 

1"111 SZ.?.Z.. 28.45 b1.W 65.00 

!15'1 i1.e, 23.35 2:z.:z...1, 2 222.66 

(tt.{91 bf,.u 24.21 b81s1 ... 381.31 

I Z"i'-1 3g,f3 34.48 qc,.I.{~ 96.48 
tTo" of Pumn\ lfon of Pumn\ 

Yl,'fL. 30,q:,- 31.34 {:}1.Jo 89.31 
tTon of Pumn\ 'Ton of Pum"' 

I om 1.14.~ 50.26 J)r.bf' 155.64 

,o(j/ 7.1.~ 21.88 Pit.lb 91.25 

1011 ?f.ef 21.79 4o 'flf 90.91 

IOI!? {0.(4. 9.38 I 'f'f,6, ~ 149.62 

IIZ}l 1 }.bl 17.67 "f,3,01 93.21 
'To" of Pum"' 'Too of Pumnl 

I./ !,t 2'2..'rl> 22.90 I l.D.:J 2.. 120.59 
'To" of Pumnl 1To" of Pum"' 

11H i.o .'('-( 20.32 l'lO,'Yj 140.29 
'TO" of Pu~-, 'Ton Of Pumn\ 

I I fl 7},,/o'{ 25.96 f \{<(. YJI,) 144.81 
'Ton of Pumn\ 'Ton of Pumn\ 

17o'r 3,l(o 3.60 5/L/.tlb 374.95 

(U"l... n.9!' 12.74 1'9/:,,l'Z.- 196.08 
IT on of Pum~' /Ton of Pumn1 

flt<{ /Z. t '2.. 12.17 11111.-1~ 161.38 
IT on of Pumn1 /Ton of Pumn\ 

1 'tOIII J-Z..1314' 33.16 101.1(,, 103.79 ,~., St,,n 30.50 l3")./1 137.53 

n;o 3b,;, 30.82 IO/t?."tr 106.98 
1To;:; of Pum"' 'To" of Pum"1 

1;,s 1.e~ 8.12 5:/'{.~ 374.58 

\37» !>'-f.(!/4,, 35.66 I'll> .SI/ 196.70 
'TonofPumn' IT on of Pumn\ 

,;q),. .?,.,;z. 31.70 39.<(0 38.40 

<,;tq3(\ ,,30,Sl) 30.91 IO'rfl Z. 110.04 
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~RST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-113-AS ,,~ i,. 
'" l?A~.J, z~,'{J) 30.80 5-i.t., 39.25 

PZ-113-SS • nlur ' ~.I,) 31.02 {l:,t>.tl 160.21 

PZ-114-AS l'l•-U '°' :9} 
20.51 '"lb .Z.."7 26.31 

IT on of Pumn\ /Ton of Purnr,I 

PZ-115-SS /1(1,( c) /1.,. {1 16.91 @(.ol,,, 81.06 
/Ton of Pumnl rTon of Pumn\ 

PZ-116-SS II~ 21..11- 22.84 I '-1'\,)~ 149.58 
iron of Pumnl /Too of Pumn\ 

l"'\"'7 ,..,,..,I"\,...,... 
I Z'-13 

_ .... _., 
23.99 qq_,, ,...,..., r-,< 

I L-LUU---::)V z~.-,, tH:1.0 I 

PZ-201A-SS jZ.38 10,)0 9.66 Bt.,, II 86.20 
/Too of Purnol /Too of Pumol 

PZ-202-SS IIVI/ 12.1' 12.77 f?,<:,.""'.,"l( 85.13 
/Too of Pumo\ /Too of Pumol 

PZ-203-SS 11t.fJ U.:,.~ 26.71 111•1~ 111.35 

PZ-204-SS Ill>( '1.51-- 908 8,(J...oJ 88.00 

PZ-204A-SS 117. '2-- S-:'i'J 5.67 13v. 'l'1 84.38 

PZ-205-AS /!,)b 31.34 45.06 '5'{.o&.f 54.29 

PZ-205-'$.S dfi{ ?1.1-{( 30.10 lol.(.~1' 105.18 

PZ-206-SS 1~3 Z.i.81 32.11 IVl.!Js"' 131.70 

PZ-207-AS /31'Z... 31,t< 31.73 3/J, _qe; 38.98 

PZ-208-SS /3o3 lo .1-< 21.88 I00,31, 100.36 

PZ-209-SD 1c:JZ..t lJ-t.bB 24.77 /Ol,'f2. 101.44 
/Too of Pumol /Ton of Pum□\ 

PZ-209-SS to'2$ zz,.<;to 22.56 't!:f!/1 99.91 
Jo of Pumo\ /Too of Pumol 

PZ-210-SD 1f ',t7i ?f,.o-z- 28.31 101.e• 101.82 
/Too of Pumo\ /Too of Pumol 

PZ-210-SS ti ;41 .zl.,o'l.- 27.10 101 ,-{4 101.50 
(Too of Pumo\ (Too of Pumol 

PZ-211-SD II 10 Z3.32- 23.55 tjl;. '(d 99.40 
tTd'o of Pumo) IT on of Pumol 

PZ-211-SS Ill! lt.~ 21.03 ,'t,,~-&lf 98.16 
o of Pumni /Ton of Pumn\ 

PZ-212-SD /r,?JJ l'f.b? 15.68 721'! & 238.87 

PZ-212-SS r.Oll l'V·O 14.31 l'/4.iu 144.30 

PZ-305-AI 11.fll- ,s!,''I 19 Obstructed t{$.=t0 Obstructed 

S-5 , . 
il'IS I ;3'{.ql 35.52 '-fl.(, iz... 44.23 

S-84 tt f "' ,;oe> -,,c-,t,{? 26.35 31.~i 32.91 
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~RST & ASSOCIATES, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: John Regan & Matt Stewart 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

D-3 ?.~ !JS' Cfl-5G ,,, <o 0 el- 36.92 J(J].r5 107.74 

D-85 ~ J~oC:> ~.11'> 26.09 '")'). 15' 77.19 

1-4 .fl'.l,:, '7<,,;::i,<:;; 34.86 ")'"6. '"SS 78.29 

1-68 /'J. '?,O /)('), 11 19.39 yo,YI../ 40.43 

1-73 J3sl -:i-, 111"- 30.79 4'i:'.'l;)"'7 50.78 

LR-103 /1.uf (.Z, Ln,'bi 39.33 lfl,'63 49.73 

LR-104 t-;i,% ;~90 32.32 (-fl,3G 69.34 

. 
MW-1204 }'313 ~1.00 21.85 ?o,~.G::O 222.62 

PZ-100-KS )':li"S< 'J:3.Cf/ 24.11 ~'51,3,3 381.32 

PZ-100-SD )~\~ '573-;)0 33.93 7(;,~2 96.48 
/Ton of Pum /Ton of Pumn\ 

PZ-100-SS l?-15 7,,0,'5'-f 30.97 ~0~';£\ 89.30 
/Ton of Pumn\ 

PZ-101-SS /0/C, 4G,.60 49.48 )'55,'J, "3 155.65 

PZ-102-SS lcfd.'3 'l l,;}.;J. 21.57 Cft.~7 91.26 

PZ-102R-SS ,~, .n",;;i. 21.45 9o.'1/ 90.94 

PZ-103-SS )-;J.51 )O.C:03 10.59 l11'1.<o5 149.63 

PZ-104-KS lo:59 i),S] 17.62 Jo~~~ol 93.01 
(Too of Pumo\ 

PZ-104-SD 1/C)O ?J.c9- 22.56 ~-53 120.32 
o of Pumn\ (Too of Pumol 

PZ-104-SS IIO'a- 'JD.di 20.44 }i./(1.1 ! 140.29 
/Ton of Pumnl !Ton of Pumo) 

PZ-105-SS Po's ~.,O 25.67 ILf'f•~l, 144.80 
IT on of Pum /Ton of Pumnl 

PZ-106-KS f'S'l.q "<,, f'f 3.40 514.9"1 374.96 

PZ-106-SD 17,l4 J!.5'3 12.85 ;;16\;>.?0 196.~ 

PZ-106-SS ~ }6.'83 12.22 /¼.C..Ji( 161.4 
!Too of Pumo\ 

PZ-107-SS 1)-:lf'I '34.4~ 32.86 103,""6?:i 103.76 

PZ-109-SS 11.f\q ::,~.LJC) 32.01 i'?P • ;<ff 139.19 

PZ-110-SS )9/)1 ?JI,')(;, 30.33 /u;o,:!'~ 106.97 
/Top of Pum (Too of Pumo\ 

PZ-111-KS /Jt~l-\ ~-vi'? 7.85 :i',q, sq 374.59 

PZ-111-SD )4?:P ~-5.9'7 34.89 J"IG.• G,'1 196.54 
/Ton of Pumnl /Ton of Purnn\ 

PZ-112-AS . ~ / foll 3-;;i.';iJ. 31.32 '3'15. '38 38.40 

PZ-113-AD rJ./a )'5 .,,__, .a, 
.,, l'"1 I ~1•°1 I 30.50 Jr/fl. 9@ 109.92 
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! ,,,:, 

nRST & ASSOCIATES, INC.' . '. 

Site: 

Personnel;.,, 

. 
. .· 

\Nell.ID Date 

PZ-113-AS 'hl,5' . 
PZ-113-SS ' I'-
PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 
' 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS I 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-212-SD 

PZ-212-SS 

PZ-305-AI 

S-5 ' J 
S-84 ~la ,~-. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

John Regan & Matt Stewart 

Depth to Depth to Water Tota! Depth 
Time Water Previous Event 

Total Depth 
Previous Event 

(ft) (ft) 
(ft) 

(ft) 

CBs:J '3/, ~ 'i 30.40 '31,&C. 39.25 
L--- ~1-\~ JC, i 'd-'?--01, ) 30.65 160.21 

J~.,£" 'J,l,fo 19.97 
r f?:2" 26.29 
I? of Pumol /Too of Pumol 

1~"2.1.1 )(. i-fj 16.59 "3/,0~ 81.06 
/Ton of Pumol /Too of Pumol 

P,10 'd,Q. '7'd- 22.17 / '1"f • "& ") 149.59 
/Ton of Pumn\ IT on of Pumn\ 

!o01 "J~"60 23.35 Cfi,-51 99.51 

115j' )0,4'). 10.50 ~.!,2 86.11 
/Ton of Pu )\ !Ton of Pumn\ 

le.PR j'J,5C> 12.76 ~,lZ 85.21 
/Ton of Pumn\ 

J'J.5t;l ;;l j, ti~ 26.39 ///. '35 111.36 

ll.1S'f5 "'7,19 9.57 'B~,C)/ 88.00 

. l4'5C, 5.o<a 5.53 'is't•~":7 84.24 
../ 

111./~ Y),cl5 32.39 Sft,o»-' 54.04 

B4f. 7:Pn'J., 29.41 q-;J, .1<;, 104.37 

,11i€ "30,"13 29.89 n,.'5~ 129.85 

l'J11Lf '2,1,G/ 31.25 ?:,'7. 07i 38.99 

riio '..10,53 20.71 Ja:J,% 100.36 

JC/115 '),If. '30 24.68 /Of,-:,-;J 101 .42 
r'ron of Pumn\ IT on of Pumn\ 

/01./'l '). :iA ?- 22.56 c;::f ,"5"'i' 99.89 
/Ton of Pumn\ /Ton of Pumn\ 

Ille> :;J."'7, IG; 28.02 l!!;''~, 101.81 
/Ton of Pumn\ 

JI~ 1Ca.40 27.02 10/,LJ~ 101.46 
/Too of Pumo\ /Too of Pumol 

,!?~/)9 99-;-;<.J 99.40 10-sa. 23.32 
/Too of Pumo\ /Too of Pumo\ 

~-~S' "7'&.!I 98.14 Jc>~:1./ 21.05 
/Too of Pumo\ /Too of Pumo\ 

/03,/ I ::3. '!J"j 15.63 '1:Z.8'3 92.76 
IT on of Pumn\ (Too of Pumo\ 

J('/53, J J, '3'5 14.43 't"'j,1)0 93.79 
IT on of Pumn\ tTon of Pumn\ 

11,t?} 1~3,517 31.98 lf3:?0 43.70 

JCP I %,/'d- 34.91 l-/t./,'J..~ 44.22 

1-;rJ.i; 'X't. /3 25.86 ,-a,9C> 32.87 
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~RST & ASSOCIATES, INC.< 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth Total Depth 

Well ID Date Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

D-3 dn. l'tm'( /o,~ !ULDI. 38.32 I (l'j . ":J t/ 107.75 

D-85 10-i< z:l-,llf 27.36 =t:J,t( 77.15 

1-4 101:1- SS-,'i<.:, 36.28 =113 ~, 78.35 

1-68 

~ w.~b 20.59 l(),Uf 40.44 

1-73. 3,.es- 32.26 s.>.~ 50.77 

LR-103 I. '1\(l tf,,o .. "\h 40.87 Ll'l,Bb 49.83 
.. 

LR-104 t(1£' ~.'i'S"' 33.90 b1.51 69.36 

MW-1204 17:z,(" ttl.'iLf 21.00 Ztt..11 222.60 

PZ-100-KS 10'53 23,!.{\( 23.91 3iill. ~J 381.33 

PZ-100-SD 1ott1 3t,18 33.70 ~·1,.,r 96.43 
Too of Pumn\ /Ton of Pumn\ 

PZ-100-SS /OSI ieJ:s~ 30.54 '"'· 2r:t 
89.36 

/Too of Pumo\ /Ton of Pumn\ 

PZ-101-SS llt~ U 1.41 46.50 ,rr-.-1, 155.23 

PZ-102-S$ II l'S"" ZtJ /,,,ti 21.22 ti l.1..;f 91.27 

PZ-102R-SS {1/::1-- U>.1() 20.72 90.9'<: 90.91 

PZ-103-S$ llt1- ,o.So 10.63 l't'l.l>t 149.65 

PZ-104-KS l'to'2- /IA Pi1 17.51 1!,li 93.00 
on of p nn\ /Ton of Pump) 

PZ-104-SD I 'Z-o"f Zl.t'f 22.02 IZD,9- 120.53 
•r'ron of Puffin\ IT on of Pumn\ 

PZ-104-SS 17.,D"S 14 ..-22 20.01 f'{O. LP 140.51 .::)V iTon of Pumn\ IT on of Pumnl 

PZ-105-SS I Z.l"t 72,fN 24.70 J~~,::~ 144.84 
/Ton of Pumn\ 

PZ-106-KS /'l'{t' 2-:Jtl 3.19 3=1l{.'fl( 374.97 

PZ-106-SD d~6 IZ.,1o 11.53 I '\I,,. '{8 196.12 
/Too of Pumol /Too of Pumol 

PZ-106-SS ,i~"S'" P-W 10.83 '"'·"'' 161.45 
/Too of Purr'ml /Too of Pumo\ 

PZ-107-S$ l\(JC.. i<t,01 34.45 lo.3.6, 103.86 

PZ-109,SS /'55'~ z,a.1,1 32.40 /3/.a, 130.78 
<Too of Pumol 

PZ-110-SS l&!Z- 51.38. 31.76 1111? '.JO. 106.96 
. /Ton of Pumn\ /Ton of Pumn\ 

PZ-111°KS J2d( ~111 7.67 :, 11.(,ft;(, 374.59 

PZ-111-SD /~S!. 3(o.{l, 35.97 l't(, .I,'-( 196.64 
}Too of Pumn\ /Ton of Pumnl 

P2-112-A$ I I 
11'11'\1 31.."-I'\ 32.72 3B.3h 38.38 

PZ-113-AD. 4,.,, • JOD'!J I~/,,;.(; 31..91 /Jo. u 109.90 
I .. ... 
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ftRST & ASSOCIATES, INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Slte: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Matt Stewart & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event 

~ 
(ft) (ft) 

(fl) 
(ft) 

PZ-113-AS t<dt 3(. '5":S- 31.84 §1,Z) 39.26 

PZ-113-SS /(J{)l, 5.t.ev 32.15 /IPD.l( 160.22 

PZ-114-AS 103$" 1JJ ,--:,;- 21.10 2t>.26 26.20 
(Too of Pumol /Too of Pumol 

PZ-115-SS I0~ /1.{_,l:,() . 16,68 f:j!.(3 81.08 
(Too of Pumol /Too of Pumo) 

PZ-116-SS 1it.6 ,ti. Vo 20.72 l~.el'1 149.87 
/Ton of Pumo) (Too of Pumo) 

PZ-200-SS l()cll\ Zt.44 22.85 tl4 SI 99.51 

PZ-201A-SS Hll{" 10,ll.. 10.42 91,,.,ta 86.37 
!Ton of Pumnl /Ton of Pumn\ 

PZ-202-SS I l"10 ,2.co 12.50 ~,r,,1 84.97 
6nof P nnl IT on of Pumn\ 

PZ-203-SS I'll'(' 'Z'f,OI 25.58 Ill. 3 ~ 111.35 

PZ-204-SS /4./.1./1/ b,DD 7.19 6:/ f-lf', 88.01 

PZ-204A-SS N"l "!. 5,01 5.08 au UJ 84.27 

PZ-205-AS /l{gz__ ~.11 33.25 S-1./ .,0) 54.08 

PZ-205-SS l'1J I 31.UJ 30.72 'J'l. 'iJ 92.96 
(Too of Puma\ 

PZ-206-SS fl.Im ~.c.(8 30.93 ll'l.1:/ 129.83 

PZ-207-AS ll08 32'.li 32.61 d'l.11 39.04 

PZ-208-SS ,,01 w.Q 20.53 too.~~ 100.36 

PZ-209-SD ll3Z.. 23.~ 24.30 /Of."( I 101.35 
Iron of Pumn\ IT on of Pumnl 

PZ-209-SS Ii<~ Zi.'1'- 22.42 7'7."1( 99.88 
/Ton of Pumnl ITon of Pumnl 

PZ-210-SD rue 7"' .sz. 27.16 {01.~{ 101.70 
r on of Pumfll /Ton of Pumn\ 

PZ-210-SS /'U7. 25.b?-- 26.40 lo,.~ 101.45 
rooof um /Ton of Pumn\ 

PZ-211-SD IIS:, 71..ZD 22.79 "14. 'lo 99.40 
ITOo of Puffiol /Too of Pumol 

PZ-211-SS J/(B 2.i). ~r- 20.85 C/.io•lim,I 98.11 
/Too of Pumol 

PZ-212-SD lie./ I Ill, I...? 15.39 '9-7-BJ 92.83 
/Too of P. /Too of Pumo\ 

PZ-212-SS lf'f 1 J3,3R 11.38 "1.:1• 93.76 
/Ton of Pumol tTo" of Pumn1 

PZ-305-AI J'-(l,"{ ~tZb 33.57 1.nf.:tl!,,,.. 43.70 

S-5 ~ 1Pl0 3S.-SS- 36.12 '-/'/,VI 44.25 

S-84 5/n, u,, l.nZt:, 't.fll 27.13 g;z ."lo 32.90 . 
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I 
I 

f{RS~, ~ ASSOC IA TES, INC. "' 

Site: 

Personnel: 

Well ID Date 

D-3 

D-85 

1-4 

1-68 

1-73 

LR-103 

LR-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-1 07-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, ·Missouri 

Time 

Page 

Depth to 
Water 

(ft) 

1 

Ward Herst & John Regan 

Depth to Water 
Previous Event Total Depth 

(ft) (fl) 

38.06 

27.14 

35.96 

20.36 

31 .85 

40.50 

33.55 

19.94 

23.44 

32.18 

29.53 

41.91 

20.64 

20.90 

10.80 

16.87 

21 .19 

19.58 

23.84 

2.74 

12.90 

12.28 

34.09 

28.69 

31.38 

7.28 

36.12 

32.43 

31.63 

of 2 

Total Depth 
Previous Event 

(ft) 

107.74 

77.15 

78.31 

40.45 

50.78 

49.86 

69.33 

222.51 

91.27 

90.93 

149.61 

Global Presence 
Personal Attention 

Notes 

Herst & Associates, Inc. • 4631 North SI. Peters Parkway • SI. Charles, Missouri 63304 • Tele: (636) 939-()111 • Fax: (636) 939-9757 



~RST & ASSOCIATES, INC.~ 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Ward Herst & John Regan 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Dale Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-113-AS 31 .55 39.25 

PZ-113-SS 31.80 160.21 

PZ-114-AS 20.77 26.28 
To of Pum' 

PZ-115-SS 14.60 81 .03 
To of Pum 

PZ-116-SS 19.26 149.84 
To of Pum 

PZ-200-SS 21 .99 99.51 

PZ-201A-SS 10.12 86.18 
To of Pum 

PZ-202-SS 12.00 85.19 
To of Pum 

PZ-203-SS 25.01 111 .33 

PZ-204-SS 6.00 87.98 

PZ-204A-SS 5.09 84.28 

PZ-205-AS 33.19 54.03 

PZ-205-SS 31.20 

PZ-206-SS 30.48 

PZ-207-AS 32.37 39.13 

PZ-208-SS 20.17 100.35 

PZ-209-SD 23.70 101.41 
To of Pum To of Pum 

PZ-209-SS 21 .96 /CJ0.00 99.91 
To of Pum 

PZ-210-SD 26.32 101 .71 
To of Pum 

PZ-210-SS 25.67 101.45 
To of Pum 

PZ-211-SD 22.20 99.40 
To ofPum 

PZ-211-SS 20.35 98.13 
To of Pum 

PZ-212-SD 14".63 

PZ-212-SS 13.38 

PZ-305-AI 33.26 

S-5 35.55 44.24 

S-84 26.92 32.90 
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l 

I 
I 

f{RS~, ~ ASSOC IA TES, INC. "' 

Site: 

Personnel: 

Well ID Date 

D-3 

D-85 

1-4 

1-68 

1-73 

LR-103 

LR-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-1 07-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, ·Missouri 

Time 

Page 

Depth to 
Water 

(ft) 

1 

Ward Herst & John Regan 

Depth to Water 
Previous Event Total Depth 

(ft) (fl) 

38.06 

27.14 

35.96 

20.36 

31 .85 

40.50 

33.55 

19.94 

23.44 

32.18 

29.53 

41.91 

20.64 

20.90 

10.80 

16.87 

21 .19 

19.58 

23.84 

2.74 

12.90 

12.28 

34.09 

28.69 

31.38 

7.28 

36.12 

32.43 

31.63 

of 2 

Total Depth 
Previous Event 

(ft) 

107.74 

77.15 

78.31 

40.45 

50.78 

49.86 

69.33 

222.51 

91.27 

90.93 

149.61 

Global Presence 
Personal Attention 

Notes 

Herst & Associates, Inc. • 4631 North SI. Peters Parkway • SI. Charles, Missouri 63304 • Tele: (636) 939-()111 • Fax: (636) 939-9757 



~RST & ASSOCIATES, INC.~ 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Ward Herst & John Regan 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Dale Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-113-AS 31 .55 39.25 

PZ-113-SS 31.80 160.21 

PZ-114-AS 20.77 26.28 
To of Pum' 

PZ-115-SS 14.60 81 .03 
To of Pum 

PZ-116-SS 19.26 149.84 
To of Pum 

PZ-200-SS 21 .99 99.51 

PZ-201A-SS 10.12 86.18 
To of Pum 

PZ-202-SS 12.00 85.19 
To of Pum 

PZ-203-SS 25.01 111 .33 

PZ-204-SS 6.00 87.98 

PZ-204A-SS 5.09 84.28 

PZ-205-AS 33.19 54.03 

PZ-205-SS 31.20 

PZ-206-SS 30.48 

PZ-207-AS 32.37 39.13 

PZ-208-SS 20.17 100.35 

PZ-209-SD 23.70 101.41 
To of Pum To of Pum 

PZ-209-SS 21 .96 /CJ0.00 99.91 
To of Pum 

PZ-210-SD 26.32 101 .71 
To of Pum 

PZ-210-SS 25.67 101.45 
To of Pum 

PZ-211-SD 22.20 99.40 
To ofPum 

PZ-211-SS 20.35 98.13 
To of Pum 

PZ-212-SD 14".63 

PZ-212-SS 13.38 

PZ-305-AI 33.26 

S-5 35.55 44.24 

S-84 26.92 32.90 

Page 2 of 2 

Global Presence 
Personal Attention 

Noles 

Labeled as GMP-7. 

Herst & Associates, Inc. • 4631 North St. Peters Parkway • Sl. Charles, Missouri 63304 • Tele: (636) 939-9111 • Fax: (636) 939-9757 



~RST & ASSOCIATES, INC.' 

Site: 

Personnel: 

Well ID 

D-85 

1-68 

1-73 

LR-103 

LR-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 

PZ-111 -SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Depth to Depth to Water 
Date Time Water Previous Event 

(ft) (ft) 

11/l6/t .\ /D5b ;ys,~.3 21 .22 

1~9..;?o /1.. o.3 14.29 

11¥'/i :So. 76 27.45 

11~ b 39. a? 35.90 

JJ./-30 ,~A'.35 28.95 

/S3t, lb.37 16.48 

O'i~ ;:>3_ 77 22.22 

c'i57 ::So.S'/ 28.90 

ll37 <7.ie 36-64 

J /'/-'/ /'J. 9'f 18.43 

;tt/5- Jttfo 18.20 

Jl<7 I I. 57 9.48 

liP/7 ;7.-;;..f 15.72 

1/41 d. lrJ/. bd 21 .27 

18.51 

15'# ;;;5/5 25.44 

1.58 

11 .63 

/95' /;}. L/l 10.85 

1/~ _9.92' 29.98 

114/.3 ~S"f.3 20.64 

ll ~06 ;29, 93 26.24 

/31-/ 7. i-5 6.14 

/3:sf- 3'1-. 5' 31.19 

//IS :~o.33 26.29 

1 //;) :~o. ";?S 26.24 

'' './//JY 3o.SI, 26.60 

Page 1 of 

Total Depth 
(ft) 

77.!7 

,,{)'l_ . .3 7 
~ o af Puma\ 

11ss:tJ 

9/,/5 

I ~o.6<3 
(~ of Puma\ 

37S:DO 

l/o3.'78" 

/07,:2/ 
rToP of Pump) 

37.o/ 

2 

Total Depth 
Previous Event 

(fl) 

77.19 

40.47 

50.82 

49.90 

69.33 

223.98 

381 .34 
96.1 9 

/Too of Puma\ 

89.40 
fToo of Puma\ 

155.65 

91 .25 

91 .02 

149.88 
93.27 

/Too of Puma\ 

120.52 
(Top of Pump\ 

140.61 
/Too of Puma\ 

144.92 
(Too of Puma\ · 

374.97 
196.24 

(Top of Pump\ 

161 .53 
(Top of Pump) 

104.00 
129.81 

rToo of Puma\ 

107.02 
fToP of Pumol 

374.59 
196.89 

rToo of Puma\ 

38.34 

110.12 

39.25 

160.24 

Global Presence 
Personal Attention 

Notes 

Herst & Associates, Inc. • 4631 North St. Peters Parkway • St. Charles, Missouri 63304 • Tele: (636) 939-9111 • Fax: (636) 939-9757 



~RST & ASSOCIATES, INC.' 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: 

Depth lo Depth lo Waler 
To tal Depth 

Total Depth 
Well ID Dale Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

PZ-114-AS 11//1t,/t.< o9J.3 19.9 14.52 rQ6, II 26.29 
/Too of Pumol (Too of Puma\ 

PZ-115-SS o'J/o 11s:;;til 10.67 ~ o.3 81 .07 
,oaf Pumo) (Too of Pumo\ 

PZ-116-SS 199 1z6? 17.65 /~lit~ 149.89 
(Top of Pump) 

PZ-200-SS tY/3.R' ;;Jo. fl 19.84 7?.~f 99.57 

PZ-201A-SS 0-~ :/o_J// 7.89 ~~~?i 86.22 
/Too of Pumo\ 

PZ-202-SS /;)D'7 o.55 11.22 ~~a~Z 85.23 
(Too of Puma) 

PZ-203-SS J.f!G:2 ;;;,5tt,/ 25.99 ///,37 111.36 

PZ-204-SS /l>3/ '7.15' 10.27 R~DO 88.03 

PZ-204A-SS Jo;,7 5./ol. 5.18 IM.~ 84.27 

PZ-205-AS 1¥511- ~;,~ 29.33 .s;!o7 54.05 

PZ-205-SS J'f.'/-'J 30. 'Jo 27.71 'lot~'!o/- 93.00 
(Too of Puma\ (Too of Puma\ 

PZ-206-SS /¥d'D ~9,/?' 25.85 11~?.Ro 130.01 

PZ-207-AS J/a.3 3/0.S- 26.63 3£?.s 39.00 

PZ-208-SS ltYl5 /~7d 18.93 /00.36 100.36 

PZ-209-SD /;;;>13 o?4'35 23.45 Vo/. i'-o 101.42 
(Too of Puma) (Too of Puma\ 

PZ-209-SS ,.Id.I? ~.$ 21.16 cl/' .. ?D 100.00 
of Puma) (Too of Puma) 

PZ-210-SD vs~ ;;?./'1 27.25 v .o/. ?7 101 .81 
IT co of Pumo \ IToa of Puma\ 

PZ-210-SS /toJ ~t.¥5 25.97 V,_o/. ~1; 101 .53 
rToo of Pu (Too of Pumo\ 

PZ-211-SD 1~5 ~.'l7 22.16 Y,~5 99.41 
( nn of Pumnl (Too of Pumo\ 

PZ-211-SS /~7 al./3 19.60 t~!'o;!ut 98.18 
(Too of Pumo) 

PZ-212-SD / o/o /5,~ 13.26 t~&} 92.81 
rroa of Pumnl 

PZ-212-SS Jo/¥ /;;J. 79- 11.22 to~~ 94.00 
(Too of Pumol 

PZ-305-AI 1/~;;?8' 3/.M 28.59 4J7o 43.67 

S-84 ,v /rid-·::;;,5.S7 21 .02 3Q/J? 32.91 

/05~ 

Page 2 of 2 
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Site: 

Personnel: 

Well ID 

D-85 

1-68 

1-73 

LR-103 

LR-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

Date 

2}2.-1 U>t 
~~ 

I t7 

Z/2-1 U, 

■■ 
■■■, ........... .,.,.,, ... 
■■FEEZOR■ 

fNGINEE.RING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill , Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water Total Depth Total Depth 
Time Water Previous Event Previous Event 

(ft} (ft) 
(ft) 

(ft) 

.06J/o z,s.os- 25.83 ::J:/-..oG 77.17 

Offl"> )£, , 1.n 19.03 tJ,1 u'< 40.47 

IO~ti 79 _s-q 30.76 $D,1t; 50.54 

,o~~ 31. ll 39.29 ~4.14 49.80 

to'-f, 3o.ZO 32.35 G,'l . ;z 69.33 

l'/31:, tll•l/0 16.39 ?_??, . lLJ 222.52 

0641 z 1. 'lo 23.77 :38 l.i~ 381.32 

<'.)'5$() ~ -11 30.59 t 1h kfo 96.21 
r onof um,1 IT on of Pumnl 

oe('z U ."'.fl. 28.56 c11.oe 89.37 
/Too of Pumo\ /Ton of Pumol 

1301 *-~ 37.88 I S'S'. Ll 155.63 

l 3(1 ~ .dJ 19.88 4', .-z, 91.25 

I ~I~ I t:f • 1-:f- 1980 '1 /.Iv 91.15 

I 5Z.3 11.<J( 11.57 1~-"~ 149.62 

t 3S-~ l t,p ,'[1 17.24 qJ.).,,S 93.30 
/Ton ol Pumnl /Ton or Pumnl 

l~~t t \ ,\\ 21.62 rf. l,O :J.& 120.63 
ooorPu ITon of Pumnl 

I '-loz.. l't-b\ 20.33 l"/0,t.1- 140.25 
IToo·or Pumoi IT no or Pumn\ 

l'IZ-1.. Z'-f.l~ 25.15 j l(~.!l 144.85 
iTooof Pum /Ton or Pumnl 

11 LI 2 . U, 3.02 ?>1·c 01 375.00 

llZ'l l2,'tf' 13.21 { (\" . t1' 196.23 
/Too or Pumol ITnn of Pumnl 

lH,t I 2.. iz. 12.49 /1,/.ll 161 .39 
rToo or Pumnl /Tnn of Pumnl 

,,,'f 3o.~} 32.98 l,OJ, 1'3 103.78 

io;z_ 2-( .q( 25.43 j}o ·~~ 131 .00 
of Pum IToo of Pumol 

I 02'--- 1~. f'f 29.93 l0-:/ .23 107.21 
IT nn or Pumnl /Ton or Pumnl 

101; l. ::Jb 7.45 5~l{ .:Sl 374.60 
- J.~1-✓~n, 197.08 

IO (l\ 32,:to 34.51 
oo orPum /T""of Pumnl 

100"'1 ?a .1< 31 .22 ~e . r~ 38.37 

rnit\ 21.0,o 30.33 lln,n/, 110.11 

lOO l l.'::/ ;6o 30.25 :iq. ,(' 39.01 

oq<(' l 6.12. 30.56 l~o-1( 160.21 

Page 1 of 2 

Feezor Engineering, tnc. • 3405 Hollenberg Drive • Bridgeton, Missouri 63044 

Notes 



Site: 

Personnel: 

Well ID 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-21 2-SD 

PZ-212-SS 

PZ-305-AI 

S1-8"-( 

Date 

dl.'lh,.,1., 
I ' 

A 

◄ I 

11 lAI i.," . ~ 

•• ■■■, .. ,.. .... , .. .,__,, •«iJ 

■■FEEZOR■ 
fNGINHRING. INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

Ot?>l I~ .~0 19.52 'Z~- lO 26.11 
/Too or Pumol /Too ol Pu.mo\ 

81.oi 81.03 003i 17-J .. < 15.28 
/Too ot Pumol /Too or Pumol 

\~3o J 5'~ iO 17.69 14" . e~ 149.65 
/Too ot Pumol /Too of Pumo) 

dlot, io.;o 20.41 'iq.511 99.49 

O\Oo tl.~ 10.14 B1.,.z.1 86.20 
/Too of Pumol /Too of Pumol 

·n~ II .ID<; 12.55 6~. "lO 85.24 
(Too ot Pumo) /Too of Pumol 

141b Z-'-l.1B 25.61 \ \l.lf 11 1.37 

ll'I :J-- +.~ 10.31 f3~_effl 88.00 

ll&.l'f £.I.~ 5.12 g'{. '5( 84.38 

lloe ltf .o~ 29.22 5-1.10 54.07 

Ho" 7.~ 4'-l 30.90 12..1 t 92.94 
IToo of Pumo) /Too of Pumol 

to3e ,2..1. lO 29.18 JZ~ .~ 129.80 

I LOO 26-~~ 31 .05 ,?q .eo 38.95 

m,~ 11 . 2,( 19.72 {n,, . '3'-4 100.36 

I 3 3c.> z.;:~ 24.35 l'1t .'t'( 101.40 
/Too of Pun-\ol /Too of Pumol 

,~13 2-tS, 22.56 ;t!,-t1~ 99.90 
o of Pumol /Too of Pumol 

1Yll J,J, .:fl 27.16 lOt .S, 101.79 
/Too of Pumol (Too of Pumol 

I \(c1e, zs:.w 26.45 J~Z-",f 101.44 
ofPum /Too of Pumol 

I s'{t3 Z,l.~~ 22.97 C/'1.1o 99.35 
(Too of Pumol /Too or Pumol 

I 5'th 'lo ,oc,, 21 .13 1t,,'9'f 98.14 
IT oo of Pu""'' /Ton of Pumol 

l~\f'\ l'-1. . 2-2. 15.43 '12, -,e> 92.62 
ITD"-Of Pumol /Too of Pumol 

t'-t5Z- '1.Z.l 12.94 ;J:,'O., 93.88 
of Pumol /Too of Pumol 

lo&{-:/ z.q .. 8'1 31 .84 LJ3.b~ 43.70 

oe,1 Z1~tl 2-S": S..J. 32.6'\ ;z .,8 'i 

Page 2 of 2 

Notes 

Labeled as GMP-7. 

Fee zo r Enginee ring, Inc. • 3405 Hollenberg Drive • Bridgeton, Missouri 63044 

I 
! 



Site: 

Personnel: 

Well ID 

0-81 

0-85 

1-68 

1-73 

LR-100 

LR-103 

LR-104 

LR-105 

MW-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

PZ-110-SS 

PZ-111-KS 

PZ-11 1-SD 

Date 

'5 3//-uu, ., 
j . 

~:21 

~ ?.1/>ottJ 
I 

■■ 
··· • _ _,. uw, _ _, ,\.di 

■■FEEZOR■ 
ENGI NEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth Total Depth 

Time Water Previous Event Previous Event Notes 
(ft) (ft) (ft) 

(ft) 

/(?,'( l f. (pf.{ 20.34 ~l.fl/ 62.75 
Previous Event• Sept 2013 

OeA1 21..o't 23.05 '11. 2o 77.08 

oei, 11,_4e 16.20 4P-'11 40.45 

/3'/0 ie.~ 28.59 ~0-14 50.79 

/Jc/7 J).b'I 16.58 ,2.1.0t 27.21 
Previous Event • Sept 2013 

J'/02 37.IO 37.11 4'1.tW 49.79 

ABANDONED 

/35'{ &J_'/1, 31 .39 3/. q ( 37.96 
Previous Event • Sept 2013 

110'7 7/.10 10.39 1'/.12 19.00 Previous Event• Sept 2013 

JP3o s.3'f 14.40 olJS-.OcJ 222.60 SWface completion lowered belween 
March 2106 & May 2016 

oe"r ~2.,.f,) 22.90 3tJ'/.t,) 381 .95 
l>t,i..Mt ' .. -~ 'Tl'> 
.. -· "TD . - L '-'• 

~l,.ttf 96.20 
, 

OM Jt.a, 30.11 
CTooo!Pu=' CToo or0,~, 

Oe-1() .;l'f.31 28.52 ec;."' 89.08 
rfnn of Pumnl (T 00 of Pnmnl 

~'11'f 3i .()b 36.50 1S-~.IO 155.11 

Oil.I :l.l. l't 20.09 q/_2.~ 91 .25 

17'J'b( J.,o.l~ 19.17 q,. I'(- 91 .14 

O'i2e If. 'l.2. 11.45 J'/i.h'f 149.63 

J003 Jh .c.t, 16.47 C,3 ,05" 93.25 
IToo ol Pumo\ ITooorD.-, 

/()(}, cl-lJ.'f1 21 .11 ~-he/ 120.60 
IToo ol Pu....;1 CToo of Pumol 

tJ'I~ J4.IO 19.65 {.//!!,tp~1 
140.27 

(TOP of Pl#no) 

f(Jl,4 c,13, 01 24.36 ~tii "" 144.79 
(Too Pumnl <Too of Pumol 

/03"1 cJ.04 2.20 61.S. Ol. 375.01 Th - ---J hft•l,,,,lb C 

IOJf, u .. 1,e 12.95 /41,..:l.>° 196.25 
(Too of Pumo\ (Too of D.-nl 

tO'f I /4,f'f 12.32 I 1, I ,1/fJ 161 .57 
ITM of Pumnl IT OD of PumD\ 

""' 30_e,z, 30.97 103.7--0 103.78 

13.iq ~.42 21 .91 J31.0'( 130.94 
ITMofPumo\ CTooofD.~1 

13;2.S' ~i.be 27.59 J0:/.21 107.23 
fTnn of Pumnl fTnn or Poo,nl 

I 3ttJ I, .IN- 6.76 ~1'1-S'1 374.51 n, AwJtlfU 1,/10/,.tt,~ 
I 3f'i ~i.46 32.20 l't'f .lJ 197.08 

ITMofPumol (Top or Pumnl 
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Site: 

Pel'$Onnel: 

Well ID 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-212-SD 

PZ-212-SS 

PZ-302-AI 

PZ-302-AS 

PZ-303-AS 

Date 

kf,,tio~ 
I 

a 

,f 

~J1/1o11, 
1 

■■ ··•·- ···"" .,.,,..,, ■■FEEZOR■ 
fNGINEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Time 

o4w 

'"" '"'"' J'/01 
oelo 
063, 
l021-

lnP,,o 

OBSf 
D'l"i:, 
10 I') 

Jos, 
JO'{e ,,s, 
""' 133~ 
1'12.l. 

Oi03 
t)i3e 
O'ltlf 
JO/:l 
IOO'I 
~4~ 
O'ISi 

12o1, 

l2co 

JJ/xJ 
JO~ 
I /lb 

Page 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth Total Depth 

Water Previous Event Previous Event Noles 
(ft) (ft) (ft) 

(ft) 

ole.tB 28.75 ie.~s 38.33 

~-:/.'l1 27.90 110. 13 110.08 

.2.1.'lo 27.80 ~'l.:15" 39.15 

~~- lb 28.12 lbiJ.lS" 160.75 

J(p.'N, 16.58 .:2'1 J.i) 26.10 
/Too of Pu=' /Tnnof0.-1 

,3.J~ 12.65 -»• -Di 81 .02 
IT,.,. of Pumnl <Tooof Po,mn\ 

(,. l'f 15.90 l'-1.l.."H 149.85 surface comple110n lowered between 
rT-of Pumnl fTnn of Pumn\ March 2106 & May 2016 

~.f'n 20.30 ~'I. 31 99.50 Labeled as GMP-7. 

q ·"' 9.69 (!,h.lO 86.21 
tTnn of Pu-A' IToo of .,...,,,, 

II.JO 11.65 ~S.13 85.20 
of Pumnl fTnn of Pumn\ 

ol<.f ·"" 
24.98 .,, .3'f 111.11 

1. "1')_ 7.33 ~- fe 87.98 

LI.of 4.39 f!Jl/.23 84.31 

ao.:z.\f 29.09 '5'/.o3 54.10 

ol't.01 28.99 'i3.o:t 92.91 
fTMofPumn\ fTnn ofl>,,mn\ 

~} .l'f 27.10 ,ze,,t,2 129.79 

.2.e .s1 28.39 3 fJ. 4'S- 39.00 

Ji.&Jo 19.25 JOO.~ 100.34 

~-'13 23.39 /01.'l'f 101.44 
fT NI of Pumn\ <Too of 1>oomn1 

oio.~ 21 .59 q't. 111 99.89 
IT,.;;,of Pumnl ITonofP•-1 

ol,S-.':/6 26.51 /f//. ss- 101.51 
/Too of Pu=' /Tooof1>o-1 

,;JL[.~ 25.60 JQ/. ~, 102.45 
/Tnn of Pum,;l /Tor,ofc.-1 

.:Jt .3b / r-.. 21.94 4q,'/O 99.30 
rT,,;,of Pu,nnl <Ton of Po ...... , 

I , • L(.!; ~ 20.04 IT'j_e.,t,, 98.09 
Wi..\J'f.lt,, . - of Pum (T 00 of Pt.mo\ 

I 3.?'l 14.22 i~.8'9 92.85 
/Tnn of Pumr>l /Tr,r,of Po-\ 

e.1f 9.21 ,,-3.1/2 93.89 
ff-of Pumnl <Too of p,.,,..,\ 

11.eJ 20.52 44.ID 44.25 
Previous Event• Sept 2013 

l 7-.SB 20.56 die/,, S1 24.54 
Previous Event• Sept 2013 

ol(,Oj 23.08 .:28. 3 I 28.29 
Previous Event• Sept 2013 
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Site: 

Personnel: 

Well ID 

PZ-304-AI 

PZ-304-AS 

PZ-305-AI 

S-84 

Date 

5hlz.,,"' 
j ~ 

' ~/Jr .Jd(, 

■■ 
■■■f: ~"Viii! t.~. ~ ..-.c.c,l,f 

■■FEEZOR■ 
fNGINffRJNG, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth Total Depth 

nme Water Previous Event Previous Event 
{ft} (fl) {ft) 

(ft) 

11-1-, ).o.11:, 23.48 ~I .'ft; 52.20 

,,2.1 ;;J.O. 'fb 23.26 .2. ~ .3..0 29.32 

ABANDONED 

OBlb ~3 .otl 22.81 3~-eq 32.89 

Page 3 of 3 
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Notes 

Pl'ellious Event• SMl 2013 

Previous Event • Sept 2013 

. 



Site: 

Personnel: 

Well ID Date 

D-3 "-IJ\ 
D-81 elu «. 
D-85 . 2~ 
D-87 tlu.l lb 

1-4 ~-l\ 
1-68 ~lb 

• 1-73 i\ 
LR-100 

LR-103 

MW-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS ~ 

PZ-109-SS 

PZ-110-SS ~ 
PZ-111-KS &1u lL 
3 ~£ lAL-3 l ¥ ·~, 

•• ••• . ~-
■■FEEZOR■ 

ENGINEERING. INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event Previous Event 

(ft) (ft) 
(fl) 

(ft) 

t-LA }l f\. 37.50 1.\.~ 107.86 

l I 3b t9-K' 17.64 ~ .'f'3 62.54 

oe11 Z3.g< 23.09 1 +. l", 77.20 

i':") f3 4: ~ ~ 1 b? 44.05 Jl4.fo( 112.75 

Ra. ttA 35.39 ~A 78.66 

O'f,L e, 11.cK 16.48 Ll11,,'f< 40.47 

l1>1:f 
. 
2.4\ .. 0 e 28.69 ~"-~ 50.79 

i:,-~z.,,, t"f" .. ~ 15.69 ]t,. .'le/ 27.01 

r;is 3 i:11 37.10 '-'1.e7 49.84 

11./1 B.3f 7.78 f/.\4) 19.12 

'"~t, l 'S'S' 5.39 Z I 5. I( 215.00 

1'4 !.'- ~2-'K 22.65 363,'w 384.65 

J', ; , ;r 

it.!"( 31 .00 ~ ft,.(~ 96.19 
I ,n of Pumcl ITDD of Pump} 

IC#~~ 2'Ll'f' 29.31 ~:7:-{J 89.09 
(Too o Pum ITop of Pump} 

0,19 J.1-.~ 37.06 / lS-. '(t 155.10 

ott2~ tD -~l. 21 .19 (j I~ 91.25 

041ig i~."-1 20.25 '•Lto 91.14 

0~ j') ~ 11 .52 Jff_(,t, 149.65 

fn l ~ l ~ .2,..,f 16.00 <ilol~9 93.05 
(Top of Pump) 

10[0 • 7n .4i'f 20.43 l"Z...• vbi 120.64 
(Top of Pump} (Top of Pump) 

10 o '- 14.~tt 19.10 I ~O -~S'" 140.30 
IToo of Pumol tT oo of Pumol 

"'~ 2.J,~ 
. - , ~ 

23.81 Jc,';.-"'. n. ·--
of Pumol !Too of Pumol 

l1:si l.t-r 2.09 ~ -q'\ 375.02 

/054\ ,s . ..,, 12.68 ,.,(0 ~t, 196.25 
ITooof Pum (Tap of Pump) 

llot..t ll.8f' 12.14 J ,fo/ .n<;{( 161.40 
>POf Pum (Toe of Pumc\ 

103t, i~ .,t~ 30.82 Jo?-~ 103.70 ,~,1.. l){.~ 22.42 'l~'!i 131.04 
(Top of Pump) 

14..1 1 l' :7e, .,1,t 27.68 tOl-, 2.~ 107.23 
(Top of Pump} (Tap of Pump) 

(\tt,t, ~-6{ 6.67 3:t'i -at 374.59 

:TD! 
Page 

10s ,hr 
1 

'c-t.ol--Sr 
3 

Notes 

Previous Event= Sept 2013 

Prellious Event= Sept 2013 

Previous Event= Sept 2013 

n:, ftM&.~J GJ IOo~ 94 

~, J..Dv..o-=-tf6',ll/ 
' I • 

~~ ,._~•:-.r Tf.) ... t'f'1i ~ 

fb .. · -•- ,~,5' o~'i 

.L.... • r ~ ~, 
I J ,-

fo ~«@••"" @"-
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Site: 

Personnel: 

Well ID 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-212-SD 

PZ-212-SS 

PZ-302-AI 

PZ-302-AS 

Date 

,;l?i,h-, 
- I 

>. 

tf~ 

u 

~ ~-
Btu lb 

' 

•• ••• •■ -WM! 
■■FEEZOR■ 

ENGINEEIIING. INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water Total Depth Total Depth Time Water Previous Event Previous Event Notes (ft) 
(ft) (ft) - - (ft) 

L\{2-\ ~~,v,. 32.98 IJO :~f 199.13 
/Too of Pum /Too of Pumo\ 

O'}q'(' i-2q_~: 28.83 '38 -'ll 38.38 

,es-~ ie ,T5 27.97 IO _ I I 110.13 

oe~t z~ .~ 27.90 a-4 . 11 39.25 

~s-z... z.e .':15 28.16 / tD0 -'2.1 160.25 

oe,z..\ r:J., 'f:8 16.78 lr,,f~-~-z.. 26.20 
onof Pumol /Too of Pumol 

n~?){ l'•L?A 13.15 ~t1£! 81.05 
/Ton of Pumn\ 

to'{r -,() ,a:, 6.19 ''t'Z-~ 142.85 
/Too-of Pum /Too of Pumol 

Ni'-l, ZD -l-,'1 20.80 i1 -~ <> 99.31 Labeled as GMP-7. 

l l.fc/B !a o? 9.61 11,,,,,1,,y 86.10 
c--1<.. ~ U>.01 /Too of Pumnl 

O'f'('I l/.4/2,. 11 .10 'o 5 . (.(.. 85.13 
IToo of Pumol /Too of Pumol 

• JO;a 2 .;'. Ol 24.49 II I. IO 111 .34 
'1411 ~ g .12. 

•- - I 
7.62 81-~~ rf 87.98 

1113 LJ.S-r 4.04 t~.93 84.23 

l~Cl2- 2. 41.,"b 30.24 ~3.8e 54.03 

,t~b 1}l .S--Z. 29.07 'il t/?m~ 93.02 
/Too of Pumol 

l4.d.r k2~4" 27.14 1?~4\ .1'4 129.82 

n'2h( 24 . ,, 28.57 -~ .'12- 38.95 

11..(f( ,1,"v 19.40 lrltL~ 100.35 

Otr-ll z, .c 5 22.73 
• {11 . , .... 101 .44 

/Too of Pumo\ /Too of Pumol 

o,~> Z..l .l'f 20.90 JjPu~ 99.70 
<Too of Pumol 

lo 2,2. -7b n~ 25.78 ~!llfMi 101.55 
/Too of Pumol 

ro 10., 2S)t'2 24.86 ~ALl't,1~ 101.51 
/Too of Pumol 

rJ1r~ lt --11 21.36 1/t~lnl 99.40 
!Too of Pumnl 

0 ~S"(, £ q . .,:,.. 19.36 ' n~dl 98.14 
Cl /Too of Pumol 

/)O;J.. /~J~ 13.79 ' Z,~o 92.89 
(T OD of Pumnl !Too of P umnl 

{10~ ID .~.2 8.74 (T~l~~ 93.92 
!Ton of P umnl ,,is af, -"~ 

17.83 4-.t ,, oq 44.10 

Iii\ I~ .lit. 17.58 z-t.s-1 24.51 h o ~ 
I 
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Site: 

Personnel: 

Well ID 

PZ-303-AS 

PZ-304-A I 

PZ-304-AS 

S-5 

S-53 

S-84 

Date 

-
S Z.t. 1'1 

1 ". 
s 'u '" N A-
f;/u, /,(, 

8/u tt1 . 

■■ 
••• ,1• 

■■FEEZOR■ 
ENGINEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth lo Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

ll'(t1 Zl .. 65" 21 .03 zg.ao 28.31 

tl !' ZA .. 3-t 20.76 ~, J'l1 51.99 

l 1<;1 'JI .o'i 20.46 74 :Z-t 29.20 

~ f\. t-l. A- 35.76 N.A 44.34 

i ~'2--• I I .S4 13.70 I 9 ~00 17.00 

~e,12. . -
.s '2 .lia Z'l .S5 23.09 32.89 

. 

Page 3 of 3 

Notes 

,1() o-.11 11.,~~- _L 

l • • 

Previous Event= Sep1 2013 

Previous Event= Sep1 2013 

. 

' 

··~ 
'-I' 

( 
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■■ 
■■■Fti~-ntif fut• lkttn \\'1,N)d 

■■FEEZOR■ 
ENGINEERING. INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Site: Bridgeton Landfill, Bridgeton, Missouri 

Personnel: Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Well ID Date Time Water Previous Event Previous Event Notes 

(ft) (ft) 
(ft) 

(ft) 

D-3 8/i, ho&(; OO'S'( ~:,.lo 37.50 Jo~.lt> 107.86 Previous Event = Sept 2013 

D-85 ' osa:> 23.09 ,-1.IA 77.20 h '2..'( . 2..7-
D-87 08116 31.111 44.05 W/A 112.75 Previous Event= Sept 2013 

1-4 06St ;z. .tt,1- 35.39 g~ _qS"' 78.66 Previous Event = Sept 2013 

PZ-1 12-AS AB'Z-1 -z.q_1{" 28.83 tJ j A 38.38 

PZ-113-AD 09•~ is.es- 27.97 ti ~ 110.13 

PZ-113-AS D91b 1}6 -~Z- 27.90 t-l A 39.25 

PZ-113-SS D8t~ '2-~-~ 28.16 ti I A 160.25 

PZ-207-AS OBo-f VI .~ 28.57 b-LIA 38.95 

S-5 
' D/N'f 3 'Z..'l'f. 35.76 1../3 .'Sf./ 44.34 Previous Event= Sept 2013 

S-84 e Jic/imc, 0 ~ 1.,14 .. 0'l. 23.09 ~IA- 32.89 

IC'" · n , ·KM~ b~ .~ ~ ~ 
' I '-.J 
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Site: 

Personnel: 

Well ID 

D-3 

D-81 

D-85 

D-87 

1-4 

1-67 

1-68 

1-73 

LR-100 

LR-103 

MW-103 

MW-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

Date 

If/=, tA,tl 
{l 

-
V 

lll#uu 
~ . 

■■ 
••• Ut""cinn. tn, • lkT.« \.\"(ff,t 

■■FEEZOR■ 
ENGINEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth lo Waler 
Total Depth 

Total Depth 
Time Water Previous Event 

(ft) 
Previous Event 

(ft) (ft) (ft) 

, lfSV 3s.lf~'" 35.30 10:,.~q 107.70 

I \/.N, t9,3b 18.25 L2...ff 62.73 

oe~ 2'-l.lJ7 23.85 1v.14' ~ 
o'lot.1 -32. It? 31 .67 

~ 

JI~. 0(. 114.61 

ll 'l 'l 3l_ 82- 32.67 ~.,,1, 35.95* 

oflt.l"=, 'LL4' 11.45 L/r, ~ 40.59 

of35"o L1-. ~ ,_ 17.05 i.J O .tJb 40.45 

O'l3f3 l~-Sl> 29.08 ~o.SS' 50.75 

tZOb /IP .. ~ 15.76 2&-'li 26.99 

tLt 1- ~I.or 37.71 t/tJ. -02... 49.82 

z'-l:{"Z. I, .~l 8.85 /'\,l(f 14.45 

i'-43~ 9,, ;~ 8.35 i~. f") 19.15 

l,O 17- i.1i 7.55 ~1).,/f 215.19 

/~7..? Zl.38 22.95 Jgl.bl 383.90 ,~,o 3Z-~f" 31 .51 qb .</l 96.19 
<Too of Pumol <Too of Pumol 

/3~ 'l... tC/,S1 29.14 ~f,Jl 89.13 
fPumol <Too of Pumol 

n i.'I 3q _,q 37.68 /))1,'{_ 155.49 

llH, zz..tx. 20.82 '1( z.o 91 .25 

1l18 ?A.:+I 20.64 qo . .fv 91.10 

l l U 11 .. il: 13.71 1l(4.,,bz 149.66 

LOU.tl ft..~ 16.24 ,~Po,i>~~ 93.09 
/Too or Pumol 

£042.. W,01 20.94 ,20 ... tot 120.66 
/Too of Puma\ /Too of Puma\ 

teLf< l1-tw 19.49 1'10 .32 140.35 
!TOD of PumDl /Too of PumDl 

/02..i./ 2i.~ 23.84 ''t'-f .,~'=' 144.83 
ITooof Pumol /Too of PumDl 

,o,q~ D(_.,s-< 2.15 31-~oP 374.99 

HlO I /l ✓e, 13.49 1,t-.l{' 196.29 
IT OD of Pumol fToo of Pumol 

lm,'1- ,1:1,, 12.85 I (9' •"'fi 161 .42 
/Topof um I. fToo of Pumol 

oq"4 a I .1.,0 31.39 103.&> 103.67 

oqz.tf 2-i3. I( 24.97 LIT~f~1q 
130.99 

/Too of Pumol 

Page 1 of 3 

Notes 

"Apparent blockage in PVC. 

Previous Event • Sept 2013 

Previous Event • Sept 2013 

Feezor Engineering, Inc. • 3377 Hollenberg Drive • Bridgeton. Missouri 63044 



Site: 

Personnel: 

Well ID 

PZ-110-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-212-SD 

PZ-212-SS 

Date 

11l1-!u, 
I. l 

, ~ 

·-" , 
ti /11.olC, 

•• ···I.'• . ..-.. ..,_,. '• • lU:..;, \\'c1\I 

■■FEEZOR■ 
tNGINEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth Total Depth 

Time Water Previous Event Previous Event 
(ft) (ft) 

(It) 
(ft) 

•O~W 2~ .11,., 28.28 h~iPul1 107.23 
/Too of Pumol 

I 

1,of' /Jl'L 6.85 3 J_L(,;:~ J 374.50 

'5'(4 2J. t:l 33.03 ,., T1 --- 198.83 
/Too of Pumol /Too or Pumol 

Oq,0'f 24.i t:O 29.38 ~g-~ 38.41 

rtl/=1 ,..iq .01 28.55 tlO. \t 110.11 

oq,~ ;;i._'{3 .~: 28.50 3'0. q~ 39.17 

O'll3 ~'1.3S 28.75 / 1t,o .Zf 160.21 

0'6s'f J ~ .01 17.48 'LAP . ~7... 26.32 
/Too of Pumol /Too of Pumol 

otJ51 ,s.o~ 14.29 
QJof•Ju!ol 

81.04 
/Too of Pumol 

io,e l \ .,51 10.30 tr~,;i-(,v 142.64 
f Pumol /Too of Pumol 

i ~~ '-1- ZL~ 20.69 qq_?ft 99.30 

I.J ll? , ,c.sz. 10.03 EH,.fz. 86.34 
/Too of Pumol /Too of Pumol 

''"" l \. 'f'4 11.43 
~1"Pu~ 

85.22 
/Too of Pumol 

• 
LO 2"1 Z'l .:fb 25.02 lf,.12. 111 .1 0 

NZ,,t :J,813 8.12 g =,,tfq 87.98 

ll\l~ ~-« 4.55 9'(.fl 84.33 

(Jq~~ t)(). Z.lo 29.06 Ss.5tf 53.88 

o'l'-ti. 30.10 29.52 :l Z-~1 93.00 
/To of Pum /Too of Pumol 

V'J33 l✓B-~ 27.94 I ZC\ .t~ 129.74 

oe3, ~'\ .1-;1. 29.12 3S. '13 38.92 

f~){) ,q.:rs 19.64 100 -31- 100.38 

LO{"., z~ .o-t, 23.05 ~Vl.'ft.. 101.40 
(Too of Pumo\ (Too of Pumol 

2'1.SS' 21 .14 qoa..1., 99.88 
tOS'=i- (Too or Pump) /TOP of Pump) 

JD3w l,,~ 26.03 ,: :,, .. ~ 101 .57 
lToo of Pumo\ /Too of Pumo\ 

,o;y 7_~. ll 25.12 lOl.~J 101 .50 
rToo of Pum /Ton of Pumn1 

io"{"i, 1 \::w 21 .71 ~jt'3J 99.35 
f Pumo\ /Too of Pumo\ 

io~ 20-<N 19.57 r!l~ ·tf 98.15 
fTo of Pum /Too of Pumol 

1'-io(' l'4.,1>.:> 14.13 "z. Sb 92.80 
(Too of Pumol /Too of Pumol ,~o~ £,f). ?.A 10.72 eiiM_ 93.76 
IT<>nof Pumi>l /Too or Pumol 
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Labeled as GMP-7. 
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Site: 

Personnel: 

Well ID 

PZ-302-AI ~ 

PZ-302-ASV 

PZ-303-AS 

PZ-304-AI 

PZ-304-AS 

S-5 

S-53 

S-84 

Date 

r-1f wl!? . 
l ► 

/fJ, 

~ 

ti 1/hu. 
I I 

■■ 
■■■Kl.< ... .,,.,. £, . "' , ...... , 

■■FEEZOR■ 
ENGINEERI NG , INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water Total Depth Total Depth 
Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

,~3Z- tB -~ 18.44 4Lf..f'J 44.09 

,~ l ~ -=12. 18.46 2,'{ .5b 24.51 

!N;-~ ZLce 21 .85 
/ 

?~q,. Z,\ 28.30 

'~'-tS' z, .a, 21.37 ~L.Oit3 51 .99 

t'-1Lf6 Zl:z.e 21.09 z.q.z, 29.21 

H~:1-- ol.V, 32.44 ,.g .b?. 43.54 

t<l4r~ l l .~2- 11.59 t8,V2 18.00 

c,~?L, 2,l( J l 23.55 ~~-1-'-1 32.90 
r 
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Site: 

Personnel: 

Well ID 

D-3 

D-81 

D-85 

D-87 

1-4 

1-67 

1-68 

1-73 

LR-100 

LR-103 

MW-103 

MW-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

Date 

1,[,,, I '1.At) . ( ,, ' 
' 

j 

zJ,.J ," 
, \ 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water Total Depth Total Depth 
Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

r3~l. ~ ~ .llJ 35.45 Jo1, "'5 107.69 

1\ILtl, 2,l,l( 18.36 1,,z_\f tJ 62.55 

0Pi11. 
' =u,:~,, z-:,, 3o 24.42 76.74 

O"ft" 3--f _q,, 32.14 llf".IS"" 115.06 

I 338 :3~,rr- 32.82 d·s-,e,.,- 35.96* 

oe,i,t 1t.1'\ 9.19 '/,O. 1fi_-- 40.45 

n e,,z,~ Zo. '-l:J. 17.55 411.t./'l 40.46 

IJ\f, :3 2.04 29.50 So ,~b 50.55 

/136 II. :H 16.27 e2Jo_qe 26.99 

lllOD J (J • t,,S' 38.05 dq_13, 49.82 

I 'S'bt 'i41 6.51 'l/. lJo 14.41 

11.f{"'o I I I 0. 8.39 t6.11 19.15 

lo~ V!I J'Z. 8.77 -z, s-. l1 215.18 . 
~\A o~u~ 21 ,I,\ 23.38 383.68 

orilLI( -3 '-"' 
32.55 ~i;;;v 96.42 

onof Pumo) IToa of Puma) 

Otl--11. -Z'f.tl~ 29.89 .a1,1.~11 89.12 
IToa of Pumo) 

01.\ 'l l\' 3t¾. to 39.19 t 5=1-.~~ 155.43 

o,q3e Z,2. -1>2. 22.00 QI 1'1. 91.28 

D't3) 1t._i-l,., 21.71 q4_01 90.94 

0 "l'-ll. 11, .14 15.96 11../'L<oJ 149.62 

'-0 t\ 11 .• u, 16.58 ,}.o• 93.09 
on of Pumal IToo of Pumol 

ff> I'S' 1,\.~ 20.81 rzo."', 120.68 
,-Ton of Pumal IToaofPumol 

1018 2,0.;3 19.94 1'{0 -!'I 140.32 
IT~n of Pumo) IToa of Pumal 

io3-l 
- ----,:-;----, 11 144.86 2,?, ;:t,"i 23.33 ~- .. ";.l' onof Pum :::..rToa of Pumo) 

1,o '-(4, .:z. :=H 2,59 '~\~' 375.00 

14.u O. 13.82 I'\ l;'. 'l 't 196.48 
io~o !Ton of Pumo) IToa of Pumol 

lO 5'-f t ?,.~Z, 13.21 J,~,~~i~ 161.42 
IToa of Pumol 

' 
vtto 5--l. Z.3 31.60 lo L:?.:Z 103.80 

~ vi-toi · 7.2,0~ 28.11 , lo ,'ft,, 130.98 
1Ton of PumD\ IToa of Pumal 

' 
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Notes . 

*Apparent blockage in PVC. 

Well extended January 2017 

/II i 41. ~1--
Well extended January 2017 

/1-(1(.1,J -Top of. /J""" 
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Site: 

Personnel: 

Well ID 

PZ-110-SS 

PZ-111-KS 
. 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ~205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-212-SD 

PZ-212-SS 

Date 

,,, ;A ,'1-. 

. 

' af 11l~,l 
I 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water Total Depth 
Total Depth 

Time Water Previous Event Previous Event ,.,~ (ft) (ft) 
(ft) 

(ft) 

~~ 3 I ./o 28.76 
io t-,i-, 107.19 

IT on of Pumo\ fToo of Pumo\ 

iioo ':l.11 7.05 ~\/l. 374.61 

61, .O'/- )r5J;,~~ 197.20 
Llot 34.19 IT on of Pumn\ 

I o,z; 3 2 .{"~ 29,90 , a .5-r 38.35 

l ~ • l 3 l .=I, 29.07 lO~.'lf' 110.11 

! 2-10 3(.64 28.98 3'1.tf!J 38,95 

tz.1-t ::i, .C/1- 29.35 I "1o.zt 160.25 

0€1~) l,O .'&') 18,01 z.r. .21 26.32 
-IT(r of Pumnl /Ton of Pumnl 

oer.,2. /5.~~ 15.05 ~!;/?,:;t 81.11 
/Ton of Pumnl 

!0 1H 1z_tiie 11.56 1<1z.r,9 142.60 
/Ton of Puffin\ IT on of Pumn\ 

. 

0 f. 53 ZZJE! 21.59 eiti.z.e ·99.29 

,f\ e ( a. I 2-. ".K' 11.82 
~,__.,., 86.12 
rr"onof Pumo) /Too of Pumo\ 

0159. I 'Z,.,ll.l 11.44 ~OS". 14 85.15 
onof Pumo\ IToo of Pumo\ 

WZ.°'- z·CO) 24.76 Lll.3,J 111.12 

Jlft,,I i .'ti 7.93 &1-_ 'lf 87.99 

t'/ll, L(,t~L 4.45 fjc.(.C,Z. 84.51 

!12-'1 33.lO 30,26 ,~.'6 53.89 

JI 3D 3I. l'l 30.20 'fZ.-8;~ 92,98 
ITonof Pum IT on of Pumnl 

I -3S'-I '1 q. '12- 28.75 IZ.1.~'( 129.87 

oe~ '3t.~ 29.72 3S/t1 38.93 

0'\0& I 0. il'L. 19.75 100.30 100.37 

,~ti,o ?'?,.b( 23.09 IOI.,, 101.42 
IT on of Pumnl IT on of Pi.Jmnl 

"~~ Zl."'~ 21.55 'I '1, 11,1:> 99.81 
/Ton of Pumnl ITonofPumnl 

~oz.,< '2,,l, • l4 25.69 lo l-lZ. 101,65 
IT on of Pumol 'Ton of Pumnl 

iai; :z.<;-.(pl] 25.11 10!.'(f, 101.49 
!Ton of Pumol IToo of Pumnl 

10"'' · 2,2. ;, 21.74 'l4.Z41 99.33 
ITonofPumol /Ton of Pumn\ 

ioo~ ZD. '!>lo 20,04 'fri.H 98.15 
/Ton of Pumnl ITonofPumnl 

1'411.. l"l.U> 14.30 ftlii~ 92.80 
ITonofPumnl 

t\:\i\" I,\ 10,24 ', 3 -~f:i 93.74 
'Ton of Pumo) IToo of Pumo) 
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Site: 

Personnel: 

Well ID 

PZ-302-AI 

PZ-302-AS 

PZ-303-AS 

PZ-304-AI 

PZ-304-AS 

S-5 

S-53 

S-84 

Date 

9frohn11 
J .. 

' 

t 

2}1,, I 'JqJ':/-

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water Total Depth Total Depth 
Time Water Previous Event Previous Event 

(ft) (fl) 
(fl) 

(fl) 

t'fl./7 .:Z l. l,,P, 18.59 J, ,< 44.15 

/'[ll,1 ZL~< 18.72 fl.Ci .l{t:1 24.50 

/4~ 21' ,Jo~ 21.08 zg_u. 28.25 . 
J~1- 2){.Vf 21.56 -'51.'i'f 51.98 

/5orl- zz ,46 21.28 rJA .Z.l 29.21 

; 3-to ) I. :i-, 31.20 43:LI< 43.62 

J'{?,, lli,~l 11.72 1fLoz._ 18.02 

oe,r- ,:Z.:J.Ot/ 24.11 ~.2., :,,;i._ 32.74 

. 
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Site: 

Personnel: 

Well ID Date 

D-3 s/, /-..01";1 

D-81 Ai -D-85 

D-87 

1-4 

1-67 

1-68 

1-73 

LR-100 

LR-103 

MW-103 

MW-104 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 
,, 
. 

PZ-109-SS ~ ,/u,1 
' 

•• ••• ''""" 
■■FEEZOR■ 

ENGINEERINZ'.;, fNC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 

Time Water Previous Event Previous Event Notes 
(ft) (ft) 

(ft) 
(ft) 

/?,lb P,-:/-.~ 38.10 to:1.~ 107.65 

II.J\f q 1tJ.3=,. 21.11 bl.S3'"' 62.49 

oSn ... ,2~.ez 27.30 -+-h-</3 76.73 

oGS"'S' B3.b'{ 34.90 ,,~,., 115.15 

13Z'f 3'-1. <f'I 35.55 3S:t:i11 35.85* *Apparent blockage in PVC. 

l3'(q IO.bO 12.19 1./o. "-t.l 40.45 

l3S"~ /8 .313 20.47 1/11. Cff, 40.47 

oq~+ 30.?t/ 32.04 6'o. 6:J- 50.56 

0q)O ,(.,?'J 16.73 Ztt,.19 26.98 

O'J'IZ !,4.\Jb 40.65 1./t/. Bl- 49.81 

l"f"o~ b.t'J~ 9.61 '""·"' 14.40 

IL/~3 tJ.,tl 11.19 /8.'/(/ 18.95 

/023 4.S"e 10.12 NIA 215.21 

oe&o 22..6~ 23.61 t{f.4 383.68 

oe2e rJo. q-=,. 31.41 'U,.z, 96.27 
ITon of Pumol (Too of Pumol 

oelb 2ti.&f 29.94 04'.33 89.34 
fTon of Pumnl fTon of Pumnl 

IIU l8. ~if 39.10 I ~.:I.II 157.35 

IIZo Zl .t.[~ 22.62 "t I. 2:/-- 91.27 

llt3 u.io 26.62 tf </. ol 94.03 

lllb /"f. ~? 16.79 l<//J,t,;'f' 149.63 

IO'S~ l~.=/3 17.16 43.2"1 93.01 
fTon of Pumn\ ITon of Pumnl 

/OSfJ UJ.i, 21.30 IZD.bZ 120.61 
/Too of Pumnl /Ton of Pumnl 

ta'll... ,q, '14 20.33 /'10.Ct 140.54 
!Too of Pumol (Too of Pumol 

lo?>~ 'Z,'l.,IS'" 23.79 1-I«(. ~i 144.63 
fTon of Pumnl /Ton of Pumnl 

torz .... /,13 2.73 N.1A 375.00 

,01<1 ,i.b'j 14.48 1'11:P. ~'} 196.47 
/Ton of Pumnl fTon of Pumnl 

10l":J- ,2.~e 13.82 lfol. 3~ 161.40 
{Too of Pumo) !Too of Pumol 

,oo~ 33 .. w. 34.23 toz. b:J 103.72 

0'}32 2,,0.~~ 22.08 1 ?10.e;e 130.92 
{Too of Puma\ (Too of Pumol 

Page 1 of 3 
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Site: 

Personnel: 

Well ID Date 

PZ-110-SS -sf, Jv,J'J. . . 
PZ-111-KS l'I. 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

PZ-113-SS 

PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-212-SD • I 

PZ-212-SS 5(, I lot~ 

■■ 
■■■,\ \· 
■■FEEZOR■ 

ENGINEERING, INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 

Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

1)/; ..... ,.,,,,~ 31.10 107.19 
(Too of Pumo) /Too of Pumo) 

"' NIA 0'118 {p,'\l 7.13 374.61 

04/b Bi,.DS"' 36.04 t4:J. ue 197.16 
/Ton of Pumnl fTon of Pumnl 

oqoz 81. ti~ 32.59 38.'{S' 38.35 

Ot:JOb 3o.i:,e 31.78 I ~. 'ls-- 109.95 

aqot:f 30 ,C:,('" 31.69 li.U 39.18 

Ot:tH ~0-~ 31.96 I bu.le 160.27 

oe,e t0. i-f" 20.85 ~T~o;f!f 26.29 
(Too of Pumol 

o~W /2. 1,,, 15.39 et. 01 81.04 
fTon of Pumnl lTon of Pumnl 

IOZ,t./ /l.t:,1 12.98 l'fl. 6:/, 142.68 
(Too of Pumnl /Ton of Pumnl 

Notes 

lt- "'~A C11 ,~JI,, 

oei~ u. as-- 22.18 qq,3l 99.28 Labeled as GMP-7 

oes1 ,,. -:,-< 12.75 Sb. i-e 86.09 
/Ton of Pumnl !Ton of Pumnl 

I\\ I tO.'ff 12.14 0S'", ltt 85.19 
fToo of Pumnl (Ton of Pumnl 

W&, ii .'14 25.05 I 11. l'I 111.30 

lc./lo !tiJ 8.98 s=1.ie 87.98 

l'{ti 3 -~S- 4.66 04. :Jv 84.62 

/000 32. is-- 33.10 s-:1.0r 53.83 

1002., zo.~v 32.19 /01. tll 92.84 TU !Matvred w /01,,I (Ton of Pumnl 

0'131 ie.e-c 29.72 124. A,,,,.., 129.84 
f 

OE3of 31. if 32.56 ,~A qv 38.97 

oe\J~ ,i. '5"'i 19.92 100.?., 100.30 

tlo~ i~-~'= 23.65 10 I. </t) 101.33 
(Too of Pum"o\ /Too of Pumo\ 

110) W.'hl 21.98 ¥1.9'1 99.88 
fTon of Pumnl /Ton of Pumnl 

lOc.{3 Z,'{,q\{ 26.19 #Of. "a 101.72 
·,roo of Pumo\ {Too of Pumol 

U>--tz_, l'-l,S'tti 25.60 !T~!f;~J~ 101.48 
(Ton of Pumnl 

to5i io A't 22.33 tf'IAfl- 99.29 
{Too of Pumn\ /Too of Puma\ 

t09\ l q,'4.lf. 20.36 CJ6 ~ l'l- 98.13 
/Ton of Pumnl /Ton of Pumnl 

14 tl L!>,-:J.2 14.80 IT~l::!\b 92.75 
(Too of Pumol 

1llO~ :t-,~ 11.39 ~ 3 ,6t\ 93.88 
ITor'i of Pumnl fTon of Pumnl 
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Site: 

Personnel: 

Well ID Date 

PZ-302-AI 5/,b.-~ 
I 

PZ-302-AS w 
PZ-303-AS 

PZ-304-AI 

PZ-304-AS 

S-5 

5-53 ,~ 
S-84 Sid u,,1., 

I 

■■ 
■■■,.,.,,.,.,,.,,,,. :,,,.,:.,,., 
■■FEEZOR■ 

ENGINEeRING, INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 

Time Water Previous Event Previous Event 
(ft) (ft) 

(ft) 
(ft) 

1<14< f '1. a'l 21.28 44, ,, 44.15 
~ 

l~Cf:1 11.t?< 21.45 2</. fjZ., 24.49 

,~,, 2( .qc, 23.65 2,8.1.,r 28.26 

J'/,rrj '2-2."2- 24.29 f 1.,f-8 51.99 

{)00 ii. 3:/- 23.98 zq_,, 29.21 

13It 3'/.<"ti 31.71 43_g 43.45 

l'-13S I 2..toe,. 14.51 18.ol 18.02 

oeu ~ 27.09 az:.11 32.72 ,~. -
2-f'-)Z, 

Page 3 of 3 
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Site: 

Personnel : 

Well ID Date 

D-85 r&he/a 
D-87 

al! 

1-67 
,-

1-68 

1-73 

LR-103 

MW-1204 

PZ-100-KS 

PZ-100-SD 

PZ-100-SS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-KS 

PZ-104-SD 

PZ-104-SS 

PZ-105-SS 

PZ-106-KS 

PZ-106-SD 

PZ-106-SS 

PZ-107-SS 

PZ-109-SS 

PZ-111-SS 

PZ-111-KS 

PZ-111-SD 

PZ-112-AS 

PZ-113-AD ·~ 
PZ-113-AS r,Jzel,1-

■■ 
■■■f,1t1fr..A''U11J ,~" ~ '1-clNt w,.,1.1 

· ■■FEEZOR■ 
ENGINEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event Previous Event Notes 

(ft) (ft) 
(ft) 

(ft) 

oa,"' z.~.ez 25.82 11,.41 76.43 

0-l~ ~l.Z"( 33.64 
'"'· 7-r 

115.17 t,J L--• ~ z . 'l . .y 
Tn,11~7.~ 

I 11'-f tt.~ 10.60 'i0.l/ t\ 40.44 . 
llU 19,l.J 18.38 '-10,'lb 40.46 

l" Z..'1 lcL~ 30.79 
S'o ·'" 

50.57 

Holt, ':l'Q ll 39.43 qq_c-.,< 49.82 

/;DO; to. bt-- 9.58 N. 14 215.21 

0633 ,2?, :Sl 22.83 ~ l il- 383.68 

06-3\ 3o .S"I 30.97 Q{p. 'V•f 96.21 
Tnn nf Pumnl IT--, nf Pumnl 

ofi1 zq_'-13 29.89 UtL~ \ 89.33 
/Ton of Puma) 1Tcn cf Pumnl 

O~o( 3S.L~ 38.54 ,51.'{1 157.11 

ne-~ L\.~~ 21.45 °ti. ZS 91.27 

0'100 b{.&/~ 25.20 q 3 _tgq 94.02 

0'1 lC l -5'. i-( 15.33 1\/a IAl'1 149.65 

01'f2 I +-1\~ 15.73 Gti .-i~ 93.29 
llonol•"m" ' /Too of p .. mn, 

n.o.")°~ 120.62 ntJ," 1 21 ~., 20.21 
ITnn n f Pl'--' IT--, l'lf P4 mnl 

O'l'-l( 'lfJ.l~ 19.49 '"o . "S'4' 140.29 
{Toa of Pumnl /TQD Qf P11 ........ l 

;,_?.~ 22.45 ' ~,"4." 144.82 Th , I'/ Uc. '18 Oq\'"'e IT-- nf P"--1 fTnn of Purnnl 

iOtl ..? ... ~~ 1.93 N\.A- 375.00 

Ina~ '"·:r, 13.69 ;t.( /.1. 196.45 
ITO"' of Pumn} (Too of Pumnl 

10/0 ,,c,, 12.98 '1.1A 161.39 
lTgn of P11mnl fTno nf Pumnl 

lDl'( 3 t .':12- 33.66 Jo3 ,,jo 103.67 

lo" l 1t1.«2. 20.59 ,10.8':, 130,98 
ITnn nf p 1,1 mnl fTnn of p, , ........ 1 

1'.1/A N.l4 N/A ~ o (1 mnl N/A No f- _~~ 
ln,ra lled 8/2017 

l()3~ Co Ai0 6.52 \l l 374.61 

10;1 -~t.'ill 36.05 
IT~ 

J~mnl 197.08 
ITnn nf Pum,n\ 

or.c \ Z?l .'f~ 31.45 &63"< 38.45 

o~o'(J ztt .1tt 30.68 ll o . LU 109.95 

060'\ z,~, 13 30.65 3'L~, 39.22 
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Site: 

Personnel: 

Well ID Date 

PZ-113-SS B!'t8!11 . . 
PZ-114-AS f :i, 
PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SD 

PZ-209-SS 

PZ-210-SD 

PZ-210-SS 

PZ-211-SD 

PZ-211-SS 

PZ-212-SD 

PZ-212-SS ~ 
S-84 e/,zel,1 

ENGINEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event Previous Event 

(ft) (ft) 
(ft) 

(ft) 

ot'DL( z._q -~~ 30.78 H,0:23 160.28 
2to ,?,) 26.04 06)2... 16 .s~ 18.25 

tTo n of Pumol lTa n of P"...,~ 

17(3-Z..1. I~ .2fo 12.61 €,1.04 81.03 
/Too of Pumo I !Too ofpumo l 

-eooi' 13,0b 12.69 ,qi.-:,,, 142.87 
ltnn r,f n .. --1 /Too of Pumo I 

Notes 

mt?,,;, 2(.-:fo 21.85 91. 3o 99.35 Labeled as GMP-7 

nt'~ i., .~e 11.75 SL,.31.:. 86.28 
{Too of Pumol lynn of Pumol 

O'iZZ- I 2 wt/iJ 10.45 $1"".io 85.19 
-trnn "'' Pt1m~I /Tnn nf P11mnl 

0'154 2'-l. t< 23.99 ll\..\l\ 111.29 

1n.:;4 s.~ 8.33 S"J_qe 87.98 

lo,:/- t.fwqB 3.95 S4 .S-~~ 84.74 

to~O ~ .. ~~ 32.25 c;~.e'( 53.85 

lolq 24-"< 30.54 'i'3 ..co 92.84 
{Too o f Pu nml /Too of Pumol 

lo50 2:,.:,3 28.85 I 21 .'ff' 129.85 

061!> vttt~ 31.25 =36 .4 l. 38.94 

0'84~ J'ttA 17.59 /aJ .. '1,1 100.35 

O'it4 ,,Z?; .,,.-( 23.36 lOl.3< 101.40 
lT nn nf Puma I ITnn nf Pumnl 

O°tll 22.vl 20.94 '1't.'tt:- 99.89 
/Too of Pumnl IToo of Pumol 

oqS""l 1h~tct 24.94 '9.t-~ 101.60 
ITnn of Pumnl 

O°t<o 'l~-'tf' 24.59 lot-~" 101.46 
/Ton of Pumnl /Too o f Pumol 

: 

0'13~ 1-2.. .'d 20.97 1q. ,e 99.02 
lTnn nf Pumrll lTn n fl{ P1 m nl 

o"' ~r 1 n ,\.f l 19.44 'ta. t'{ 98.12 
1Too of p ._jm.-.l 1Too o f P1 rnol 

O'Hu J'-f en; 13.72 c. l .bf 92.76 
r on "'r Pt ·=- 1 ITfln nf PH mnl 

oq2t\ [3.fc,S 7.40 ~1.-1.m~ 93.89 
fToc of p11mnl . 

O 6\\., 2,,4,.fS 25.52 ~ 1 l~t 32.71 
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Site: 

Personnel: 

Well ID Date 

D-85 11/7 lz.u,1 
' ' D-87 l 

1-67 

1-68 

1-73 

LR-103 

MW-1204 

PZ-100-SS 

PZ-100-SD 

PZ-100-KS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-SS 

PZ-104-SD 

PZ-104-KS 

PZ-105-SS 

PZ-106-SS 

PZ-106-SD 

PZ-106-KS 

PZ-107-SS 

PZ-109-SS 

PZ-111-SS 

PZ-111-SD 

PZ-111-KS 

PZ-112-AS 

PZ-113-AD <l t 

PZ-113-AS ,,\2\V>,-:t 

■■ 
■■■t.1111irtL4'1r1 t h ~ "tJJ:: \~<i11111J 

■■FEEZOR■ 
r:NCINEERING, INC, 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event May 2017 Notes 

(ft) (ft\ 
(ft) 

(ft\ 

04/'\ UJ.<N 24.82 N/A 76.41 

D10J ~.~ .. es 32.24 N/A 115.17 

(l.}-(,' u .. ie 9.65 N/A 40.44 

,Z-3"' ,q.hz_ 18.14 N/A 40.46 

, ? _~, 3\ .o, 29.50 N/A 50.57 

,2~~ 3°' .,b'f 38.15 N/A 49.82 

(O~'\ ,oJ~o 10.67 N/A 215.21 TD is from Feb 2017 

0121- zq.,~ 29.43 N/A 89.33 
ITon of D11m nl 

o~21, 5\.V<:, 30.51 N/A 96.21 
ITnn nf .Pu mnl 

oo,ir zs.,eo, 23.52 N/A 383.68 
TD is from Nov 2016 

01s-{ ofL~1 38.19 N/A 157.11 

100 I p_ lq 21.55 N/A 91.27 

tooo Z}f .. <ff1 24.49 N/A 94.02 

/004 1bJf 15.34 N/A 149.65 

/O?b Z,0.2.r 20.19 N/A 140.29 
ITnn nf Ou mnl 

/01)( lt'-I\ 21.30 N/A 120.62 
11"o"' o"' .. ____ -' 

102~ ,=1.6~ 17.19 N/A 93.29 
ITnn of Pum nl 

iO~ ~!J'M 23.39 N/A 144.82 
'~--. --f Pum .. 1 

I 0..,\.( /1../..,02 14.15 N/A 161.39 
fTa n of Pwmnl 

{0'/7, Jc.I~ 14.51 N/A 196.45 
1T~ .. of Pumn1 

IDY2 s.ro 2.59 N/A 375.00 TD is from Nov 2016 

,o~:, gi. \tt 31.72 N/A 103.67 

11.lo ZO-~ 19.82 N/A 130.98 
IT nn n f P11m nl 

l'Z..1 "f .3~ .'to 31.98 N/A 115.30 1"l ot l "'A,.r -= n , . '4 1 
TD I rom A 2017 • 0 pump Installed 

l'2-l2 ~~-• .11 33.49 N/A 197.08 
IT nn af D1 m nl 

,2-, ~ =1.s~ 6.98 N/A 374.61 TD is from Nov 2016 

O'N4 31. S-7- 29.95 N/A 38.45 

01°'{ .so.e'f 29.19 N/A 109.95 

01Df du .\U 29.13 N/A 39.22 
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Site: 

Personnel: 

Well ID Date 

PZ-113-SS II I .,J 'lo.,, 
PZ-114-AS I I 

' 
PZ-115-SS 

/... Pi 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SS 

PZ-209-SD 

PZ-210-SS 

PZ-210-SD 

PZ-211-SS 

PZ-211-SD 

PZ-212-SS 

PZ-212-SD ~u 
S-84 11/i tD,~ 

• l 

■■ ·••~ll\'lli,M.,~ f;,r , !.ktkr ~" ,dd 
■■FEEZOR■ 

ENGINf:f:RING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 

Time Water Previous Event May 2017 Notes 

lftl lftl 
(ft) 

lftl 

Mo~ ~ 0,1b 29.35 N/A 160.28 

iat\ I 4 1.,,,. ,,s- 18.53 N/A 26.04 
,.,.. __ cf Pt·--' 

otfzo /":>-.a:/- 14.26 N/A 81.03 
/Jnn nf P"mnl ,o3e JI.I?~ 13.06 N/A 142.87 
/T,...n ,.l D"mnl 

OtfJo U.3o 21.70 N/A 99.35 Labeled as GMP-7 

O'll'4 J2-. ~tt 11.68 N/A 86.28 
l:Tnn nf P"mnl 

1010 tl .o'l 12.40 N/A 85.19 
IT,..,-. nfp mnl 

/031..- 21(.'le 24.85 N/A 111.29 

/O'f°'!, 9.=I.J.. 8.65 N/A 87.98 

IOS"f ~-11- 4.98 N/A 84.74 

/22..1- gz_"° 31.32 N/A 53.85 

12-le 3> .'IS 29.65 N/A 93.00 
1To ... ,..fpu--' Top of Pump is from Aug 2017 

llZ-l zq_ 0 'I 27.73 N/A 129.85 

O'fo6 3•-~~ 29.98 N/A 38.94 

4>q3tt 1/.tJB 19.69 N/A 100.35 

1001- iz. ,1 22.09 N/A 99.89 
'T"" nfp mnl 

lODb Z1 .'I~ 23.71 N/A 101.40 
ITnn nf numn\ ,o zt\ z,;-. 1./Z- 25.95 N/A 101.46 
'T"" of Pum nl 

t,010 "lb. I 2.. 25.29 N/A 101.60 
/Jnn nf o., __ , 

101'1 'Z;R.-~3 20.41 N/A 98.12 
1T"" "f Pum"1 

/0 'q !t.-:, U • S' 22.39 N/A 99.02 
L.JI \~ .i .K ITnn of Pumnl ,o,~ /'I. e.o 13.65 N/A 93.89 

tTcr ... f .. -- ·n' 

1011, ,~be{, 14.98 N/A 92.76 
ITnn cf Pu-- 1 

oti I Z. 2b, lb 24.55 N/A 32.71 
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Site : 

Personnel : 

Well ID 

0-85 

D-87 

1-67 

1-68 

1-73 

LR-103 

MW-1204 

PZ-100-SS 

PZ-100-SD 

PZ-100-KS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-SS 

PZ-104-SD 

PZ-104-KS 

PZ-105-SS 

PZ-106-SS 

PZ-106-SD 

PZ-106-KS 

PZ-107-SS 

PZ-109-SS 

PZ-111-SS 

PZ-111-SD 

PZ-111-KS 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

D.ate 

2} 1'{ '2bt# 
• 
II. . 

I 

\ 
♦ 

zl1~IZD"1 . 

•• ■■■J:11:.;1nn11n~J,i1.1l:ltltr1\'.,,1l1I 
■■FEEZOR■ 

ENGINEERING, INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event 

(ft) 
May 2017. 

(ft) (ft) (ft) 
Notes 

13 '-lO l6.41<" 26.44 N/A 76.41 -lwJJ • ./ ~-= ,2 .. -. '( 
• 

11qf"1 3t, .It? I 33.88 N/A 115.17 

1301 /3 ,'19 11.28 N/A 40.44 

J~,o z i. :;a 19.62 N/A 40.46 -b11 .J. A-~ 3l.to 
~ 

II y,11:, 3;;:J,O 31.01 N/A 50.57 -iiJ II ot- -""-" ~ '¥ 2 • I 7-. 
• 

H(D Jl. l/" 39.64 N/A 49.82 

lto1 ,z,. u 10.90 N/A 215.21 7bfn of;L':(' :: ~- io 
TD I, rom 201 

1iU, Z'f ,bS 29.30 N/A 89.33 
{Too af Pumol 

l!,t,(" 32, .,1 31.06 N/A 96,21 
(Too of Pumol 

/32,~ 'L'-l . 'iO 23.89 N/A 383.68 TD is from Nov 2016 

100} 4,0.1'4 38.83 N/A 157.11 tu, ,f .1~ -:. l'{i ,1 l 

I' It 2J.t0 22.19 N/A 91.27 
, I 

111.1 •f A.A -:. B 2 .4 ~ 
' 

, 

,01?, l c, .'ff 24.98 N/A 94.02 -PP,,/~-... 85. &, 

10111 I 6 .1.4'\ 16.15 N/A 
. I 

149.65 Tu ,,i I~ ~tc.f( -~ z_ 

1oi( 1fJ ti& 20.27 N/A 140.29 L I 
fToo of Pumol -

lQZ.:./ 21.'t<" 21.45 120.62 N/A 
fTon af Pumnl 

/OlL 19-?1 17.83 N/A 93.29 
/Too Qf Pumol 

t 10?, Zc..f .tv 23.49 N/A 144.82 
(Too o f Pu.mcl 

'""' J~.1./1 14.02 N/A 161.39 
ITan gf Pumnl 

,,, 1 1'-l.'I( 14.52 N/A 196.45 
lTon of Pumol 

II IZ. 3.iz.. 3.00 N/A 375.00 TD is from Nov 2016 

"' 7-
-35'.11 33.19 N/A 103.67 ~ /) * fA,,...o C '{\-_ 1./ D 

130.98 I . 

fl'tl zi.~o 20.89 N/A 
IToo rJf Pumnl 

114~ -31a~ 33.40 N/A 111.43 
(Too of Pumo) 

/14':f 31.b:f- 35.27 N/A 197,08 
/Tg n of Pumnl 

ll'lh g_'Z,o _1_.33 N/A 374.61 
TD is from Nov 2016 

uoot >U ,UJ Ff- 31,57 N/A 38.45 VY.J s¾--t' .MA-!~ _. f.,,, 
:hi ,'lv 

1ZS1- ;SJ_.,, 30.84 N/A 109.95 ~ •"' _,,.,, .. I()/ • ., 
•• ~ta 7\:t,.~ _.., 30.10 N/A 39.22 ,f8~ J.p..p-:.Jz.eo .. - .., -- ·~, 

f l.~ Ao ~ P 1 of 2 
4bo1.,W ,f,,1 ~ 

. • -~ fA ,v.bl~ "f11 ,.,Wc... /rJ.,«__ 

T"l'y1 11~sf- bhJuc~ 
CiPV/: .ZIJ <+-~ . Feezor Englneerin&'I Inc. • 3377 Hollenberg Drive • Bridgeton, Missouri 63044 

,I-,...,. 



Site: 

Personnel : 

Well ID Date 

PZ-113-SS il,-1l1o1I-
PZ-114-AS ' 1 
PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-SS 

PZ-209-SD 

PZ-210-SS 

PZ-210-SD 

PZ-211-SS 

PZ-211-SD 

PZ-212-SS rf 
~ 

PZ-212-SD 

S-84 2JN/u1t, 
I 

■■ 
■■■l .f~•Ta Ht l,J1 .1 lkltri \\,,ild 

■■FEEZOR■ 
ENGINEERING, INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event May 2017 Notes 

(ft) (ft) 
(ft) 

(ft) 

/l•il( -3JS~ 30.96 N/A 160.28 _,-, of /J-.o -: /b 11., 

Z'Z... ?c./ 26.04 
. 

J 3,~ 20.15 N/A 
!Too of Pwnol 

l3J~ '" .s-1 
15.07 N/A 81.03 

fTanof Pump\ 

110b l't:f'I 13.65 N/A 142.87 
/Ton of Pumnl 

l3z'i zi . 17- 22.30 N/A 99.35 Labeled as GMP-7 

/~J2 le./. 3e 12.59 N/A 86.28 
IToD of Purnol 

h14 l '" .,()< 13.04 N/A 85.19 
ITon o f Pumnl 

Jo51 2-S-;f4 24.98 N/A 111.29 jr,J, . f~- h..\i 
I -

{(1,'!, 1.01 8.72 N/A 87.98 

l J%,.,"f. .,; • 'Z.D 5.17 N/A 84.74 -r;, J ~6'1--'\ C q)-.?s . I • 
111( d~.~ 32.60 N/A 53.85 7i>a :,f •~-o ~ d'f' L,.. 

ll 12, 3S:SI 30.95 N/A 93.00 I 

lJoo of Pumol Top of Pump is from Aug 2017 

,i.,A ~,. ~-' 29.09 N/A 129.85 

/'&oZ.. 3-.l ~, 31.58 N/A 38.94 ~ D J A.~n ~ 3~ .t!f', 
nr.-. lo-'t~ 19.98 N/A 100.35 

I • 

lo~ 2-3 ,Z..,I 22.19 N/A 99.89 
!Iov of Pump} 

IOa:/ Z,'(,!Jf' 23.93 N/A 101.40 
fTcn of Pu.mnl 

tof1 t,t, . to 25.42 N/A 101.46 
IToc of Pumcl 

I~~,_ l,lo. 'Bi 26.12 N/A 101.60 
{Ton of Pumol 

In~ i \ .'IS' 20.53 N/A 98.12 
lTon 0f Pumol 

,~; 21.'ff 23.65 N/A 99.02 
!Ton of Pqm I 

I O&f 'i I'S', 14 14.80 N/A 93.89 
ITcP o f Punn,I 

,n.111i "·~ 15.64 N/A 92.76 
fTco gf Pumnl . '°" -=>r /)~ :. .29. 'i l!,t{'L ZS,~ 26.16 N/A 32.71 ti;, , . 

. 
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Site: 

Personnel : 

Well ID 

D-85 

D-87 

1-67 

1-68 

1-73 

LR-103 

MW-1204 

PZ-100-SS 

PZ-100-SD 

PZ-100-KS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-SS 

PZ-104-SD 

PZ-104-KS 

PZ-105-SS 

PZ-106-SS 

PZ-106-SD 

PZ-106-KS 

PZ-107-SS 

PZ-109-SS 

PZ-111-SS 

PZ-111-SD 

PZ-111-KS 

PZ-112-AS 

PZ-113-AD 

PZ-113-AS 

Date 

~l~h11,fl 
f ~~ 

■■ 
■■■,,,,, ;,,. ,,,, :, .. , 1.,., ...... ,, 

■■FEEZOR■ 
ENG IN EERING. INC 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Tota l Depth 
Time Water Previous Event May 2018 

(ft) (ft) 
(ft) 

(ft) 

-A-• 21o.u 26.55 N/A 62.57 . ., (Ton of Pu mn\ 

01-S';l.. 3~ .~. 33.99 N/A 115.18 

Mi<" I 1.10 11.38 N/A 40.59 

s~ I q. 'S""1 19.71 N/A 32.15 
"-- n f "··- - ' 

of.« 30 .s--.t 31.16 N/A 41.81 
ly,,..,.,,.., Pumn\ . 

oe5~ ~a i< 39.81 N/A 49.83 

LOZ" ,-.r. t1 13.20 N/A 50.20 
IT-_.., nf p mnl 

Notes 

1oe,~ ~O ll 29.55 N/A 89.10 
IT on or Pumol 

Ofill- 3'?_. l 4\ 31.76 N/A 96.44 
IT- n f P11mn\ 

o~u ... -=,u. l<" 23.39 N/A 385.02 

Oi23 4;,,q 40.18 N/A 148.91 
~oi....U, ~ WL ITon n f P"-- 1 

01~'-( o\.2.'IB 22.91 N/A 82.85 
(Ton of Pumnl 

0412 ~- i,l 25.72 N/A 85.83 
IT--, nf p,, __ \ 

D'I~ ~-~q 18.69 N/A 141.59 
ITnaaf P mnl 

LO I.fl.{, 
-'.t. "' 

19.79 N/A 140.28 
{Tnn n f " ··--1 

10&13 ~-~ 20.91 N/A 120.63 
/T,. .. of Pu m ol 

l0".2 Ji , (O 16.94 N/A 93.16 
/Tnn n f Pu mn\ 

,oo~ .'l3 .-:i.~ 22.25 N/A 144.84 
lTnn of Pumn l 

1010 I c;, 2o 14.65 N/A 161.38 
(fon af Pumol 

IOO'f rs-.& 15.23 N/A 196.25 
/Tnn n f Pur:nnl 

,ooe l.'S~ 2.55 N/A 377.49 

O'i'ow 3-:, ,~ 33.29 N/A 95.29 
!To n nf Pum nl 

oe~+ ~.12 21.70 N/A 130.89 
fTn n n f Pllmnl 

084S" ~~.u 33.58 N/A 111.29 
lT"~ nf Pumnl 

08'11 1~-r.'11 35.78 N/A 196.86 
fTnn nf Pumn l 

De'-l'-4 :,.83 7.09 N/A 377.01 

n;rr >.l.f .f J. > 23.93* N/A 23.93 Obstruct ion @ 23.93 ft below TOC 

't ow ~0.'40 31.01 N/A 101.85 
!Toa of Pumol 

g/t,/zo,~ oso, ~~ 2.2. 30.91 N/A 32.79 
/Tn n n f f>11 ,:rinl 
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Site: 

Personnel: 

Well ID Date 

PZ-113-SS s/1,h.o,t 
PZ-114-AS 

, I 

j 
~ 

PZ-115-SS 

PZ-116-SS 

PZ-200-SS 

PZ-201A-SS 

PZ-202-SS 

PZ-203-5S 

PZ-204-5S 

PZ-204A-SS 

PZ-205-AS 

PZ-205-55 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-5S 

PZ-209-SD 

PZ-210-SS 

PZ-210-5D 

PZ-211-SS 

PZ-211-SD 

PZ-212-55 

PZ-212-SD , 
S-84 ti ,,~,e 

•• ■■■,,,ae, ,· ,,,,..,,. , , ;;,, " "'"'"H 
■■FEEZOR■ 

ENGINEt:RING. INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 
Time Water Previous Event May 2018 

(ft) (ft) 
(ft) 

(ft) 

..,.-,d, ~ ~, 31.16 N/A 152.01 
, .... ·~ lTon nt P 1mnl 

nll13 20.12 N/A 26.25 ~o.,~ ITnn of Pumnl 

80.91 DSll ,~.~ 14.15 N/A 
IT,.. .. o[P11rnnl 

10.u lb .~\- 14.87 N/A 142.68 
ITnn of Pumol 

Notes 

D !2-t ..23.4c/ 22.99 N/A 99.25 Labeled as GMP-7 

oe21o IL/.'«° 13.35 N/A 86.30 
/Toa af P• ,mn\ 

Al'J1t-, ,~.f/,,J.. 11.90 N/A 85.16 
IJ l~T (Tnn nf Pumnl 

IODI ,.2.~ g ~ 24.35 N/A 102.45 
lTnn nf Pumnl 

0 4/CI ti.~ 8.90 N/A 87.99 

Olfl<""" ~.n:-, 4.95 N/A 75.98 
IT"" "f P 1.-r.nl 

l)!,~ -~-~ 33.41 N/A 45.50 
J)e.J,tc t.~dcu Wl fTnn of Pumnl 

6100 3 I .Cf, 31.71 N/A 92 .98 
ITnn nf Pumn\ 

oeg, -~- '" 29.62 N/A 129.92 

oeJe a, .. ie 31.73 N/A 35.79 
IT-- nf Pumnl 

06~• 1.tn. ff 19.99 N/A 100.30 

O'NI 1-2.:) ~..- 20.94 N/A 99.89 
ITnn nf P··-- 1 

O'lt.l,). ~"- :ir 22.75 N/A 101.25 
IT.-. .. ,...f Pumnl 

1o~e ~h .0=1 24.35 N/A 101.28 
fTnn nf P··-- 1 

10341 .:J. :,.,1,q 25.19 N/A 101.62 
(Tan o.f p,, ...... 1 

04\"CJ .:zD.,c./ 19.22 N/A 97.87 
/Too nf p"mnl 

,ooo ~~. ,o 21.54 N/A 99.40 
fTnn nf Pumnl 

()q("'_~ ,~,, 10.20 N/A 93.75 
lTnn of P··--1 

dtr.;t/ /'l~~ 14.33 N/A 92.59 
!T"n"'f f1•~n\ 

oeor o1.~.8'f 26.28 N/A 29.75 
'T- 0 nf n., __ , 

Page 2 of 2 
Feezor Engineering, Inc. • 3377 Hollenberg Drive • Bridgeton, Missouri 63044 



Site: 

Personnel: 

Well ID Date 

D-85 ,, ,1/w.e 
D-87 /J 

1-67 

1-68 
I 

1-73 I 
LR-103 

MW-1204 

PZ-100-SS 

PZ-100-SD 

PZ-100-KS 

PZ-101-SS 

PZ-102-SS 

PZ-102R-SS 

PZ-103-SS 

PZ-104-SS 

PZ-104-SD 

PZ-104-KS 

PZ-105-SS 

PZ-106-SS 

PZ-106-SD 

PZ-106-KS 

PZ-107-SS 

PZ-109-SS 

PZ-111-SS 

PZ-111-SD 

PZ-111-KS 

PZ-112-AS 

PZ-113-AD 1, . 
PZ-113-AS ,,, 11/1,0.-t 

•• ■■■,."'"-· ,, '·• • ,~·••,, w.,,~ 

■■FEEZOR■ 
ENGINEERING, INC-

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 

Time Water Previous Event May 2018 

/ftl /ftl 
(ft) 

/ftl ,. 
.i.t{~f 26.11 N/A 62.57 I /I') 

ITnn n l Pum n l 

/OS'J 3Z.2Z 33.51 N/A 115.18 

1/l/rJ t/.1, 11.10 N/A 40.59 V 
11,e ,S.2./ 19.51 N/A 32.15 / 

fTnn nf Pum nl 

/"to:) ~-ti~ 30.54 N/A 41.81 
IT- -- .. f Pu ' 

/4/U, 38.ol' _ 39.35 N/A 49.83 

11./1f ,1,.zt, 15.37 N/A 50.20 
fTon of Pumnl 

II 3'2- 6,(4. s-, 30.11 N/A 89.10 
•- , .. f Pum" 1 ,,~, ?, (;,/~ 32.19 N/A 96.44 
ffon nf p··--\ 

,, Jo , .;J"(,J'-( 24.35 N/A 385.02 

13 2-t '1:J. 30 47.19 N/A 148.91 
'Inn of Dumnl 

13 Z&.{ ~-36 22.98 N/A 82.85 
1T .... of P ' 

f\1b ., ., .. ,C 26.32 N/A 85.83 
IT.n n of Du mnl 

1324 - 141.59 
r:lo .t./ I 20.49 N/A 

•- ... in .. m .. 1 

/?,~ -2,.ei.- 21.41 N/A 140.28 
ff on of Pumnl 

13\°1 ,:,).;2. • '-( 1 22.39 N/A 120.63 
ITo .... J .. 

/351 !:/.I,/ 18.10 N/A 93.16 
fTon nf Pumnl 

l'k>• ..23 .~l- 23.75 N/A 144.84 
, ..... ... nf Pumnl 

I&.( 2.,( !3.b1 15.20 N/A 161.38 
1T .... .. f Pum" ' 

I'/ it1 tt/1f I ~)\5.82 N/A 196.25 
fTnn nf P u mn\ 

141q 3.tpz_ 3.57 N/A 377.49 

/lf3 3f.h'1 32.70 N/A 95.29 
/ Tnn -f Dumnl ,,~-.. i.a,. B1, 22.12 N/A 130.89 
, _ ',.J p l 

II ,r'7 ., I. 'l 1-- 33.11 N/A 111.29 
fTnn of P11mnl ,,~-t( 3~.~~ 35.91 N/A 196.86 
•- • ~r p • 

// \ B.11- 7.83 N/A 377.01 

Notes 

/ ,,,, 
,/ 

, 

/ 
/ 

,o~e D~ f~-" I > 23.93* N/A 23.93 Obstruction @ 23.93 ft below TOC 

boZ ~~.;I.~ 30.40 N/A 101.85 
fTn n of Pumnl 

/10'4 Jt\. 2,., 30.32 N/A 32.79 
/To n " f Pu ,nn l 
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Feezor Engineering, Inc. • 3377 Hollenberg Drive • Bridgeton, Missouri 63044 

,, 



Site: 

Personnel : 

Well ID Date 

PZ-113-SS 11/,} w,~ , , 
PZ-114-AS 

PZ-115-SS 

PZ-116-SS 

PZ-200-55 

PZ-201A-SS 

PZ-202-SS 

PZ-203-SS 

PZ-204-SS 

PZ-204A-SS 

PZ-205-AS 

PZ-205-SS 

PZ-206-SS 

PZ-207-AS 

PZ-208-SS 

PZ-209-5S 

PZ-209-SD 

PZ-210-SS 

PZ-210-SD 

PZ-211-SS 

PZ-211-SD 

PZ-212-SS 

PZ-212-SD ~, 
5-84 ,, I, ij ,~ 

• I 

•• 
••• ""':"'···'" ''•" ' ""''·' 'X"' ''-' 

■■FEEZOR■ 
EMGINf. ER ING. INC. 

GROUNDWATER ELEVATION MEASUREMENTS 

Bridgeton Landfill, Bridgeton, Missouri 

Michael Spurgeon & Jonathan Wilkinson 

Depth to Depth to Water 
Total Depth 

Total Depth 

Time Water Previous Event May 2018 
(ft) (ft) 

(ft) 
(ft) 

/t()( I.Yt.3'1 30.51 N/A 152.01 
'T"" "f P ' 

26.25 /llJ le.K 20.13 N/A 
'Ton of Pumn\ 

!r2.-./ II../. t,o 15.54 N/A 80.91 
"-- nf Pumnl 

/'ff!, ,,.bf 16.55 N/A 142.68 
IT,,. .. nf Pumnl 

Notes 

113< e-21.o~ 23.44 N/A 99.25 Labeled as GMP-7 

/l3tl I-I. (b 14.55 N/A 86.30 
'To" "f Pu ' 

/3;-:J- 12_2, 13.42 N/A 85.16 
ITnn of Pumnl 

l</ot./ .2t,,Of? 25.83 N/A 102.45 
ITnn of Pumnl 

I >.-l.,1 t.1, 9.55 N/A 87.99 

I z.. If l/.41 5.03 N/A 75.98 
ITnn nf Pumnl 

riott .i I. f'!J't 32.76 N/A 45.50 
ITnn ,,.f p mn\ 

,ioe. ~.ie 31.41 N/A 92.98 
'Ton nf Pumn\ 

l ltJ?_ o2B-~3 29.34 N/A 129.92 

/101' '3(). lO 31.38 N/A 35.79 
/Tnn -f p, •mnl 

IJcJ< ~o.l.-( 20.31 N/A 100.30 

/~31 o21.PA 22.55 N/A 99.89 
lfnn of P 1mnl 

13"$'1 .:t3. -,;,. 24.31 N/A 101.25 
ITnn o! Pumnl 

l'ftJJ L2r. . /\ 26.07 N/A 101.28 
IT"" o{ Pumnl 

'"", J.tt,. vq 27.69 N/A 101.62 
lfnn nf Pumnl 

13'(~ ,.in.ff 20.14 N/A 97.87 
'T"" --f Pum"1 

/Jfl ,;z.z. r-, 23.10 N/A 99.40 
/Tnn nl Pi,mnl 

13'{{ 1c/. -:,;i._ 15.18 N/A 93.75 
'T"" "f Pum .. l 

/3'13 ,r ~lf=,, 15.97 N/A 92.59 
1-r---.nfp11mnl 

f I I I LJL/. 1D 25.89 N/A 29.75 
1To~ ~f p m~' 

,, 
~ 
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EMSI Engineering Management Support, Inc.

Figure 2

Alluvial Groundwater Table and
St. Louis FM. Potentiometric Elevation Map

September 30, 2013
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Groundwater Elevation not used for contouring

(429.82) Alluvium Groundwater Elevation (FAMSL)

West Lake Landfill Operable Unit-1

NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Appendix K: Water Level and Potentiometric 
Surface Maps 



KK-1:  Alluvial Water Table Maps from the OU-1 RI



West Lake Landfill OU-1 RI Addendum

Figure K-1.1

Alluvial Aquifer Water Table Map -

October, 1995

Engineering Management Support, Inc.EMSI
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West Lake Landfill OU-1 RI Addendum

Figure K-1.2

Alluvial Aquifer Water Table Map -

January, 1996

Engineering Management Support, Inc.EMSI
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West Lake Landfill OU-1 RI Addendum

Alluvial Aquifer Water Table Map -

April, 1996

Engineering Management Support, Inc.EMSI
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West Lake Landfill OU-1 RI Addendum

Figure K-1.4

Alluvial Aquifer Water Table Map -

July, 1996

Engineering Management Support, Inc.EMSI
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KK-2: Water Table Contour and Potentiometric Maps

2012-2013 Monitoring Events 
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Figure K-2.1

Alluvial Groundwater Table and
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Elevation Map - July 30, 2012
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West Lake Landfill OU-1 RI Addendum

NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27

2. Elevations Based on U.S.G.S. Datum.

3. Existing Grade Contours  are from the Aerial Survey Completed by

    the Sanborn Mapping Company on July 20, 2011.

4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure K-2.2

Alluvial Groundwater Table and

St. Louis FM. Potentiometric

Elevation Map - April 2, 2013
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West Lake Landfill OU-1 RI Addendum

NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27

2. Elevations Based on U.S.G.S. Datum.

3. Existing Grade Contours  are from the Aerial Survey Completed by

    the Sanborn Mapping Company on July 20, 2011.

4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure K-2.3

Alluvial Groundwater Table and

St. Louis FM. Potentiometric

Elevation Map - July 8, 2013
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NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27

2. Elevations Based on U.S.G.S. Datum.

3. Existing Grade Contours  are from the Aerial Survey Completed by

    the Sanborn Mapping Company on July 20, 2011.

4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure K-2.4

Alluvial Groundwater Table and

St. Louis FM. Potentiometric

Elevation Map - September 30, 2013
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West Lake Landfill OU-1 RI Addedum

NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27

2. Elevations Based on U.S.G.S. Datum.

3. Existing Grade Contours  are from the Aerial Survey Completed by

    the Sanborn Mapping Company on July 20, 2011.

4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Table 3-12. Vertical Hydraulic Gradient - October 28, 1995 
West Lake Landfill 

Interval Monitored Piezometer Pair ~H ~L 

Shallow Alluvium to PZ-302-AS / 
432.34-432.16 432.40-412.50 

Intermediate Alluvium PZ-302-AI 
Shallow Alluvium to PZ-304-AS / 

432.19-432.19 429.40-407.70 
Intermediate Alluvium PZ-304-AI 
Shallow Alluvium to PZ-113-AS / 

432.19-432.28 425.92-356.36 
Deep Alluvium PZ-113-AD 
Shallow Alluvium to PZ-300-AS / 

436.41-432.89 433. 70-408.60 
Deep Alluvium PZ-300-AD 
Shallow Alluvium to PZ-114-AS / 

432.11-413.09 424. 78-370.03 
St. Louis/Salem PZ-115-SS 
Shallow Alluvium to PZ-205-AS / 

431.90-421.69 416.88-367.56 
St. Louis/Salem PZ-205-SS 
Deep Alluvium to PZ-113-AD / 

432.28-432.29 356.36-306.36 
St. Louis/Salem PZ-113-SS 
Deep Alluvium to PZ-300-AD I 

432.89-428.62 408.60-359.61 
St. Louis/Salem PZ-300-SS 
St. Louis/Salem to PZ-100-SS / 

414.04-363. 78 400.57-244.65 
Deep Salem PZ-100-SD 
St. Louis/Salem to PZ-104-SS / 

360.34-341.68 342.16-241.25 
Deep Salem PZ-104-SD 
St. Louis/Salem to PZ-106-SS / 

350.41-346.40 300. 75-265. 75 
Deep Salem PZ-106-SD 
Deep Salem to PZ-100-SD I 

363. 78-433.90 244.65-104.86 
Keokuk PZ-100-KS 
Deep Salem to PZ-104-SD / 

341.68-440.99 241.25-80.05 
Keokuk PZ-104-KS 
Deep Salem to PZ-106-SD/ 

346.40-439.4 7 265. 75-93.07 
Keokuk PZ-106-KS 
Deep Salem to PZ-111-SD/ 

431.90-439.68 254.92-97.18 
Keokuk PZ-111-KS 

~ H = Head differential 
'1. L = Distance differential 

iv 

0.009 

0 

-0.0013 

0.14 

0.34 

0.21 

-0.0002 

0.09 

0.32 

0.18 

0.11 

-0.50 

-0.62 

-0.53 

-0.05 

iv = vertical gradient . . 

(-) The negative sign is used in the contect of this table to represent an upward gradient (1v)­

Thus, a positive value represent a downward gradient. 
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Table 3-13. Vertical Hydraulic Gradient - January 4, 1996 
West Lake Landfill 

Interval Monitored Piezometer Pair AH AL 

Shallow Alluvium to PZ-302-AS I 
431.34-431.27 432.40-412.50 

Intermediate Alluvium PZ-302-AI 
Shallow Alluvium to PZ-304-AS I 

431 . 1 3-431 .16 429.40-407. 70 
Intermediate Alluvium PZ-304-AI 
Shallow Alluvium to PZ-113-AS / 

431.07-431.03 425 .92-356.36 
Deeo Alluvium PZ-113-AD 
Shallow Alluvium to PZ-300-AS I 

434.11-432.12 433. 70-408.60 
Deeo Alluvium PZ-300-AD 
Shallow Alluvium to PZ-114-AS / 

431.20-414.34 424. 78-370.03 
St. Louis/Salem PZ-115-SS 
Shallow Alluvium to PZ-205-AS I 

430.98-420.28 416.88-367 .56 
St. Louis/Salem PZ-205-SS 
Deep Alluvium to PZ-113-AD/ 

431.03-431.16 356.36-306.36 
St. Louis/Salem PZ-113-SS 
Deep Alluvium to PZ-300-AD I 

432 .12-427 .50 408.60-359.61 
St. Louis/Salem PZ-300-SS 
St. Louis/Salem to PZ-100-SS I 

413.63-355.04 400.57-244.65 
Deep Salem PZ-100-SD 
St. Louis/Salem to PZ-104-SS I 

361.53-343.15 342.16-241.25 
Deeo Salem PZ-104-SD 
St. Louis/Salem to PZ-106-SS I 

343. 70-341 .52 300. 75-265. 75 
Deeo Salem PZ-106-SD 
Deep Salem to PZ-100-SD I 

355.04-432.69 244.65-104.86 
Keokuk PZ-100-KS 
Deep Salem to PZ-104-SD I 

343.15-440.22 241.25-80.05 
Keokuk PZ-104-KS 
Deep Salem to PZ-106-SD I 

341.52-438.61 265. 75-93.07 
Keokuk PZ-106-KS 
Deep Salem to PZ-111-SD / 

430.63-438.77 254.92-97.18 
Keokuk PZ-111-KS 

A H = Head differential 
A L = Distance differential 

iv 

0.004 

-0.008 

0.006 

0.08 

0.31 

0.22 

-0.003 

0.09 

0.38 

0.18 

0.06 

-0.56 

-0.6 

-0.56 

-0.05 

iv = vertical gradient . . 

(-) The negative sign is used in the contect of this table to represent an upward gradient (iv). 

Thus, a positive value represent a downward gradient. 
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Table 3-14. Vertical Hydraulic Gradient - April 3, 1996 
West Lake Landfill 

Interval Monitored Piezometer Pair .1H .1 L 
Shallow Alluvium to PZ-302-AS I 

430. 03-426. 75 432.40-412.50 
Intermediate Alluvium PZ-302-AI 
Shallow Alluvium to PZ-304-AS I 

429.59-429.62 429.40-407. 70 
Intermediate Alluvium PZ-304-AI 
Shallow Alluvium to PZ-113-AS/ 

429.48-429.62 425.92-356.36 
Deeo Alluvium PZ-113-AD 
Shallow Alluvium to PZ-300-AS I 

434.02-430.63 433. 70-408.60 
Deeo Alluvium PZ-300-AD 
Shallow Alluvium to PZ-114-AS / 

429.93-414.31 424. 78-370.03 
St. Louis/Salem PZ-115-SS 
Shallow Alluvium to PZ-205-AS I 

429.85-419.11 416.88-367.56 
St. Louis/Salem PZ-205-SS 
Deep Alluvium to PZ-113-AD / 

429.62-429.65 356.36-306.36 
St. Louis/Salem PZ-113-SS 
Deep Alluvium to PZ-300-AD I 

430.63-426.58 408.60-359.61 
St. Louis/Salem PZ-300-SS 
St. Louis/Salem to PZ-100-SS I 412.87-372.88 400.57-244.65 
Deeo Salem PZ-100-SD 
St. Louis/Salem to PZ-104-SS / 

362.99-360.25 342.16-241.25 
Deeo Salem PZ-104-SD 
St. Louis/Salem to PZ-106-SS / 

357 .55-350.17 300.75-265.75 
Deeo Salem PZ-106-SD 
Deep Salem to PZ-100-SD / 

372.88-435. 71 244.65-104.86 
Keokuk PZ-100-KS 
Deep Salem to PZ-104-SD I 360.25-442.94 241 .25-80.05 
Keokuk PZ-104-KS 
Deep Salem to PZ-106-SD / 

350.17-440.50 265.75-93.07 
Keokuk PZ-106-KS 
Deep Salem to PZ-111-SD/ 

428.90-440.13 254.92-97.18 
Keokuk PZ-111-KS 

.1 H = Head differential 

.1 L = Distance differential 

iv 

0.16 

-0.0014 

-0.002 

0.14 

0.28 

0.22 

-0.0006 

0.08 

0.26 

0.03 

0.21 

-0.45 

-0.51 

-0.52 

-0.07 

iv = vertical gradient . . 

(-) The negative sign is used in the contect of this table to represent an upward gradient (1v)­

Thus, a positive value represent a downward gradient. 
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Table 3-15. Vertical Hydraulic Gradient - May 3, 1996 
West Lake Landfill 

Interval Monitored Piezometer Pair ~H ~L 
Shallow Alluvium to PZ-302-AS I 

431.26-431.10 432.40-412.50 
Intermediate Alluvium PZ-302-AI 
Shallow Alluvium to PZ-304-AS I 

431.07-431.13 429.40-407. 70 
Intermediate Alluvium PZ-304-AI 
Shallow Alluvium to PZ-113-AS / 

430. 79-430.81 425.92-356.36 
Deep Alluvium PZ-113-AD 
Shallow Alluvium to PZ-114-AS/ 

431.60-423.51 424. 78-370.03 
St. Louis/Salem PZ-115-SS 
Shallow Alluvium to PZ-205-AS I 

430.68-420.13 416.88-367.56 
St. Louis/Salem PZ-205-SS 
Deep Alluvium to PZ-113-AD/ 

430.81-430.89 356.36-306.36 
St. Louis/Salem PZ-113-SS 
St. Louis/Salem to PZ-100-SS I 

412.83-367.82 400.57-244.65 
Deep Salem PZ-100-SD 
St. Louis/Salem to PZ-104-SS I 

376.44-370.88 342.16-241.25 
Deep Salem PZ-104-SD 
St. Louis/Salem to PZ-106-SS I 

371.56-364.81 300. 75-265. 75 
Deeo Salem PZ-106-SD 
Deep Salem to PZ-100-SD I 

367.82-435.56 244.65-104.86 
Keokuk PZ-100-KS 
Deep Salem to PZ-104-SD I 

370.88-443.35 241 .25-80.05 
Keokuk PZ-104-KS 
Deep Salem to PZ-106-SD I 

364.81-440.68 365. 75-93.07 
Keokuk PZ-106-KS 
Deep Salem to PZ-111-SD / 

429.00-440.16 254.92-97.18 
Keokuk PZ-111-KS 

~ H = Head differential 
~ L = Distance differential 

iv 

0.008 

-0.003 

-0.003 

0.15 

0.21 

-0.002 

0.29 

0.06 

0.19 

-0.48 

-0.45 

-0.43 

-0.07 

iv = vertical gradient . . 

(-) The negative sign is used in the contect of this table to represent an upward gradient (1v)­

Thus, a positive value represent a downward gradient. 



• 

• 

• 

Table 3-16. Vertical Hydraulic Gradient - July 12, 1996 
West Lake Landfill 

Interval Monitored Piezometer Pair ~H ~L 
Shallow Alluvium to PZ-302-AS / 

434.12-434.05 432.40-412.50 
Intermediate Alluvium PZ-302-AI 
Shallow Alluvium to PZ-304-AS / 

434.14-434.20 429.40-407. 70 
Intermediate Alluvium PZ-304-AI 
Shallow Alluvium to PZ-113-AS/ 

434.39-434.35 425.92-356.36 
Deeo Alluvium PZ-113-AD 
Shallow Alluvium to PZ-114-AS / 

434.46-421.85 424. 78-370.03 
St. Louis/Salem PZ-115-SS 
Shallow Alluvium to PZ-205-AS / 

433.71-422.97 416.88-367.56 
St. Louis/Salem PZ-205-SS 
Deep Alluvium to PZ-113-AD / 

434.35-434.46 356.36-306.36 
St. Louis/Salem PZ-113-SS 
St. Louis/Salem to PZ-100-SS / 

412.94-367.04 400.57-244.65 
Deeo Salem Pz-10o~sD 
St. Louis/Salem to PZ-104-SS / 

371.10-367.77 342.16-241.25 
Deeo Salem PZ-104-SD 
St. Louis/Salem to PZ-106-SS / 

368.46-367.31 300. 75-265. 75 
Deeo Salem PZ-106-SD 
Deep Salem to PZ-100-SD / 

367.04-439.35 244.65-104.86 
Keokuk PZ-100-KS 
Deep Salem to PZ-104-SD / 

367. 77 -44 7.40 241.25-80.05 
Keokuk PZ-104-KS 
Deep Salem to PZ-106-SD / 

367.31-444.46 265.75-93.07 
Keokuk PZ-106-KS 
Deep Salem to PZ-111-SD/ 

433.46-443.66 254.92-97.18 
Keokuk PZ-111-KS 

I!. H = Head differential 
I!. L = Distance differential 

iv 

0.0035 

-0.003 

0.0006 

0.23 

0.22 

-0.002 

0.29 

0.03 

0.03 

-0.52 

-0.49 

-0.45 

-0.06 

iv = vertical gradient . . 

(-) The negative sign is used in the contect of this table to represent an upward gradient (1v). 

Thus, a positive value represent a downward gradient. 



Table 3: Vertical Groundwater Gradients, September 30, 2013

Midpoint Difference in 
Water Elevation of Screen 
Level Original Top of Original Bottom of Screen Head Midpoint Vertical 

Elevation Screen Elevation Screen Elevation Interval Difference Elevations Gradient 
Well (ft amsl) (ft amsl) (ft amsl) (ft amsl) (ft) (ft) (ft/ft) 

Alluvial Well Clusters 

S-5 430.69 435.70 425.70 430.70 0.20 36.20 0.0055 
1-4 430.49 399.50 389.50 394.50 0.07 28.80 0.0024 
D-3 430.42 370.70 360.70 365.70 0.27 65.00 0.0042 

MW-102 429.97 432.18 422.18 427.18 0.24 84.28 0.0028 
D-6 429.73 347.90 337.90 342.90 

S-10 430.12 445.50 425.50 435.50 0.00 43.40 0.0000 
1-11 430.12 397.10 387.10 392.10 0.06 53.40 0.0011 
D-12 430.06 343.70 333.70 338.70 0.06 96.80 0.0006 

S-8 430.02 434.80 414.80 424.80 -0.35 19.70 -0.0178 
1-62 430.37 410.10 400.10 405.10 0.19 47.70 0.0040 
D-83 430.18 367.40 347.40 357.40 -0.16 67.40 -0.0024 

S-84 430.44 432.00 422.00 427.00 0.01 45.90 0.0002 
D-85 430.43 391.10 371.10 381.10 

S-82 430.15 432.20 422.20 427.20 0.99 26.80 0.0369 
1-9 429.16 405.40 395.40 400.40 -1.85 29.70 -0.0623 

D-93 431.01 380.70 360.70 370.70 -0.86 56.50 -0.0152 

PZ-302-AS 430.77 437.30 427.50 432.40 0.27 19.90 0.0136 
PZ-302-AI 430.50 417.40 407.60 412.50 

PZ-304-AS 430.35 434.30 424.50 429.40 -0.03 21.70 -0.0014 
PZ-304-AI 430.38 412.60 402.80 407.70 

Alluvial and Bedrock Well Clusters 

PZ-113-AS 430.50 431.00 421.20 426.10 -0.06 69.70 -0.0009 
PZ-113-AD 430.56 361.30 351.50 356.40 -0.04 49.87 -0.0008 
PZ-113-SS 430.60 311.43 301.63 306.53 -0.10 119.57 -0.0008 

PZ-205-AS 432.64 420.75 410.95 415.85 -2.26 49.82 -0.0454 
PZ-205-SS 434.90 370.93 361.13 366.03 

Notes: Positive values for vertical gradient indicate a downward gradient whereas negative values indicate an upward gradient 

1/16/2014 
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Figure 7.  Boxplots of constituents in samples from monitoring wells at the West Lake Landfill site in relation to landfill
leachate effects.

 Landfill leachate score summary
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0.5   Minor possible leachate affect
1.0   Leacahte effect, chloride less than 2 times background
2.0   Leacahte effect, chloride greater than 2 times background
  and less than 3 times background
3.0   Leacahte effect, chloride greater than 3 times background
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Upper limit of background for Mississippian-age bedrock
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Figure 2
Alluvial Groundwater Table and

St. Louis FM. Potentiometric Elevation MapNOTES:
July 30, 2012

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27 West Lake Landfill Operable Unit-12. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by

 the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc. EMSI Engineering Management Support, Inc.
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Analysis Run 5/5/2014 3:26 PM

Facility: Bridgeton LF     Client: Bridgeton LF     Data File: Bridgeton OU-1 Additional Monitoring Geochemistry Data for Piper+Stiff

Sanitas™ v.9.4.34 Sanitas software licensed to Herst Associates. UG
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Cation-Anion Balance = 5.344%.
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Analysis Run 5/5/2014 3:31 PM

Facility: Bridgeton LF     Client: Bridgeton LF     Data File: Bridgeton OU-1 Additional Monitoring Geochemistry Data for Piper+Stiff

Sanitas™ v.9.4.34 Sanitas software licensed to Herst Associates. UG
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Cation-Anion Balance = 4.145%.
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Analysis Run 5/5/2014 3:24 PM

Facility: Bridgeton LF     Client: Bridgeton LF     Data File: Bridgeton OU-1 Additional Monitoring Geochemistry Data for Piper+Stiff

Sanitas™ v.9.4.34 Sanitas software licensed to Herst Associates. UG
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Cation-Anion Balance = 5.226%.
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Analysis Run 5/5/2014 3:38 PM

Facility: Bridgeton LF     Client: Bridgeton LF     Data File: Bridgeton OU-1 Additional Monitoring Geochemistry Data for Piper+Stiff

Sanitas™ v.9.4.34 Sanitas software licensed to Herst Associates. UG
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Cation-Anion Balance = 6.257%.
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Analysis Run 5/5/2014 3:25 PM

Facility: Bridgeton LF     Client: Bridgeton LF     Data File: Bridgeton OU-1 Additional Monitoring Geochemistry Data for Piper+Stiff

Sanitas™ v.9.4.34 Sanitas software licensed to Herst Associates. UG
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Cation-Anion Balance = 4.185%.
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Analysis Run 5/5/2014 3:30 PM

Facility: Bridgeton LF     Client: Bridgeton LF     Data File: Bridgeton OU-1 Additional Monitoring Geochemistry Data for Piper+Stiff

Sanitas™ v.9.4.34 Sanitas software licensed to Herst Associates. UG
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Cation-Anion Balance = 4.237%.
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Analysis Run 5/5/2014 3:27 PM

Facility: Bridgeton LF     Client: Bridgeton LF     Data File: Bridgeton OU-1 Additional Monitoring Geochemistry Data for Piper+Stiff

Sanitas™ v.9.4.34 Sanitas software licensed to Herst Associates. UG
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Cation-Anion Balance = 11.53%.
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Dissolved Arsenic Results
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Total Arsenic Results
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Groundwater and Surface Water
Dissolved Lead Results
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Total Lead Results
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Benzene Results
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Figure 4
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NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure 5
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1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure 6
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NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure 7
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NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure 8
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1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure 9

 2013, 2012 and RI/FS Results for
Total Radium-226 in Groundwater

5000 250

SCALE IN FEET

West Lake Landfill Operable Unit-1

NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Figure 10

2013, 2012 and RI/FS Results for
Dissolved Radium-226 in Groundwater

5000 250

SCALE IN FEET

RADIUM EXPLANATION

West Lake Landfill Operable Unit-1

NOTES:

1. Horizontal Coordinates Based on State Plane Missouri East Zone NAD 27
2. Elevations Based on U.S.G.S. Datum.
3. Existing Grade Contours  are from the Aerial Survey Completed by
    the Sanborn Mapping Company on July 20, 2011.
4. Base Map Prepared by Aquaterra Environmental Solutions, Inc.
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Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.

Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient

Well D-3 Radium Results
West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-4



Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.

Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient

Well I-4 Radium Results
West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-5



Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.

Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient

Well S-5 Radium Results
West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-6



Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.

Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient

Well I-68 Radium Results
West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-7



Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.

Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient

Well D-6 Radium Results
West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-8



Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.

Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient
Well D-93 Radium Results

West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-9



Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.
Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient
Well I-9 Radium Results
West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-10



Legend
Result plus 2 Sigma Note: Early non-detect results with elevated MDAs not shown.

Radium Result Linear regression trend line

Result minus 2 Sigma R2 - linear regression line correlation coefficient

Well S-82 Radium Results
West Lake Landfill OU-1 RI Addendum

Engineering Management Support, Inc.EMSI

Figure 7-11
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Photo 1.  Monitoring Well D-13 Photo 2.  Monitoring Well I-65 

  

Photo 3.  Monitoring Well I-66 Photo 4.  Monitoring Well D-12 
 



APPENDIX W. WEST LAKE LANDFILL OU-3 PHOTO-DOCUMENTATION 
REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN 

 

W-201906_PhotoDocumentation_APP-W.doc 2 of 5 

  

Photo 5.  Monitoring Well S-10 Photo 6.  Monitoring Well D-6 

  

Photo 7.  Monitoring Well I-9 (mislabeled) Photo 8.  Monitoring Well S-82 
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Photo 9.  Monitoring Well D-93 (mislabeled) Photo 10.  Monitoring Well MW-103 

  

Photo 11.  Monitoring Well I-62 Photo 12.  Monitoring Well D-83 
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Photo 13.  Monitoring Well D-3 Photo 14.  Monitoring Well I-4 

  

Photo 15.  Monitoring Well S-5 Photo 16.  Monitoring Well D-89 
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Photo 17.  Monitoring Well D-81 Photo 18. Monitoring Well D-87 

  

Photo 19.  Clustered Monitoring Wells D-12, I-11, and S-10  
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DRAFT Statistical Narrative for Sample Size Requirement Estimation 

 

Historical data collected during OU-1 and OU-2 investigations between 1986 to 2016 were used to 
estimate the number of samples required to compute 95% Upper Prediction Limits (UPLs) for the mean 
concentration of radionuclides at West Lake Landfill.  The historical samples were taken from eight wells 
(D-81, I-50, MW-106, MV-107, PZ-300-AD, PZ-300-AS, S-53, and S-80) in alluvial areas and from 3 wells 
(PZ-212-SD, PZ-212-SS, and PZ-300-SS) in bedrock.  A summary of the data can be found in Table 1.  

For each analyte presented in Table 1, Goodness-of-fit tests, such as the Shapiro-Wilk for Normal, 
Lognormal, and Gamma distributions, were performed when at least 5 detected values were collected.  
Concentrations in Radium 228 Dissolved, Uranium 235_236 Dissolved, and Uranium 235_236 Total were 
found to have an underlying normal distribution.  Concentrations in Radium 228 Total, Thorium 230 
Dissolved, Thorium 232 Dissolved, Uranium 234 Dissolved, Uranium 234 Total, and Uranium 238 
Dissolved were found to have Lognormal underlying distributions.  No underlying distribution for all 
other analytes could be identified as one of the three considered.  As such, any limit calculation for 
those analytes would have to rely on non-parametric equations. 

Because non-parametric UPLs cannot be inverted to calculate sample size requirements, one could 
assume an underlying normal distribution to calculate an Upper Confidence Limit (UCL) at 95% 
confidence.  However, one would have to keep in mind that the UCL will have a harder time achieving 
the required confidence level the more skewed that underlying distribution is.  In addition, with lightly 
to moderately skewed data, 95% UCLs, 95% UPLs, and 95% Upper Tolerance Limits (UTLs) have the 
following relationship: 𝑈𝑈𝑈𝑈𝑈𝑈95(𝜇𝜇) ≤ 𝑈𝑈𝑈𝑈𝑈𝑈95(𝜇𝜇) ≤ 𝑈𝑈𝑇𝑇𝑇𝑇95-95.  Therefore, in most cases, it is 
recommended to determine sample size requirements based on UTL calculations. 

In order to calculate UTL𝑝𝑝-(1-𝛼𝛼) such that (𝑝𝑝 × 100%) of the data will be less than the UTL𝑝𝑝-(1-𝛼𝛼) with 
(1 − 𝛼𝛼)100% confidence, a number r, with  1 ≤ 𝑟𝑟 ≤ 𝑛𝑛, is chosen with the aim that the cumulative 
binomial probability becomes as close as possible to (1 – 𝛼𝛼). Depending upon the sample size, 𝑝𝑝, and 
(1 −  𝛼𝛼), the largest, the second largest, the third largest, and so forth order statistic is used to estimate 
the UTL (USEPA 2015).  For a given data set of size 𝑛𝑛, the rth order statistic, 𝑥𝑥(𝑟𝑟), may or may not achieve 
the specified confidence level, (1 −  𝛼𝛼).  With the sample size for each radionuclide ranging from 4 to 
51 (Table 1), a 95% confidence would only be attainable using the nth order statistics to calculate UTL95-
95 (Table 2). However, a 95% confidence could be achieved using the nth to (n-2)th order statistics if 
computing UTL90-95.  For specified values of 𝑝𝑝 and (1 −  𝛼𝛼), an approximate minimum sample size can 
be computed using Scheffe and Tukey (1944) given by equation (3-12) in ProUCL 5.1 Technical guide 
(USEAP, 2015).  Table 3 presents the different sample size requirements to compute a UTL𝑝𝑝-(1-𝛼𝛼) using 
this formula.   

Using the nth order statistic, a 90% to 95% confidence with 90% probability using 22 to 29 samples, and a 
90% to 95% confidence with 95% probability using 45 to 59 samples (Table 3) could be achieved.  For 
this reason, quarterly sampling for two years at a total of 6 wells in alluvial areas and 6 wells in bedrock 
is proposed.  This sampling schedule would provide data from 6 × 4 = 24 samples in alluvial areas and 
24 samples in bedrocks during the first year, and 48 samples in each stratum by the end of the second 
year. 
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These minimum sample size estimates only provide approximations of the sample size requirement 
based on UTLs.  But UTLs based upon order statistics often do not achieve the desired confidence level, 
especially when the data are lightly to moderately skewed and a non-parametric approach must be 
undertaken.  One might address this issue by calculating a 95% UPL based on the Chebyshev inequality.  
While it should be noted that 95% Chebyshev UPLs tend to yield higher estimates of Background 
Threshold Values (BTV) than various other methods, ProUCL 5.1 Technical Guide (2015) highly 
recommends the use of Chebyshev UPL95 as BTV, since it helps achieve the desire coverage with smaller 
samples and skewed distributions. 

Therefore, after data from the eight sampling events are collected we propose to: 

(1) Provide a table summarizing the data similar in format to Table 1, 
(2) Identify if the underlying distribution for the concentration of each analyte of interest at each 

well follow a normal, lognormal, or gamma distribution, using goodness-of-fit tests such as 
Shapiro-Wilk tests, and accordingly provide parametric or nonparametric 95% UPL for each 
analyte, taking into account the presence of any non-detected concentrations, the underlying 
distribution, and any sample size requirements. 

(3) Test for evidence of a difference in the means (or medians) concentration of analytes between 
the alluvial and bedrock strata, with consideration to normality and homoscedasticity 
assumptions.  

(4) If possible, establish a strata-dependent 95% UPL for each analyte of interest, if it can be 
demonstrated that the data collected in each stratum come from the same population. 

 

References: 

U.S. Environmental Protection Agency (EPA). 2009. Statistical Analysis of Groundwater Monitoring Data 
at RCRA Facilities – Unified Guidance. EPA 530-R-09-007. 

U.S. Environmental Protection Agency (EPA). 2015. ProUCL Version 5.1 Technical Guide: Statistical 
Software for Environmental Applications for Data Sets with and without Nondetect Observations. EPA 
600-R-07-041, October 2015. 
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Table 1.  Summary Statistics for Each Analyte.   
n.D:  Number of Detects; D:  Detects; FOD:  Frequency of Detects 

Analyte n n.D mean.D std.dev.D min.D max.D n.ND min.ND max.ND FOD 
Radium 226 Dissolved 48 31 6.810 24.375 0.069 130 17 0.120 50.800 64.58% 
Radium 226 Total 49 35 1.891 6.150 0.06 36.8 14 0.140 31.300 71.43% 
Radium 228 Dissolved 43 15 1.709 0.891 0.462 3.14 28 0.320 63.100 34.88% 
Radium 228 Total 43 17 2.107 1.517 0.39 5.4 26 0.400 48.500 39.53% 
Thorium 228 43 23 2.891 5.763 0.1 20 20 0.110 1.650 53.49% 
Thorium 228 Dissolved 39 5 1.007 0.998 0.254 2.1 34 0.100 1.500 12.82% 
Thorium 230 51 39 1.861 4.322 0 19.6 12 0.110 2.900 76.47% 
Thorium 230 Dissolved 45 31 0.491 0.564 0.09 2.63 14 0.110 1.640 68.89% 
Thorium 232 46 25 2.675 5.402 0.1 19.1 21 0.110 351.000 54.35% 
Thorium 232 Dissolved 42 9 0.123 0.036 0.09 0.21 33 0.110 225.000 21.43% 
Thorium 234 Dissolved 8 1 0.880 NA 0.88 0.88 7 108.000 258.200 12.50% 
Thorium 234, Total 5 1 0.990 NA 0.99 0.99 4 120.000 353.000 20.00% 
Uranium 234, Dissolved 42 39 3.022 3.164 0.18 13.62 3 0.431 1.320 92.86% 
Uranium 234, Total 44 40 6.035 9.949 0.2 45.3 4 0.405 1.120 90.91% 
Uranium 235, Dissolved 35 20 0.526 0.412 0.2 1.7 15 0.160 87.470 57.14% 
Uranium 235, Total 37 25 1.371 3.044 0.14 11.4 12 0.150 133.000 67.57% 
Uranium 235_236, Dissolved 15 6 0.255 0.169 0.062 0.5 9 0.100 1.000 40.00% 
Uranium 235_236, Total 12 5 0.230 0.089 0.1 0.32 7 0.100 1.200 41.67% 
Uranium 238, Dissolved 43 39 1.903 1.591 0.15 5.14 4 0.100 1.000 90.70% 
Uranium 238, Total 45 40 4.843 11.435 0.15 53.5 5 0.100 1.000 88.89% 
Uranium, Total 4 4 15.775 14.983 2.2 34 NA NA NA 100.00% 

 

 

Table 2.  Cumulative Binomial Probabilities Associated with 
Order 𝐫𝐫 of the Statistic 𝐱𝐱(𝐫𝐫) to Compute UTL𝐩𝐩-(1 - α), 

such that (𝐩𝐩 × 𝟏𝟏𝟏𝟏𝟏𝟏%) of the Data will be less than the UTL𝐩𝐩-(1-𝛂𝛂) with (𝟏𝟏 − 𝛂𝛂)𝟏𝟏𝟏𝟏𝟏𝟏% Confidence 
n p95.x(n) p95.x(n-1) p90.x(n) p90.x(n-1) p90.x(n-2) 
4 1 0.1855 1 0.3439 0.0523 
9 1 0.3698 1 0.6126 0.2252 

14 1 0.5123 1 0.7712 0.4154 
20 1 0.6415 1 0.8784 0.6083 
25 1 0.7226 1 0.9282 0.7288 
30 1 0.7854 1 0.9576 0.8163 
35 1 0.8339 1 0.9750 0.8776 
41 1 0.8779 1 0.9867 0.9261 
46 1 0.9055 1 0.9921 0.9520 
51 1 0.9269 1 0.9954 0.9691 
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Table 3.  Approximate Minimum Sample Size Required To Compute UTL𝐩𝐩-(1-𝛂𝛂) 
Using Scheffe and Tukey’s (1944) Formula Presented in ProUCL 5.1 Technical Guide (USEAP, 2015). 

  x(n) x(n-1) x(n-2) 
 CC 0.7 0.75 0.8 0.85 0.9 0.95 0.99 0.7 0.75 0.8 0.85 0.9 0.95 0.99 0.7 0.75 0.8 0.85 0.9 0.95 0.99 

p 

0.8 6 7 8 9 11 14 21 12 13 14 16 19 22 31 18 19 21 23 25 30 39 

0.85 8 9 10 12 15 19 29 16 18 19 22 25 30 42 24 26 28 31 34 40 53 

0.9 12 14 16 19 22 29 44 24 27 29 33 38 46 64 36 39 42 46 52 61 81 

0.95 24 28 32 37 45 59 90 49 54 59 67 77 94 130 72 78 85 94 105 124 165 

0.99 120 138 161 189 230 299 459 244 269 299 337 388 473 662 361 392 427 471 531 628 838 
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