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FINAL CONSTRUCTION REPORT 

1.0 INTRODUCTION 

Construction of the Sullivan, Missouri, Landfill Closure was completed during the 
period May 1994 through March 1995. ABB Environmental Services, Inc., (ABB-ES) 
provided design services. Construction was completed by O'Brien & Gere Technical 
Services (OBGT). Construction oversight and "third party" quality assurance services 
were also provided by ABB-ES. The work was conciucted for the Sulhvan Landfill 
PRP Group. 

The work completed under the construction contract included construction of a 
leachate collection system and placement of a low permeability cover system over 
this municipal sohd waste landfill. The conceptual landfill closure design was 
documented in the Closure Plan (ABB-ES, 1993a) and the Supplemental Closure 
Plan (ABB-ES, 1993b), which were approved by the Missouri Department of Natural 
Resources (MDNR, 1993). The sohd waste landfill design features satisfy 
requirements described in the State of Missouri Solid Waste regulation 10 CSR 
80-2.030. 

The landfill cover extent is approximately 26.7 acres; approximate limits of waste 
were developed based upon geophysical surveys completed in November, 1991, and 
on test pits in March and November 1993. Items in the construction contract 
included structural reinforcement of a sinkhole geologic formation located adjacent 
to the landfill limits, and collection and disposal of leachate seep liquid at various 
locations at the landfill perimeter. 

After a competitive bid process, the construction contract was awarded by the PRP 
Group on May 9, 1994 to OBGT of Syracuse, New York. The contractor mobilized 
during the week of May 30, 1994. The Certificate of Substantial Completion was 
issued on January 26, 1995. ABB-ES provided full-time construction oversight and 
office support during the entire project. 

Section 2.0 provides a detailed description of items included in the construction 
project. Section 3.0 describes the quality control procedures implemented during 
construction. The chronology of construction activities are detailed in Section 4.0. 
Secfion 5.0 provides a discussion of facility operation and maintenance. Section 6.0 
describes construction documentation. 

ABB Environmental Services, Inc. 

W0049525.080 8940-06 



FINAL CONSTRUCTION REPORT 

2.0 BACKGROUND 

The project included construction of a composite (soil and geomembrane) cover over 
the landfili; collection and disposal of leachate seep liquid during and after cover 
construction from seeps at the landfill perimeter; constructing a geosynthefic 
reinforcing system at a sinkhole geologic formation adjacent to the landfill; 
appurtenant storm drainage and roadway construction; envirormiental protection 
during and after construction; and restoration of disturbed surfaces. 

2.1 PROJECT REQUIREMENTS 

OBG Tech completed the following items: 

a) A survey by a registered land surveyor to locate the coordinates of the 
cover system and related feamres. 

b) Relocation of the existing decontamination pad. 
c) Clearing of trees and brush, and removal of existing miscellaneous 

structures from the work area. 
d) Construction of a perimeter gravel roadway. 
e) Erection of a six- foot high perimeter chain Unk fence. 
f) Excavation of overburden at the sinkhole area and construction of the 

geosynthetic reinforcing system. 
g) Installation of 10 temporary settlement platforms, and monitoring 

during construction. 
h) Installation of silt fence, haybales, and stone check dams for erosion 

control, 
i) Installation of the landfill cover system including: 

* A 12-inch gas venting layer (approximately 107,000 sy) with 
4-inch gas vent risers. 

* An 18-inch hydrauhc barrier soil (clay) layer (approximately 
122,000 sy). 
A 40-mil Very-Low Density Polyethylene(VLDPE) 
geomembrane (approximately 123,000 sy). 

* A 12-inch drainage layer with perforated perimeter drainage 
pipes (approximately 107,000 sy). 

* Installation of 5,400 linear feet of perforated and solid 
perimeter drainage pipe. 

ABB Environmental Services, Inc. 
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FINAL CONSTRUCTION REPORT 

* A 12-inch vegetative soil layer (approximately 132,000 sy). 
Seed, mulch, and fertilize the vegetative soil layer. 

j) Construction and installation of seven permanent settlement platforms 
in the cover system, 

k) Collection of existing seep liquid at eight perimeter locations, with 
disposal at the St. Louis Metropolitan Sewer District (MSD) 
wastewater treatment facility. 

1) Construction of the leachate collection system: 
* Approximately 2,700 linear feet of gravity trench. 
' Three pump station units. 
' Approximately 1,600 linear feet of 1 1/2-inch dia. 

force main. 
' One 10,000 gallon underground steel storage tank, 

m) Construction of permanent drainage trenches and culverts, 
n) Collection of residual leachate seep hquid from the storage tank, with 

disposal at the St. Louis MSD facility. 

ABB Environmental Services, Inc. 
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FINAL CONSTRUCTION REPORT 

3.0 PERFORMANCE STANDARDS AND PROJECT PROCEDURES 

Quality control (QC, by OBG Tech) and quahty assurance (QA, by ABB-ES) 
performance standards for the soils and VLDPE geomembrane are described in the 
contract specifications dated March 1993. Pertinent specifications, attached in 
Appendix A, include Section 02221 - Excavation, Bacldill, and Comp action, and 
Section 02777 Very Low Density Polyethylene (VLDPE) Geomembrane. 

The QA/QC activities performed for other work items (e.g., ground survey and 
geosynthetics) are also described in the specifications. Documentation of these other 
activities is stored with the project submittals in ABB-ES' Portland, Maine office. 
The remainder of this section describes the QA/QC activities for the work items 
covering the majority of the construction effort, i.e. cover soils and geomembrane. 

As part of the bid package, OBG Tech submitted a borrow smdy for each of the 
cover soils. Borrow study requirements were described in the Special Provisions 
section of the contract specifications. ] 

During construction, OBG Tech subcontracted an independent QC soil testing and 
inspection service. Stack and Associates of St. James, Missouri. Samples of the gas \. 
vent and drainage soil layers were shipped to ABB-ES laboratory in Portland, Maine 
for QA permeability testing. During placement of the hydrauhc barrier soil, ABB-ES I 
mobihzed a technician and laboratory for on-site permeabihty testing. Table 1 r 
summarizes QA/QC testing requirements for the cover soils. QC testing results are • 
included in Appendix B. QA testing results are included in Appendices C, D, and r? 
E. I 

Testing performed during the deployment of the VLDPE geomembrane is described i 
in contract specifications Section 02777. ABB-ES subcontracted Golder Construction \̂  
Services, Inc. (GCS) to perform QA testing during this portion of the work. The ; 
results of their work are presented in Appendix F. [• 

ABB Environmental Services, Inc. 
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SUMMARY OF QA/QC REQUIREMENTS FOR COVER SOILS 

: •TESTfiiEpulREpl:?^::';:V'•;;-;; 

Natural Moisture Content 

Gradation 

Moisture-Density Relationship 

Remolded Permeability 
(U.S. Army Corps of Engineers) 

Atterberg Limits 

In Place Compaction/Density & 
Moisture 

Material Thickness 

CONTRACTOR - PROVIDED (QG) TESTIHQ 

GAS VENT AND DRAINAGE SOIL 

1 per 5,000 cy. 

1 per 5,000 cy. 

1 per source or change in 
gradation 

1 per 10,000 cy. or 
1 per change in source or 

gradation 

~ 

5 per acre per lift 

Daily logs & in place survey 

HYDRAULIC BARRIER SOIL 

1 per 5,000 cy. 

1 per 5,000 cy. 

1 per 10,000 cy. 
or 1 per change in source or 

gradation 

1 per 15,000 cy. 
or 1 per change in source or 

gradation 

1 per 10.000 cy. 
or 1 per change in source or 

gradation 

5 per acre per lift 

Daily logs & in place survey 

• VEGETATIVE SOIL 

— 

1 per 5,000 cy. 

In place survey 

; • ^ • ; ; : . : • / • • • • • • • - V - ' • . • • ' v P w n < ^ ^ ^ ^ ^ ^ 

Remolded Permeability 5 per acre 5 per acre -
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4.0 CHRONOLOGY OF CONSTRUCTION ACTIVITIES 

Weekly Construction Reports were prepared for the period from May 31, 1994 to 
January 27, 1995 and are presented in Appendix G. 

A Pre-Construction Conference was held on May 31, 1994 in OBG Tech's St. Louis, 
MO office. Site clearing and grubbing began during the week of June 6th. During 
the next two weeks (June 13-24) OBGT began installation of the chain link fence, 
erosion control devices, and preparation of the landfill cover subgrade surface. 

During the next two weeks the contractor made improvements to the access road, 
installed temporary settlement platforms, and began placement of the gas vent soil. 

On July 26, 1994 placement of the geogrid system over the sinkhole was completed 
and placement of cover soils began. 

During this period of time, samples of the gas vent soil were shipped to ABB-ES' 
geosciences laboratory in Portland, Maine for permeabihty testing. ABB-ES 
mobilized an on-site technician and field laboratory in preparation of placement of 
the hydrauUc barrier soil. 

Placement of the hydrauhc barrier soil began on August 2. For the next two weeks 
the contractor concentrated on placement of the clay and gas vent soils. OBG Tech 
began installation of the leachate collection system on August 15th, first setting 
Manhole #1 and then continuing up the north side of the landfill with 4-inch 
perforated collection piping. In conjunction with this activity the contractor began 
removal of leachate from the perimeter seeps. 

OBG Tech chose SLT North America (SLT) as their subcontractor for installation 
of the VLDPE. SLT mobilized during the week of September 26 with deployment 
starting on September 29th. As part of the QA plan, ABB-ES subcontracted GCS 
to monitor deployment of the VLDPE. On October 5, OBGT began to deploy the 
12-oz. geotextile cushion and place the drainage soil layer. 

Placement of hydraulic barrier soil was completed on October 7. For the next three 
weeks OBG Tech concentrated on deployment of the VLDPE, placement of the 
drainage soil, installation of the gas vent risers, maintenance of the erosion control 
devices, and management of the leachate collection system. 

ABB Environmental Services, Inc. 
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The 10,000 gallon leachate storage tank was set on October 26. During this time 
OBGT was continuing installation of the 4-inch leachate transport line. On 
November 3rd they began installation of the 1-1/2-inch force main. On 
November 11th both SLT and GCS demobilized from the site, having completed 
their on-site work. 

Placement of the vegetative soil layer began on November 29, 1994. The leachate 
collection system became fully operational on December 7th. Placement of the 
drainage soil layer and the associated comraion borrow soil layer was completed on 
January 12, 1995. 

OBGT reached substantial completion on January 26, 1995 by completing the 
vegetative soil and mulching the site. It was agreed upon by the involved parties to 
wait until spring to permanent seed and remulch the site. This activity took place 
during the week of March 20th, 1995. 

A record construction schedule is shown in Figure 1. 

ABB Environmental Services, Inc. ' 
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FINAL CONSTRUCTION REPORT 

5.0 FACILITY OPERATION AND MAINTENANCE 

The primary components of the facility requiring post-closure maintenance are the 
landfill cover and the leachate collection system. OBGT is responsible for 
maintaining the landfill closure components and appurtenant features until 
January 25, 1996. Maintenance of the facihty will be the responsibihty of the PRP 
Group after that date. 

The Operation and Maintenance Plan for the SuUivan Landfill Closure (ABB-ES, 
1995) is a separate document which describes the activities necessary to maintain the 
landfill cover and operate the leachate collection system. The Plan also includes a 
detailed facihty description and a checkhst to be used for documenting the periodic 
inspections that are an essential part of the maintenance program. 

ABB Environmental Services, Inc. 
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6.0 CONSTRUCTION DOCUMENTATION 

Throughout project construction, OBGT was required to have available on caU 
services of a registered land surveyor. As layers of the cover were completed, 
horizontal and vertical survey control was maintained and recorded to be used for 
preparation of project Record Drawings. Record Drawings, which are presented in 
Appendix H, document actual final locations and elevations as constructed (e.g. final 
alignment and depth of the leachate collection system). 

In addition to Record Drawings, ABB-ES compiled photographic dociunentation. 
Selected representative photos are included in Appendix I to show key features and 
stages of the construction project. 

ABB Environmental Services, Inc. 
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SECTION 02221 

EXCAVATION, BACKFILL, AND COMP ACTION 

PART 1 - GENERAL 

1.01 RELATED WORK SPECIFIED ELSEWHERE: 
A. Existing Utilities and Underground Structures: Section 02016 
B. Clearing and Grubbing: Section 02102 
C. Dewatering: Section 02140 
D. Rock Removal: Section 02229 
E. Erosion Control: Section 02271 
P. Very Low Density Polyethylene (VLDPE) Geomembrane: Section 02277 
G. Geosynthetics: Section 02278 

1.02 DESCRIPTION OF WORK: 
A. Work Included: 

1. Trench excavation in earth and rock. 
2. Quality Control Testing for all materials to be used during the construction phase. 
3. Earthwork for site work and subgrade preparation. 
4. Install reinforcing system for remediation of on site sinkhole. 
5. BackfiUing in trenches and other excavations. 
6. Subgrade Materials for' the landfill. 
7. Fumish; install, survey, monitor, and remove temporary settlement platforms. 
8. Fumish, install, and survey permanent settlement platforms. 
9. Report settlement data to the Engineer. 
10. Regrade subgrade Material and landfill cover soils after settlement observations. 
11. Subgrade preparation for access roadways. 
12. Surface material for roadways. 
13. Compaction of all fill and backfill materials. 
14. Gas Collection and Drainage Layer construction. 
15. Hydraulic Barrier Layer construction. 
16. Vegetative Material installadon. 
17. Access road construction. 

1.03 QUALITY CONTROL: 
A. Codes and Standards: 

1. The Contractor shall perform work in compliance with applicable requirements of 
governing authorities having jurisdiction. 

B. Contractor Provided Source Testing: 
1. The Contractor shall provide an independent soil testing and inspection service for 

quality control source testing during the construction phase. Testing service shall be 
approved in writing by the Engineer prior to performing work described in this 
Section. Testing service must demonstrate geotechnical testing experience and shall 
have sufficient facilities to perform the required quantity of tests at a rate 
commensurate with the proposed work schedule. The testing service shall provide 

L;\SPECS\697491\02221.SPC 6974-91 
02221-1 



access to the Engineer for observation of the facilities and methods used in the 
geotechnical testing. 
Provide source testing of all soil materials proposed for use to the Engineer, in 
writing, prior to conducting quality control work. Sampling and testing shall be 
performed by the Contractor's testing service. 
Prepare source quality control plans for all soil borrow materials and submit to the 
Engineer in writing for approval prior to conducting quality control work. These 
plans shall specifically address: 
a. Quality control sampling locations and depths within the area necessary to meet 

the required frequencies. 
b. Tests proposed for each sample. 
c. Estimated length of time between sampling and submittal of written test results. 
d. Delineation of borrow volumes represented by each sample. 
e. Description of the method used to track borrow volumes represented by each 

sample from excavation through processing, transportation, and placement. 
f. Proposed schedule for testing, excavation, and placement of borrow. 
CoUect samples at the borrow source(s) during the construction phase for 
determination of the following parameters and demonstration of specification 
compliance by the Contractor's testing service: 
a. Landfill Subgrade Material and Vegetative Material: 

• Natural Moisture Content (ASTM D 2216) for Subgrade Material 
at a frequency of one test per 5,000 cubic yards. 

• Gradadon (ASTM C 117 and C 136) at a frequency of one test per 
5,000 cubic yards, or portion thereof, of borrow material from each 
borrow source. 

• Moisture-density reladonship for Subgrade Materials as determined 
by ASTM D 698 at a frequency of one per change in source, or 
gradation, or as requested by Engineer. 

b. Gas Collection Layer and Drainage Layer: 
• Natural Moisture Content (ASTM D 2216) at a frequency of one 

test per 5,000 cubic yards. 
• Gradadon (ASTM C 117 and C 136) at a frequency of one test per 

5,000 cubic yards. 
• Moisture-density relationship (ASTM D 698) at a frequency of one 

per change in source, or gradation, or as requested by Engineer. 
• Remolded permeability as determined by the constant or falling head 

method described in the US Army Corps of Engineers Engineering 
Manual 1110-2-1906 (Appendix VII, Chapters 3 and 4). Testing 
frequency of one test per 10,000 cubic yards or one per source area 
or gradation change. 

c. Hydraulic Barrier Layer: 
• Natural Moisture Content (ASTM D 2216) at a frequency of one 

test per 5,000 cubic yards. 
• Gradation (ASTM D 422) at a frequency of one test per 5,000 cubic 

yards. 
• Moisture-density relationship (ASTM D 698) at a frequency of one 

per 10,000 cubic yards or one per change in gradation or source 
area. 

L:\SPECS\697491\02221.SPC 6974-91 
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• Remolded permeability as determined by ASTM D 5084. Samples 
will be prepared with an initial dry density equal to 95% of the 
maximum dry density determined by ASTM D 698. Testing 
frequency of one test per 15,000 cubic yards or one per change in 
gradation or source area. 

• Atterberg Limits (ASTM D 4318) at a frequency of one test per 
10,000 cubic yards or one per change in gradation or source area. 

d. Inidal source testing to be performed on these materials to determine suitability 
for use at the site is described in the borrow study portion of SP-23 in this 
document. 

5. Source testing shall be performed on all other soil materials specified herein. 
a. Source testing to determine material suitability for use at the site shall consist 

of a minimum of two (2) Gradation Tests (ASTM D 422) per source area and 
a minimum of one (1) Moisture-density relationship (ASTM D 698) per change 
in gradation or source area. 

b. Testing during material placement will be conducted at a frequency of one (1) 
Gradation Test (ASTM D 422) per each 2,000 cubic yards installed. Moisture-
density relationship tests (ASTM D 698) will be required at a frequency of one 
(1) per gradation change or as specified by the Engineer. 

C. Contractor Provided Field Testing and Inspection: 
1. The Contractor shall provide an independent soil testing and inspection service for 

quality control testing during construction of the landfill cover. Testing and 
inspection service shall be approved by the Engineer in writing prior to performing 
construction activities. Testing and inspection service must demonstrate geotechnical 
testing experience and shall have sufficient facilities to perform the required quantity 
of tests at a rate commensurate with the proposed work schedule. The testing and 
inspecdon service shall provide access to the Engineer for observation of the facilities 
and methods used in the geotechnical testing. 

2. Material Thickness: 
a. The Contractor shall maintain daily logs of measurements of lifts, soil 

characteristics, and other observations. Installation of a layer measured at 90 
percent or less of the required thickness will not be accepted. A running 
average of 100 percent of the required thickness shall be maintained. 
Thickness of Subgrade Material, Gas Collection Layer, Hydraulic Barrier Layer, 
Drainage Layer, and Vegetative Material shall be checked at 100 feet grid 
intervals. Thickness of crushed limestone access roadway materials shall be 
checked at a minimum once per 100 linear feet of material placed. Thickness 
of sinkhole reinforcement bedding material shall be checked at a minimum once 
per 500 square feet of material placed. 

3. Compaction/Density Testing: 
a. The Contractor shall maintain daily logs of in-place density measurements for 

the review of the Engineer. 
b. The Contractor shall measure compaction as in-place density using ASTM D 

2922-81. Perform the density tests as described in Article 3.04. 
c. Additional testing locations will be selected at random by the Engineer in 

writing prior to performing surveying work. 
d. Additional measurements may be required at no cost to the Owner if, in the 

Engineer's opinion, significant variability in results are encountered. 

L:\SPECS\697491\02221.SPC 6974-91 
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4. Moisture Content: 
a. The Contractor shall measure moisture content at the locations chosen for 

density testing and at other locadons deemed appropriate by the Engineer. 
b. Moisture content shall be measured by nuclear methods (ASTM D 3017). 
c. Additional measurements may be required at no cost to the Owner if, in the 

Engineer's opinion, significant variability in results are encountered. 
D. Contractor Provided Registered Land Surveyor or Professional Engineer: 

1. Registered Land Surveyor or Professional Engineer to perform survey work shall be 
approved by the Engineer in writing prior performing survey work. 

2. Surveys for location and for elevations of the work including settlement platforms 
shall be performed and sealed by a Registered Land Surveyor or Professional 
Engineer in the State of Missouri. 

1.04 QUALITY ASSURANCE 
A Owner Provided Soil Testing and Inspection Service: 

1. The Owner will provide tesdng service to verify source testing and construction 
placement including measurement of permeability of materials placed. 

2. Contractor shall provide split samples as requested by the Engineer for quality 
assurance testing. Additional sampling may be required if̂  in the Engineer's opinion, 
significant variability in borrow characteristics is encountered. 

3. The Contractor shall provide source site access to the testing service to allow the 
required quantity of tests to be performed at a rate commensurate with the proposed 
work schedule. 

4. Quality assurance verification testing will be conducted by the Owner's testing service 
on borrow materials. Should any test results fail, the Contractor shall conduct 
additional tests and submit result at no cost to the Owner. 

B. Owner Provided Field Quality Assurance: 
1. General: 

a. The Engineer will inspect, test, and approve subgrades and fill layers before 
further constmction work is performed thereon. 

b. The Contractor shall cooperate and assist with Field Quality Assurance in-place 
testing and sampling for laboratory and field testing as described below. 

2. Permeability: 
a. The Engineer will measure the permeability of remolded samples taken from 

the Drainage Layer, Gas Collection Layer, and undisturbed samples in-place 
from the Hydraulic Barrier Layer, 
i. The Contractor shall cooperate and assist in access and shall obtain 

samples, 
ii. Gas Collection Layer - For each acre the mean of the 5 required 

permeability tests must equal or be greater than 5x10"-' cm/sec with no test 
less than 1x10"̂  cm/sec. 

iii. Drainage Laver - For each acre the mean of the 5 required permeability 
tests must equal or be greater than 1x10"̂  cm/sec with no test less then 
5x10'̂  cm/sec. 

iv. Hydraulic Barrier Laver - For each acre the mean of the 5 required 
permeability tests must equal or be less than 1x10* cm/sec with no test 
greater then 5x10"' cm/sec. 
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b. Testing Frequency and Type: 
i. At the rates of Sve tests/acre, the Engineer will analyze samples for 

laboratory permeability. Sample locations will be randomly selected by the 
Engineer from each lift. Remolded permeability of the Drainage Layer 
and Gas Collection Layer samples shall be determined by the constant 
head or falling head method described in U.S. Army Corps of Engineers 
Engineering Manual 1110-2-1906 (Appendix VII, Chapters 3 and 4). 
Permeability of undisturbed Hydraulic Barrier Layer samples shall be 
determined by ASTM D 5084. 

3. Compaction/Density Testing: 
a. Additional measurements may be required at no cost to the Owner if, in the 

Engineer's opinion, significant variability in results are encountered . 
4. Moisture Content: 

a. Additional measurements may be required at no cost to the owner if, in the 
Engineer's opinion, significant variability in results are encountered. 

5. Deficient Areas of Work: 
a. If, in the opinion of the Engineer, based on reports by the Contractor's testing 

and inspection service or Owner's tesdng and inspection service, the subgrade 
or fills do not meet specified density or thickness, or are outside the specified 
permeability range, the Contractor shall undertake necessary corrective actions 
at his expense. Rejected areas may be retested prior to the Contractor 
undertaking additional corrective actions. If the reworked area fails testing 
again, the Contractor shall remove the rejected area and reconstmct it with new 
material at no cost to the Owner. 

b. Reworking and removal of Drainage Layer above the geomembrane must be 
done with extreme care under full time observation of the Engineer. 

1.05 SUBMITTALS: 
A Source test results on all borrow materials to be used on the project as described in 

Article 1.03B. 
B. The Contractor shall submit the following items: 

1. Prior to removal of material from Contractor supplied borrow source: 
a. Documentation of mining and/or other borrow site permits as required by 

regulatory agencies having jurisdiction. 
b. Estimated available and required volume of specified soil. 
c. A borrow source quality control plan, described Article 1.03, outlining the 

method proposed to track material represented by each source quality control 
sample, from excavation through processing, storage, transportation, and 
placement. 

2. Prior to earthwork operations for Contractor supplied borrows: 
a. Laboratory test results - 2 copies of the results of the borrow source tests 

described in the Article 1.03B. Test results shall be submitted by the 
Contractor prior to earthwork operations involving material from the source 
being tested. 

3. During earthwork operadons: 
a. Daily logs - 3 copies of the daily logs kept by the Contractor and described in 

the Article 1.03C. Daily logs shall be submitted on a weekly basis, at minimum. 
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b. Field Soils Testing - 3 copies of the results of the field test reports described 
in Article 1.03C. Test results shall be submitted by the Contractor prior to 
earthwork operations involving material being tested. 

4. During subgrade placement and settlement period: 
a. Surveyed Settlement: 3 copies of Registered Land Surveyor or Professional 

Engineer's field records and computed settlement measurements in format 
acceptable to the Engineer submitted within three calendar days after each 
survey. 

1.06 ENGINEER'S APPROVAL: 
A The Engineer will review all test results submitted by the Contractor for conformance with 

materials requirements given in Article 2.02. Earthwork operations involving the use of 
materials from a particular borrow source will not be allowed until the Contractor receives 
written notification by the Engineer indicating that the source has been accepted for use. 

B. No soil or waste materials may be taken off-site without prior approval by the Engineer. 

1.07 JOB CONDITIONS: 
A Existing Utilities: 

1. Locate underground utilities in the area of work. 
2. If utilities are to remain in place, provide adequate means of protection during 

earthwork operations. 
3. Should uncharted or incorrectly charted piping or other utilities be encountered 

during excavation, consult the Engineer immediately for directions. 
4. Cooperate with the Engineer and utility companies in keeping respective services and 

facilities in operation. 
5. Repair damaged utilities to satisfaction of the utility owner. 
6. Do not interrupt existing utilities serving facilities except when permitted in vmting 

by the Engineer, and then only after acceptable temporary utility services have been 
provided. 

B. Protection of Persons and Property: 
1. Barricade open excavations occurring as part of this work and post with warning 

lights. 
2. Operate waming lights during hours from dusk to dawn each day and as otherwise 

required. 

PART 2 - PRODUCTS 

2.01 DEFINITIONS: 
A. Cohesionless Soil Materials: Gravels, sand-gravel mixtures, sands, and gravelly-sands. 
B. Cohesive Soil Materials: Clayey and silty gravels, and sand-clay mixtures, gravel-silt 

mixtures, clayey and silty sands, sand-silt mixtures, clays silts. 
C. Unsatisfactory Soil Materials: Peats, highly organic soils, and soils which are too wet to 

compact. 
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2.02 SOIL MATERIALS: 
A Landfill Subgrade Material: 

1. Earth, suitable for embankment constmction, maximum 6-inch stone size. 
2. Free of frozen material, perishable mbbish, peat, organics, and other unsuitable 

material. 
3. Moisture Content: Sufficient to provide the required compaction and stable 

embankment. 
B. Gas Collection Layer: 

1. Soil for the Gas Collection Layer shall be rounded, well graded sand or gravel free 
from vegetative matter, lumps or balls of clay, and other deleterious substances. 

2. Provide a minimum permeability of 5x10'•' cm/sec. 
3. Meet the following gradation requirements: 

Screen Size Square Openings Percent by Weight Passing 

3/4 inch 100 

i/i inch 70-100 

No. 4 40-90 

No. 40 0-35 

No. 200 0-5 
C. Hydraulic Barrier Layer: 

1. Inorganic material containing no roots and no stones larger than the 3/4-inch sieve 
size, at least 35 percent of the particle size by weight passing the No. 200 sieve size, 
and a maximum permeability of 1x10"* cm/sec when placed and compacted to 95% 
of its maximum dry density (ASTM D 698). 

D. Drainage Layer: 
1. Well graded sand or gravel free from vegetative matter, lumps, or balls of clay and 

other deleterious substances. 
2. Provide a minimum permeability of 1x10"̂  cm/sec. 
3. Meet the following gradation requirements: 

Screen Size Square 

3/4 inch 

'/̂  inch 

No. 4 

No. 40 

Openings Percent by Weight Passing 

100 

70-100 

40-90 

0-35 

No. 200 0-5 
Vegetative Material: 
1. Good quality fertile friable loamy soil, free of stones over 2 inches in size and a fines 

content passing the 200 size sieve between 35 and 70 percent capable of supporting 
a vegetative growth of grass. 
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2. Free from clay lumps, stones, brush, objectionable stumps, roots, litter, toxic 
substances, and other material or substances which may be harmful to plant growth 
or be a hindrance to grading, planting, and maintenance operations. 

3. Organic content greater than 1.5% by weight and no soluble salt greater than 500 
parts per biUion. 

Tank, Pipe Bedding and Stmcture Backfill Material - "River Run" Gravel: 
1. The material shall be clean, durable, and sound quartz or chert type material such 

as creek or river mn gravel. 
2. Cmshed limestone shall not be used. 
3. The material shall contain no more than 5 percent of dirt, sand, clay, or rock fines. 
4. The screened material shall be well graded within the gradation hmits, with a 

maximum particle size of 2 inches, 95% passing the 1 inch sieve and 95% retained 
on the number 4 sieve. 

5. Acceptance of quality and size of material may be made by visual inspection at the 
job site. 

6. Structures include manholes, pump stations, and any other subsurface stmctures 
installed as part of the leachate collection system. 

Backfill For Trenches: 
1. BackfiU for trenches shall consist of natural material excavated,during the course of 

constmction, excluding trash, debris, pieces of pavement, organic matter, topsoil, all 
wet or soft muck, peat, or clay, all excavated ledge material, and aU rocks over 
6 inches in the largest dimension, or any material which will not provide sufficient 
support or maintain the completed constmction in a stable condition. All material 
will be subject to approval by the Engineer. 

2. Borrow Soil: 
a. Clean granular material consisting of fine, hard durable particles resulting from 

the natural disintegration of rock. 
b. Free from organic matter. 
c. Wear: Not more than 60 percent. 
d. Meeting the following gradation: 

Screen Size Square Openings Percent by Weight Passing 

1 inch 100 

3/4 inch 80-100 

No. 4 50-100 

No. 40 10-55 

No. 200 0-15 
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H. Perimeter Access Roadway Materials: 
1. Roadway Base Material shall be 2 1/2 inch oversized limestone meeting the following 

gradation requirements: 

Screen Size Square Openings Percent by Weight Passing 

2 1/2 inch 100 

1 inch 20-40 

No. 40 0-6 

2. Roadway Surface Material shah be MSSHC 1007.2, Type 1 Crushed Limestone 
meeting the following gradation requirements: 

Screen Size Square Openings Percent by Weight Passing 

1 in. 100 

1/4 in. 60-100 

No. 4 40-60 

No. 40 15-35 

No. 200 0-4 

I. Sinkhole Reinforcement Bedding Material: 
1. Sinkhole Reinforcement Bedding Material shall conform to MSSHC 1007.2, Type 2 

Aggregate, Gradation A 
2. Material shaU consist of crushed stone, sand, and gravel, or chert to conform to the 

requirements of the follovvang gradation: 

Screen Size Square Openings Percent by Weight Passing 

1 inch 100 

1/2 inch 60-90 

No. 4 40-60 

No. 40 15-35 

No. 200 0-5 

PART 3 - EXECUTION 

3.01 PREPARATION: 
A. Examine the areas and conditions under which excavating, filling, and grading are to be 

performed and notify the Engineer in writing of conditions detrimental to the proper and 
timely completion of the work. 

B. Prior to beginning of excavation, grading, and landfill cap operations, perform all necessary 
gmbbing. 
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C. Settlement Platforms: 
1. Temporary Setdement Platforms: 

a. Prior to placing Subgrade Material, install temporary settlement platforms at 
locations as shown on the Drawings. 

b. Initial survey elevations shall be taken at the base of the platform and at the 
top of the riser pipe, prior to placing Subgrade Material, after installing 
settlement platforms. 

c. Monitoring of the temporary settlement platforms shall be conducted once per 
week during placement of the Subgrade Material, Gas Collection Layer and 
Hydraulic Barrier Layer. 

d. Prior to placing the geomembrane, the riser pipes associated with the temporary 
settlement platforms shall be removed and the hole grouted with bentonite 
grout in accordance with the Drawings. Grouting activities will be subject to 
approval by the Engineer. 

2. Permanent Settlement Platforms: 
a. During placement of the cover Drainage Layer, install permanent settlement 

platforms at the locations shown on the Drawings. 
b. Inidal survey elevadons shall be taken at the base of the platform and the top 

of the riser pipe, prior to placement of the remaining cover soils after installing 
settlement platforms. 

c. No monitoring of the permanent settlement platforms is required. 
3. General: 

a. All survey activities specified here in shall be performed by the Contractor's 
Registered Land Surveyor or Professional Engineer registered in the State of 
Missouri. 

b. All surveyed elevadons shall be within a tolerance of 0.01 feet. 
c. Submit the Registered Land Surveyor or Professional Engineer's field records 

and computed measurements which have been sealed to the Engineer as 
specified in Article 1.05 of this section. 

3.02 EXCAVATION: 
A. Classifications: 

1. Earth Excavadon: Removal and disposal of concrete slabs and other obstructions 
visible on ground surface, material of any classification indicated on the Drawings, 
and other materials encountered that are not classified as rock excavation or 
unauthorized excavation. 

2. Rock Excavation: 
a. Removal and disposal of materials encountered that cannot be excavated 

without continuous and systematic drilling and blasting or continuous use of a 
ripper or other special equipment except such materials that are classed as 
earth excavation. 

b. Typical Materials: Boulders 3 cu. yds. or more in volume, solid rock, and 
rock-hard cementitious aggregate deposits. 

c. Intermittent drilling performed to increase production and not necessary to 
permit excavation of material encountered will be classified as earth excavation. 

3. Unauthorized Excavation: 
a. Removal of materials beyond indicated subgrade elevations or dimensions 

without specific direction of the Engineer. 
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b. BackfiU and compact unauthorized excavation as specified for authorized 
excavations of same clcissification, unless otherwise directed by the Engineer. 

c. Any unauthorized excavation conducted by the Contractor at the site will not 
be paid for by the Owner. 

B. Stability of Excavations: 
1. Slope sides of excavations to comply with local codes and ordinances having 

jurisdiction. 
2. Sheet, shore, and brace where sloping is not possible either because of space 

restrictions or stability of material excavated. 
3. Maintain sides and slopes of excavations in a safe condition until completion of 

backfilling. 
4. Stability of excavations is the responsibility of the Contractor. 

C. Material Storage: 
1. Stockpile satisfactory excavated materials where directed, untU required for backfill 

or fiU. 
2. Place, grade, and shape stockpiles for proper drainage. 

D. Removal of Unsatisfactory Soil Materials: 
1. Any soil materials contaminated with leachate shall be spoiled within the limits of the 

landfiU. 
2. Excavate unsatisfactory soil materials encountered that extend below required 

elevations, to additional depth directed by the Engineer. 
3. Such additional excavadon, provided it is not due to fault or neglect of Contractor, 

wiU be measured as directed by the Engineer and paid for under the appropriate bid 
item. 

4. Remove unsatisfactory soil and dispose off-site as directed by the Engineer. 
E. Cold Weather Protection: 

1. Protect excavation bottoms against freezing when atmospheric temperature is less 
than 35 °F. 

2. Do not place fill or backfiU on frozen soil or use frozen material for backfill. 

3.03 BACKFILL AND HLL: 
A General: 

1. Prior to placement of cover materials, remove temporary settlement platform riser 
pipes. Settlement platforms shall not be dismantled without prior approval by the 
Engineer. 

2. BackfiU and fiU to contours, elevations, and dimensions indicated. Compact each lift 
before placing overlying lift. 

B. BackfiUing excavations as promptly as work permits, but not until completion of the 
following: 
1. Acceptance by the Engineer of construction below finish grade. 
2. Removal of sheeting, shoring and bracing, and backfiUing of voids with satisfactory 

materials. 
C. Ground Surface Preparation: 

1. Remove vegetation, debris, unsatisfactory soil materials, obstmctions, and deleterious 
materials from ground surface in conformance with Section 02102, Clearing and 
Grubbing prior to placement of fills. Gmbbing is not required within landfill Umits. 

2. Break up the existing ground surface, pulverize, moisture-condition, and compact by 
proof rolling. 
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D. Placement (all backfiU and fill materials): 
1. Place backfiU and fill materials in lifts having a loose thickness such that when 

compacted, the lifts will have the following maximum thicknesses: 
a. Subgrade Material: 12 inch 
b. Vegetative Material: 9 inches 
c. Drainage and Gas Collection Layers: 12 inches 
d. Hydraulic Barrier Layer: 9 inches 

2. Before compaction, moisten or aerate each lift as necessary to provide the moisture 
content required to meet the specified permeability and compaction requirements. 

3. Do not place backfiU or fiU materials on surfaces that are muddy, frozen, or contain 
frost or ice. 

4. Place backfiU and fUl materials evenly adjacent to stmctures, to required elevations. 
5. Place the material uniformly around the stmcture to approximately the same 

elevation in each lift. 
6. No fiU materials with maximum dimension exceeding 6 inches shall be placed within 

2 feet of the finished subgrade elevation. 
7. The Contractor shall be responsible for providing the required compaction for all 

materials. 
8. Trenches and excavations for stmctures shall provide a minimum clearance of 1 foot 

horizontaUy and 6 inches vertically as required by stmctures. 
E. The hydraulic barrier layer shall be covered within 3 days of placement. Approval of the 

permeability and compaction requirements wiU be dependent on the results of the 
laboratory QA testing. Failing tests wiU result in reworking of material to provide samples 
meeting the requirements. At all times it will be the Contractor's responsibiUty to prevent 
dessication cracking and drying of the surface of the hydraulic barrier layer. 

3.04 COMPACTION: 
A General: 

1. Control soU compaction during constmction to meet required density for each soU 
and/or condition. 

B. Moisture Requirements: 
1. Provide moisture control to the extent that the soil mix remains in a workable state 

during placement. 
2. Where subgrade or layer of soil material must be moisture-conditioned before 

compaction, uniformly apply water to surface of subgrade, or layer of soil material 
at such a rate as to avoid free water from appearing on surface during or subsequent 
to compaction operations. 

3. Remove and replace, or scarify and air dry, soil material that is too wet to permit 
compaction to specified density. 

4. Excessively wet soU that has been removed may be stockpiled or spread and allowed 
to dry. Assist drying by disking, harrowing or pulverizing, until moisture content is 
reduced to a satisfactory value, as determined by moisture-density relation tests. 
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C. Density Requirements: 
1. The Contractor will measure compaction 

following schedule: 
as in-place density according to the 

MATERIAL TEST METHOD 

REQUIRED 
PERCENT OF 
MAXIMUM 

DRY DENSITY 
MINIMUM 

FREQUENCY 

a. 

b. 

c. 

d. 

e. 

Hydraulic Barrier Layer 

Drainage Layer 

Gas Collection Layer 

Access Roadway 
Subgrade 

Sinkhole Reinforce 
ment 
Bedding 
Material 

(ASTM D 698-82 
ASTM D 2922-81) 

(ASTM D 698-82 
ASTM D 2922-81) 

(ASTM D 698-82 
ASTM D 2922-81) 

(ASTM D 698-82 
ASTM D 2922-81) 

(ASTM D 698-82 
ASTM D 2922-81) 

Min. 95% 

As required to 
achieve 

permeabihty 

As required to 
achieve 

permeabihty 

95% 

95% 

5 per acre/ 
per lift 

5 per acre/ 
per lift 

5 per acre/ 
per lift 

1/100 Hnear 
feet 

1/2000 square 
feet 

2. Landfill Subgrade Material shall be compacted with a roller making a minimum of 
4 passes per lift. 

3. Drainage Layer: Drainage Layer shaU be compacted to an in-place density such that 
it meets the permeability requirements. The compaction requirements wiU be 
established prior to placement. 

4. Gas Collection Layer: Gas Collection Layer shall be compacted to an in-place 
density such that it meets the permeability requirements. The compaction 
requirements will be established prior to placement. 

5. Hydraulic Barrier Layer: Hydraulic Barrier Layer shall be compacted using a 
sheepsfoot roller to an in-place density such that it meets the permeabihty 
requirements. The compaction requirements will be verified through borrow study 
and source testing prior to placement. The moisture content during placement of 
the Hydraulic Barrier Layer shall be held to within minus one to plus four percent 
of the optimum moisture content determine by Proctor testing. 

6. If, in the opinion of the Engineer, based on testing and inspection, subgrade or fills 
do not satisfy specified density or thickness, provide additional compaction or 
undertake necessary corrective actions and testing at no additional expense to the 
Owner. 
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3.05 GRADING: 
A General: 

1. Uniformly grade areas within limits of grading under this Section, including adjacent 
transition areas, and in conformance to the Drawings. 

2. Smooth finish surface, compact with uniform levels or slopes between points where 
elevations are shown, or between such points and existing grades. 

3. Grade areas to drain and to prevent ponding. 
4. Elevations shall be within +0.10 feet. 

B. Regrading: 
1. After the settlement observation period for subgrade, common borrow material will 

be added as necessary. 
2. The requirements under 3.05A will apply to regrading. 

3.06 VEGETATIVE MATERIAL: 
A. Deposit on prepared areas to obtain a reasonable, uniform compacted depth as shovm on 

the Drawings. Spread and tiU, raking out all pieces of sod, roots, and grass. 
B. Compact into an even, uniform layer by rolling to prepare for liming, fertUizing, and 

seeding. 

3.07 MAINTENANCE: 
A Protection of Graded Areas: 

1. Protect newly graded areas from traffic and erosion, and keep free of trash and 
debris. 

2. Repair and re-establish grades in settled, eroded, and rutted areas to specified 
tolerances. 

B. Reconditioning Compacted Areas: 
1. WTiere completed compacted areas are disturbed by subsequent constmction 

operations or adverse weather, scarify surface, reshape, and compact to required 
density prior to further construction. 

3.08 DISPOSAL OF WASTE MATERIALS: 
A Remove trash, debris, and waste materials from the site and legally dispose of it in a lawful 

and acceptable manner, at no additional cost to the Owner. 
B. Do not dispose in designated flood plain or wedands area. 
C. No materials may be taken off-site without prior approval by the Engineer. 

END OF SECTION 
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SECTION 02271 

EROSION CONTROL 

PART 1 - GENERAL 

1.01 RELATED WORK SPECIFIED ELSEWHERE: 
A. Excavation, Backfill, and Compaction: Section 02221 
B. Dewatering: Section 02140 

1.02 DESCRIPTION: 
A. Work Included: It is the Contractor's responsibility to provide and install all materials, 

equipment, and labor necessary for the control of surface water and as required to 
provide silt and erosion control stmctures as specified herein or as directed by the 
Engineer. 

B. Permanent Control: Furnish and place mulch or matting on surfaces prepared and 
seeded under other items, at locations shown on the Drawings. 

C. Temporary Control: 
1. When the use of hay bales is specified, fumish and place hay bales as a temporary 

erosion and sediment control device at locations shown on the Drawings. 
2. When siltation fence is specified, install siltation fence at locations shown on the 

Drawings. 
3. When seeding is specified, sow seed of the type specified on the areas as directed 

by the Engineer. 
4. Install stone check dams at locations shown on the Drawings and as directed by the 

Engineer. 
5. Matting for erosion control in drain ditches and as directed by the Engineer. 

1.03 SEDIMENT CONTOOL GUIDELINES: 
A U.S. Environmental Protection Agency Publication 430/9-73-007 Processes. Procedures 

and Methods to Control Pollution Resulting from All Construction Activity. 
B. U.S. Department of Agriculture Soil Conservation Service Publication dated July 1975, 

Standards and Specifications for Soil Erosion and Sediment Control in Developing Areas. 

1.04 REVIEW AND/OR INSPECTION OF SEDIMENTATION CONTROL MEASURES: All 
construction under this project shall be subject to review and/or inspection by the appropriate 
State and Federal agencies responsible for ensuring the adequacy of sedimentation control 
measures. 

PART 2 - PRODUCTS 

2.01 MATERIALS: 
A Mulch: 

1. Late cut, matured, and cured straw or hay. 
2. When air-dried in the loose state, the contents of a representative bale shall lose 

not more than 15 percent of the resulting air-dry weight of the bale. 
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3. Free from primary noxious weed seeds as stated in the Missouri Seed Law. 
B. Matting for Erosion Control: 

1. Plastic Netting: 
a. The netting shall consist of green degradable polypropylene extended oriented 

plastic net with bonded joints having openings not to exceed 4-1/2 square 
inches with either dimension not to exceed 3 inches. 

2. Excelsior Mat: 
a. Wood excelsior, with approximately 80 percent if the fibers having a minimum 

length of 6 inches. 
b. The wood from which the excelsior is cut shall be properly cured to achieve 

adequately curled and barbed fibers. 
c. The blanket shall be of consistent thickness, with fibers evenly distributed over 

the entire area of the blanket. 
d. The blanket shall be covered on the top side with a netting having a maximum 

mesh size of 1-1/2 x 3 inches composed of cotton cord, twisted Kraft paper 
yam, or degradable extended plastic. The netting shall be entwined with the 
excelsior mat for maximum strength and ease of handling. 

e. The blanket shall be made smolder resistant with a treatment that shaU be 
nonleaching, non-toxic to vegetation, and shall not be toxic or injurious to 
humans. In dry-air conditions, the blanket shall not flame or smolder for a 
distance of more than 12 inches from where alighted cigarette is placed on the 
surface. 

f. The blanket shall weigh at least 0.75 pounds per square yard. 
3. Other Types of Matting: Tliose accepted by the Engineer as equal in effectiveness 

to one of those specified above. 
C. Staples: No. 11 (or heavier) ungalvanized steel wire, made from lengths of at least 

6 inches each. 
D. Seed for Erosion Control: 

1. For Temporary Control: Annual winter ryegrass. 
E. Hay Bales: 

1. Consist of rectangular-shaped bales of hay or straw weighing at least 50 pounds per 
bale with a minimum size of 1.0 ft.xl.5 ft.x3.0 ft. 

2. Free from primary noxious weed seeds and rough or woody materials. 
F. Siltation Fence: Envirofence as manufactured by Mirafi Inc. or comparable siltation 

fence by Advanced Drainage Systems, Inc. (ADS), American Engineering Fabrics, Inc. 
or approved equal. 

PART 3 - EXECUTION 

3.01 PERFORMANCE: 
A Diverting Surface Water: 

1. Build, maintain, and operate all channels, flumes, sumps, and other temporary 
diversion and protection works needed to divert surface water through or around 
the construction site and away from the construction work while construction is in 
progress. 

2. Unless otherwise specified, stream diversion must discharge into the same natural 
drainageway in which its headworks are located. 
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B. Erosion Control Provisions: 
1. Constmct all haul roads of a durable coarse granular surface material sufficiently 

protected from erosion through water and wind action by channeling water flow 
around the structure, protecting side slopes with riprap or fiber mats or by using 
straw bale dikes or stone check dams. 

2. Protect areas where existing bankings are to be excavated by constmcting straw 
dikes at the top of slope to divert storm runoff from the disturbed area or at the 
toe of the slope to retain sediments, as conditions permit. 

3. Straw bale dikes may be required parallel to the drain channels in order to contain 
sediments from the excavation operation. 

4. Prior to removal of all sediment control dikes remove all retained silt or other 
materials at no additional cost to the Owner. 

C. Mulch: 
1. Undertake immediately after each area has been properly prepared. 
2. When seed for erosion control is sown prior to placing the mulch, place on the 

seeded areas within 48 hours after seeding. 
3. Apply straw that has been thoroughly fluffed at approximately 2 tons per acre 

unless ordered otherwise. 
4. Blowing chopped mulch wiU be permitted when authorized. 
5. Authorization wiU be given when it can be determined that the mulch fibers wiU be 

of such length and appUed in such a manner that there will be a minimum amount 
of matting that would retard the growth of plants. 

6. Straw mulch should cover the ground enough to shade it, but the mulch should not 
be so thick that a person standing cannot see ground through the mulch. 

7. Remove matted mulch or bunches. 
8. Employ a light covering of loose branches, a system of pegs and strings, or other 

approved method and remove prior to the acceptance of the project. 
9. Dispose of all baling wire or rope outside the limits of the project in approved 

areas. 
D. Matting: 

1. Preparation: 
a. Surfaces of Ditches and Slopes: 

(1) Conform to grades and cross sections shown on the Drawings. 
(2) Finish to a smooth and even condition with all debris, roots, stones, and 

lumps raked out and removed. 
(3) Loosen soU surface to permit bedding of the matting. 
(4) Unless othenvise directed, apply seed prior to placement. 

2. Excelsior: 
a. UnroU in the direction of the flow of water. 
b. Where strips are laid end to end, butt adjoining ends. 
c. When adjoining rolls are laid parallel to one another, butt matting snugly. 

3. Laying and Joining: 
a. Except where matting is turned down, spread evenly and smoothly in close 

contact with the ground. 
b. Cutout bulging seams and make joints as described above. 
c. When ordered, additional seed shall be spread over matting, particularly at 

those locations disturbed by building the slots. Matting shaU then be pressed 
onto the ground with a light lawn roller or by other satisfactory means. 
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d. Drive staples vertically into the ground flush with the surface. 
e. On slopes flatter than 4:1, space staples not more than 3 feet apart in three 

rows for each strip, with one row along each edge and one row, alternately 
spaced, down the center. 

f. On grades 4:1 or steeper, place staples in the same three rows, but spaced 
2 feet apart. 

g. On all overlapping or butting edges, double the number of staples, with the 
spacing halved; all ends of the matting and all required check slots shall 
likewise have staples spaced every foot. 

h. Matting Placed Adjacent to Boulders or Other Obstmctions: Staple with no 
space between the staples, to eliminate any loose edges of matting, 

i. The above specified spacing of staples may be changed as ordered, depending 
upon varying factors such as the season of the year or the amount of water 
encountered or anticipated, 

j . In driving the staples, take care so as not to form depressions or bulges in the 
surface of the matting. 

5. Other Matting: Approved, alternate matting shall be applied in accordance with the 
recommendations of the manufacturer and as directed. 

E. Seed for Erosion Control: 
1. Temporary Seeding: Seed with a winter ryegrass sown at the rate of approximately 

50 pounds per acre on the pure live seed basis. 
F. Siltation Fence: 

1. Install per manufacturer's requirements and in locations shown on the Drawings and 
as directed by the Engineer. 

G Stone Check Dams: Install where shown on Drawings. Upon completion, dams may be 
spread out evenly to supplement rip-rap protection. 

3.02 MAINTENANCE: 
A If any staples become loosened or raised, or if any matting becomes loose, torn, or 

undermined, make satisfactory repairs immediately. 
B. Maintain areas mulched or matted, with no extra compensation, until the completion of 

the Contract. 

3.03 HAY BALES FOR EROSION CONTROL: 
A Place as ordered to provide for temporary control of erosion or pollution or both. 
B. Stake with the required stakes. 
C. Upon acceptance of the Contract, the bales shall be left in place unless released to the 

' Contractor. 

3.04 REMOVAL OF TEMPORARY WORKS: 
A Remove or level and grade to the extent required to present a sightly appearance and 

to prevent any obstruction of the flow of water or any other interference with the 
operation of or access to the permanent works. 

END OF SECTION ' 
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sincK 
flSsdciflTS, iNc 

^nginesrs Architects 5urv0i^ors 314-265-3751 

February 15, 1995 

Mr. Mark Spraul 
O'Brien & Gere Technical Services 
5000 Cedar Plaza Parkway 
St. Louis, MO 63128 

RE: Final Report For Sullivan Municipal Landfill Closure 

Dear Mark: 

The foUowing is the final report for the surveying and materials testing services provided by 
Stack and Associates, Inc. from May 1994 through February 1995 on the Sullivan Municipal 
Landfill closure project 

The compiled data in this report is categorized by the layer of material to which the data 
pertains. For instance, the hydraulic barrier section contains separate divisions for laboratory 
soU tests on the clay material, in-place clay density tests and topographic survey data of the in-
place clay layer. This is typical of each layer of material placed and the subgrade. Any survey 
data which does not pertain to any particular layer can be foimd in the MisceUaneous Survey 
Data section of this report. 

Thank you for the opportunity to serve you. Should you have any questions or need further 
assistance, please contact our office. 

Sincerely, 

Terris L. Gates, P.E. 
Project Manager 

120 South Jefferson, P.O. Box 297, St. James, f^O 65559 
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213938 
479195 
054048 
849445 
615198 
522608 
722170 
762172 
733992 
934186 
673920 
572120 
882901 
622620 
881276 
168886 
109715 
194101 
619892 
401929 
995191 
520768 
342569 
981331 
336651 
562678 
417324 
400873 
919474 
878133 
240624 
606826 
111402 
572478 
681334 
437786 
351093 
168473 

2316. 
2289. 
2248. 
2218. 
2203. 
2205. 
2220. 
2224. 
2244. 
2267. 
2189. 
2157. 
2115. 
2084. 
2055. 
2065. 
2104. 
2148. 
2198. 
2245. 
2301 . 
2349. 
2398. 
2399. 
2447. 
2500. 
2500. 
2457. 
2400. 
2346. 
2299. 
2252. 
2196. 
2145. 
2100. 
2040. 
2034. 
2033. 
2417. 
2460. 
2471. 
2498. 
2517. 
2539. 
2557. 
2587. 
2602. 
2616. 
2595. 
2500. 
2459. 
2507. 
2551. 
2599. 
2646. 
2695. 
2744. 
2791 . 
2842. 
2892. 
2939. 
2937. 
2859. 
2813. 
2759. 

7 6 9 9 5 7 
278890 
838909 
163184 
836353 
532941 
192216 
098960 
680787 
274319 
120161 
636168 
455435 
161790 
227291 
410573 
014769 
973139 
903439 
936713 
141498 
276932 
683548 
573405 
150542 
050171 
125328 
646095 
124865 
197871 
810952 
813669 
952741 
292264 
168167 
781879 
949596 
844469 
189722 
071375 
573192 
842866 
186608 
663672 
040861 
089845 
098607 
090457 
387733 
046868 
335926 
546888 
810803 
994043 
730009 
975916 
665454 
204054 
949034 
516662 
055683 
404291 
224497 
125377 
7 8 5 4 9 3 

,899 
,899 
,898 
,899, 
,899, 
,897, 
,896, 
,895, 
,895, 
,895, 
,899, 
,899, 
,899, 
,901 , 
,901. 
,897, 
,895, 
,894. 
,894, 
,894, 
,893, 
,892. 
,892, 
,891 . 
,893. 
,893. 
,894. 
,893. 
,893. 
,893. 
,893. 
,894. 
,895. 
,895. 
,896. 
,899.. 
,900. 
,901 . 
,922. 
,921. 
,919. 
,919. 
,923. 
,926. 
,926, 
,923. 
,920. 
,916. 
,917. 
,919. 
,920. 
,919. 
,917. 
,916. 
,915. 
,915. 
,913. 
,912. 
,910. 
,909. 
,908. 
,907 . 
,909. 
,910. 
,913. 

568429 
137488 
996433 
239012 
032815 
918419 
098006 
557788 
552135 
580313 
103230 
555899 
972124 
092362 
191525 
258209 
480971 
926657 
207467 
237782 
120893 
153005 
599284 
332387 
030820 
585724 
048354 
480877 
097050 
350535 
755196 
378693 
140641 
825352 
856951 
7S7838 
711441 
648852 
331523 
248505 
315880 
400357 
592287 
479988 
407626 
455881 
653134 
834786 
309894 
406820 
188586 
603645 
864236 
950536 
655280 
123490 
943880 
102237 
404554 
489237 
079719 
249199 
781386 
997828 
326628 

169 
169 
169 
169 
169 
169 
124 
161 
161 
161 
161 
161 
161 
161 
161 
172 
172 
172 
172 
172 
172 
172 
80 

22 
22 
22 
22 
22 
22 

TOP 
TOP 
TOP 
TOP 
TOP 
TOP 

BANK 
BANK 
BANK 
BANK 
BANK 
BANK 

WELL 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 

.18 

.18 

. 18 

.18 

.18 

.18 

. 18 
42 

80.42 
172.18 
172 
177 
177 
177 
177 
177 
177 
177 
177, 
177 
177, 
177, 
177, 
161 
161 
161 
168 
161 
161 
161 
161 
161 
168 
168 
168 
177, 
177, 
177, 
177, 
177, 
177, 
177, 
177, 
177, 
177, 
177 
176 
176 
176 
176 

18 
2 S. 

S. 
S. 
S. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 

GRND 
GRND 
GRND 
TOE 

SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 

DITCH 
DITCH 
DITCH 
DITCH 
DITCH 
DITCH 
DITCH 

PIPE-IN 
PIPE-IN 
DITCH 
DITCH 

EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
SHOT 
SHOT 
SHOT 

SLOPE 
GRND 
GRND 
GRND 
GRND 
GRND 
TOE 
TOE 
TOE 

S, 
S, 
s, 
s, 
s, 
s, 
s, 
s, 
s 
s, 
s 
N 
N 
N 
N 

SHOT 
SHOT 
SHOT 
SHOT 
SHOT 

SLOPE 
SLOPE 
SLOPE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 
EDGE 

RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 

RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 
RD 



196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 

,2933, 
,2940, 
,2945, 
,2942. 
,2930, 
,2989. 
,2981 , 
,2965. 
,2955, 
,2948, 
,2942, 
,2931 , 
,2924, 
,2976, 
,2987, 
,2994, 
,3003, 
,3012, 
,3023, 
,3034, 
,3044, 
,3055, 
,3101, 
,3089, 
,3077, 
,3064, 
,3052, 
,3042, 
,3030, 
,3023, 
,3014, 
,2999, 
,3045, 
,•3060, 
,3073, 
,3083, 
,3091 
,3103 
,3111 
,3121 
,3133 
,3144 
,3155 
,3205 
,3198 
,3190 
,3179 
,3169 
,3159 
,3147 
,3135 
,3123 
,3109 
,3151 
,3167 
,3187 
,31.;: 

138183 
312271 
789659 
382185 
903446 
894840 
817221 
501755 
683933 
767449 
924901 
703140 
436033 
419565 
195144 
105272 
981183 
637718 
935891 
467652 
712659 
719104 
566738 
451640 
317732 
107584 
691553 
881250 
826172 
317506 
462155 
918569 
7 7 316 7 
747062 
352859 
657629 
857604 
509014 
580227 
788578 
182733 
549423 
382962 
840378 
829211 
238034 
195407 
115861 
392802 
715676 
362660 
295766 
066591 
288071 
831962 

2660, 
2611, 
2561, 
2508, 
2460, 
2505, 
2554, 
2601 , 
2651 , 
2701, 
2751, 
2792, 
2845-, 
2860, 
2812, 
2764, 
2713, 
2664, 
2617 
25.70, 
2524, 
2465 
2472 
2522, 
2575 
2629 
2684 
2734, 
2785 
2834, 
2885 
2933, 
2945 
2896, 
2850 
2806, 
2760 
2713 
2666 
2620 
2572 
2518 
2474 
2486 
2532 
2583 
2632 
2677 
2725 
2772 
2818 
2867 
2915 
2933 
289! 

528681 
613198 
321331 
910015 
468052 
819336 
009295 
252306 
893828 
438462 
036794 
664590 
446462 
802995 
657827 
419483 
968484 
987642 
517828 
129273 
916224 
799139 
965344 
263367 
809671 
405822 
303311 
261255 
109109 
520812 
418466 
289119 
132905 
997496 
941280 
137123 
689438 
516938 
400587 
981500 
844551 
569292 
550167 
200361 
974603 
441866 
743487 
457010 
899687 
343292 
178027 
217180 
026945 
98561: 

915 
916, 
917, 
919, 
920 
919, 
918, 
916, 
914, 
914, 
913, 
911 , 
909, 
907, 
908, 
910, 
913, 
913, 
913, 
915, 
918, 
919, 
917, 
916, 
914, 
912, 
912, 
911 , 
908, 
906, 
905, 
904, 
901, 
903, 
904, 
906, 
908, 
909, 
911 
911 , 
912 
913, 
913 
907, 
908 
908 
908 
908, 
907 
906 
904 
902, 
900 

4 5 5 010 
418765 
535917 
674074 
274200 
881859 
034031 
146960 
968075 
761833 
320117 
494026 
778316 
568286 
693962 
960982 
229409 
296440 
865744 
867927 
310340 
584973 
240293 
242389 
357421 
552179 
294963 
262124 
746503 
626084 
726857 
534267 
911795 
357143 
751860 
489306 
631548 
950775 
088730 
696408 
484489 
579494 
271102 
924034 
563747 
593762 
755355 
767482 
777157 
793240 
758358 
452948 

3 I C •.;.., 

OJ 
:;:::MO4 

992925 

t v./ -1 . vJ 

:C:: . n ,38693 
902.010581 
905.595722 

176 
176 
176 
176 
176 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 

1 t 

N. 
N. 
N. 

. N. 
N. 

GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 

GRK: 

EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT , 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 

> T . J 

. I ̂ ; L 

174 
174 
161 

•:•; DITCH 
2.'; DITCH 
20 DITCH 
20 DITCH 
GRND SHOT 



263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
2 86 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 

;. ̂  3 6 
3242 
3243 
3232 
3236 
3239 
3249 
3244 
3259 
3304 
3296 
3291 
3261 
3252 
3263 
3264 
3262 
3254 
3243 
3239 
3256 
3272 
3289 
3292 
3286 
3257 
3297 
3306 
3307 
3304 
3297 
3280 
3266 
3246 
3224 
3198 
3260 
3281 
3298 
3309 
3313 
3312 
3314 
3316 
3317 
3317 
3317 
3316 
3313 
3304 
3290 
3269 
3235 
2740 

4 19 0 9 6 
198879 
415152 
294436 
421210 
416686 
641403 
949589 
338295 
828185 
089407 
609969 
896616 
134845 
711137 
538352 
274308 
326223 
533040 
182413 
966250 
283881 
943951 
951990 
534527 
942034 
738949 
103180 
940731 
587801 
860974 
323265 
508640 
729241 
588687 
655051 
285833 
402145 
534127 
086643 
261262 
555944 
613843 
212887 
183664 
253054 
,228782 
420567 
,507068 
857406 
,684383 
,654699 
,467998 
,328122 

26 39 
2633 
2611 
2628 
2631 
2588 
2568 
2524 
2524 
2524 
2485 
2574 
2573 
2594 
2602 
26 4 3 
2682 
2718 
2763 
2779 
2778 
2741 
2700 
2657 
2608 
2589 
2599 
2614 
2654 
2693 
2728 
2762 
2781 
2789 
2850 
2885 
2838 
2794 
2754 
2709 
2667 
2620 
2560 
2516 
2501 
2549 
2600 
2648 
2699 
2746 
2793 
28 36 
2899 
2983 

, 274828 
,686334 
,773457 
.723955 
, 196988 
,363970 
,229928 
,780048 
,736162 
,409080 
,675866 
,029406 
,910930 
, 190017 
,618196 
662988 
390096 
,119732 
,528511 
071893 
,420135 
,285297 
, 178599 
,346952 
375060 
910942 
369259 
541663 
472710 
149066 
514665 
889277 
589424 
,172649 
688212 
584369 
769115 
451653 
181216 
599428 
,461599 
,697559 
,786942 
.242480 
,426014 
,884356 
,070405 
,563868 
,707728 
,155435 
,052640 
,372963 
,543956 
,977061 

904 
903 
904 
905 
906 
904 
902 
902 
899 
895 
896 
897 
900 
902 
901 
900 
901 
900 
900 
901 
900 
901 
900 
901 
901 
902 
896 
895 
896 
897 
897 
897 
897 
898 
895 
894 
895 
896 
897 
896 
896 
895 
894 
894 
894 
894 
895 
896 
897 
897 
898 
896 
893 
904 

,556057 
.889256 
.121556 
.412444 
.622616 
.640081 
.186916 
.498500 
.330868 
.264724 
.685541 
.671388 
.532759 
.312370 
.001952 
.972728 
.018506 
.888210 
.850417 
.636448 
.773732 
.241096 
.999165 
.677133 
.907505 
.862006 
.383293 
.387782 
.071998 
.036433 
.051600 
.685534 
.960087 
.963344 
,990856 
.773840 
.352330 
.899334 
.195728 
.955936 
.130405 
.596235 
.622517 
.278704 
.051999 
.984801 
.764574 
.341051 
.112265 
.800621 
.112845 
.912003 
.673851 
.713461 

161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
161 GRND SHOT 
171.24 TOP BANK 
171.24 TOP BANK 
171.24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
171 .24 TOP BANK 
168 TOE SLOPE 
168 TOE SLOPE 
168 TOE SLOPE 
168 TOE SLOPE 
168 TOE SLOPE 
168 TOE SLOPE 
168 TOE SLOPE 
168 TOE SLOPE 
161 GRND SHOT 
161 GRND SHOT 
172.18 DITCH 
172.18 DITCH 
172.18 DITCH 
172.18 DITCH 
172.18 DITCH 
172.18 DITCH 
172.18 DITCH 
172.18 DITCH 
17 7.2 S. EDGE RD 
17 7.2 S. EDGE RD 
177.2 S. EDGE RD 
17 7.2 S. EDGE RD 
17 7.2 S. EDGE RD 
17 7.2 S. EDGE RD 
17 7.2 S. EDGE RD 
177.2 S. EDGE RD 
17 7.2 S. EDGE RD 
17 REBAR 



SLAND2.TXT 

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 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

2870 
3022 
3024 
3038 
3046 
3063 
3089 
3108 
3135 
,3158 
,3182 
,3206 
,3235 
,3258 
,3243 
,3227 
,3203 
,3179 
,3154 
,3132 
,3111 
,3093 
,3071 
,3049 
,3037 
,3038 
,3067 
,3019 
,3001 
,3043 
,3059 
,3026 
,2992 
,2935 
,2989 
,3010 
,3034 
,3056 
,3080 
,3093 
,3049 
,3029 
,3007 
,2986 
,2966 
,2949 
,2930 
,2913 
,2903 
,2899 
,2895 
,2886 
,2899 
,2836 
,2854 
,2875 
,2895 
,2914 
,2934 
,2952 
,2968 

00000, 
04630, 
33207, 
45950, 
70305, 
43214, 
54071, 
21211, 
37922, 
579515 
781138 
320193 
194198 
043733 
836508 
803491 
380395 
403313 
994499 
934171 
516570 
089772 
647939 
638008 
860264 
922385 
228988 
973587 
952044 
660604 
857232 
050260 
930178 
314169 
354837 
230343 
706142 
216081 
657407 
532854 
644718 
632418 
260341 
492010 
397273 
779363 
199957 
303937 
596839 
941809 
822542 
096665 
856030 
399222 
294591 
802516 
781137 
604280 
091241 
364330 
5 3 0 3 4 6 

3027. 
3336. 
3363. 
3325. 
3303. 
3261 . 
3199. 
3157. 
3100. 
3050 
3000 
2954 
2899 
2857 
2868 
2900 
2950 
2999 
3047 
3091 
3134 
3183 
3229 
3275 
3307 
3313 
3324 
3360 
3410 
3247 
3209 
3172 
3236 
3341 
3145 
3100 
3056 
3013 
2968 
2932 
2924 
2970 
3017 
3061 
3106 
3150 
3195 
3243 
3271 
3278 
3286 
3305 
3360 
3299 
3248 
3195 
3149 
3101 
3055 
3012 
2965 

50000 
07759 
87031 
61442 
86343 
12645 
89026 
84493 
11366 
.6692 
.2482 
.5033 
.4557 
.0148 
.2208 
.6037 
.9993 
.4222 
.6439 
.7261 
.5422 
.0829 
.8609 
.2401 
.2010 
.2428 
.6722 
.7568 
. 1198 
.3508 
.2434 
.7902 
.3074 
.8922 
.8636 
.8530 
.3659 
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63,2930.181467,2906.768267,908.327873,161 GRND SHOT 
64,2943.308502,2921.23107 3,908.717699,116.57 BLDG CNR 
65,2963.699631,2941.119699,907.382523,116.57 BLDG CNR 
66,2948.970336,2955.303770,907.395861,116.57 BLDG CNR 
67,2929.526284,2934.812883,908.470520,116.57 BLDG CNR 
68,2943.702351,2922.027878,908.956461,116.57 BLDG CNR 
69,2941.466098,2961.147690,906.469188,116.57 BLDG CNR 
70,2946.414700,2967.253501,906.171699,116.57 BLDG CNR 
71,2940.053964,2971.921699,906.242369,116.57 BLDG CNR 
72,2936.494981,2965.756494,906.352825,116.57 BLDG CNR 
73,2818.752535,3244.578767,895.384662,116.57 BLDG CNR 
74,2818.746527,3244.618337,89 5.381013,17 REBAR 
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( J. 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

610000, 
766394, 
182594, 
420101, 
6 3 7 9 7 2 , 
351600, 
3 3 3 9 0 9 , 
0 5 8 4 7 8 , 
. 9 8 7 5 0 1 
. 3 4 2 1 9 5 
. 7 9 7 9 4 5 
. 2 0 4 4 7 0 
.016856 
.052309 
.646115 
.069922 
.530495 
.590489 
.407819 
.689407 
.238676 
. 2 3 0 9 0 1 
. 8 7 9 6 7 5 
.257896 
.970341 

2081. 
2026. 
2028. 
2024. 
2022. 
2021. 
2022. 
2021. 

2020 
2018 
2049 
2036 
2037 
2037 
2038 
2037 
2037 
2041 
2038 
2099 
2147 
2261 
2239 
2229 
2237 

• -i b 

U O O w. 

'̂  - - n 
i. I O o 

27̂ +3 
2725 
2735 
2757 
2750 
2720 
2689 
2677 
2655 
2707 
2731 
2752 
2213 

253910 
230934 
278155 
027286 
400652 
,040841 
325679 
578556 
387173 
8 2 5 5 8 6 
4 9 9 9 7 8 
008508 
013481 
559764 

770000, 
752600, 
548146, 
887584, 
089735, 
737318, 
536360, 
676222, 
. 3 3 4 4 4 3 
. 2 2 4 9 6 7 
. 2 6 0 4 9 7 
.479071 
.473547 
.455159 
. 161800 
.258932 
.478781 
.364891 
.497471 
.742240 
.373517 
.446381 
.042749 
.431522 

925. 
901 . 
903. 
908. 
911. 
914. 
917. 
920. 
,921 
, 9 2 1 
,922 
,921 
,920 
,920 
,917 
,914 
,911 
,904 
,901 
,924 
,924 
, 9 1 8 
,919 

45 
93 
09 
14 
79 
88 
72 
28 
. 6 
. 1 
. 2 
.7 
.3 
.3 
.8 
.9 
.2 
.0 
.9 
. 1 
.3 
.8 
. 1 

8000, 
9595, 
4880, 
7351, 
1 3 6 2 , 
9 8 1 4 , 
2 7 2 6 , 
4 1 3 5 , 
51936 
84616 
0 8 5 3 1 
26315 
16765 
14539 
07432 
20545 
05676 
79258 
36315 
58347 
50466 
28794 

17 
179 
179 
179 
179 
179 
179 
1 7 9 . 4 
, 1 7 9 . 
, 1 7 9 . 
, 1 7 8 . 
, 1 7 8 . 
, 178. 
, 178. 
, 178. 
, 178. 
,178. 
, 178. 
, 178. 
, 170. 
,170. 
,168 

REBAR 
W 
W 
w 
w 
w 
w 
w 
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2288 
2261 
2272 
2298 
2306 
2158 
2112 
2067 
2015 
1948 
1945 
1988 
2028 
2129 

489413 
775146 
805359 
732177 
817483 
871131 
458793 
402302 
918685 
199733 
277869 
748834 
740503 
724913 
386499 

• * 1 » ^ 1 - ^ • 

920 
920 
910 
913 
9 1 3 
912 
913 
920 
921 
922 
919 
915 
916 
919 
920 
907 

,3£3733 
, 9 8 6 4 4 6 
, 4 6 2 8 0 9 
, 3 4 8 8 6 7 
,275808 
,287398 
.677069 
,303589 
.807047 
,814331 
,322968 
045812 
,125408 
,416553 
010066 
770663 
453953 

1 J . . 

: e i 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
9 

4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
23 
23 

EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 
EDGE RD 

TOP BANK 
T : r " • . ' : • : 

1 . . i . 

f_ -L _i.l ,. .. -

vj*\,. . i> „ .i w * 

U * „. . i^ ^ . 1 ^ * 

GPND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
HUB\TACK 



SLAND8.TXT 

1,225 7.150000,2587.080000,898.157000,9 HUB\TACK 
2,2502.561637,2920.157811,89 3.337 968,18 "X" 
3,2502.134460,2921.301971,896.405286,124 WELL 
4,2491.2837 4 5,2925.247097,895.858622,124 WELL 
5,209 2.17 5270,26 90.160980,87 9.34 2 354,18 "X" 
6,2092.812191,2691.224 480,882.010287,124 WELL 
7,2740.350082,2984.008562,904.6 36 333,17 REBAR 



1,3098.160000,2441 
2,3305.431622,2220 
3,2828.585169,2081 

800000,918 
380035,896 
783133,925 

459000,17 
503323,18 
479601,17 

REBAR 
"X" 
REBAR 



TOPOGRAPHIC SURVEY DATA 
OF AS-BUILT SUBGRADE 



SUBGRADE ELEVATIONS 
SGASBLT.TXT 

00469 
00470 
00449 
00448 
00450 
00451 
00452 
00453 
00454 
00455 
00409 
00410 
00411 
00412 
00413 
00414 
00415 
00416 
00417 
00395 
00396 
00397 
00398 
00399 
00400 
00401 
00402 
00403 
00354 
00355 
00356 
00357 
00358 
00359 
00360 
00361 
00343 
00344 
00345 
00346 
00347 
00348 
00349 
00350 
00301 
00302 
00303 
00304 
00305 
00290 
00291 
00292 
00293 
00294 
00295 
00246 
00247 
00248 
00249 
00250 

2850, 
2800, 
2800, 
2749, 
2850, 
2900, 
2949, 
3000, 
3050, 
3100, 
3149, 
3100, 
3049, 
2999, 
2949, 
2900, 
2850, 
2800. 
2750, 
2800, 
2850. 
2899. 
2950. 
3000, 
3049. 
3100, 
3149, 
3200, 
3199, 
3149, 
3100, 
3049, 
3000, 
2949, 
2900, 
2850, 
2900, 
2950, 
2999, 
3050, 
3100 
3149, 
3199, 
3249, 
3150 
3100, 
3050, 
3000, 
2949, 
2950, 
2999, 
3049, 
3100, 
3149, 
319 9, 
3199 
3149 
3099 
3049 
2999 
o o - n 

05297 
05823 
09081 
99597 
11324 
09079 
98465 
01410 
04489 
01063 
98117 
00086 
95391 
95100 
97464 
01662 
03104 
02161 
00363 
02789 
03045 
98485 
10802 
04312 
98162 
00676 
96894 
00245 
98598 
98708 
00578 
96053 
15392 
98383 
08014 
00084 
03212 
03704 
96631 
00414 
00603 
99162 
99548 
88261 
02358 
15239 
00279 
02910 
96475 
241 12 
96968 
99256 
00428 
96685 
97440 
97033 
99195 
26917 
98435 
84758 
n .1 .1 fl r. 

2899, 
2899, 
2849. 
2850. 
2849, 
2849, 
2849, 
2849, 
2849, 
2850, 
2799, 
2800, 
2800. 
2800, 
2800, 
2799, 
2799, 
2799, 
2799. 
2749. 
2749, 
2750, 
2749. 
2749. 
2750, 
2750, 
2749, 
2749, 
2699, 
2699, 
2699, 
2700, 
2699, 
2700, 
2699, 
2699, 
2649, 
2649, 
2650, 
2649. 
2650, 
2649. 
2649, 
2649, 
2600, 
2600. 
2599. 
2599, 
2600, 
2549, 
2550, 
2550, 
2550. 
2549. 
2549. 
2499, 
2499 
2499, 
2500 
2499 
9 IOO 

96558 
92656 
79219 
09119 
87289 
91891 
99796 
90973 
59281 
05478 
93798 
00791 
26374 
12947 
07176 
98780 
94652 
93809 
92279 
88655 
93516 
01613 
77311 
89047 
07666 
48397 
81994 
75313 
92224 
93797 
73497 
20371 
98351 
02482 
86118 
99896 
93599 
93086 
09834 
97111 
12407 
97057 
99120 
83609 
08304 
21887 
98608 
76544 
05072 
70596 
06177 
04204 
03648 
92039 
96681 
97106 
98822 
89818 
05202 
94484 

O fl 9 1 ~ 

909 
908 
909 
907 
910 
910, 
908, 
906, 
905, 
903. 
905, 
906, 
907, 
909, 
910, 
911 , 
911 , 
910, 
907 
910, 
912, 
913, 
913, 
911 , 
910, 
908. 
907. 
906. 
906, 
909. 
910. 
911 . 
913. 
914. 
914. 
912. 
915, 
915, 
914, 
913, 
911 , 
909, 
907, 
902, 
910 
913. 
915. 
916. 
916, 
918. 
917. 
916. 
914. 
91 1 . 
908, 
909, 
912 
916 
918 
919 

53199 
90148 
55735 
96788 
78112 
72346 
83163 
94316 
05607 
90190 
01134 
28698 
34458 
00176 
60920 
99788 
83757 
23594 
71423 
55807 
55283 
36781 
30058 
71362 
34916 
78970 
50528 
47569 
49172 
02791 
59873 
81902 
33078 
30720 
53113 
84445 
35736 
41226 
87593 
44456 
75825 
67937 
43746 
76428 
83603 
14175 
03821 
26327 
89527 
09934 
89302 
68531 
82675 
75416 
43,7 
24,7 
91711 
28741 
41615 
61800 

' fl n ••> a 1 o 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 
r N T LIT? 



inj L. .;b 

00237 
00238 
00239 
00240 
00186 
00184 
00182 
00128 
00130 
00132 
00078 
00076 
00074 
00017 
00019 
00021 
00023 
00418 
00392 
00394 
00342 
00340 
00338 
00336 
00334 
00280 
00282 
00284 
00286 
00288 
00234 
00232 
00230 
00228 
00226 
00172 
00174 
00015 
00013 
00011 
00009 
00064 
00062 
00066 
00068 
00070 
00124 
00122 
00120 
00118 
00116 
00176 
00178 
00180 
00193 
00194 
00195 
00196 
00197 
00181 
00183 
00185 
00187 
noi 3 9 

^ J :> \ i 

3000 
3049 
3100 
3150 
3150 
3049 
2949 
2949 
3049 
3150 
3150 
3049 
2949 
2850 
2950 
3049 
3149 
2699 
2650 
2750 
2850 
2750 
2650 
2549 
2449 
2450 
2550 
2650 
2750 
2849 
2849 
2750 
2649 
2549 
2450 
2450 
2549 
2749 
2649 
2550 
2449 
2450 
2350 
2550 
2649 
2749 
2749 
2649 
2549 
2449 
2350 
2650 
2749 
2850 
3149 
3100 
3049 
2999 
2949 
2900 
2999 
3100 
3200 
3150 

,02461 
,96163 
,01555 
08206 
01085 
99438 
97734 
99988 
,96818 
00122 
02638 
9 9 5 2 3 
87504 
07923 
06985 
99650 
95389 
98715 
05674 
00299 
02527 
00472 
.02931 
85050 
87451 
09570 
06128 
05035 
00598 
96503 
99403 
00298 
75896 
81025 
14812 
07649 
89445 
75275 
87148 
06661 
,78640 
06564 
07545 
10757 
97466 
99870 
96541 
95168 
,90650 
92803 
,07220 
, 17449 
,96095 
,01444 
96126 
13652 
96762 
84594 
9 7 2 8 5 
.05421 
.94354 
01239 
. 11341 
02075 

z ( -I y , 

2449, 
2450. 
2450, 
2450, 
2349. 
2349. 
2349. 
2250. 
2249, 
2249, 
2149, 
2149, 
2149, 
2049, 
2049, 
2050, 
2050, 
2799, 
2750, 
2749, 
2649. 
2649, 
2650, 
2650, 
2649, 
2549, 
2549, 
2550, 
2549, 
2550, 
2450, 
2450, 
2450, 
2450, 
2449, 
2350, 
2349, 
2049, 
2049, 
2049, 
2050. 
2150, 
2150, 
2150, 
2150, 
2150, 
2250, 
2249, 
2249. 
2249. 
2250. 
2350. 
2350. 
2350. 
2399, 
2399, 
2400, 
2400, 
2400, 
2350, 
2349, 
2349. 
2349. 
2299. 

a V. 1 4 1 

98023 
07422 
05880 
08070 
99384 
99432 
99422 
00357 
86930 
99228 
90480 
97848 
77710 
93569 
98929 
00135 
24231 
94460 
13121 
96091 
93712 
88654 
08389 
64637 
95421 
98078 
99013 
19238 
92602 
14694 
03534 
02961 
08158 
08826 
89662 
07168 
93760 
94274 
98928 
97853 
07049 
00946 
01300 
00937 
02732 
00109 
08883 
98935 
96414 
96780 
06084 
08689 
15814 
20660 
99155 
97000 
01429 
08988 
00439 
00954 
97658 
97581 
96538 
97649 

HZ I 
920 
919 
917 
914, 
913, 
920, 
922, 
923, 
920 
913, 
912, 
918. 
923, 
922. 
919. 
914, 
908, 
904, 
898. 
907. 
913, 
908. 
903, 
895. 
884. 
901 , 
905, 
909, 
912. 
915. 
917. 
914. 
913, 
910. 
907, 
912, 
914, 
921 , 
918, 
916, 
909, 
915. 
912, 
919. 
921, 
920, 
918, 
918, 
917, 
914, 
911 , 
916, 
917. 
919. 
914, 
918, 
920, 
922, 
921 , 
921 , 
922, 
917, 
908, 
913, 

wy 1 brt 
97496 
71025 
32258 
01989 
99105 
85384 
74718 
68304 
06400 
87652 
67555 
83544 
10279 
43367 
82326 
58268 
09712 
98331 
34053 
68648 
34215 
97814 
47482 
69970 
62387 
65542 
27470 
35706 
05181 
22015 
73155 
76245 
42291 
89282 
39776 
04631 
66901 
05232 
38143 
44753 
61178 
67074 
05025 
29812 
90153 
23593 
41155 
89289 
85524 
98721 
28731 
30876 
17236 
67106 
30380 
36891 
73215 
07064 
91869 
06288 
80535 
98147 
72 395 
94386 

bA 1 Hb 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 



00142 
00143 
00144 
00127 
00129 
00131 
00085 
00086 
00087 
00088 
00089 
00090 
00077 
00075 
00073 
00033 
00032 
00031 
00030 
00022 
00393 
00362 
00363 
00365 
00339 
00341 
00306 
00307 
00308 
00309 
00310 
00311 
00285 
00287 
00289 
00252 
00253 
00254 
00255 
00233 
00235 
00198 
00199 
00035 
00036 
00037 
00016 
00018 
00020 
00366 
00337 
00312 
00283 
00258 
00256 
00313 
00335 
00314 
00281 
00260 
00227 
00259 
00229 
00231 
on-:" :̂  7 

2999 
2949 
2900 
2900 
2999 
3099 
3150 
3099 
3049 
3000 
2949 
2900 
3099 
2999 
2900 
2999 
3050 
3100 
3150 
3100 
2700 
2800 
2750 
2650 
2699 
2799 
2900 
2850 
2800 
2750 
2700 
2650 
2699 
2799 
2899 
2899 
2850 
2799 
2749 
2800 
2900 
2900 
2849 
2900 
2849 
2800 
2799 
2899 
2999 
2599 
2600 
2599 
2600 
2600 
2700 
2549 
2499 
2500 
2500 
2499 
2500 
2549 
2600 
2 7 00 

9 tX .1 O 

,91274 
.99427 
,28533 
00502 
,93261 
,99001 
,05037 
,93208 
99340 
07828 
91031 
00319 
,99782 
96847 
,03246 
,93427 
,00524 
,00069 
03866 
00039 
05845 
03098 
00259 
03884 
99171 
,98668 
00087 
00859 
06187 
00886 
00555 
01211 
98493 
98908 
98598 
97678 
00832 
99687 
99496 
01100 
02838 
02192 
99369 
11685 
,95514 
,00263 
,91935 
77857 
87524 
,88351 
,02533 
80887 
,00651 
12061 
,01923 
,99608 
.98024 
02214 
,06250 
99550 
04044 
85862 
08195 
01962 
O 9 f̂  'M 

2299 
2299 
2299 
2250 
2249 
2250 
2199 
2199 
2199, 
2199, 
2200 
2200, 
2150 
2149, 
2150 
2099 
2100 
2099 
2099, 
2049, 
2750, 
2699, 
2699, 
2700, 
2649 
2650, 
2600 
2599; 
2599 
2599, 
2600, 
2600. 
2549, 
2550. 
2550. 
2500. 
2499, 
2500, 
2499, 
2449, 
2449, 
2399, 
2399, 
2100, 
2099 
2099 
2049, 
2050, 
2050, 
2699, 
2650, 
2599, 
2549, 
2499, 
2500 
2600 
2649 
2599 
2549 
2500, 
2449 
2500, 
2449, 
2450, 
9 q r̂  '1 

95712 
99880 
80964 
00513 
88031 
02951 
86200 
90208 
96390 
79238 
01330 
00109 
02458 
92444 
03685 
94828 
05016 
99727 
83608 
93911 
30344 
85441 
90826 
11088 
92779 
07758 
00622 
97732 
60390 
79469 
01622 
03473 
88811 
07241 
03433 
07630 
97113 
07053 
97802 
91579 
91678 
91784 
92750 
05390 
93473 
99765 
94807 
05620 
01494 
82334 
06058 
99408 
99531 
96948 
21567 
00392 
9 9 6 9 9 
99967 
99232 
00517 
97614 
04378 
96908 
00307 

922 
923 
923 
923 
922 
917 
914 
916 
919 
921 , 
923 
923, 
916, 
921 , 
923 
920, 
917 
914 
911, 
911 . 
903, 
910. 
907. 
900, 
906, 
910, 
916, 
914. 
911. 
910. 
908. 
906. 
910. 
913, 
917, 
918, 
916, 
914, 
913, 
916, 
919, 
920, 
918, 
923, 
923 
922, 
922, 
921 , 
917, 
894, 
899, 
903, 
907, 
910, 
912, 
901 , 
890, 
897, 
902, 
906, 
909, 
908, 
912, 
913, 

68662 
55934 
45797 
20659 
31729 
38088 
00156 
94872 
61735 
87592 
24972 
85784 
03336 
30902 
90477 
04639 
28388 
40836 
07733 
28183 
52180 
49226 
96176 
01444 
58670 
97919 
10517 
12925 
98693 
53305 
78835 
77502 
84183 
39172 
15776 
37268 
48356 
88656 
46903 
11208 
42783 
30037 
80092 
36646 
80973 
57180 
33589 
51984 
40691 
70495 
79407 
95016 
31267 
13479 
31259 
13474 
7 3 6 3 2 
37809 
85286 
57652 
03083 
27880 
55337 
82158 

1,.A I tit 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

n r ^ n r: o o i 1 



U()Zb;j 
00201 
00200 
00204 
00205 
00261 
00315 
00333 
00316 
00279 
00262 
00263 
00264 
00276 
00275 
00274 
00322 
00321 
00320 
00319 
00330 
00329 
00328 
00327 
00375 
00374 
00373 
00331 
00332 
00317 
00318 
00278 
00277 
00265 
00266 
00267 
00268 
00218 
00219 
00220 
00221 
00222 
00223 
00224 
00225 
00206 
00207 
00208 
00209 
00210 
00211 
00212 
00213 
00166 
00167 
00168 
00169 
00170 
00171 
00173 
00175 
00149 
00150 
00151 
00152 

ZbDO 

2750 
2799 
2600 
2549 
2449 
2450, 
2400 
2400 
2399 
2399 
2350 
2299 
2250 
2199 
2150 
2100 
2150 
2199 
2249 
2250 
2200 
2149 
2100 
2150 
2199 
2250 
2300 
2349 
2349 
2300 
2349 
2299 
2250 
2199 
2149 
2099 
2050 
2099 
2150 
2199 
2250 
2299 
2349 
2400 
2500 
2450 
2399 
2350 
2299 
2250 
2199 
2149 
2150 
2199 
2250 
2299 
2349 
2399 
24 9.9 
2600 
2649 
2599 
2550 
2499 

I o :> 4 :, 
05452 
95046 
04633 
93499 
95220 
02155 
01275 
08324 
94007 
92839 
16203 
96866 
01941 
92500 
21754 
00417 
04066 
87290 
89905 
00845 
00244 
92358 
02648 
07143 
95480 
01364 
06147 
83552 
98093 
15558 
99815 
81329 
00535 
99977 
98698 
98437 
00484 
97090 
01853 
99885 
00138 
99226 
96742 
03513 
09762 
01831 
88296 
04239 
92277 
01490 
99990 
97366 
00572 
98459 
01437 
98632 
9 5 9 3 6 
89298 
84139 
12595 
83122 
84188 
08496 
99891 

z ;i y H , 
2399, 
2400, 
2399, 
2400, 
2500, 
2600, 
2650, 
2600, 
2550, 
2500, 
2499, 
2500, 
2550, 
2549, 
2550, 
2599, 
2599, 
2600, 
2600, 
2649, 
2649, 
2650, 
2649, 
2699, 
2700, 
2699, 
2650, 
2649, 
2599, 
2600, 
2550. 
2550. 
2500, 
2499. 
2500, 
2500, 
2449, 
2450, 
2449 
2450, 
2450 
2449, 
2449 
2450, 
2400, 
2400, 
2399 
2400, 
2399 
2400 
2400 
2400, 
2349, 
2350, 
2350 
2349 
2349, 
2349, 
2349, 
2350 
2299 
2299 
2300 
2299 

y z .-J :i u 
78395 
00807 
98234 
04012 
01859 
00416 
00644 
00690 
01679 
04072 
84953 
06631 
10254 
95235 
07628 
99974 
99424 
02822 
18202 
91492 
99639 
04388 
99032 
92274 
09206 
76816 
04552 
88919 
99668 
04709 
00395 
16117 
05124 
95097 
05738 
04686 
99112 
07514 
90609 
01958 
04633 
98412 
91257 
06307 
09898 
01762 
83735 
08076 
76436 
11844 
03626 
09929 
98089 
26929 
09364 
96399 
93567 
86997 
88066 
07879 
93913 
93414 
04019 
99982 

y lo 
915 
917 
914 
912 
905 
895, 
885 
896, 
901 
904, 
903 
902, 
899 
896 
893 
888 
892 
895 
896, 
891 
891 
888 
885 
883 
882 
880 
890 
887 
897 
897 
900 
900, 
900 
898, 
894 
890 
883 
889 
895 
899 
901 
903 
905 
906 
911 
909 
908 
907 
905 
902 
899 
893 
891 
898 
903 
906 
908 
910 
913 
915 
917 
917 
916 
915 

Z 0 z u u 
89224 
02702 
18555 
57756 
10687 
12614 
23683 
26103 
16919 
12381 
47491 
30796 
16479 
97219 
95308 
73973 
03896 
46530 
76034 
72325 
19709 
21821 
70158 
26753 
91309 
22529 
08631 
86821 
18938 
44545 
99395 
37435 
73427 
35284 
88218 
08679 
43519 
05034 
17218 
31376 
80593 
94903 
51639 
45904 
17397 
77409 
58533 
02559 
10187 
85912 
14289 
07482 
90189 
84558 
48201 
11404 
61190 
58107 
43015 
76352 
39901 
30809 
53829 
11819 

LAlHh 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 



U W 1 .J •{ 

0 0 1 5 5 
0 0 1 5 6 
0 0 1 5 7 
0 0 1 5 8 
0 0 1 5 9 
0 0 1 1 2 
0 0 1 1 3 
0 0 1 1 4 
0 0 1 1 5 
0 0 1 1 7 
0 0 1 1 9 
0 0 1 2 1 
0 0 0 9 5 
0 0 0 9 6 
0 0 0 9 7 
0 0 0 9 8 
0 0 0 9 9 
0 0 1 0 0 
0 0 1 0 1 
0 0 1 0 2 
0 0 1 0 3 
0 0 0 6 3 
0 0 0 6 5 
0 0 0 6 7 
0 0 0 4 1 
0 0 0 4 2 
0 0 0 4 3 
0 0 1 1 1 
0 0 1 0 6 
0 0 1 0 5 
0 0 1 0 4 
0 0 0 6 0 
0 0 0 5 9 
0 0 0 5 8 
0 0 0 5 7 
0 0 0 5 6 
0 0 0 5 2 
0 0 0 5 1 
0 0 0 5 0 
0 0 0 4 9 
0 0 0 4 8 
0 0 0 4 7 
0 0 0 0 6 
0 0 0 0 5 
0 0 0 0 4 
0 0 0 0 3 
0 0 0 6 1 
0 0 0 4 6 
0 0 0 4 5 
0 0 0 4 4 
0 0 0 1 2 
0 0 0 1 0 
0 0 0 0 8 
0 0 0 0 7 
0 0 2 0 2 
0 0 1 7 7 
0 0 1 7 9 
0 0 1 4 5 
0 0 1 4 6 
0 0 1 4 7 
0 0 1 4 8 
0 0 1 2 3 
0 0 1 2 5 
0 0 0 9 1 

2 3 4 9 , 
2 2 9 9 , 
2 2 5 0 . 
2 1 9 9 . 
2 1 5 0 . 
2 1 5 0 , 
2 2 0 0 . 
2 2 5 0 . 
2 2 9 9 . 
2 3 9 9 , 
2 4 9 9 . 
2 5 9 9 . 
2 6 5 0 , 
2 5 9 9 , 
2 5 4 9 , 
2 4 9 9 , 
2 4 5 0 . 
2 3 9 9 . 
2 3 5 0 . 
2 2 9 9 . 
2 2 5 0 , 
2 3 9 9 , 
2 5 0 0 , 
2 5 9 9 , 
2 6 0 0 . 
2 5 5 0 . 
2 5 0 0 . 
2 0 9 9 . 
2 1 0 0 . 
2 1 5 0 . 
2 2 0 0 , 
2 2 5 0 . 
2 2 0 0 , 
2 1 4 9 , 
2 0 9 9 . 
2 0 4 9 , 
2 0 5 0 , 
2 1 0 0 , 
2 1 4 9 , 
2 1 9 9 , 
2 2 5 0 , 
2 3 0 0 , 
2 3 0 0 . 
2 2 5 0 , 
2 2 0 0 . 
2 1 5 0 
2 3 0 0 , 
2 3 5 0 , 
2 3 9 9 
2 4 4 9 . 
2 6 0 0 
2 4 9 9 , 
2 3 9 9 
2 3 4 9 , 
2 6 9 9 
2 6 9 9 
2 7 9 9 
2 8 4 9 
2 8 0 0 
2 7 4 9 
2 6 9 9 
2 6 9 9 
2 7 9 9 
2 8 5 0 
o r« /> M 

9 8 7 3 1 
9 8 5 6 2 
0 0 7 7 6 
9 9 9 0 2 
0 1 0 6 1 
0 4 0 3 0 
0 1 7 5 9 
0 1 2 6 7 
9 4 6 5 2 
9 8 6 7 4 
9 6 1 7 2 
9 5 5 3 4 
1 8 0 2 0 
9 1 6 7 0 
8 8 1 2 1 
9 0 9 6 2 
0 2 9 2 2 
9 9 4 5 0 
1 0 6 1 3 
8 0 0 5 1 
0 1 1 0 2 
8 5 8 4 6 
0 9 2 7 3 
8 4 2 2 7 
0 0 0 0 0 
1 8 3 3 9 
0 7 3 1 7 
9 8 7 7 7 
0 1 9 7 8 
1 1 0 5 9 
0 0 1 6 0 
0 3 0 3 0 
0 3 2 5 8 
8 8 6 6 8 
8 5 5 9 0 
9 3 0 6 4 
1 1 3 9 7 
1 1 9 9 1 
8 4 1 1 7 
9 4 0 3 2 
0 4 5 8 2 
0 3 0 3 7 
0 4 9 7 4 
0 6 5 0 9 
0 0 4 8 1 
0 6 5 8 0 
0 3 1 4 9 
0 6 0 2 3 
9 8 0 3 1 
9 3 9 7 9 
0 0 6 4 3 
8 5 4 4 4 
8 9 3 7 0 
8 6 1 8 4 
9 8 2 8 8 
9 7 5 3 1 
9 8 5 9 8 
9 7 2 6 4 
0 1 2 9 7 
9 8 8 5 4 
9 5 6 9 3 
9 7 8 4 5 
9 8 3 2 0 
0 4 7 2 2 

f'\ 1 o --i n 

2 2 9 9 , 
2 2 9 9 , 
2 3 0 0 . 
2 3 0 0 , 
2 2 9 9 , 
2 2 4 9 , 
2 2 4 9 , 
2 2 5 0 , 
2 2 4 9 , 
2 2 4 9 , 
2 2 4 9 , 
2 2 4 9 , 
2 2 0 0 , 
2 1 9 9 . 
2 1 9 9 , 
2 1 9 9 . 
2 2 0 0 . 
2 2 0 0 . 
2 2 0 0 . 
2 1 9 9 . 
2 2 0 0 , 
2 1 4 9 . 
2 1 5 0 . 
2 1 4 9 . 
2 1 0 0 . 
2 0 9 9 . 
2 0 9 9 . 
2 2 5 0 , 
2 1 9 9 , 
2 1 9 9 , 
2 1 9 9 . 
2 1 5 0 , 
2 1 4 9 . 
2 1 5 0 , 
2 1 5 0 , 
2 1 5 0 , 
2 1 0 0 , 
2 1 0 0 , 
2 0 9 9 , 
2 0 9 9 , 
2 0 9 9 , 
2 0 9 9 , 
2 0 4 9 , 
2 0 4 9 , 
2 0 5 0 , 
2 0 5 0 , 
2 1 5 0 , 
2 0 9 9 , 
2 1 0 0 
2 1 0 0 , 
2 0 4 9 
2 0 5 0 , 
2 0 5 0 
2 0 5 0 , 
2 4 0 0 
2 3 5 0 
2 3 5 0 
2 2 9 9 
2 2 9 9 
2 3 0 0 , 
2 3 0 0 
2 2 5 0 
2 2 5 0 
2 2 0 0 
•̂  1 o n 

9 8 0 1 4 
9 7 8 8 3 
0 6 1 4 3 
0 2 7 9 4 
9 7 7 1 2 
9 2 7 2 0 
8 5 4 4 4 
0 5 2 2 4 
9 2 8 1 7 
9 9 1 2 2 
9 8 3 7 1 
9 8 6 6 6 
0 3 2 4 3 
9 8 5 8 9 
9 7 0 9 6 
9 7 9 7 1 
0 1 1 3 8 
0 0 2 6 9 
0 5 2 8 6 
8 3 6 7 7 
0 2 2 6 7 
9 8 4 8 3 
0 0 7 5 7 
9 9 5 5 0 
0 0 0 2 1 
9 8 4 4 1 
9 9 3 1 6 
0 1 0 0 9 
9 8 7 7 7 
8 7 8 0 5 
9 9 0 8 8 
0 1 7 5 8 
9 5 0 2 6 
0 3 5 1 1 
0 2 6 5 6 
0 0 7 3 2 
0 1 7 0 7 
0 3 2 1 8 
9 2 5 6 5 
8 6 9 9 0 
9 6 4 0 7 
9 9 0 9 2 
9 5 4 4 7 
8 6 0 4 0 
0 2 4 9 9 
0 8 0 7 2 
0 0 6 8 3 
9 8 8 8 8 
0 0 1 8 6 
0 1 0 7 3 
9 9 7 4 2 
0 3 8 6 1 
0 4 6 0 4 
1 5 7 9 5 
0 4 3 0 3 
0 4 2 6 0 
1 1 8 0 9 
7 3 2 9 6 
8 8 4 7 7 
0 2 4 7 8 
0 7 2 1 2 
0 2 7 6 1 
1 3 1 8 7 
0 4 8 1 4 

t;̂  n o t r> 

J 1 L 

9 0 9 
9 0 7 
9 0 4 
9 0 0 , 
8 9 2 
8 9 5 , 
9 0 1 
9 0 6 , 
9 0 8 , 
9 1 3 , 
9 1 6 , 
9 1 8 , 
9 2 0 , 
9 2 0 , 
9 1 9 , 
9 1 7 , 
9 1 5 , 
9 1 3 , 
9 1 1 , 
9 0 9 , 
9 0 7 , 
9 1 3 , 
9 1 7 , 
9 2 0 , 
9 2 1 , 
9 1 9 , 
9 1 6 , 
8 8 7 . 
8 9 1 , 
8 9 8 , 
9 0 3 , 
9 0 8 . 
9 0 5 , 
9 0 0 , 
8 9 5 , 
8 8 9 , 
8 9 1 , 
8 9 7 , 
9 0 2 , 
9 0 5 , 
9 0 8 , 
9 1 0 , 
9 0 1 
9 0 0 , 
9 0 0 , 
8 9 7 , 
9 1 0 
9 1 1 , 
9 1 3 
9 1 4 
9 1 9 
9 1 3 
9 0 6 
9 0 3 
9 1 5 
9 1 6 
9 1 8 
9 2 0 
9 1 9 
9 1 7 
9 1 7 
9 1 6 
9 1 9 
9 2 2 

9 5 9 7 1 
5 0 7 8 0 
2 8 4 8 7 
0 1 6 6 3 
9 6 2 6 0 
1 6 8 9 8 
8 5 1 7 0 
0 5 2 8 5 
9 1 9 6 3 
1 7 6 0 8 
8 4 0 4 5 
7 8 5 7 2 
8 4 0 7 6 
2 7 8 8 6 
0 6 0 5 8 
1 6 2 6 8 
4 9 2 0 5 
7 2 9 9 4 
9 5 8 6 8 
6 5 6 4 3 
1 8 0 1 3 
8 8 4 5 4 
3 9 6 7 8 
9 4 4 9 7 
2 2 5 4 9 
1 4 4 1 2 
6 5 7 9 7 
9 5 8 0 3 
5 9 1 5 0 
0 2 0 5 7 
5 8 8 4 1 
6 2 3 1 1 
6 5 2 7 6 
6 0 6 3 6 
2 3 3 4 7 
0 7 9 0 4 
4 3 4 7 6 
2 4 7 0 6 
3 0 0 8 1 
8 3 3 5 3 
3 1 2 3 4 
0 0 4 6 1 
1 5 6 5 8 
4 7 8 1 2 
2 6 6 1 3 
8 7 2 9 8 
4 2 3 8 7 
4 2 4 9 4 
1 3 4 7 0 
6 7 7 9 4 
0 7 3 9 7 
1 7 9 5 1 
0 4 6 6 4 
1 3 5 4 4 
5 9 5 2 7 
7 8 4 5 1 
3 2 8 6 2 
5 0 4 0 5 
0 1 7 5 6 
7 5 3 5 0 
1 4 6 3 1 
7 2 0 4 5 
9 6 1 0 2 
4 2 0 9 2 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
L.ATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 



U U U 'J .J 

00094 
00069 
00071 
00038 
00039 
00040 
00014 
00542 
00541 
00551 
00536 
00526 
00525 
00520 
00519 
00501 
00500 
00495 
00490 
00456 
00457 
00408 
00300 
00295 
00245 
00246 
00241 
00242 
00188 
00192 
00187 
00138 
00133 
00084 
00079 
00299 
00191 
00029 

2699 
2700 
2799 
2749 
2699 
2649 
2699 
3000 
3049 
2999 
3000 
3049 
3100 
3099 
3049 
3049 
3099 
3149 
3100 
3150 
3199 
3199 
3199 
3199 
3249 
3199 
3200 
3249 
3250 
3199 
3200 
3200 
3199 
3200 
3199 
3250 
3249 
3200 

. :-) I b o u , 

.95016, 

.07101, 

.98193, 

.91116, 

.88275, 

.92561 , 

.82011, 
014,320 

i. u u . 1 4 J 

200.055 
149.957 
150.050 
100.037 
100.029 
100.012 
049.974 
0.03,88 
84.884 

b 4 , a i y ; J 4 D / 1 , / LiA J MJ'. 

40,916.50003,7 LATHE 
74,917.24761,7 LATHE 
83,921.91681,7 LATHE 
86,920.75793,7 LATHE 
60,918.46343,7 LATHE 
30,921.94881,7 LATHE 
22,918.71765,7 LATHE 
9.3,7 

.84,3199. 

.95,3249.87,886 

.03,3150.01,892 

.95,3099.98,891 

.32,3100.12,887 

.85,3049.98,891 

.96,3050.04,894 

.89,3000.01 ,'898 

.98,3000.01,895 

.67,3000.03,890 

.24,2850.05,899 

.06,2849.96,902 

.90,2850.05,899 

.95,2800.03,902 

.99,2600. 19,908 

.97,2549.69,908 

.98,2499.96,902 

.97,2500.01,909 
,2450.05,909.44 
.99,2449.96,902 
.08,2350.27,902 
.98,2399.75,909 
.03,2349.77,909 
,2300.06,909.5, 
.99,2249 
.01,2200 
.98,2149 
03,2600 
97,2399 
08,2100 

.97 

.06 

.95 

.04 

.91 
,11 

909 
908 
908 
902 
902 
906 

.29 

. 15 

.32 

.95 

.27 

.1,7 

.95 

.28 

.18 

.36 

.25 

.31 

.25 

.92 

.4,7 

.43 

.87 

.24 
,7 
.53 
.76 
.48 
.40 
7 
.28 
.96 
.33 
.61 
.86 
.68 



SINKHOLE COORDINATES 



SINKHOLE COORDINATES 

1, 
2, 
3, 
4, 
5, 
6, 

283 
282 
282 
277 
280 
276 

7,274 
8,273 
9,270 
10,26 
11 
12 
13 
14 
15 
16 
17 
18 
19 

26 
26 
26 
26 
27 
27 
27 
27 
27 

20,27 
21, 
22, 
23, 

28 
28 
30 

3. 
8. 
8. 
8. 
2. 
0. 
6. 
5. 
7. 
97 
89 
92 
91 
99 
07 
17 
26 
41 
64 
90 
11 
20 
82 

660000, 
139822, 
037536, 
955552, 
428667, 
268740, 
823514, 
242170, 
214268, 
.061139 
.484469 
.897897 
.034583 
.561386 
.836587 
.860662 
.313418 
.076851 
.308211 
.839920 
.562858 
.013859 
.922331 

2414.7 40000,918.280000,9 HUB\TACK 
206 7.9 46 7 22,9 23.40066 8,9 HUB\TACK 
2274.752876,919.065696,161 GRND SHOT 
2225.115386,916.044600,161 GRND SHOT 
2247.011496,915.885515,161 GRND SHOT 
2219.336157,915.575098,161 GRND SHOT 
2214.608015,915.989115,161 GRND SHOT 
2213.856539,915.784437,161 GRND SHOT 
2230.389109,916.707944,161 GRND SHOT 
,2245.160338,917.305013,161 GRND SHOT 
,2257.062709,917.637504,161 GRND SHOT 
,2273.245792,916.647928,161 GRND SHOT 
,2290.390526,916.368714,161 GRND SHOT 
,2305.740501,915.794964,161 GRND SHOT 
,2317.375635,916.212919,161 GRND SHOT 
,2330.831382,915.800855,161 GRND SHOT 
,2332.382473,915.042558,161 GRND SHOT 
,2340.816409,914.156683,161 GRND SHOT 
,2328.680456,912.483586,161 GRND SHOT 
,2314.469636,912.714445,161 GRND SHOT 
,2300.824192,914.807941,161 GRND SHOT 
,2296.839904,916.983623,161 GRND SHOT 
,2385.433903,919.645161,9 HUB\TACK 



WASTE LIMIT BACKHOE PIT COORDINATES 



BACKHOE PITS TO DETERMINE WASTE LIMITS IN THE SOUTHWEST CORNER 
JULY, 1994 

1,2828.085000,206 7.910000,9 23.29 7000,9 HUB\TACK 
2,2740.490004,2984.089846,904.831451,17 REBAR 
3,2744.336784,2973.361020,905.095351,9 HUB\TACK 
4,2739.817430,2068.568174,919.479359,60 TEST PIT 
5,2675.378876,2057.820065,916.443787,60 TEST PIT 
6,2698.425206,2144.445572,917.473414,60 TEST PIT 
7,2744.3 35131,2973.331020,905.109196,9 HUB\TACK 
8,27 40.466720,2984.052096,904,814328,17 REBAR 
9,3082.8406 71,238 5.366820,919.578968,9 HUB\TACK 



GAS VENT LAYER 

A. LABORATORY SOIL TEST DATA 

B. IN-PLACE DENSITY DATA 

C. TOPOGRAPHIC SURVEY DATA 



LABORATORY SOIL TEST DATA 



MOISTURE CONTENTS 

PROJECT NAME OBG Tech - S u l l i v a n L a n d f i l l 

PROJECT NO. 4A25.030 

DATE OF TEST J u l v 1 8 . }'.• 

TESTED BY T Mr.Hr̂ ..,c-

Boring 
Na 

Sample 
Na 

. 1 

2 

3 

Sample 
Depth 

4" 

4" 

4" 

Sample 
Type 

Grab 

Grab 

Grab 

Sample Description 

Sandy Gravel 

Sandy Gravel 

Sandy Gravel 

Wet Weight 
+ Tare 

2104.0 

2196.0 

2162.0 

' 

Dry Weight 
+ Tare 

1987.7 

2065.7 

2013.3 

Tare 
Na 

12 

GI 

A2 

-

Tare 
W L 

87 .6 

9 1 . 0 

89 .5 

~ 

% 
Moio. 

6.1 

6.6 

7,7 

HP/ 
T3 

• 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; . .0. Box 297: SL James. MO 65559 
(314) 26S5Eg5 

GRAIN SIZZ ANALYSIS-MECHANICAL Data Sheet 6 

w 
Project OBG Tech - Su l l i van L a n d f i l l Job No. 447S n?n 

Location of Project Boring No. Sample No. 

Description of Soil Sandy Gravel 

Tested By Lance StacTc 

Depth of Sample 4 " 

Date of testing Ju lv 18. 1994 

Soil Samvle S'lze (ASTM Oil40-54) 

Nominal diameter of Approximate minimum 
largest panicJa W t of sample, g 

No. 10 sieve 2C0 
No. 4. sieve 500 

3/4. in. 1500 

W t of dry sample ~ container 

W t of container 

W t of dry sample. W, 

2930.5 

210.8 

2719.6 

Sieve ana lys i s a n d grain shape 

Sisv9 no. 

3 

1 1/2 

3/4 

3/8 

4 

8 • 

16 

30 

50 

100 

200 

PAN 

Olam. (mm) 

0 

312.33 

663.40 

511.96 

415.66 

297.89 

178.11 

149.00 

141.73 

33.21 

8.80 

6.46 

w t rmainad 

0 

312.33 

975.73 

1487.69 

1903.35 

2201.24 

2379.35 

2528.35 

2670.08 

2703.29 

2712.09 

2718.55. 

% retains^ 

0 

11.49 

35.89 

54.72 

70.01 

80.97 

87.52 

93.00 

9 8 . 2 2 -

. 99 .44 

99.76 

100.00 . 

*^ passing 

100 

8R.51 

64.11 

45.28 

29.99 

19.03 

12.48 

7.00 

- 1:78 

• •. 5 6 

.24 

- 6 -

^o passing = 100 — ] ^ % retained. 



MIDWEST TEi5JlNG 
& ENVIRONMENTAL i RVICES 

111 Eas: Hardy; P.O '^^x297; SL James. MO 65559 
p u J5-5695 

• 

^ " O J C C T 

MINIMUM AHO 

R E L A T I V E DENSITY 

M« a iMuM O C N I I T V O C T C K H I H A T l O H f 

S u l l i v a n L a n d f i l l 4425.030 '•••• ' ' • ' 

1 
• 0 « i > C HO 

SAM*1 

OATC J i i l v I Q . • 1 Q q 4 

. . H O ' 1 " - - . 

C I . A « » i r i C A T l O N • • • • . 

MOLO XO. A MOLD O l A M C T C a . I N = 6 " 

v O L u M f o r x o u o . v ^ . c u r r I . 0 9 7 6 5 f t 

•eic>r or MOLO. « . . LS - 7486 g 

• " . ' • • • • . • 7 
CHo-A»ea 0 ' M O L O . A^ . S O ' T t 0 . 1 9 6 3 5 f t -

t = P l a t e Thxckness = 0.497" 

Ampl i tude 

h 
« 

H O U O lOM T A I t C I A H O » 0 I L . 0 « T g 

H O L D I O " T * « t ) g 

S O I L , o * " • 

MIH 0 " T O t N l l T T . L « / C U r r = » , / V £ 

• pcf 

« 

• • 

% 

u 

MIH 0 * T O C M t l T T . A V C X ' ^ a C 

0.004 
5% 

12063.5 

7486 

4577.5 

103.35 • 

U.008 
12% 

12097 

7486 

4611 

104.10 

/ 0.012 
/ 20% 

^ 12096 

7486 

4610 

104.08 

0.016 
100% 

12106 

7486 

4620 

104.30 . 

104.0 i.s/cup'T 

MAXIMUM O C N S l T T 

M I T H O O USCO 

1 T N l A l . WO: -

X 

z o 
X 

> 3 
u 

• 

L C ' T O l A L M C A O I H a 

• I O H T D I A t . M K A O I N C 

A V C O A C C D I A L » A j ^ « * , 1 / 1 

• M I T I A C O l A t . W C A O I M C 

H c i c H T C M A M C c « l i , - l l a v g 

V O L U M E C M A M C t t ( A h / I l l " A ^ 

v O L U H f O ' l O l l . « . v ^ - 4 v 

M O L D i o n T A I » e ) A H O I O i L . 0 « r 

MOV.0 ( o o T A K C I 
1 " ' o 

» O l L . O K T • o 

U A « 0 » T e C N l l T r . | . « / C U » T « » j / V ^ 

K 

K 

^ M 

\ 

titt 

t v 

V 

• 

• • 

• . 

y * 

H A . 0 « ' r O f M l . T V . A J < « A C I 

T f C - ' 

• 

.076 • 

.086 

0.081 

.578 

0.009458 

0.08819 

12063.5 

748fi 

4577.5 

114.43 

a • • •• 

0.121 

0.108 

0.1145' 
I *••' 

.6115 

0.01001 • 

0 .08764 . . 

12097 

7iSf i 

4611 

115.99 • 

« 

0.217 

0.169 

0.1928 

0.6898 

0.01129 

0.08636.. 

12096 

7ARfi 

4610 

117.68 . 

• « 

.2835 

.3065 

0.295 i 

0.792 -. 

0.1206 

0.08469 

12106 

74Rfi 

4620 

120.27 

117.1 «.a/cu »T 

( 

!-,»., J . Medows co„ » U T f O , , J . Medows CHic«io«» T. Gates 
1 



MIDWEST TESTING 
& ENVIRONMENTAL S^RVICES 

• o " ' « e HO. 

n 1 Ezs: Harty; P.Q ; 2S7; SL James, MO 65559 
(3141 255-5595 

WD-ATIVE DENSITY 

^ i S t r ^ ' DATt J u l v 19. 1994 

.o.>geT S u l l i v a n L a n d H l l 4425.030 

» » M » v r HO.. 

R E L A T I V C D E N S I T Y , O f l , P E R C E N T 

3 0 •*<: SO a o T O 

MOT£. TO O C T C B U I N C aCL>Tlve 
DENSITY. PLOT UAX OtNSITT 
ANO U I N OCNSITY ON TMCIR 

RESPECTIVE SCALES * N O OBAW . 
A STRAIGHT LINE BETWEEN TME 
TWO VALUES. r o R ANT INTER­
MEDIATE D E N S I T Y . TME CORRE-
S P O N O I N C R E L A T I V E D E N S I T Y IS 

READ DIRECTLY FROM CHART AS 
SHOWN. 

-I 

3 
3 
3 
>< 
< 
3 

Graphical de te rmina t ion of re la t ive density 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; ' J. Box 297; SL Jamas, MO 65559 
C314) 2ES5ra5 

GPAIN SJZS ANALYSIS-MECHANICAL, Data Sheet 6 

Project OBG Tech - S u l l i v a n L a n d f i l l Job No. 4A7-^ n-^n 

Location of Project Boring No. Sample No. L 

Description of Soil Sandv G r a v e l 

Lance StacTc Tested By 

DepttT a t Sample 4 " 

Data of testing J n l v 18. 1994 

SoU Sample Size (ASTM 01140-54) 

Nominal diameter of Approximate minimum 
largest panicle Wt of sample, g 

No. 10 sieve 200 
No. 4. sieve 500 

3/4. in. 1500 

Wt of dry sample -^container 2888.0 

Wt of container 221.8 
Wt of dry sample, VV, 2666.2 

Sieve analtjsis and grain sha-pe 

Siav9 no. 

3 

i 1/2 

3/4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

•iam. (mm) 

0 

251.18 

242.48 

415.16 

534.36 

431.88 

302.48 

245.99 

189.39 

38.28 

8.54 

•5.02 

w t raiainad 

0 

251.18 

493.66 

908.82 

1443.18 

1875.06 

2177.54 

2423.43 

2612.82 

2651,10 

2659.64 

2664.66 

r . retainad 

0 

9.43 

18.53 

34.11 

54.16 

70.37 

81.72. 

90.95 

98 . OS-

. 99.49 

99.81 

100.00 . 

% passing 

100 

Qn.^7 

81.47 

65.89 

45.84 

29.63 

18.28 

• • 9 . 0 5 

• 1 :-95 

' .51 

• .19" 

- 0 -

ô passing = 100 — ^ % retained. 



MIDWEST TESTING 
& ENVIRONMENTAL i ..RVICES 

i n East Hardy; P.O < 297; SL James. MO 65559 
(314) ^o5-5695 

t--' R E L A T I V E DENSITY 

MINIMUM AMO HA I I H U H O C N I I T V O C T C P H I N A T I O H I 

^• . .^• ' • • • • - DATE J u l y ' 1 9 , 1994 

S u l l i v a n L a n d f i l l 4425.030 " .:''. •.••.-V . • 
^ ^ O J C C T 1 

• 0 « I H C 
2 

HO « A M » 
2 • - - -

. f HO 

C L A l j i r i C A T i O N 

M O L D H O . A MOLD O l A M t T t H . i H I 6 " 

V O L U M C o r M O L O . v ^ . c u » T t 0 . 0 9 7 6 5 f t ^ ^ 

• eiC»>T o r MOLO. » ^ . L « - 7 4 8 6 E 

t N O * " t * o» MOLO. A ^ . j o «-T 1 Q 1 9 5 3 5 • • f t - 2 : 1 

t = P l a t e T h i c k n e s s = 0 . 4 9 7 " MINIMUM OEMSITY 

Ampl i tude 

5 ; 
1 • 

MOLO (OM T A a r i AHO SOIL. OMV g 

MOLO i on T A M t l „ 

t O i L . ORY 

MIN 0 « T O C N I I T T . L B / C U r T I W j / V .p 

» 

' . 

' . 

U 

M I N 0 " Y O f H « I T T . A V t H A O f 

0.0O4 
5% 1 

12021 

7486 

4535 

102.39 • 

0.008 
12% 

12055 • 

7486 

4569 

103.15 

0,012 
20% 

i7 i ns 

7486 

4619 

104.28 

0.016 1 
100% 

12089 

7486 

4603 

103.92 1 

103.44 ' • - • ' = " - ' 

M*XIUl>M OCMSlTY 

MtTHOO USKO 1 

T M i A L W O : 

z 

».* 
z 

X 

u 

L t ' T OlAL WtADIHO 

• I O M T D I A L M K A O I N C 

AVCKACt DIAL » Chĵ  • • l , » / l 

IMITIAL O lAL MCAOIMC 

M U C H T C M A M G C l h g y g + . t 

vOLUMC C M A N C C : ( A h / l t l «A^ 

v O L U H t o r » 0 I L « v ^ - & v 

M O L O i o « T A « e i A H O l O i L . OUT g 

M O L O ( 0 « T A H e i 

l O l L . O R Y 

MAX O - r O t N l l T T . L « / C u » T I » j / V ^ ^ ^ 

* L 

K 

" . M 

* • ' 
A^ 

Av 

V 

• 

• -

- . 

y * 

H A , 0 « r O C N J . T Y . A ^ ^ . A C f 

T » c - > . . 

f 

0.017 

0.0115 

0.01425 

0.51125 

0.008365 

0.08928 

12021 

748 

453 

6 

5 

111.98 

a •. ' • 

0.151 

0.196 

0.1735 

0.693 

0.01134 

0,8631 -

12055 

7486 

4569 

1 • 
116.71 . 

• ' 

.137 

.141 

.'139 

0.636 . 

0.010406 

0.8724 . 

12105 

7486 

4619 

116.72 . 

-« 

0.1915 

0.267 

n.7?67 

0.7237 • 

0.01184 

0.08581 

12089 

7486 

4603 

118.26 

117 9 «.»/Cu r r 

t T r i a l 1 data not used i n average due to p r e c i s i o n . 

CA- J - Medows CO, • U T I O ,., J . Medows CMicKio»» 



MIDWEST TESTING ,,, c u 
& ENVIRONMENTAL Su^VICES ^^^^'"^'^'-^ oS . ^ S ^ ^ ' ^ ^ - ^ ^ ' ' ' ' ' 

• 0 « I H C M O , 

R E L A T I V E DENSITY 

^J^ ITA" OATt J u l v 19. 1994 

'woccT Sullivan Landi^ill 4425-070 

• » A M » L t HO. 

RELATIVE 0EN3ITY, O f l , PERCENT 

30 AO SO 90 70 

NOTE TO OCTEBu iN t BCLATIVE 
DENSITY, PLOT UAX 0EN3ITY 
ANO U I N DENSITY ON THEIR 
RESPECTIVE SCALES *N0 DRAW . 
A STRAICHT LINE BETWEEN THE 
TWO VALUES. FOR ANT INTEB-
UEDIATE OENSITY.. THE CORRE­
SPONDING RELATIVE OENSrTT IS 
READ OIPECTLT FROM CHART AS 
SHOWN. 

GraphicaJl dfetermination of relat ive density 



.MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Handy; , ._;. Box 297; SL Jamas. MO 65559 
C314) 265-5595 

CHAIN SIZE ANALYSIS-MECHANICAL Data Sheet 6 

Project OBG Tech - S u l l i v a n L a n d f i l l Job No. 4A9'^ q-^p 

Location of Project 

Description of Soil Sandy G r a v e l 

Tested By Lance S t a c k 

Boring No. Sample No. 

Depth of Sample 4 " 

Date of testing J u l v 18. IQQL 

Soil Sample Size (ASTM 01140-54) 

Nominal diameter of Approximate minimum 
largest particle w t of sample, g 

No. 10 sieve 2C0 
No. 4 sieve 500 

3/4 In. 1500 

Wt of dry sample -r container 2708 
Wt of container 208.3 
Wt of dry sample. W, 2499.7 

Sieve analysis and grain shape 

Sieve no. 

3 

1 1/2 

3/4 

3/8 

^ 

8 

16 

30 

50 

100 

200 

PAN 

Oiam. (mm) 

0 

52.50 

689.12 

557.28 

445.83 

299.10 

.188,79 

149.83 

79.94 

21.21 

7.70 

•8.18 

WL rotainea 

0 

52.50 

741.62. 

1298.90 

• 1744.73 

. 2043.83 

2232.62 

2382.45 

2462.39 

2483.60 

2491.30 " 

2499.48 

ra retained 

0 

2 .1 

29.67 

51.97 

69.80 

81.77 

89.32 • 

95.32 

98.52 '• 

. 99.36 

99.67 

100.00 

r« passnq 

100 

97.90 

70.33 

A8.03 

30.20 

18.23 

10.68 

4.68 

l \ l 8 

.64 

.33 

- 0 -

Ya passing = 100 — ^ % retained. 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. 297; St James. MO 65559 
(314) ^o5-5695 

Ar-' 

HIHIHU 

"wojccT S u l l i v a n L a n d f i l l 

• 0 " ' N C 3 

U AHO 

HEL*TIVC DENSITY 

H A K I H U H O C H f l T T OCTCKa 

4425.030 
-

| A M » 

' 1 ' ' • • • - • * ^ 

o*T« J u l y ' l 9 . 1994 

Le HO 3 ' ' - ' 
-

C L A t t i r i C A T I O H 

MOLD NO. A "OLO OiAMCTt " . >m r ^ „ 

vOLUMf o r MOLD. v ^ . C u r T . 0 . 0 9 7 6 5 f t " ^ 

t = P l a t e Thickness == 0.497" 

- e i G - T o r M O L O . • , . L » r . 3 ^ 8 6 )? . 

CMO-AMCA 

MINIMUM OCHSlTY 

Ampl i tude 

« 

MOLO lOP T A A f l A H O I O I L . O B Y 

MOLO lOP TAA f 1 

» 0 ' L . tim r 

W I N O " T O t N i i T T . L » / C U FT s fc^/y 

g 

8 

g 

pc f 

• 

• -

- . 

rt 

y i N o u r O C M I I T T . A V E M A O C 

0.004 
5% 

11841 

7486 

4355 

98.32 

97.9 

MAXIMUM OCNSlTY 

oPHOLo. * . . i o r T . 0.19635 :Ft2 

u.008 
IZX 

11846 • 

7486 . 

^360 

98.43 

0.012 
20^ 

11816 

7486 

4330 

97.76 

LB/CU PT 

talTMOO u<KO 

YMiAL MO: 

Z 

z « 
X 

> 3 
u 

1 = 
• 

LCPT D I A L « ( A O I H O 

• IOHT DIAL •CAOINC 

AVCMACe DIAL »lh|^ • * « » • ' * 

IN IT IAL 0 ) A L NCAOIMC 

MCiGHT C M A H c t « . h a v e + t 

VOLUMI C H A H C C I CAh/lJI . A ^ 

VOLUUC OP SOIL « V ^ - &v 

MOLO tOP TA^CI AHO »OlL. 0«T 

MOLD (on TAKCI 

f O l L . o p y 

M A I D B T O C N I I T T . L « / C U P T * • / v 

O 
O 

g 

g 

pcf 

* L 

* . 

" . M 

* • 

All 

Av 

V 

• 

• -

" . 

f i 

M A , D P T O C N U T Y . A ^ ^ M A C t 

T t C > . - i 

% 

'^'**' J . Medows 

1 

-0 .016 . 

0.62 

0.023 

' 

0.5200 

0.008509 

0.08914 

11841 

7486 

4355 

107.71 

I K 

co-^uTio er 'Ji Medo\ 

a • • • 

0.199 

0.104 

0.1515 

• • • " " 

0.6485 

0.01061 

0.08704 -

11846 

7486 

4360 

110.44 . 

« ' 

0.310 

0.301 

0.3055 

0.8025 

0.01313 ' 

0.8452 ^ 

11816 

7486 

4330 

112.95 

D.8 «.»/Cu ry 

NTS C M t C «*to • " 

0.016 

11788 

7486 

4302 

97.13 

-4 

.375 

.219 

0.297 

0.7940 

0.01299 

0.084'66 

11788 

7486 

4302 

112.03 



M I D W E S T TESTING 
'& ENVIRONMENTAL S ^ r ^ V i r F ^ " ' ^ i " " ^ ^ - ^-S; , ^V- St. James. MO 55559 

W C L A T I V E DENSITY 

»««o.iteT S u l l i v a n Landf i l l 4425-"n?n 

• 0 % I H C H O 

G14) 265-5535 

^•L_iiT:^' «>«TE Ju lv 19. 199^ 

» A M » L l MO 3 

RELATIVC OCNSITY, D o , PERCENT 

30 AO SO eo 70 

. t I... —_,—.4._^_.L 
, f ) ' • • ; • * • -

Graphical de terminat ion of re la t ive density 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

Environmentsl 
Site Assessment 
Laboratory Testing 

Wastewater 
Soil 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
Soils 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Site 5pmplinK 
Industrial 
Leakage Testing 
Percolation Tests 
Permeability Tests 
Soils 
Water 

Sample 

1 

1 

2 

2 

3 

3 

111 East 

PERMEABILITY RESULTS 

Moisture Content Dry Density 
f%̂  (lb/ft3) 

6.4 105 

6.1 110.3 

7.0 106.3 

6.6 116.5 

7.9 105.2 

7.7 116.3 

Hardy Street, P.O. Box 297 St. James, Missoun 

A STACK & ASSOCIATES COMPANY 

Permeability 
"K" (cm/sec) 

358 X 10-4 

377 X 10-4 

340 X 10-4 

321 X 10-4 

401 X 10-4 

357 xlO-4 

65559 314-265-5695 



MOISTURE CONTENTS 

PROJECT NAME Sullivan Landflll Closure 

PROJECT NO. 442S.030 

_DATE OF TEST August 9. 94 

TESTED BY Jeff Medows 

Boring 
No. 

Sample 
No. 

4 

5 

Sample 
Depth 

Sample 
Type 

Grab 

Grab 

Sample Description 

Gravel 

Gravel 

Wet Weight 
+ Tare 

804.37 

618.67 

Dry Weight 
+ Tare 

772 .44 

S89.16 

Tare 
No. 

B2 

A2 

Tare 
Wt. 

92 .26 

89.24 

% 
MoiiL 

4.7 

5.9 

% 
MoiiL 

4.7 

5.9 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL 

Project: Sullivan Landfill Closure 

Location of Project: Sullivan 

Description of Soil: Sandy Gravel 

Tested By: Lance Staci< 

Soil Sample Size (ASTM D1140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Job No. 44?;̂  030 

Boring No. 

Deptfi of Sample 

Sample No. r. 
Date of Testing August 12. 1994 

Wt. of dry sample -i- container 

Wt. of container 

Wt. of dry sample, Ws 

2887.5 

210.76 

2676.74 

Sieve analysis and grain shape 

Sieve no. 

3 

1 1/2 

3 /4 

3/8 

4 

8 

16 

30 

SO 

100 

200 

PAN 

Wt. Retained 

0 

0 

553.91 

623.96 

614.25 

402.35 

192.93 

128.18 

111.25 

34.05 

5.84 

5.92 

Accumu la t i ve 
Wt. retained 

0 

0 

553.91 

1177.87 

1792.12 

2194.47 

2387.40 

2515.58 

2626.83 

2660.88 

2666.72 

2672.64 

Accumula t i ve 
% retained 

0 

0 

20.73 

44.07 

67.05 

82.11 

89.33 

94.12 

98.29 

99.56 

99.78 

100 

1 

% passing 

100 

100 

79.27 

55.93 

32.95 

17.89 

10.67 

5.88 

1.71 

.44 

I 
.22 

1 
0 

1 

% oassina = 100 ~ L % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL 

Project: Sullivan Landfill Closure 

Location of Project: Sullivan 

Description of Soil: Sandy Gravel 

Tested By: Lance Stack 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Job No. 44P5 030 

Boring No. 

Depth of Sample 

Sample No. 

Date of Testing August 12.1994 

Wt. of dry sample + container 

Wt. of container 

Wt. of dry sample, Ws 

2167.5 

207.81 

1959.69 

Sieve analysis and grain shape 

Sieve no. 

3 

1 1/2 

3 /4 

3 /8 

4 

8 

16 

30 

50 

100 

200 

PAN 

Wt. Retained 

0 

112.07 

231.53 

435.62 

432.45 

309.96 

175.82 

126.63 

97.68 

26.48 

4.38 

5.98 

Accumula t i ve 
Wt. retained 

0 

112.07 

343.6 

779.22 

1211.67 

1521.63 

1697.45 

1824.08 

1921.76 

1948.24 

1952.62 

1958.60 

Accumu la t i ve 
% retained 

0 

5.72 

17.54 

39.78 

61.86 

77.69 

86.67 

93.13 

98.12 

99.47 

1 
99.69 

100 

1 

% passing 

100 

94.28 

82.46 

60.22 

38.14 

22.31 

13.33 

6.87 

1.88 

.53 

1 
.31 

1 
- I 

0 

1 
% oassino = 100 ~ 5L % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

A STACK & ASSOCIATES COMPANY 

Environmental 
Site Assessment 
Laboratory Testing 

Wastewater 
Soil 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
Soils 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Site Sampling 
Industrial 
Leakage Testing 
Percolation Tests 
Permeability Tests 
Soils 
Water 

PERMEABILITY RESULTS 

Sample 

4 

5 

Moisture Content 

r%̂  

4.7 

5.9 

Dry Density 
(\h/m 

105 

105 

Permeability 
"K" (cm/sec) 

270 X 10-4 

264 X 10-4 

111 East Hardy Street, P.O. Box 297 St. James, Missouri 65559 314-265-5695 



IN-PLACE DENSITY DATA 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Suiiivan, MO Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

1 OPT. MSTR. 

1 % COMP. 

F M S T R E . CORR. 

PROCTOR N O . 

% REQUIRED 

DENSITY (DS) 

2618 

6.4 

1 

1 

12" 

4" 

4091 . 

111.1 

76 

6.2 

105.0 

5.9 

MOISTURE fMS) 

562 

1 1 . 8 

2 

1 

12" 

4" 

4315 

108.6 

76 

6.2 

102.4 

6.0 

3 

1 

12" 

4" 

4053 

111.6 

80 

6.6 

104.9 

6.3 

DATE O F T E S T Ju lv 1 8 19 94 

W E A T H E R 85 

T E S T E D BY: J . ^ 

PartIv Sunnv 

ledows 

C H E C K E D B Y : T. C a t e s 

4 

2 

12" 

4" 

4057 

111.5 

89 

7.6 

103.8 

7.3 

5 

2 

12" 

4-

3945 

112.8 

80 

6.6 

106.2 

6.2 

6 

2 

12" 

4" 

3870 

113.7 

86 

7.3 

106.4 

6.8 

7 

3 

12" 

4" 

3914 

113.2 

91 

7.8 

105.3 

7.4 

8 

3 

12" 

4-

3905 

113.3 

93 

8.0 

105.2 

7.6 

9 

3 

12" 

4" 

3750 

115.2 

97 

8.5 

106.7 

8.0 

10 

REMARKS There is no Proctor for this material. 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. Soil Description 
Optimum Water 

Content % 
Maximum Dry 
Densitv lb/ft3 



I 
I 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 

BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan, MO Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: QBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

L I M I T S 

TEST NUM15ER 

.STATION 

OPPSET 

ELEVATION 

MODE& DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DF.NS. 

% MOISTURE 

STD. DF.NS. 

OPT. MSTR. 

1 % COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2607 

6.4 

1 

10 

12" 

N o r m / 4 " 

4427 

109.4 

73 

5.9 
103.5 

5.7 

MOISTURE (MS) 

556 

11.8 

2 

11 

12" 

N o r m / 4 " 

3826 

114.0 
92 

8.0 
106.0 

7.6 

3 

12 

12" 

Norm/4' 

4284 

108.7 

85 

7.3 
101.4 

7.2 

4 

13 

12" 

Norm/4' 

4182 

109.8 
84 

7.2 
102.7 

7.0 

DATE OF TEST J u l v . 27 19 94 

WEATHER 70 ' P a r r l v n n i i d v 

TESTED 

CHECKEI 

1 5 

14 

12" 

N o r m / 4 " 

4288 

108.7 

86 

7.4 
101.3 

7.3 

6 

15 

12" 

Norm/4' 

3630 

116.4 

123 

11.5 
104.9 

11.0 

BY: J- Medows , 

D BY: / • cJ lT^S 

7 

16 

12" 

Norm/4" 

3779 

114.5 
118 

10.9 
103.5 

10.6 

8 9 10 

REMARKS 

DENSITY MOISTURE 

TROXI.ER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Soil Description 
Optimum Water 

Content % 
Maximum Dry 
Densitv lb/ft3 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. dox 297; SL James. MO 65559 
(314) 265^95 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
eY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan, MO Landfill Closure 

PROJECT NO.: 4425.010 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% C O M P . 

MSTRE. CORR. 

PROCTOR N O . 

% REQUIRED 

DENSITY (DS) 

1 

4 

12" 

N o r m / 4 " 

3845 

113.7 

86 

7.4 

106.3 

7.0 

MOISTURE (MS) 

2 

5 

12" 

Norm/4" 

3927 

112.7 

80 

6.7 

106.0 

6.3 

3 

6 

12" 

'Jorm/4" 

4242 

109.0 

89 

7.7 

101.3 

7.6 

4 

7 

12" 

Norm/4" 

4054 

111.2 

94 

8.3 

102.9 

8.1 

DATE O F T E S T Ju lv 21 19 94 

W E A T H E R 85 

T E S T E D BY: J . Medowa 

C H E C K E I 

5 

8 

12" 

Norm/4" 

4200 

109.5 

87 

7.5 

102.0 

7.4 

6 

9 

12" 

Norm/4" 

3959 

112.2 

102 

9.2 

103.1 

8.9 

P a r t l y S u n n v 

• 

D BY: T. C a t e s 

7 8 9 10 

REMARKS There is no Proctor for this material. 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERL\L NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. Soil Descnotion 
Optimum Water 

Content % 
Maximum Dry 
Densitv Ib/ft3 

. 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2603 

6.4 

1 

17 

12" 

4" 

4760 

103.7 

78 

6.3 

97.4 

6.5 

MOISTURE (MS) 

567 

11.8 

2 

18 

12" 

4" 

4078 

110.9 

98 

8.5 

102.4 

8.3 

3 

19 

12" 

4" 

4469 

106.7 

83 

6.9 

99.8 

6.9 

DATE OF TEST Auaust 3. 19 94 

WEATHER 90 " Sunny 

TESTED BY: Jeff Medows 

CHECKEI 

4 

20 

12" 

4" 

3490 

118.1 

140 

13.1 

105.0 

12.5 

5 

21 

12" 

4" 

3474 

118.5 

106 

9.4 

109.1 

8.6 

6 

22 

12" 

4" 

4200 

109.5 

95 

8.2 

• 101.3 

8.1 

D BY: Terris Cates 

7 

23 

12" 

4" 

4215 

109.4 

85 

7.1 

102.3 

6.9 

8 

24 

12" 

4" 

4083 

111.0 

74 

5.9 

105.1 

5.6 

9 

25 

12" 

4" 

4130 

110.4 

75 

6.0 

104.4 

5.8 

10 

26 

12" 

4" 

4011 

111.8 

80 

6.6 

105.2 

6.2 

REMARKS In Place Gravel/Ga.s Vent Layer. 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Soil Description 
Optimum Water 

Content % 
Maximum Dry 
Density Ib/ft3 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS | 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2603 

6.4 

1 

27 

12" 

4" 

4259 

108.9 

84 

7.0 

101.9 

6.9 

MOISTURE (MS) 

567 

11.8 

2 

28 

12" 

4" 

4103 

110.8 

67 

5.1 

105.6 

4.9 

3 4 

DATE OF TEST Auaus t 3. 19 94 

WEATHER 90 ' Sunnv 

TESTED BY: Jeff Medows 

CHECKEI 

5 6 

D BY : Terr is Cates 

7 8 9 10 

REMARKS 
DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14-DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Soil Description 
Optimum Water 

Content % 
Maximum Dry 
Densitv Ib/ft3 



TOPOGRAPHIC SURVEY DATA 



GAS VENT LAYER ELEVATIONS 
GASVENT.TXT 

00302 
00304 
00248 
00250 
00284 
00286 
00288 
00234 
00232 
00230 
00172 
00174 
00015 
00013 
00011 
00066 
00068 
00070 
00124 
00122 
00120 
00176 
00178 
00180 
00194 
00196 
00140 
00142 
00144 
00086 
00088 
00033 
00311 
00313 
00259 
00257 
00261 
00315 
00263 
00321 
00319 
00375 
00373 
00317 
00265 
00267 
00207 
00209 
00211 
00213 
00153 
00155 
00157 
00159 
00099 
00101 
00103 
00105 
00052 
00050 
n n 0.1 ,Q 

3100, 
3000, 
3099, 
2999, 
2650, 
2750, 
2849, 
2849, 
2750, 
2649, 
2450 
2549, 
2749, 
2649, 
2550, 
2550, 
2649, 
2749, 
2749, 
2649, 
2549, 
2650, 
2749, 
2850. 
3100, 
2999, 
3099, 
2999. 
2900, 
3099, 
3000, 
2999. 
2650, 
2549, 
2549, 
2649. 
2449, 
2450, 
2350, 
2150, 
2249, 
2150, 
2250, 
2349, 
2250, 
2149, 
2450, 
2350, 
2250, 
2149, 
2450, 
2349, 
2250, 
2150, 
2450, 
2350, 
2250, 
2150, 
2050, 
2149, 
9 •? .=̂ n 

15239 
02910 
26917 
84758 
05035 
00598 
96503 
99403 
00298 
75896 
07649 
89445 
75275 
87148 
06661 
10757 
97466 
99870 
96541 
95168 
90650 
17449 
96095 
01444 
13652 
84594 
98247 
91274 
28533 
93208 
07828 
93427 
01211 
99608 
85862 
92631 
95220 
02155 
16203 
04066 
89905 
07143 
01364 
98093 
00535 
98698 
01831 
04239 
01490 
97366 
10793 
98731 
00776 
01061 
02922 
10613 
01102 
11059 
11397 
84117 
n .1 '̂  R 9 

2600 
2599, 
2499, 
2499, 
2550, 
2549, 
2550, 
2450, 
2450, 
2450, 
2350 
2349, 
2049, 
2049, 
2049, 
2150, 
2150, 
2150, 
2250, 
2249, 
2249, 
2350, 
2350, 
2350, 
2399, 
2400. 
2300, 
2299, 
2299, 
2199, 
2199, 
2099, 
2600, 
2600, 
2500, 
2500, 
2500, 
2600, 
2499, 
2599, 
2600, 
2699, 
2699, 
2599, 
2500, 
2500, 
2400, 
2400, 
2400, 
2400, 
2300, 
2299, 
2300, 
2299, 
2200, 
2200, 
2200, 
2199, 
2100, 
2099, 
9 0 0 0 

21887 
76544 
89818 
94484 
19238 
92602 
14694 
03534 
02961 
08158 
07168 
93760 
94274 
98928 
97853 
00937 
02732 
00109 
08883 
98935 
96414 
08689 
15814 
20660 
97000 
08988 
07995 
9 5 712 
80964 
90208 
79238 
94828 
03473 
00392 
04378 
00958 
01859 
00416 
84953 
99424 
18202 
92274 
76816 
99668 
05124 
05738 
01762 
08076 
11844 
09929 
07592 
98014 
06143 
97712 
0113 8 
05286 
02267 
87805 
01707 
925R5 
0 r. .1 o 7 

913 
916 
916 
919 
909 
912 
915 
917 
914 
913 
912 
914 
921 
918 
916 
919 
921 
920 
918 
918, 
917 
916, 
917, 
919, 
918, 
922, 
918, 
923, 
923, 
916, 
921, 
920, 
906, 
901, 
908, 
911 , 
905, 
895, 
903, 
892, 
896, 
883, 
880, 
897, 
900, 
894, 
909, 
907, 
902, 
893, 
913, 
909, 
904, 
892, 
915, 
911 , 
907, 
898, 
891 , 
902, 
Q0« 

14175 
26327 
28741 
61800 
35706 
05181 
22015 
73155 
76245 
42291 
04631 
66901 
05232 
38143 
44753 
29812 
90153 
23593 
41155 
89289 
85524 
30876 
17236 
67106 
36891 
07064 
3619, 
67876 
45797 
94872 
87592 
04639 
77502 
13474 
27880 
17439 
10687 
12614 
47491 
03896 
76034 
26753 
22529 
18938 
73427 
88218 
77409 
02559 
85912 
07482 
55974 
95971 
28487 
96260 
49205 
95868 
18013 
02057 
43476 
30081 
T 1 •;> T J 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
I. Arm? 



w w u I ,J , tj .J .J kj . v.; u u _ ,J , ^ >^ .J J . J IJ (.) ,.i ij , J 1 1 . -1 .:. I .V i , i i.j/i i , i ... 

0 0 0 4 4 , 2 4 4 9 . 9 3 9 7 9 , 2 1 0 0 . 0 1 0 7 3 , 9 1 4 . 6 7 7 9 4 , 7 LATHE 



HYDRAULIC BARRIER LAYER 

A. LABORATORY SOIL TEST DATA 

B. IN-PLACE SOIL DENSITY DATA 

C. TOPOGRAPHIC SURVEY DATA 



LABORATORY SOIL TEST DATA 



MOISTURE CONTENTS 

PROJECT NAME Sullivan Landfill Closure 

PROJECT NO. 44Z5.030 

_DATE OF TEST Aupust 9. 94 

TESTED BY JeffMedow.s 

Boring 
No. 

Sample 
No. 

1 

2 

2 

3 

3 

Sample 
Depth 

. 

Sample 
Type 

Grab 

Grab 

Grab 

Grab 

Grab 

Sample Description 

Red Clay 

Brown Qay 

Brown Gay 

Brown Silt Clay 

Brown Silt Clay 

Wet Weight 
+ Tare 

340.48 

441.35 

460.28 

450.12 

418.30 

Dry Weight 
+ Tare 

302.38 

412 .83 

434 .08 

420 .79 

389 .21 

Tare 
No. 

KL 

P 

5 

Z 

s 

Tare 
Wt. 

89 .22 

149.53 

123.37 

149.97 

1 2 3 . 1 ; 

MoiiL 

17.9 

10.8 

8.4 

10.8 

10.9 

MoiiL 

17.9 

9.6 

10.85 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL 

Project: O ^ G ' ' T e d . .S^fK//C«£5 

Location of Project: Ou//''c;g'» /<;K</-f-.7/ 

Description of Soil "K^d L l^y 

Tested By " ^ ^ H '^yl^i.ysk^U 

Soil Sample Size (ASTM Dl 140-54) 

Job No. 

Boring No. 

Depth of Sample _ 

Date of Tasting . 

^V2S~. 030 

Sample No. 

' 

{̂  - / 7 - ? y 

/ 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 

1500 

WL of dry sample + container 

Wt. of container 

Wt. of dry sample, W . 

2Z^ r . / 7 

210.f7 

ZoS^.-LO 

"uJe-/ Sfeoe 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

UJi. Ke.-Uih<fi/ 

0 

0 

l l . t o 

z^.z} 

i s .n 

i d .VS ' 

ZC>.9^ 

/^.7V 

J lp .H 

/ r . 5 ^ 

z . f^ 

i f ^ ^ . z ' y ^ 

Accumulat ion 
Wt. retained 

0 

0 

n- z-'* 

m^^/ 

80. ^ s 

n\,o•^, 

727. '?1 

/S-6.73> 

112.. 97 

l^S- ̂ ^ 

/1/.&:i» 

Zi^S^'Od} 

Accumula t ion 
% retained 

0 

0 

n 
:i.o2. 

z.^o> 
r . 3 2 -

^ .6>2. 

7 . ^ ^ 

f,Z°( 

' ^ . 0 ( p 

'^'.Zo 

/OO 

% passing 

\0b 

loo 

^ . 2 . 

" i l f f y 

?^/v 
"jH.ut 

1 i . 3 i 

I z . Vf 

I/.7/ 

^ < ^ ^ ' i ^ 

i^.^o 

0 

7o oassino = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; SL James. MO 65559 
(314) 265-5695 

ATTERBERG LIMITS DETERMINATION 

Project _ 

Location of Project. 

Description of Soil_ 

Depth of Sample 

0 & & 'fpr.L. S'^r>^'iC€<. Job No. 

So, ihoA', /jxi^J-C,'// Boring No. 

^ g / (LU., 

^'/2S'. o lo 

Sample No. 

Tested By, •ncL Date 6-/d-'9Y 

Liquid Umit Determination 

Can no. 

Wt. of wet soil + can 

Wt. of dry soil + can 

Wt. of can 

Wt. of dry soil 

Wt. of moisture 

Water content, w% 

No. of blows, N 

/^V 

"SC.SZ.. 

f ^ . l l 

.s/.vv 

/1 .83. 

$• •25 -

i i . ' i U 

36> 

I 

^8.B& 

V i . g ? 

22..lO> 

i i . n i 

S'.oi 

Hz. i6 

2 1 

/ o 

S I . 10 

^ • 5 . 1 % 

n-.i6> 

l i . n 

S-.77 

^ i , i o 

Z l 

3 

^•S.Ti 

f i . . 1 1 

32.. Vi. 

//.OCo 

^ . i o 

^ 7 . 1 

n • 

•3 

'v>^ On 

i. 

-4 j j f ) 
- ^ ^ p 

3fl 

W 
\ 

\ , 
\ 

\ . 
uy \ 

\ \ 
\ 

\ 

\ 

i j " 
\ 

\ 

Flow index F? = 

Liquid Limit = 

Plastic limit = 

Plasticity index / = 

yy 

/ f 

Z(o 

10 15 20 25 30 40 50 

No. of blows, N 

60 80 100 

Plastic L i m i t De te rmina t ion 

Can no. 

Wt. of wet soil + can 

Wt. of dry soil + can 

Wt. of can 

Wt. of dry soil 

Wt. of moisture 

6-
2 1 . o y 

za.zo 

/s-.^y 

V.6>C 

. f h 

/ } 
2<a.88 

ZtJ .02 

/ fT.^iV 

v.'/'/ 
.P 

Water content, w% = w / 7 . S l i . o 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 

(314) 265-5695 

COMPACTION TEST 

Project OBG Tech. Services 

Location of Project 

Description of Soil 

Test Performed By 

Blows/Layer 25. 

Sullivan Landfill 

"i^rj e u . 
C\ok^ /^c\-<»kc,ll 

Job No. 4425.030 

Boring No. Sample No. 

Mold dimensions: Diam. .33 

No. of Layers 

ft. Ht. .38 

Water Content Determination 

Date of Test 

3 

tt. 

^ - I l - f t / 

Wl. of Hammer 

Vol. .0333 

5.5 Ib 

cuft. 

Sample no. 

Moisture can no 

Wl. of can + wet soil 

Wt. ol can + dry soil 

W L of water 

WLofcan 

WL of dry soil 

Water content, w% 

1 

/o 

t%.Y> 

'ft l-^O 

ti.81 

iw/."?^ 

•54-7.6'/ 

N.i 

t)^. 

ins.i': 

h f i ^ i o 

^^9.•^i 

Z<>7.t^ 

i i ^ . t i 

I5.2> 

2 

IZ. 

n ^ n 

l o l . " ( I f 

l l}. '*? 

87.<'-

ti'J.IV 

I f . -L 

g2-

^ ^ . o / 

gl<..*J 

tV t . ' i i 

* ? . i / 

iw.-^'' 

t l . t> 

3 

f=fS. 

W.'i(, 

8i«.f i 

m. ' i i 

f l .o l 

l A i o 

I X ^ 

AT-

t'W.el 

781.1-/ 

1-;^.%^ 

81.5-" 

t -a f " 

Vl.% 

4 

f 
111^.71 

^ V f t d i 

/7^ .61 

I t f . U i 

l l l - i o 

2>i.o 

r 

l i ie.^U 

1 !«.*'» 

n L i n 

I4 / . 6J 

T/i. iU 

Z i . / 

5 

t ( 

')'n.lo 

70,.*^ 

!«(.«-' 

87.«7 

i > 7 M 

ZM-i 

A l 

t m i ' 

ui.*e 

IV. n 

t i . t t . 

U l f l ' 

V i . i 

i 7 

Density Deterwination 

Assumed water content 

Water content, w% 

Wt. of soil + mold 

W L of mold 

W L of soil in mold 

Wet density, pcf 

Dry density, pcf 

/6 

/•?,o 

SC'^'^.l 

ZoT^ 

/ ( , i ^ .no 

/ b l . S H 

^ l . ' S ' l 

/fi 

i f . i 

i V G . ^ 

A"! '^ 

/fieZ. 5^0 

n i . i V 

l o l - o 

2.Z. 

Z 2 . < 

i ' J t ^ . O 

ZoTf 

/f.>S.oe> 

l l .Z.11 

/oo . - l - ^ 

LH 

t \ . ( ^ 

i ^ / . < . « -

^ O T V 

1 % ^ I . S o 

n i . t B 

9 1 . t 

Z ' T 

2&.3 

i.'^o'^n 

Xo l - f 

i B i i . ? ^ 

11-1. t -

f%'.f«. 

l . ^ i i 

/ " i 

f t . 
/ 

J 
r 
r— 

P"' 
*.-

\ 
•Si 

\ ) 

\ 
5 

10 30 

Optimum moisture = <?<<- .̂0 

/y /g r t . z<t 

Water content, w% 

Maximum di^ density = I D i ( , - ^ .pcf 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL 

Project: Sullivan Landfill Closure 

Location of Project: Sullivan 

Job No. 44?5 n.?o 

Boring No. Sample No. 

Description of Soil: Brown Clay Depth of Sample 

Tested By: John Marshall Date of Testing Auaust 9. 1994 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample ->• container 

Wt. of container 

Wt. of dry sample, Ws 

2112.8 

345.0 

1767.8 

T>-y S'eoe 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3/4 

3/8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

WL Retained 

0 

0 

0 

.8 

31.2 

170 

563 

383 

176 

186 

88 

171 

Accumu la t i ve 
Wt. retained 

0 

0 

0 

.8 

32 

202 

765 

1148 

1321 

1507 

1595 

1766 

Accumula t i ve 
% retained 

0 

0 

0 

.04 

1.8 

11.4 

43.3 

65.0 

74.8 

85.3 

1 90.3 

100 

1 

% passing 

100 

100 

100 

99.96 

982 

88.6 

56.7 

35.0 

252 

14.7 

1 
9.7 

1 
0 

1 
% oassino = 100 -- Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

COMPACTION TEST 

Project OBG Tech. Services Job No. 4425.030 

Location of Project 

Description of Soii 

Test Performed By 

Blows/Layer 25. 

Sullivan Landfill Boring No. Sample No. 

Clav 

John Marshall 

Mold dimensions: Diam. .33 

No. of Layers 

ft. Ht. .38 

Date of Test 

3 

August 5. 1994 

Wt. of Hammer 5.5 Ib 

.0333 cu ft. ft. Vol. 

Water Content Determination 

10*^ 

in? 

ini 

i n n ^ 
> 

.-' 

•ft 

H 
^ 

• ^ 

\ 

(•r 

\. 
\ 

N, 
\ 

\ , 
V 

\ 

X 
\ 

\ 

\ 

\ 
\ , 

^ 

14 16 18 20 22 24 26 

Water content, w% 

Sample no. 

Moisture can no 

Wt. of can + wet soil 

Wt. of can + dry soil 

WL of water 

Wt. of can 

WL of dry soil 

Water content, w% 

208 

812.30 

703.70 

108.60 

207.83 

495.87 

21.9 

210 

688.04 

601.00 

87.04 

210.82 

390.18 

22.3 

Density Determination 

Assumed water content 

Water content, w% 

Wt. of soil + mold (Kg) 

WL of mold (Kg) 

WL of soil in mold (kg) 

Wet density, pcf 

Dry density, pcf 

23% 

22.1 

3934.7 

2076 

1858.7 

122.95 

100.7 

Bl 

1001.60 

886.66 

114.94 

207.90 

678.76 

16.9 

> 

Al 

916.00 

822.24 

93.76 

212.66 

609.58 

15.4 

16% 

16.2 

3851.3 

2076 

1775.3 

117.4 

101.0 

FR 

878.6e 

768.54 

110.12 

91.01 

677.5v 

16.2 

3 

AZ 

853.25 

739.15 

114.10 

89.30 

649.85 

17.6 

4 

G 

1153.10 

1010.55 

142.55 

222.94 

787.61 

18.1 

D 

903.96 

787.60 

116.36 

221.24 

566.36 

20.5 

J e 7 

18% 

16.9 

3855.0 

2076 

1779.0 

117.7 

1007 

20% 

19.3 

3909.3 

2076 

1833.3 

121.3 

101.7 

Optimum moisture 19.9 Maximum dry density: 101.8 .pcf 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL 

Project: Sullivan Landfill Closure 

Location of Project: Sullivah 

Job No. 44?f} nnn 

Boring No. Sample No. J 
Description of Soil: Brown Silt Clay 

Depth of Sample 

Tested By: Lance Stack 
Date of Testing Auaust 10. 1994 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest particle 
No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -i- container 

Wt. of container 

Wt. of dry sample, Ws 

2824.5 

346.51 

2477.99 

>1 f ~ > ', 

7 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3/8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

0 

0 

0 

1.40 

197.90 

760.40 

539.93 

361.69 

177.59 

192.92 

96.18 

140.94 

Accumula t i ve 
Wt. retained 

0 

0 

0 

1.40 

199.30 

959.7 

1499.63 

1861.32 

2038.91 

2231.83 

2328.01 

2468.95 

1 

Accumu la t i ve 
% retained 

0 

0 

0 

i 

.058 

8.07 

38.87 

60.74 

75.39 

1 
82.58 

90.40 

I 
94.29 

100 

1 

% passing 

100 

100 

100 

99.94 

91.93 

61.13 

39.26 

24.61 

17.42 

9.6 

1 
5.71 

1 
0 

1 
% oassino = 100 -- Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS • MECHANICAL 

Project: O^tf ' "Tee-^, Se - ^O ' ces 

Location of Project: Ou//i '( ;^<^ Aa*.</-f-: I I 

Description of Soil V. '^oi^t, S ; / - ^ C/&^^ 

Tested By TTo / t / ^ • - . S / ^ / / 

Job No. ^VZS^. O2>o 

Boring No. Sample No. 

Depth of Sample 

Date of Testing _ €-j6> ' " i ^ 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
WL of sample, g 

200 
500 
1500 

Wt. of dry sample -i- container 

Wt. of container 

WL of dry sample, W« 

^ • V i S . j / 

^ZIP. 'J I 

2Z<»2. l.-Z_ 

iJe-l ^ ' ev£. 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wl- '^eU:„et l 

O 

O 

O 

;?'/. ^2 . 

CeL.lU 

^ ( . f - ^ 

I S . t O 

z. ' i .oi-

7.1.(^n 

z t . i < 

V,21 

/ • ? 3 3 . f o 

Accumula t ion 
WL retained 

O 

O 

o 

^kl-^Z 

^ / .68 

/ 5 -2 . ^3 

no .^ i 

2\' i . f& 

^W/. US 

;i. lcl.f>o 

A U l . Z ^ 

z-zoi .n 

Accumula t ion 
% retained 

O 

O 

O 

/./3 

^J&> 

^.'Jf' 

t6>l 

i.'i'i 

/«.ie 

/ / . ' ? ^ 

12./Y 

/oo 

% passing 

O 

O 

O 

9g.8^ 

1 S . M 

^ l ' 0 ( ^ 

f/. S3 

?<s.o/ 

g'i.oz. 

SS.o^ 

^7.S6, 

O 

% oassino = 100 -- Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
- (314) 265-5695 

COMPACTION TEST 

Project Sullivan Landfill Closure 

Brown Silt Clav 

Location of Project Sullivan 

Description of Soil 

Test Performed By 

Blows/Layer 25. 

Job No. 4425.030 

Boring No. Sample No. 

Lance Stack 

Mold dimensions: Diam. .33 

No. of Layers 

ft. Ht. .38 

Water Content Determination 

Date of Test 

3 

Auaust 10, 1994 

Wt. of Hammer 5.5 Ib 

.0333 cuft. ft. Vol. 

108 
106 

102 

98 

94 

90 
/ 

y 
/ 

. & 
A 

, / 
) 

\ 
" 

^ ^ 

s, 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
> 

\ 
i A 

V 

\ 

i 

Sample no. 

Moisture can no 1 

Wl. of can + wet soil 

Wt. of can + dry soil 

Wt. of water 

WLofcan 

WL of dry soil 

Water content, w% 

Density Determination 

Assumed water content 

Water content, w% 

WI. of soil + mold (Kg) 

Wt. of mold (Kg) 

Wt. of soil in mold (kg) 

Wet density, pcf 

Dry density, pcf 

14 (FR) 

796.37 

637.03 

159.34 

91.05 

545.98 

29.2 

1 

^2 

793.21 

640.3-

152.87 

89.62 

550.72 

27.8 

27 

28.5 

3.858 

2.074 

1.784 

117.99 

91.82 

8 

352.4 

314.16 

3824 

123.10 

191.06 

20.0 

2 

5 

382.94 

339.97 

42.97 

123.33 

216.64 

19.8 

12 

664.9: 

552.i; 

112.84 

87.57 

464.5e 

24.3 

3 

B2 

634.91 

528.76 

106.15 

92.27 

436.49 

24.3 

* 

P 

367.18 

334.87 

32.31 

149.52 

185.35 

17.4 

2 

401.44 

364.84 

36.60 

149.97 

214.87 

17.0 

c e 7 

21 

19.9 

3.875 

2.074 

1.801 

119.12 

99.35 

24 

24.3 

3.940 

2.074 

1.8997 

125.64 

101.08 

18 

172 

3.782 

2.074 

1.708 

112.96 

96.38 

8 12 16 20 24 28 32 36 

Water content, w% 

Optimum moisture = 22.7 % Maximum dry density = 101.6 pcf 



PROJECT NAME 

PROJECT NO. ^^Z-> .0.2.0 

MOISTURE CONTENTS 

OSC- /gel. Setrt/i'c^s, DATE OF TEST i ' -Zi- ' r^ / 

TESTED BY 2i *-*»»o*a 

Boring 
Na 

Sample 

f 

\ 

Sample 
Depth 

-

Sample 
Type 

a>-^L 

Sample Description 
Wet Weight 
•t-Tare 

< / 3 2 . t < ' » 

Dry Weight 
•f Tare 

3 « 7 , 3 7 a 

Tare 
Na 

T 

Tare 
WL 

n/.rtj 

Moist. 

I Z . ^ 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: O j % / r ' ^ T ^ c A . . J ) e r U i c e < ^ 

Location of Project: C^M H>'^Ci^ A*^«•« » - ( - > ' / / 

Description of Soil V e l / ^ ' ^ ^ ^ y <^d±jC 

Tested By JLe.\-yrY r M ^ ^ o i ^ 

Job No. 

Borinq No. 

Depth of Sample . 

Date of Testing 

' / ' /z^ .ozo 
5^mpIo Mn 

^-e*?-*?/ 

^ 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
SCO 
1500 

Wt. of dry sample + container 

Wt. of container 

Wt. of dry sample, Ws 

^ 5"'?/, / ? 

Z 7 . 1 - - 0 / 

^ Z ^ ^ . / ^ 
Sieve analysis and grain shape 

V * / ^ S / e Yir 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

1 0 

20 

40 

60 

140 

200 

PAN 

Wt. Retained 

O 

o 

o 

o 

4 o i 

H'L'h.ZO 

L n , n 

i?^. '?^ 

/ ^ / . i V 

/r^,^^ 

i i . ' ^ i 

S/ i .^ l , 

Accumula t ion 
Wt. retained 

O 

O 

O 

O 

^.08 

^ z i . z8 

/C5VV.3 7 

MZ\M1 

)sB^.^f 

n n .s^ 
/ f r f .30 

27.7 0 .72, 

Accumu la t i on 
% retained 

0 

0 

0 

0 

,n 
f ^ . o 3 > 

^'^.OG 

r̂ o.o"̂  

U.P>c 

7V.7Z--

yS'.v's 

/oo 

",'„ passing j 
i 

/ 0 6 

/OO 

Jod 

/OO 

ff.ss 

Q l . ^ 1 

S-b' . '?/ 

?,f.^^ 

l l . l ^ 

2.^.Z8 

Z/,>-7 

0 

% oassino = 100 -- Z % retained 



MIDWEST TESTING 
• & ENVIRONMENTAL StRVICES 

111 East Hardy; P.O. .x 297; St. James. MO 65559 
(314) 255-5695 

COMPACTION TEST 

OS<r " ^ c L ^e<ro!ce\ Project. Job No. 

Data Sheet 9 

Location of Project Ot< //>vg<i .Cct^c l - f , ' / / Boring No Sample No. _ ^ 

Description of Soil Vel loUJ (> - l - g i / C j a ^ y 

Test Performed By. 

Blows/Layer 

IA'^'^Y /-i-e. ) - t ^ O t ^ 

a^ 
Date of Test S - Z f - 9 Y 

No. of L a y e r s ^ Wt olHammpr S". 5* ih 

Mold dimensions: Diam. O , ~i -̂  .ft HL <g-3fl Vol. O.OlZ-h'h ...ft 

'Water Content Determinatiort 

- 7 ^ 
0 
Q. >. 

>, 08 

c 

>. OT 
Q 

( 0 . 

go 
/ 

. ^ ^ r 

1 

/ 

^ 

/ 

1 

Z 

/ 

1 

z 

A ) 

i 

\ 

1 

>• 

\. 

\ 

\ , 

\ 

\ 
\ 

i o 

\ 
\ 

\ 

N 
0 

,? ' 

\ 
\ 

V 

K 
/ 

s 
N k 

N 
J 

\ 

Optimum moisture _ ^^.s 
Water content, ii)% 

Maximum dry density = . ^/.fi 

Samoie no. 

Moisture can no. 

Wt. of c a n - w e t soil 

Wt. of can —dry soil 

Wt. of water 

Wt. of can 

Wt. of dry soil 

Water content, u;% 

1 

12. ! PR. 

"? 56.28 

318.M 

117.'if 

2 

>?z. 

(,11.1k: 8J4i7 

s-ii.e^ 

fo.'io 

87.iro j -^/.^y 

1V9.3V 

m 
r o s i t 

/g.o 

7 » / . / ^ 

W S . l l 

98.K 

(,oZ.V 

•LT..<^. 

^ 

liS.Hl 

S J S ' . J I 

;jT..»1 

I l l . b O 

6(J.7L 

l \ .-7 

2 

&-L T 

< i n . i i 101.1.11 

l U i . e f SiUS" 

IS-).(,/p /lft.<iS 

"JM" 

U7.1I 

l i . i> 

IV.(>l 

1,11. lOf 

i i . i 

4 

/o 

i n i . l ^ 

l e i u 18 

f t . l j l 

3'V'/.7T 

7i7. (,/ 

X-] .- , 

D 
/t>Vi.t7 

5 6 

'^ 

8J7.T/ 

8(l'/.o^iivi..ii 

n l . i ' / 

2.1.1.bt 

ovi.vy 

Z* .0 

m.i? 

82_ 

WJ.»7 

i^/.(V1 

Z,i.\8 

s m f M i 

s-rau. 

iV.t 

i i ^ . i l ^ 

3>.4» 

Density Determinatiort 

Assumed water content 

Water content, u;% 

WL of soil + mold 1̂  

Wt. of mold ^ 

Wt. of soil in mold î  

Wet density, pcf 

Dry density-y, pcf 

/s 
n.(t> 

3.5"V5r 

z.o(fC> 

/ .4 '7 f 

17. i v 

Si .z . 

ZO 

i z . o 

2.581 

Z.a i i , 

l . ^ i ^ 

/ve.T, 

S l ^ l 

ZX-

zi .8 . 
2 . 7 i $ 

7..D0& 

A ^ 7 2 . 

I l 0 . ( t > 

^9.Z 

Z < ' 

2.7.8 

3 . M 

Z.o(.(, 

l . l ( o \ 

/ / ^ . 6 

f / ' 2 

3 t -

l i . ^ 

3 . 1 f ^ 

2.0^^ 

/.('HI 

/p?. / 

e/.r 

• pc f 

http://U7.1I


MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

A STACK & ASSOCIATES COMPANY 

T^nvironmental 
Site Assessment 
Laboratory Testing 

Wastewater 
Soil 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
Soils 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Site Sampling 
Industrial 
Leakage Testing 
Percolation Tests 
Permeabibty Tests 
Soils 
Water 

SULLIVAN LANDFILL CLOSURE 
HYDRAULIC BARRIER PERMEABILITY RESULTS 

Clay 
Sample 

Moisture Content 
(%) 

22.9 

Permeability 
"K" (cm/sec) 

2.8 X 10 -8 

111 East Hardy Street, P.O. Box 297 St. James, Missouri 65559 314-265-5695 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: 0&(r /gcA. Se^'tfl'cei Job No. Wa^. olo 
Location of Project: • 

Description of Soil X g C ^ ' S A ^H>UJ*^ C U y 

Tested By L & ^ i - y G. / r & V M D h , 

Boring No. Sample hJo. 

Depth of Sample 

Date of Testing _ f-/^-y/ 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest panicle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 

1500 

Wt. of dry sample -̂  container 

Wt. of container 

Wt. of dry sample, W s 

;Z/23.6'3 

iV3. ̂ 8 

into.cs-

^ f r S/evt-

Sieve analysis, 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

1 0 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

O 

^V.S 

O 

n.-L 

8 2 . ^ 

:i.^2..0> 

3 /7 .7 

z i ^ . l 

111.6 

IHH.z. 

Z'\.Z 

y^/.6 

Accumulat ion 
Wt. retained 

O 

;iV.3 

AV.S 

V/.r 

l - L l l 

3> 77.3 

Cl '^ . t 

' i l ' X . l 

IJ^I.-^ 

i t ' h ^ . n 

\,%x^.o 

{pt(^.0> 

Accumulat ion 
% retained 

O 

/ 36 

/.36 

2 . i ^ -

^ . fz-

z u t -

2>f.io 

s-v.gy 

^^V.vr 

7^.s-z. 

7'/./(^ 

/ o o 

% passing 

/<^0 

> / . ^ / 

f / . ^ / 

97. ̂ fi 

?3.0cP 

7 f . ^ ^ 

G L i o 

^•5:iO> 

isr.s-^ 

:i-?.^B 

-2S-. gv 

o 
% oassino = 100 Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; 
(314) 265-5695 

St. James, MO 65559 

COMPACTION TEST 

Project 

Location of Project. 

Description of So i l . 

Test Performed By_ 

Blows/Layer 

Oii& A .cA. Jehyrce' Job No.. 

Boring No. 

yy'jr. ozo 
Sample No.. 

/ .<an. r- ^ - ^ 

Moid dimensions: Diam.. . 33 

V-M^»t»»7 . Date of Test. 

No. of Layers -3 

.ft Ht. Z8 

^ ' / C - ^ / 
. Wt . of H a m m p r ^ • • S " |b 

Vol. - ^ ^ S I S cu ft 

Wafer Confcnr Determination 

/o-> 

~ lot 
u 
a 

2r ' ^ ' 
in 
c 

Q 

ei / 

/ 

• 

/ 

/ 
/ 

/ 

/ 

\ 

/ ^ 

\ 

s, 
\ 

\ 

N, 
"s 
N 
N \ 

\ 

N 

\ 

Samcjle no. 

Moisture can no. 

Wt. of can -we t soil 

Wt. of can — dry soil 

Wt. of water 

Wt. of can 

Wt. of dry soil 

Water content, w% 

1 

r !;r 
?«s:7& 

880.73 

t « f . o \ 

I'll.io 

i 8 t . l l 

tS.-L 

snib 

SOL f t 

l't.1,1. 

K l . y ? 

i i c t i 

t<.< 

2 

r--̂  
' \ ' I 0 % ! 

gfi.-<3 

1S8.WZ 

?0.11 

Tffl.-'V 

\ i . t . . 

i Z 

gi i . 'S i 

717.10 

115.iJ 

87.7/ 

U<'\.'i1 

/ r r 

3 

} 0 

Uio.fc? 

•^ti.oo 

\^2..(t '\ 

i-/</.i?7 

6«i-'J 

20.5 

t 
ll.oi.v.1 

jM. io 

\Tl.i,H 

Z io .*^ 

•i iyi i 

Z \ . 0 

4 

f ' 

u m f 

?«J.U 

W . i i 

t l l .Oe 

I V . i ^ 

If.g 

r 
mi ' io 

'iS'/.Lt 

Wg-t i l 

I'^i.-li 

7^1 .•ro 

l i . i 

i 

B 
M».7< 

" i t l . tS 

I-H!." 

IlX.'iV 

^ K . j y 

IS.-7 7 

p 
l l ^ f . l l . 

1 i? . i t ' 

i n . t f t 

^^| .^7 

l i i . ' f ' i 

zt..!!. 

6 

• 

Density Determination 

Assumed water content 

Water content, xv'/o 

Wt. of soil + mold 

Wt. of mold 

Wt. of soil in mold 

Wet density, pcf 

Dry density y, pcf 

/V.5-

/ ? . 2 r 

s rg t f . ^ 

Zo6& 

/^/'^-'S 

/ o e . X , 

ic.'h 

/e 
l 7 . iC 

111'^ 

ZotC 

/ u l S 

I to . ' tg 

^V.z-

2 0 

zo . i - r 

z2'io 

T-OCt 

( g l H 

IZo.C</ 

( 0 0 .Q 

Z t . 

i s . t 

ic,(. l 

Zo& i 

lS<n^ 

IZ^. IC' 

l o - ^ - s i -

z¥ 

z C l 

^-gST-

ZoCC 

/f/6. 

/ 2 0 . / 

f^'/ 

Water content. ii'°o 

zy Zfc 

http://i8t.ll


MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 265-5695 

ATTERBERG LIMITS DETERMINATION 

Project O / ^ ^ ^^T^clskrcA/ S f W f Y t S Job No. ^^Z£.c>2o 

Location of Project. 

Description of Soil_ 

Depth of Sample 

Sulli'oe*, Zir,C-h'/( Boring No. Sample No. 

Tested By Ji^yt-y (r. /^»->*f»«i Date 9 - / < ^ - ^ V ' 

Liquid Limit Determination 

Can no. 

Wt. of wet soil + can 

Wt. of dry soil •̂  can 

Wt. of can 

Vyt. of dry soil 

Wt. of moisture 

Water content, w% 

No. of blows, N 

^ 

ZO. ' ] 

Zi^.z-^ 

I S . ^ ' 7 . 

/£>.C>Z 

H.&^ 

^'^.D 

G>1 

/S 
53.V2. 

Zl.SG 

1 ^ . 1 1 

i z -n 
^•s-C, 

, ^v.^ 

3 7 

C 
i ^ . 5 7 

2-7."-^ 

l ^ . l ' S 

n.^ i 
6>.i3> 

^ 7 . 2 . 

2 ^ 

^ 

Zl.l-L 

27. iV 

/ T . 6 3 

//(•/ 

5-.gS 

s-d.6s-

:2Y 

^ 

i V . ^ i " 

2-}.7V 

/ "T.V/ 

( Z . J i -

/ o . l f 

ri.T. 

/</ 

€ ^ 

-T^ 
Vo 

'-^ 
9 . ^^^^^^^^ "̂̂— * 

Flow index F\-

Liquid Limit = 

Plastic limit = 

Plasticity index / = 

V/ 
fi."^ 

S3 

10 15 20 25 30 40 50 

No. of blows, N 

60 80 100 

Plastic L imi t Determination 

Can no. 

Wt. of wet soil + can 

Wt. of dry soil -i- can 

Wt. of can 

Wt. of dry soi l 

Wt. of moisture 

& 

Zo.'rC' 

n-̂ ^ 
/ - r - c / l 

V.^-2. 

/ , (?-7 

^ - L 

3 .̂7-5-

S'S- Z.0 

I z . o ^ 

CJi 
/.rr 

Water content, w% = w Z^- T.-* 



MOISTURE CONTENTS 

PROJECT NAME Ofi ,6 i T ? ^ H - K ) I C / ) <_ S r . ^ U / C / ^ ^ - c ^ / i ^ i ^ i VAA) I AAJ£>r/i-^'DAT'E OF TE.ST ,^^j^r_BO^ /'7^' 

TESTED BY I A P P J I C . /-Jnic^ PROJECT NO. ^ - Q ^ O S O 

Boring 
Na 

Sample 
Na 

<^ 

c. 

Sample 
Depth 

Sample 
Type Sample Description 

Wet Weight 
•̂  Tare 

JB9.S^ 

79B'^'7 

Dry Weight 
•f Tare 

-^-^^56 

^9i'.3C 

Tare 
Na 

/-/? 

1^ 

Tare 
WL 

9//7 

S'7.S7 

% 
MoisL 

/^B3> 

/(^77 

HP/ 
TS 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL SOILS 

Project: ( 0 / ? A T ^ ^ A > A / / / - / ? Z , j;^/=-Pi//r.<=:.<-. 

Location of Project: ^ "Ju j -U i iaA l J~AK)b>ri*~J--

Description of Soil a ) p m ; / r - £ (n/e/k/ Ccj jy/ 

Tested By Lf l lPexJ 6 f . /Jf l /?rnO/J 

Soil Sample Size (ASTM Dl 140-54) 

Job No. ' ^ ^ ^ S ' . ^ ^ = i n 

Boring No. Sample No. 

Depth of Sample 

Date of Testing ^ E P r e n n & & . e ^ ^ ^ O / 9 9 * / 

Nomina! diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

* l 

( j L i ^ r ^ i £ ^ & 

Wt. of dry sample -f- container 

Wt. of container 

W L of dry sample, Ws 

^ • ^ n . s o 

c^ /o ,S^ 

^OB^ . ^ - j 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3/8 

4 

1 0 

20 

40 

60 

140 

200 

PAN 

ar7d grain shape 

Wt. Retained 

0 

0 

/V.5B 

^ o . 3 c 

/ /0.<f^ 

/ ^ i ? . ^V 

Vi- .V^ 

^-9.̂ 7 

<77<^5-

/ i 3 . ' / 8 

SJ?^S6 

lasa'.H 

Accumula t ion 
Wt. retained 

O 

0 

/ ^ . S S 

^9.H 
/ 'Bd-93 

3 0 3 . / 7 

3 7 9 5 7 

^3 ' / . cS 

6'3(p. -70 

C?So. ̂ S 

7 0 3 . : ^ 

S 0 3 7 . ' 7 

Accumula t ion 
% retained 

o 

o 

.'70 

3 , 3 ^ 

8.(c7 

j ^ . S 3 

/e./"/ 

c2 / 0 ^ 

c 5 ^ 7 / 

3I./S 

33.^9 

/oo 

% passing 

/OO 

/CO 

99.30 

9C-CS' 

9 / 3 3 

e^'^7 

S/.8/ 

7S.9(, 

7'/.a7 

(^8-&^ 

/fiC=.3/ 

c 
% oassino = 100 ~ Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; 
(314) 265-5695 

SL James, MO 65559 

W ^ - S " . 03<D 

ATTERBERG LIMITS DETERMINATION 

Project 0 & < ^ 7^.^MAj/,r^i^ . '^^so' ic^. <̂  Job No. 

Location of Project ^LH-UWAKJ l~PtK;i^Fit.u Boring No. 

Description of Soil C)/?AA/iy3: ^ g ^ y / C?.^^/ 

Deptii of Sample Tested By Tk iQRis C J = I T I ^ ^ 

Sample No. _ ^ 

Date ^ ^ p j - . 3<J. /99V 

Liquid Limit Determination 

Can no. 

Wt. of wet soil -1- can 

WL of dry soil -i- can 

Wt. of can 

Wt. of dry soii 

Wt. of moisture 

Water content, w% 

No. of blows, N 

C 
^ . e i 
^ & . 3 0 

• I:J.(CZ 

lo.un 
3. S I 

3^.^/0 

Hh 

c 
30.<ol 

3(^.11 

/^.V7 
/AVV 
3.'70 

3^ -3 ' ^ 

35 

p i 

j / '^es 
^<..3n 
i.s.^i 
/0.-73 

3 . S I 

3 3 . I i 

^ S 

D 

<s^.io 
Sis'. 9s 
/ S . S 3 

/ O . ^ ^ 

3 . ^ S 

33.11 

3 0 

S ' J L 

S o . ^ " ! 

• 77^6 

Jw'.C6 

/7 .30 

6>.l3 

S3.H3 

l-l 

B 

3o.-^8 

Jio. S3 

/SS-H 

/ 0 . 9 ^ 

3.9S 

Ji^^.a 

•Jio 

^o. 

4-1 
c 
QJ 

^ ^ 
O 

(0 

3: 

Sc 

^^-^.^^ r 
^®-. 

'"̂  

> 

( 

"-̂  
f 

) 
r-^ 
® 

• - . . j ^ 

-^ 

^ • ^ , 

Flow index Fi--

Liquid Limit = 

Plastic limit = 

Plasticity index / = 

^V 
/C^ 

/B 

10 15 20 25 30 40 50 

No. of blows, N 

60 80 100 

Plastic L imi t Determination 

Can no. 

Wt. of wet soil -1- can 

Wt. of dry soil + can 

Wt. of can 

Wt. of dry soil 

Wt. of moisture 

Water content, w% = w 
p 

A 
JiH.cn 
^ 3 . 3 - 0 

/ ^ . i - .o 

7.7 

/ . / 7 

H B 

r 
^ S . 73 
J i ^ . 3 0 

/ : S ' i 5 ' 

^ : f i 3 

/ . H 3 

/ C U . 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 255-5695 

COMPACTION TEST 

StF:pi/''rF.:i Project 0 8 0 JBlcHAjir '/^L. 

Location of Project - ^ ^ u t - t t / A A J J -J^K lh r iuL . 

Job No. V->fe?v5'. 0 3 0 

Description of Soil O^fiiAJCre^ <^/?/^y C L A \ / . 

Boring No.. Sample No. 4 

Tpqf PprfnrmPd Ry LflfPPLJ NSl?rr)r<Aj Date ot Test z:^EF^r. 3 0 . / 77 V 

Blows/Layer ^ - ^ No. of Layers _ _ ; ^ Wt. of Hammer j ^ j . ^ L Ib 

Mold dimensions: Diam. ___Z_sS3 ft Ht « 3 6 H Vnl , 03:-i3> m ft 

"Water Content Determination 

Sample no. 

Moisture can no. 

Wt. of can-T-wet soil 

Wt. of can •+• dry soi l 

Wt. of water 

Wt. of can 

WL of dry soi l 

Water content , u ;% 

1 

^ ^ / } ^ 

i /H iC 

m,2n 

iie.t3 

^ t in 

1(3.00 

"iM^i 

2 

r/e 
'/m 

P.QU-h^3L 

i i P i - i H ^ . n ^ 

i'VM 
lei.iO 

/(^•'/C' 0 , 2 3 

91-Ci 

7%.65 

n-i'i 

10 

mm 
i tHCH 

nCeS 

?^^f 

emi 
^ 0 . % 

3 

/ S 1 

Bi f i l5 \ l iS^^ - l 

f /5 '*y/£6it ,03 

IHO.Cf\ 

e-is-i 

6?^-(tC 

^3.6^ 

a c ^ l i 

si i i . ' in 

e^x2i 

M t i 

4 

7 
i m ^ 

ax-.si 

I 16% 

m^\ 

m r n 

Sl.3h 

7~ 

ic- ic. i i 

m:)̂  
1^3.16' 

f j u e 

'Bl.icO 

sc.ii 

s 

/ ^ 

€ ^ i 1 i 

11 l i3 

n^e 
S-7.LH 

iS>,fl 

if-9o 

A3. 

B B . y i 

7 j ( i . * 

W l i 

M'J^l 
OSOJ'i 

H.(:C 

6 

T 

'cc5.32 

76^.^1 

7<5.7 '̂ 

I'il.Li:, 

SHXII 

/3.C3 

7(^^ 
BJ3.X( 

79-7.'i$ 

7 S H 

m-1-1 

y>±i-i 

is.si 

Density Determination 

Assumed water content 

Water c o n t e n t u;7o 

WL of soi l + mo ld 

WL of m o l d 

Wt. of soi l in mo ld 

Wet density, pcf 

Dry density y. pcf 

1 7 

/6.3 

3^/81-0 

A ^ ' l 0 

nn 
tsi<pnH 

/a.o 

^ o 

Ĵ O 
3^112.'3 

3 ^ n . o 

/^/cs.So 

/ ^ 6 . 1 6 

/ ( f e ' JL 

J?3 

J i o . ' l 

3ies.o 

ace--J.O 

fP-i8.o . 

/ 3 0 , 3 ' c 

^ 7 51-

32/-S 

J i l . l 

.3%S.o 

J7<X>'7.0 

IS'iS. D 

/SiS-.i^f' 

/ C 3 . & 

f S . 3 -

H , 7 0 

J 9 7 3 . 0 

JPc<.7.0 

I 9 3 i > . 0 

i s r i s -

l t t . ^ 7 

/.^./V 

/9:.q 

3£S<^.3 

j t i r - y . o 

ne^s 
1 /^.V7 

/c^.OS" 

I I S i 

\ i c e 

>. 
1 /oV 
n 

9^ 

/ 
/ 

^ 
/ 

J 
/ 

,1 
1 

-^, 
V \ 

0] 

\ 

\ 
\ 

\ 

^ 

\ ^ 

T, 

X 

\ 

4r 
\° 
1 / 

\ 
k 
\ 

N 

--.1: 

Optimum moisture = / ^ y 

/ a I-i l<̂ ~ IP j j c JLV 

Water content, w'/o 

_°'o Maximum dry density = / /-v'- o pcf 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

A STACK & ASSOCIATES COMPANY 

Environmental 
Site Assessment 
Laboratory Testing 

Wastewater 
SoU 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
Soils 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Site Sampling 
Industrial 
Leakage Testing 
Percolation Tests 
Permeability Tests 
Soils 
Water 

SULLIVAN LANDFILL CLOSURE 
HYDRAULIC BARRIER PERMEABILITY RESULTS 

Clay 
Sample 

Moisture Content 
(%) 

16.83 

Permeability 
"K" (cm/sec) 

3.2 X 10-8 

111 East Hardy Street, P.O. Box 297 St. James, Missouri 65559 314-265-5695 



MOISTURE CONTENTS 

PROJECT NAME 

PROJECT NO. _ 

O S < 3 r I £ ^ / - t AJic/^ L- ^ • ^ / e . o ' / r ^ . S DATE OF TEST O c t 3 . I l ^ 

TESTED BY ~ ' ^ . e / 3 (T^^^ ' 

Boring 
Na 

Sample 
Na 

7 

Sample 
Depth 

Sample 
Type 

(^Rf^B 

Sample Description 

XK'dOJAj C J J \ \ / 

Wet Weight 
•t- Tare 

^^ 7. VJ 

Dry Weight 
•t- Tare 

381.1 Q 

Tare 
Na 

P 

Tare 
WL 

insi 

% 
MoisL 

/79 

HP/ 
13 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: /O/?/? Tk.^ .N^iCJ9i . - - . ' 5£Rt / iC i^s 

Location of Project: ^ ( j t - i - i y / ^ A j L o A J d r i L i -

Description of Soil t S R o i o U L . u A y 

Tested By J-f^KIC/S: ^ r f l C / i 

Job No. VV^26-. OSO 

Boring No. Sample No. 7 

Depth of Sample 

Date of Testing fJ<^ro 3iT./e 7 . / 9 ^ V 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 

1500 

Wt. of dry sample + container 

Wt. of container 

WL of dry sample, Ws 

^ J V X ? . ^<=? 

/ 7 / . / 7 

J?/.If/. 'S-

I jJEr SIE-VL 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3/4 

3/8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

WL Retained 

0 

0 

0 

13.00 

30.16 

H l . 0 7 

.5S.to 

^ i . 3 ( c 

JIS.^13 

io .a:x 

3.^c. 

/e73.a i 

Accumula t ion 
Wt. retained 

0 

c 

D 

13.60 

i 3 l 8 

9,^.3.^ 

/ i3 .3S 

/Se.ni 

^ / V 6 V 

j?7V. $C 

^ i 9 . . i x 

J l / S l - ^ l 

Accumula t ion 
% retained 

D 

0 

0 

,6 

^ . C > l 

3 . 9 : L 

dp.CoQ-. 

^ . 7 ? 

7 9^ 

/c7. '18 

/2.93 

/oo 

% passing 

/ C O 

) 0 0 

/CO 

7?.V 

97.99 

9G.08 

93.38 

9/. 0 3 

9o.oCi. 

S7 3-SI 

8 7 0 7 

O 

% oassino = 100 -- Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; 
(314) 265-5695 

St. James, MO 65559 

ATTERBERG LIMITS DETERMINATION 

Project 0).i3<^ T E ^ ̂ ih>,c/^L. S ^ i ^ ^ i c e s Job No. V-TaS". op i n 

Location of Project <~^t.)UL.iv(^^j /—Rr/c^p,UL. Boring No. 

Description of Soil /? /?O(L ' /V ' (1<-J\\) 

Deptti of Sample Tested By I.J\KJC-£L ^ r / ) c / c 

Sample No. 7 

Date Q c r o s B ^ 7, /77V 

Liquid Limit Determination 

Can no. 

Wt. of wet soil + can 

Wt. of dry soil + can 

Wt. of can 

Wt. of dry soil 

WL of moisture 

Water content,' w% 

No. of blows, N 

/? 
3 0 . 3 3 . 

J?3. -/.Q 

I0 .5C. 

fO.K:, 

^ . G O 

7 S 3 

J I S 

D 

3 O . ^ . 3 L 

JO.<..cn 

13.^0. 

/ O . S i f 

^ . 3 3 

V/.i?3 

. r 3 

E 

j ^ e . 3 ^ 

^ V . V 6 

/ ^ " . (=5 

^ • 8 3 

3.9.9 

7 3 . 7 

3 ^ 

r 
^S,3H 

cSH^G 

/ ^y7 
8.sa 
^.13 

v < ^ ^ 
^ ^ 

^ 

3 0 3 0 

^3- . 77 

/^ '58 
/ 0 . / 9 

S - ^ 3 

v?.V 

/£ 

(L 
<^8.33. • 

<:/^oi 

/o~ I S 

e.3L^ 
V.3Ly 

0-C.77 

/d~ 

/ l / \ 
x*̂  

nb 
B«9 

c.// 
4.) 
c • o 

u 
0) 
4-1 

~« 
^ 

V 
\ 

^ . 
G)\ N. 

V 
\ » <? 

\ , 

\ , 
\ 

\ , 

\ 

Flow index Fi--

Liquid Limit = 

Plastic limit = 

Plasticity index / = 

V7 
J70 

£2-

10 15 20 25 30 40 50 

No. of blows, A/ 

GQ 80 200 

Plastic L imi t Determination 

Can no. 

Wl. of wet soil -̂ can 

Wt. of dry soil -i- can 

Wt. of can 

Wt. of dry soil 

Wt. of moisture 

Water content, w% = w 
p 

C 
^ 3 77 
J ^ 3 . I 3 

J 3 - 3 1 

( i .64 

/ . - 5 7 

^ c . 1 

K 
- ? A V 9 

ci?c. 7<i 

./^./7 
s a 7 

/ • 0 3 

19-3 1 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

COMPACTION TEST 

Project 0(^(^7—TiE,i-HAJiC/^e_ j 3 ' £ / ? i ' i c ^ s 

Location of Project <:~3/Ji./.n^/^n) Z aur i /^ /LL. 

Description of Soil T?i^ni,iA ) C i a\^/ 

Job No. ^ - / S l ^ . C i - ^ O 

Boring No.. Sample No. 7 

Test Performed By L i ^ K J r p 3 T / ^ < ^ I C DatPnfTp<;t O r rcr=ir^./e. 7 / ^ 7 4 

Blows/Layer - ^ ^ No. of Layers ___ :5 wt r̂ f Hammpr-^~. J " ih 

Mold dimensions: Diam 0 . 3 3 tt H\ n . 3P. tt Vni . 0 3 s : ^ m f t 

'Water Content Determination 

f ^ 1 

T5 

>< 

•a 

OL. / 

/ 

/ 
/ 

. / 
•> 

/ 
/ 

/ 
/ 

A 
/ ^ 

— ^ 

N 
V 

\ , 

\ 

\ 

\ 

\ 

\ 

\ 
V 

\ 

\ 
% 

\ 

\ 

\ 

\ 

V 
IU. .3V 

Optimum moisture = . 

Water content. tv% 

3<l .2 "r. Maximum dry density = 1 ^ ^ ^ pcf 

Sample no. 

Moisture can no. 

Wt. of can- i -wet soi l 

Wt. of can + dry so i l 

Wt. of v/ater 

WL of can 

Wt. of dry soi l 

Water content , w % 

1 

w(:«)i /i? 

7S-I.:3 

d t v . i y 

nc 

'11.03 

S73,-X 

H..0, 

l i S . 51 

e.cc.ci> 

l iS.51 

S-lOi> 

7am 
IC.SL 

2 

/\0L 

fCZJfc 

T7o.k.6 

/ J i . - l i 

n-i3 

L^i.n 
JIC.I , 

e^ 
?:a9.te 

701-77 

la i .n i 

73.3-JL 

C'IS.-IG 

in.'c' 

3 

T 

S77.IS, 

7(:il.lO 

I37.C& 

i^ l .55 

S'no.55 

3H.D 

^ 7 

7c^C:'Al 

eiC.S'k 

IH7-T^ 

m-is 

ue . i 3 

J?V.a 

4 

p 

•m..% 

Hli.lG 

5o.fk> 

/¥?.•/1. 

3a.7JJ 

j i i . :x 

z 

sri.ot 

•fH3t>' 

fc^.^t 

m f i i 

5f lda . 

J 1.5 

5 6 

• 

Dens i ty Determina t ion 

Assumed water content 

Water content , a -% 

Wt. of so i l + mo ld 

WL of m o l d 

WL of soi l in mold 

Wet density, pcf 

Dry densi ty y, pcf 

I L . S 

/ (p .p . 

3 1 % - 0 

ao<c(c .0 

1 1 3 0 . 0 

) I ^ . S 3 

9S.S9. 

n 
/9.9 

3'IOCi.Q 

j i o i , ( , . o 

/83c. o 

/a 1.37 

/ 01.^q 

J i 3 

J I H . I 

3 0 1 0 - 0 

^0 /c . ( : .O 

/S'/^.o 

1 3 ^ . 1 0 

73-3^/ 

^ i . s -

^..1.9 

3^isoo 

JlOip4:..0 

l&^'i.O 

i 3 ^ . n s 

/oj^.n^ 



MOISTURE CONTENTS 

PROJECT NAME OP>C-/ Tk.<ij^AJICJCIL. <:3f^^\y I C ^ . S , 

PROJECT NO. */*9<SS'.CRri 

DATE OF TEST OcT. 7 / 7 9 7 

TESTED BY lj) / ,<£ S y / ^ r 

Boring 
Na 

-

Sample 
Na 

s 

Sample 
Depth 

Sample 
Type 

6f?/)t3 

Sample Description 

DRRK^EU> CCJ^Y 

Wet Weight 
•K Tare 

38% 3 4 

Dry Weight 
•t- Tare 

337-^8 

Tare 
Na 

8 

1 Tare 
WL 

/^ .OQ 

1 ^ 
MoisL 

/3.<. 

• 

HP/ 
T3 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: O/S^-r 7 r < ^ » f J i O / ^ u v S g l / g t / i C E . ' ^ 

Location of Project: - ^ ^ { ' ' ^ VPtitf L./^N'h n L L Boring No. 

Description of Soil J^/^l?*.^ K F T : > ( 2 L . / ^ \ J 

Tested By L A R R \ I N f H ? m n i u ' 

Soil Sample Size (ASTM Dl 140-54) 

Job No. ^9/^3". 030 

Sample (^. s 
Depth of Sample 

Date of Testing _ Ocjroe£/e. W . 7 9 9 ^ 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -<• container 

Wt. of container 

Wt. of dry sample, Ws 

< ^ 3 l l . 0 L 

/ 9S . iS -p , 

^ / / ^ . 9 S 

' ' D e r Siey^ 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

0 

I83>S 

S-3a 

V7^fc 

/se.os 

78/.9^1 

75 .67 

S^-^i 

J79:?.(^^ 

j ? i / . ne 

. a 9 

/ 0 ' 6 s i 3 ^ 

Accumula t ion 
WL retained 

O 

/S- 3 3 

o?6.67 

73 .93 

^ 3 3 9 8 

Vyo-.77 

'J89.Q>^ 

3 7 3 . V 3 

e^8.o9 

/ 0 7 9 . S 7 

/o&o . / l 

o ^ / / j ? . v ' 3 

Accumula t ion 
% retained 

o 

<0.S9 

J'^C. 

3.-57 

/ / . o 8 

/ i . i ^ 9 

J)3.73 

^ 7 ^ y 

V/. 0)9 

S I . 13. 

5 / . 13 

JOO 

% passing 

/ O O 

9 ^ / 3 

9 6 . H 

9^9/ 

8B.9a 

Bo.3/ 

r /6 .S^ 

7^ . 9^ 

S 8 . 9 / 

VP38 

^ 8 . 3 7 

(D 

% oassino = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTA L SER VICES 111 East Hardy; P.O. uox 297; St. James, MO 65559 

(314) 265-5695 

C O M P A C T I O N TEST 

S ^ e t / K ^ / t ^ Project O S ( j Tc-c-HAriC/^i^ 

Location of Project ^ ^ i ~ u t \ / P , f J / ^ / ^ f f t ^ F i i - L . 

Description of Soil J 3 ) R p K /RE'T^ C . L A t I 

Job No. ^ / 9 < Q 3 . 0 3 O 

Boring No. . Sample No. 3. 
Tp^t PprtnrmPfi Ry v l o H / 0 7 ) 0 f l P S H A L L / HatP nf TPQ! O d T O R p Q / T , f ^ ^ V 

Blows/Layer i ^3L . No. of L a y e r s ^ Wt ni Hammpr S . 3 Ih 

Mold dimensions: D i a m . ^ ft Ht 0 . 3 9 ^ ft Vnl 7 / 3 . 3 3 5 m f t 

'Water Content Determination 

Sample no. 

Moisture can no. 

Wt. of can-i-wet soil 

Wt. of can-i-dry soil 

WL of water 

Wt. of can 

WL of dry soil 

Water content, w% 

1 

B^ 
Hsi.a. 

Ht6.'^ 

SI??' 

7Zic 

315. le 

ILb 

p 

2 

B'l 
'^fl.7o ^3.5-3 

V57ac-P^.36" 

V;?,6V 

m.o.'i 
%6.o\ 

IL . \ 

^3.ie 

n ^ 
^-iS.c^ 

n^. 

PR 
3^.75 

•dS3S3. 

eai 

^l i .Oi j ' 

i 1 i . l 7 

^.i> 

3 

^ ^ 

i l l - i s 

7 9 i n 

StT-)3 

S-151 

2(^'3i 

1-63 

/}2 

3(£S3 

'3i^.5-i 

3cJ^ 

S'l.A'j 

m ' 3 i 

1̂ .1 

4 

F 

5i7-ci 

T 
i,ic.l3 

s 

F R 

I'^l-CC 

VTi. 37 55^39 •Jt'acc 

-10.% 

m:^ 
3f3.97 

/YV 

SU4 

171.515 

a.'7.6( 

/3 9 

mch 

71.1 A 

a,L7-ie 

Jt.-3 

l a 

iiSfiB 

3fca.&; 

.56./f 

S-7.&7 

SiTSiiS 

^ H 

6 

r AA 
7/S.<4537-7^ 

i/7-:^ 

%.7.7 

rn.iri 

i n u ' i 

^ . 6 

H67. l l 

S6-%3 

ff7.iS 

3i>3.i3 

23 .7 

Density Determination 

Assumed water content 

Water content.«;% 

WL of soil + mold 

Wt. of mold 

W L of soil in mold 

Wet density, pcf 

Dry density y, pcf 

/ ^ 

/ 6 - 3 

7=577 
3^770 

5So7 

Kcl-IO 

739./(^ 

in 
11.9 

9S99 

3 7 7 0 

3eQH 

/ 7 / . a a 

776:^9 

/J? 

J 3 .7 

S s ^ i 

3 7 no 

. 7 7 7 / . 

770-27 

/S ' / . ' / i . 

/9 
H.Q, 

sue 
3 7 7 0 

^"78 

/79.C0 

/ah.o<^ 

JPd.S' 

J?c9 

9378.7 
3'77D 

Slo^S- 70 

/^S.7B 

137. H 

J/35 
^ 3 . 7 

9333- 7 

3 7 0 0 

S3'63. TO 

/ ^ 3 . 5 7 

13:^.88 

Optimum moisture = . ' . 

Water content , w X 

= /77o Maximum dry density •• pcf 

http://H67.ll


MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; 
(314) 265-5695 

St. James, MO 65559 

ATTERBERG LIMITS DETERMINATION 

Project <97?^ T e ^ A . h r n , 35'f^r?i/jc/^.^. Job No. _ 

Location of Project c3 / / i . i .n . - ^^ / / . A / v i ^ r i L t . Boring No. 

Description of Soil ~l3>f^R'K ~Ri^i> CLu^s/ 

Deptfi of Sample Tested By ^ Y G H U /D f tRSHi^ 

^7J3--nj?r) 
Sample No. s 

. Date ( ^ ) c r o ^ ^ ^ / 7 / 7 7 < / 

Liquid Limit Determination 

Can no. 

Wt. of wet soil -(- can 

Wt. of dry soil -i- can 

Wt. of can 

1 Wt. of dry soil 

Wt. of moisture 

Water content, w% 

No. of blows, N 

^ 3 
97.0:? 

73/31 

31.73/ 

11.99 
9-11 

3S-^ 
313 

. 3 

9 7 3 9 -
^ 3 . 3 3 

33/. 79 

/ I . / / 
3 - 9 ^ 

3 3 . 3 

3 1 

3? " 
3831 
7V.<^V 

33-3ID 

/3/-99 

9.17 

.^3 3 
3 3 

c. 
3S0(o 

^7.^9 
3^./A 

9.^7 
3.07 

3 L I 
98 

/9-7 
3-1.37 

70,. 9 3 

33.IP> 

I 9 Q 7 
s.ia 
33.9 
/ 8 

^ - / 

'9P>.aP. 

^3 -39 

3I.L>9 

71.93 
^.Ir9 

.^9. a 
1 

3 1 

'2£: 

^ 3 7 

0) 
•"•A-; 

o 

u 
4J3.3 
to 

31 

1 

..̂  

^ ^ 

9 © 
, ^ 

^--e . ^ ^ 

' ^ - -

& 

^ 

- ^ 

© 

Flow index Fi 

Liquid Limit 

Plastic limit 

Plasticity index / 

3 i ^ 

/ S 
= 311 

10' 15 20 25 30 40 50 

No. of blows, N 

60 80 100 

Plastic L imi t Determination 

Can no. 

Wt. of wet soil + can 

Wt. of dry soil -i- can 

Wt. of can 

Wt. of dry soil 

Wt. of moisture 

Water content, w% = w 
p 

(3 
3//.- 7fl 
J/^--3g 

I 6 ' . ^G 

9.90. 

A V 

/VV 

c=, 
^ 3 3 9 

^Ji-S9 
7 3 9 ^ 

9.38 

l . l 

/V9 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

A STACK & ASSOCIATES COMPANY 

Environmental 
Site Assessment 
Laboratory Testing 

Wastewater 
SoU 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
SoUs 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Site Samplinp 
Industrial 
Leakage Testing 
Percolation Tests 
Permeability Tests 
Soils 
Water 

SULLIVAN LANDFILL CLOSURE 
HYDRAULIC BARRIER PERMEABILITY RESULTS 

Clay Moisture Content Permeability 
Sample (%) "K" (cm/sec) 

7 19.9 4.75 X 10-8 
8 13.6 • 2.2x10-7 

111 East H.ardy Street, P.O. Box 297 St. James, Missouri 65559 314-265-5695 



IN-PLACE DENSITY DATA 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2603 

6.4 

1 

Test Pad 

r 10" 

4" 

3038 

124.5 

217 

21.5 

103.0 

20.9 

101.8 

19.9 

101.2 

MOISTURE (MS) 

567 

11.8 

2 

Test Pad 

r 18" 

4" 

3067 

124.1 

201 

19.7 

104.4 

18.9 

101.8 

19.9 

102.6 

3 4 

DATE OF TEST Auaust 3 . 19 94 

WEATHER 90 " Sunnv 

TESTED BY: Jeff Medows 

CHECKED BY: Terris Ca tes 

5 

• 

, 

6 7 8 9 10 

REMARKS In Place Hvdraulic Barrier 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
I 
2 
3 
4 
5 
6 
7 
8 
9 

Soil Description 
Brown clay 

Optimum Water 
Content % 

19.9 

Maximum Dry 
Densitv lb/ft3 

101.8 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISIURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR N O . 

% REQUIRED 

DENSITY (DS) 

2590 

6 . 4 

1 

10" 

6" 

3651 

115.5 

172 

16.9 

98.6 

17.1 

95.7 

21.7 

103.0 

MOISTURE (MS) 

567 

11.8 

2 

10" 

6" 

2853 

116.4 

197 

19.7 

96.7 

20.3 

95.7 

21.7 

101.0 

3 

18" 

4" 

3630 

115.7 

185 

18.3 

97.4 

18.8 

95.7 

21.7 

101.1 

DATE OF TEST Auaust 4. 19 94 

WEATHER 80 " Cloudv 

TESTED BY: Jeff Medows 

CHECKEI 

4 

18" 

4" 

3726 

114.4 

201 

20.1 

94.3 

21.3 

95.7 

21.7 

98.5 

5 6 

3 BY: Terris Cates 

7 8 9 10 

REMARKS Hydraulic Barrier 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE • 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Soii Description 
"Brucker" Borrow Study 

Optimum Water 
Content % 

21.7 

Maximum Dry 
Densitv Ib/ft3 

95.7 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2589 

6.4 

1 

K,825 

6" 

4" 

3227 

121.1 

247 

25.1 

96.0 

26.2 

101.8 

19.9 

94.3 

95 

MOISTURE (MS) 

562 

11.8 

2 

L,810 

6" 

4" 

3336 

119.5 

236 

23.9 

95.8 

25.0 

101.8 

19.9 

94.1 

95 

3 

<:-!-10,760 

6" 

4" 

3243 

120.9 

242 

24.6 

96.3 

25.5 

101.8 

19.9 

94.6 

95 

DATE OF TEST Auaust 5. 19 94 

WEATHER 80 •> Sunny 

TESTED BY: Jeff Medows 

CHECKED BY: Terris Cates 

4 

J-l-50,840 

18" 

6" 

2436 

122.8 

230 

23.2 

99.6 

23.3 

101.8 

19.9 

97.8 

95 

5 

)-t-75,800 

18" 

6" 

2701 

118.5 

217 

21.8 

96.7 

22.5 

101.8 

19.9 

95.0 

95 

6 

K-l-90,750 

6" 

4" 

3109 

122.9 

242 

24.6 

98.4 

25.0 

101.8 

19.9 

96.7 

95 

7 

L,775 

18" 

6" 

2588 

120.3 

221 

22.2 

98.0 

22.7 

101.8 

19.9 

96.3 

95 

8 9 10 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Soil Description 
Brown Clav 

Opt imum Water 
Content % 

19.9 

Maximum Dry 
Densitv lb/ft3 

101.8 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; S i James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

5TAN(iAflDI2ATIONl 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

%COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2597 

6.4 

1 

H75, 625 

9" 

4" 

3387 

119.0 

222 

22.5 

96.5 

23.3 

101.6 

22.7 

95.0 

MOISTURE (MS) 

556 

11.9 

2 

H50, 550 

9" 

4" 

3283 

120.5 

220 

22.3 

98.3 

22.6 

101.6 

22.7 

96.7 

3 

150, 500 

9" 

4" 

3413 

118.6 

218 

22.0 

96.6 

22.8 

101.6 

22.7 

95.1 

DATE OF TEST Auaust 15. 19 94 

WEATHER 80 • Sunnv 

TESTED BY: Jeff Medows 

CHECKED BY: Terris Ca tes 

4 

1,600 

18" 

6" 

2512 

121.6 

230 

23.4 

98.2 

23.8 

10L6 

22.7 

96.7 

5 

H75, 525 

18" 

6" 

2442 

122.9 

224 

22.7 

100.2 

22.7 

I0I.6 

22.7 

98.6 

6 

G75, 575 

9 

4" 

3124 

122.9 

234 

23.8 

99.1 

24.0 

101.6 

22.7 

97.5 

7 

1,500 

9" 

4" 

3054 

123.4' 

227 

23.0 

100.4 

23.0 

101.6 

22.7 

98.8 

8 

H,480 

18" 

6" 

2554 

120.9 

237 

24.1 

96.7 

25.0 

101.6 

22.7 

95.2 

9 

H,610 

18" 

6" 

2676 

119.8 

221 

22.4 

97.4 

23.0 

101.6 

22.7 

95.9 

10 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

& 

5 

Soil Description 
Brown Clay 

Optimum Water 
Content % 

J2.7 

Maximum Dry 
Density lb/ft3 

101.^ 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

%COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2593 

6.4 

1 

K25, 575 

8" 

4" 

3088 

123.4 

244 

24.4 

98.9 

24.7 

101.8 

19.9 

97.2 

MOISTURE(MS) 

566 

11.9 

2 

LlO, 555 

8" 

4" 

3016 

124.6 

232 

23.1 

101.5 

22.8 

101.8 

19.9 

99.7 

3 

C25, 590 

18" 

6" 

2480 

122.1 

226 

22.5 

99.6 

77.6 

101.8 

19.9 

97.9 

DATE OF TEST August 9. 19 94 

WEATHER 95 " Sunny 

TESTED BY: Jeff Medows 

CHECKED BY: Terris Cates 

4 

K75, 550 

18" 

6" 

2397 

123.6 

227 

22.6 

101.0 

22.4 

101.8 

19.9 

99.2 

5 

L50, 575 

18" 

6" 

2538 

121.3 

210 

20.7 

100.5 

20.6 

101.8 

19.9 

98.7 

6 

K50, 500 

8" 

4" 

3175 

122.0 

237 

23.7 

98.3 

74.1 

101.8 

19.9 

96.6 

7 

L,500 

8-

4" 

3781 

121.4 

229 

22.8 

98.5 

73.1 

101.8 

19.9 

96.8 

8 

K75, 490 

18" 

6" 

2560 

122.5 

244 

24.6 

98.2 

24.0 

101.8 

19.9 

96.5 

9 

195, 505 

18" 

6" 

2570 

121.8 

228 

22.9 

97.7 

23.5 

101.8 

19.9 

96.0 

10 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

1 
2 
3 
4 
5 
b 
7 
& 
$ 

Soil Description 
Brown Clay 

Optimum Water 
Content % 

19.9 

Maximum Dry 
Density lb/ft3 

101.8 





MIDWEST TESTING 111 East Hardy; 

& ENVIRONMENTAL SERVICES 
P.O. Box 297; SL James. MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 

BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

STANDAftDI2ATI(5N 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

%COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2608 

6.4 

1 

125, 750 

9" 

4" 

3265 

120.8 

233 

23.5 

97.3 

24.1 

101.6 

22.7 

95.8 

MOISTURE (MS) 

564 

11.9 

2 

H50, 800 

9" 

4" 

3196 

121.9 

233 

23.5 

98.4 

23.9 

101.6 

22.7 

96.9 

3 

124.725 

9" 

4" 

3219 

121.5 

239 

24.1 

97.3 

24.8 

101.6 

22.7 

95.8 

4 

H50. 750 

9" 

4" 

3102 

123.3 

245 

24.8 

98.5 

25.2 

101.6 

22.7 

96.9 

5 

H.775 

9" 

4" 

3192 

121.9 

239 

24.1 

97.7 

24.7 

101.6 

22.7 

96.2 

DATE OF TEST _ , 

WEATHER 

TESTED BY: 

CHECKED BY: 

6 

H25. 755 

18" 

6" 

2551 

121.0 

233 

23.5 

97.5 

24.1 

101.6 

22.7 

96.0 

7 

1.700 

18" 

6" 

2451 

122.7 

242 

24.5 

98.2 

24.9 

101.6 

22.7 

96.7 

Auaust 11 . 19 94 

90 » Partly Sunny 

V?ft M?;l9W9 

Terris Cates 

8 

150. 710 

18" 

6" 

2569 

120.8 

229 

23.0 

97.7 

23.6 

101.6 

22.7 

96.2 

9 

G25. 725 

18" 

4" 

3328 

119.9 

229 

23.0 

96.9 

23.8 

101.6 

22.7 

95.4 

10 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 
SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

1 
i 
4 

5 
6 
7 
& 
$ 

Soil Description 
brown C l̂ay 

Optimum Water 
Content % 

l l . l 

' 

Maximum Dry 
Density Ib/ft3 

lUl.t 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; SL James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

%COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

2605 

6.4 

1 

K75.460 

9" 

4" 

3257 

121.0 

243 

24.4 

96.6 

25.2 

101.6 

22.7 

95.1 

MOISTURE (MS) 

564 

11.9 

2 

175.425 

9" 

4" 

3157 

132.6 

325 

22.4 

101.3 

22.4 

101.6 

22.7 

98.6 

3 

175, 375 

9" 

4" 

3273 

120.8 

232 

23.2 

97.6 

23.7 

101.6 

22.7 

96.1 

4 

K75, 375 

9" 

4" 

3504 

117.6 

218 

22.2 

96.8 

23.2 

101.6 

22.7 

95.3 

DATE OF TEST Auaust 12. 19 94 

WEATHER 90 • Mostly Sunny 

TESTED BY: Jeff Medows 

CHECKED BY: Terris Ca tes 

5 

K75. 425 

18" 

6" 

2694 

118.9 

219 

22.3 

96.6 

23.1 

101.6 

22.7 

95.1 

6 

L75, 375 

18" 

6" 

2545 

121.3 

218 

22.2 

99.1 

22.4 

101.6 

22.7 

97.6 

7 

J75. 325 

9" 

4" 

3314 

120.2 

231 

23.6 

96.6 

24.5 

101.6 

22.7 

95.1 

8 

K75. 375 

9" 

4" 

3353 

119.7 

217 

22.1 

97.6 

22.6 

101.6 

22.7 

96.1 

9 

L25, 325 

9" 

4" 

3153 

122.6 

234 

24.6 

98.7 

24.3 

101.6 

22.7 

97.1 

10 

L,350 

18" 

6" 

2568 

120.9 

231 

23.6 

97.2 

24J 

101.6 

22.7 

95.7 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

1 
2 
J 

4 
5 
6 
7 
& 
$ 

Soil Description 
Opt imum Water 

Content % 
Maximum Dry 
Density lb/ft3 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ic»s 
295 Emma Lane 
Sullivan, MO 63080 
314860-2432 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

o/o MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY fDS) 

37 ̂ ^>3 

C.9 
1 

T O R / 11= r 

V" 
.9px?n 
/s/.^" 
^.•^i= 

. ^ 3 . 0 

9 8 3 
^ 3 3 
/CI-(o 
3l7i7 
%.9 

93 

MOISTURE (MS) 

,53-V 

/1 .9 

2 

I r ^ b f ^ r 

7-
3 3 c o 
/.Ho-9 
J7.7fi 

.^3:J 
99.1 
.93Q 
/Ol.lr.. 

. Q Q 3 

Q.'S.i. 

93 

3 

f^TTf^m^-

/ " 

.^^.VrO 

l / ' 7 1 ^ 

^.^9 
4 l 9 f 

h ' 9 
,733 
/di.f., 

.•0313 

Ho 

93 

4 

Btrrm^-' 

/ . " 

^ ^ , V ^ 

i i < i 3 

r^-^O 

. ^ ^ /.. 

9(^3 
^ 3 3 

/ d l (̂  

..:?,;?. 7 

93.'^ 

9o 

DATE OF TEST rr/ j i^-^i/sr 7/̂ •̂ ^̂  94 

WEATHER 7f^ 

TESTED BY: < 

CHECKEI 

5 

i^'Trf.m7" 

C3-
^ 3 - 3 ^ 1 

/ ^ i . 3 

J 7 3 7 

. • i 4 3 

9/^3 
^ - 3 
/ O J f. 

.7.7.7 
93 .3 

93r 

6 

- ^ / / ^ 'A 1̂  / 

'-7fP/^<ly \ / / y i l 4 , 'H f \ / 

D BY: 7 J i C ^ 

7 8 9 10 

REMARKS 

DENSfTY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

[ 
2. 
? 

Soil Description 
Brown Clav 
Brown Silt Clav 
Licht Brown Clav 

Optimum Water 
Content % 

19.9 
22.7 

XO.D 

Maximum Dry 
Densitv Ib/ft3 

101.8 
101.6 

toz.x 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: 

PROJECT NO.: 4425.030 

Suiiivan Landfill Closure 
Sullivan, MO 

TESTS PROVIDED FOR: OBG Technical Semces 
295 Emma Lane 
Sullivan, MO 63080 
314860-2432 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

^ ^ 9 ^ 

^ - ^ 

1 

T 5 2 . /£?e7 

f" 

r 
^ 3 7 8 
/ / 9 . 2 . 

^ 3 0 

zz.-y 
^t;,.L 
t r 3 . /.. 

/ep/.o 
^ Z ' 7 
93. J 

s-
93-

MOISTURE (MS) 

3~SZ. 

//8 
2 

/ . , t oo 

9" 
V 

3^zno 
/ZI / .7 

ẑ ^ 
Z ^ . l 
^ 7 . £ P 

ZV,'3-
/o/.c 
cz.i 
9 3 : 6 ' 

5 - " 

f : r 

3 

/CSV, i c o 

Z/^" 
^ ^ ' 

ZT3n 
/ Z / Z 
Z l ^ 
Z ^ . l 
^ 7 , 3 
Z ^ 3 
/(Ci/.C' 

ZZ,1 

96.£/ 

5" 
f 3 

4 

^ . / O C 

/ ^ " 

6 ^ ' 

Z'=r'=r^ 

/ 3 A ^ 
3 2 ^ 
ZZ.7 
9y. ? 

Z Z . 3 
/0/.6^ 
•Z2.1 

i7-7 

^ 

^ 5 -

j 
DATE OF TEST O / / 

WEATHER ^ 3 ^ 

TESTED BY: ' 3 3 c ' / ^ / ^ 

CHECKEI 

5 

/ 7 5 - V 7 r 

^ ' 

4 / " 

. ^ s - / 
/z/,c/ 
^ 5 7 

T ^ ^ . T 
^ y . ^ 
^ V . / 
/ ^ / ' O 
Z Z . 7 
^ ^ . ^ 

3 -
9 3 -

6 

TZi- .^TT 

f 
^ " 

T ^ 7 < / 

/ / 9 . Z 
z.^o 
Z Z 3 
9oi3-
^ 3 . 6 

/O/^C' 
^Z3 
^3 :<p 

T 
^ ^ 

D BY: 

7 

M T i ' Vz<r 

? ' 
V ' 

3 3 > T 7 

/ / ' F . 3 -
z-^^ 
Z 3 . { 

<p/ . . ^ 
Z 3 3 
/OI.C 

zzn 
^ 3 1 0 

t S -
3>3-

8 

r^c.Hz^ 

//?' 
0 " 

zc^is 
/ / 3 . 7 
2 Z ^ 
^ ^ , ? 

9>/^.(^ 
^ 3 . l 

/o//:. 
zz,-7 
93- . I 

5 -

9 ^ 

7 19 94 
: 3 c M / ^ i / 

^^^.iaftvor* 

9 

r t s r Sir 

/ ^ " 

/ : - " 

J ^ ^ 3 Z 

/ / 9 . 9 
^ 3 ^ 

^ ? >/ 
^ / i . s -
3 ^ Z 
/ ^ / ^ 

Z Z . 7 

^ S - ^ 

s-
9^~ 

10 

M-KT. r « r 

/ A " 

^ ' 
P ^ 6 A 

/ZT'.^Y 
Z ^ ^ 

Z ^ Z 
4//P.Z 
zy^,6? 
/ i ^ / . ^ 
zz^-? 
^ / ^ . 7 

3 — 
^ 3 -

REMARKS 

DENSITY MOISTURE 

TROXLER 34IIB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 

t 
^ 

Soil Description 
Brown Clav 
Brown Silt Clav 
Licht Brown Clav 

Optimum Water 
Content % 

19.9 
22.7 
20,0 

Maximum Dry 
Den.sitv lb/ft3 

101.8 
101.6 
/02 .3 







MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 

*. 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

^(^ ' /Z 

^y 
1 

Iff/oo 

9-
( / " 

• ^ Z T - ? 

} ^ 3 
y y . ^ 
2 - 3 3 
9 7 3 
z^</.£. 
/ £ ? / . ^ 

Z Z . 7 

^ ^ - . ^ 

s-
7tr 

MOISTURE (MS) 

5-V/ 
/ / • 7 

2 

y^?^'/?^ 

9 " 
V " 

>,7 /^6 , 

/z/.<^ 
Z / i / 

Z Z ' i T 

9 7 / 
Z Z . - ? 

/<o/.& 
Z Z . 7 
97 'C 

5 -

f^ 

3 

ŝ7?.m) 

r 
( / -

^ - ^ n a 

/ Id^ . f^ 

ZZf? 
Z i / . / 

7C-3 
Z T . O 

/ £ > / . ( , 

?e.7 
Q<r.O 

3 -
9 3 

4 

/.Z'r3Ti 

r 
9" 

^ ^ 7 9 

/i^.r 
Z / 9 
Z^.7 
'?/..(, 
r ^ 3 
M / . ( ^ 

ZZ,-r 
^S-T/ 

r 
"f^-

31 «4- oDU-/:»*Oi: . 

DATE OF TEST ^ / / < B 1 

WEATHER ^ 3 - o S c ^ / ^ ^ L 

T E S T E D BY: 3 ^ ^ € = y ^ y ^ M ^ Z > O c ^ . 

C H E C K E I 

5 

^-/l/. to 

/ f i " 
/ 3 

Z l ^ l 
///?. r 
^ p 9 -

^/.-Z 
^ 7 . / 

zz3 
/ O h O 

zzn 
9T.i> 

3 -
• ^ - ^ 

6 

67f: 37^ 

/ f 3 " 
/ , ' • 

Z < / < > ' ^ 

/ZZ,9 
7 / I / 

Z Z . 3 
/(X>.V 
2 : 2 : . / 

/<0/.G 

ZZ.7 
f8.<\ 

3 -
9-5' 

D BY: 1 / - ^ - ^ 

7 

^7s:v^s-

/ 3 " 
^ ' • 

Tlf^^O 

/Z6>.l 
Z3<^ 
C Z . ^ 

9 0 . 3 
^ c / 2 

/6)/.C 

zz>i 
9^ .0 

5 " 

93-

8 9 

9 94 

/ 

s 

10 

REMARKS 

DENSFTY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

I 
z. 
? 

Soil Description 
Brown Clav 
Brown Silt Clay 
Licht Brown Clav 

Optimum Water 
Content % 

19.9 
22.7 

:U>.D 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 

lDt.3> 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 255-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 

BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: 

PROJECT NO.: 4425.030 

Sullivan Landfill Closure 
Sullivan, MO 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 
^ 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

o/o COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

^V 
^ O ^ O C P 

1 

F 7 3 : ^ 

9" 
V" 

^ 3 3 - ^ 

/ 7 3 / . 0 

; z / ^ 
3'7.-7 

f^. ? 

Z 7 3 

/ ^ / ^ 

z z , i 
(?/(., P> 

3 -

f^ 

MOISTURE fMS) 

ff/̂  

\\n 
2 

7rzs:35D 

9 " 

v" 
-^z , t l 

f Z / . ( ^ 

z . ^ 3 

^ 3 . 9 

Q 7 . 1 

zv,r 
/ O / b 

y. t . i 
^(i.-Z. 

5 -

95-

3 

f=5d.UC 

9' 
V' 

Z>¥0^ 

//< .̂0? 

3/fb 

zz,o 
f^'? 
Z Z . l 

/SfcC^ 

^731 
C?3-^/ 

o 
9 S 

4 

Y 7 ^ / ^ ^ 

r 
Y" 

37e,9 

//0.7 
Z / Z 

r.i.'T 
9/^.G 

Z Z t Z 

/a/.O 

zzn 
931 

f9 
9 ^ 

514 850-2432 / 

DATE OF TEST / ^ / / / 19 94 

WEATHER ^ 5 ^ " 3UoOT>iy 

TESTED BY: ^^^/=v^ A ( ^ r > r , ^ S 

CHECKEI 

5 

f r ^ . < ^ 

6 

fZS.HkiO 

\ ' 

7 8 " 

( / ' 
Z7Z9 

/ Z 3 . \ 

^z9 
Z^.6, 

99. S-

^ 3 . 7 

/o/.c 
Z Z . 7 

9 S.O 

5" 

9.^ 

I S " 

{f" 
z3^99 
/ / ^ . 7 

Z t 7 

Z.-Z-.Z^ 

9(i,.3 

zz,v 
/o/o 
rz--7 
9 3 0 

3 

9^ 

D B Y : 

7 

rzj^/^^/i 

/ /9 ' 
^i." 

ZVz^V 

/ Z ^ . 1 

z</6 
7^3:3' 

fz.i^ 
z:̂ , / 
/V/,i> 
zz.n 
9/"^/ 

. ^ 

^ ^ 

8 

6 l ^ 9 0 D 

9" 
V " 

^ • ^ o 

//9.Z. 

^ / S 

z / 0 
9 7 . ' / 

ZZ.7 

/ / ) / .h 

zz.y 
9 3 9 

3 -

9 ^ 

9 

^yy-yjc) 

9 ^ " 
^ * 

Z ^ ( / 9 

//9:<r\ 
Z Z ) 

zz.y 
9r^,M 
^ ? V 
/0/.& 

ztn 
93:3 

s-
i.̂  

10 

• 

RE.MARKS 

DENSITY MOISTURE 

TROXLER 341IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
( 
% 

5 

Soil Description 
Brown Clav 
Brown Silt Clav 
Licht Brown Clav 

Optimum Water 
Content % 

19.9 
22.7 

Maximum Dry 
Den.';irv lb/ft3 

101.8 
101.6 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 255-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 53080 

DAILY S T A N D A R C 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR N O . 

% REQUIRED 

r 

C O U N T S 

DENSITY fDS) 

/^y 
^ 0 0 7 

1 

^7/ , '^( / 

9 " 
9 " 

zzoo 
/ 3 Z . - 0 

Z i 9 
Z 3 9 
/<D03 
2 / . . ^ 
/ a z 3 
3<0.0 
9^. /^ 

^ 

9 3 -

MOISTURE fMSl 

^ / / . 7 
'3'3Z? 

2 

332).'/zr 

9 " 
< / ' 

^ZZO 
/ z 7 , 3 ' 
zzz 
Z 5 S 
' ?^ ,Z 
Z ^ . 7 
/ i /Z .3 
Z^.O 
'7/^..7 

^ 

93-

3 

3, 'Jzr 

9" 
V " 

3 Z O I 
/zz , i9 
z i l 
Z / : 3 ' 
/ a / .3 
^ / . / 

//7Z>^ 
73/.(? 
^ ^ . Z -

^ 

^ ^ 

4 

3^- i^<z 

/ /9 
/ r " 

Z . ^ ^ ^ 
/̂ /C>.</ 
Z ' Z S ' 
Z3r / 
97.3 

^5»-7 
/az.s 
Z i / . i P 

^ 3 : / 

r ^ 

f ^ 

n 4 860-2432 / 

DATE OF TEST C 3 / 3 ^ 1 

WEATHER ^ 3 " " S>c.^^^^c/ 

^ TESTED BY: J ^ ^ i ^ y ^ ^ ^ > ^ ^ f & r . 

/ CHECKEE 

5 

3'7C0 

z^'^ 
^ • ' 

Z ^ ^ 9 
/ Z / . ^ 
Z^9 
z^ .3^ 
97.fi 
ZV,/ 
/OZ.. 5 
Z47-C/ 

fs:/^ 

^ 

f ^ 

6 

kv5Z7 

/3>'' 
< ^ ^ 

Z { - ^ - ^ 

/ ^ , T 
Z-3>\ 
3=^,0 
9 7 J a 

ZV../^ 
/ i ? Z ^ 

Z ^ r ^ 

9^.^ 

^ 

9 5 -

3 BY: 

7 

<3.-^SZ? 

9 -
4 ^ * 

^ < / ^ Z 
//7.9 

Z / Q ^ 
Z^P. 7 
9 7 . 7 . 
z^/.-? 
7^2 .^ 
^£?Z7 
^3;c/ 

^ 

f ^ 

8 

3^.'r7$ 

f •' 

V 
? / 7 < J r 

/ZZr^ 
ZZ^C 
Z^^.-L. 
9 ^ . / 
* ^ ^ . / 

/ ^Z . 'S 

^ . ^ 

f^.i 

^ 

9 ^ ^ 

9 

-

' 

9 94 

/̂  

t^->-a 

10 

REMARKS 
DENSITY MOI.<;TURE 

TROXLER 3411B 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

( 

?. 
- i • 

Soil Description 
Brown Clav 
Brown Silt Clav 
l.icht Brown Clav 

Optimum Water 
Content % 

19.9 
22.7 

Z ^ : 0 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 

/OZ- . ? 

http://97.fi




MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. 11CJA.2'J7; 

( 3 M ) Ji£-'JG9;: 
Lit. JCiii.oi,. i.iO C5559 

DENSITY OF SOIL AND SOIL - A G G R E G A T L IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landlill Closure 
Suiiivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Servicas 
295 Emma Lano 
Sullivan, MO 63080 

, ! : i ; 314 860-2432 
i : . • . • 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NU\tBER 

STATION 

OI-FSET 

ELEVATION 

MODE 8c DEPTH 

DFNS. CNT. 

WPT DF.NS. 

MSTUF.. CNT. 

MOISTURE 

DRY DFNS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR N O . 

% REQUIRED 

DENSITY (DS) 

' ] ^ ^ / / 

' ^ ; i ! : ^ ^ :, 
'• 1 

<33'sz> 

/ ^ " 

/ ^ " 
; r c ^ - / 

IZ/7 
z i 9 
Z3,Z 
97.f̂  

ZV.3 
/3>.3 
Z^.£/ 
9^ '7 

1 ." 

3' 
3 \ 

MOISTURE fMSl 

i? -32 . 

/AX/' 
•• 2 '• 

^ r 6 t O 

^ 

3 
• p , ^ ^ 

/ZZ.3 
1 

Z3\y 
97: / 

Z^>/ . 
//PZ.3 
ZZ'.'O 
^ ^ 3 

^ 
: II 

' : • l.l " 

3 : 

h ^ -V-co 

^ r 
33C& 
/Z3.'3 
Z,/CP 

Z 7 ^ . 2 ^ 

93,Z 
z z . o 
/OZ. 5 
Z3.0 
f^V 

^ 

4 

z: .̂ vir 

9 r 
3z/:>^ 
/ z / . z 
3iCCp 

z / . d 
/oo3 
Z / ' O 

/ i ? z 3 
^ . i P 

^ 7 3 
• ' * 

• ^ 

DATE O F T E ^ T 

W E A T H E R ^ 

T E S T E D BY: I 

CHECKED 

5 6 

T ^ ^ 7-iD 

^ 

/ ^ 

Z ^ / / 
/ Z / ' ? 
ZZd? 

Z 3 : / 

93.3-
Z 5 . 7 
/<^2-.? 

Za.iP 
9Z..3 

^ 

7) ^7<r 

/ J" 
^ 

Z ^ t ^ 

/ z / ^ 
Z/<> 
z z 3 
99./) 

7 ^ / 

/OZ3 
•Z0.O 

9/,.<i 

^ 

) DV: 

-

C5DMCG 

9 
/ 

• ^ 7 A , ' r 

/ ^ / V 
z / / 

z z y 
^ / P . / 

;^^.0 
/C?Z. 5 

ZZi . i? 

^ 

K ', 

1 

3 94 

It; 

nP.NSITY 

• : • • ; • 

'••- MOLSTURF 

. 1 - . . ' . : ,/i 

TROXLER, 34113 r 
SURFACE MOISTURE • 
GAUGE ' ;.;; î  

"'^•V3\ .. 
SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769: 
14 DEC 93 
24-24708-01 
AMEND 04 

l :M!!: . i 

H 

Wo. 
t 
2. 

^ 

Soil Description 

Brown Clav 
Brown Silt Clay 
l.irht Brown Clay 

Optimum Water 
Conrcnr %, 

I'J.y 
22.7 

Z/7.fJ 

Iv lxximum Dry 
DcTKirv Ib/ft3 

101.8 
IU1.6 

/£7-7L. ^ 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. i;;i* l̂ 'J?: U. J:.iih l.iO G5559 

DENSITY OF SOIL AND SOIL - A G G R E G A T L KJ PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landlill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

I 

TESTS PROVIDED FOR: OBG Technical Servicas 
295 Emma Lane 
Sullivan. MO £3080 
314 860-2432 

• ! : • • ' • 

DAILY STANDARD COUNTS 

comis 
STANDARDIZATION 

L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DFNS. CNT. 

WET DFNS. 

MSTRE. CNT. 

MOISTURE 

DRY DFNS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) ' 

' ^ . ^ , 9 Z - '• 

' • i ^ ^ / ^ - : : : 
: 'M 

m3?3 

9 

r 
3 1 ^ S 

/ z z . y 
P '=^0 

Z 3 . ^ 

-?«?;/ 

z^. t 
/OZ,-i 
Z ^ . c 7 
^ . ^ 

! ' • ' 

' ^ -

MOISTURE fMS) 

jTZ^'O 

/ / • 7 ~ i 
•'' 2 • • 

^ l i 3 < r b 

9 
/ 

3370 
/ /A9 
3/ /^ 
Z Z ^ 
^/7:z 
zz ,^ 
/£33:^ 
Z ^ G 

9/<;/ 

• ^ 

:• I h 
:• .'1 

3 : " 4 

/ : .6W 

9 
V 

^ ? ? / ^ 

/ / / 3 
? ! ^ ^ 

Z l , 7 

97.^ 
Z ^ ^ 
/^Z--? 
35? c? 

^ - , 3 / 

/? 

I 

P,<0.h'V 

9 
,y 
377 Z 

/Z3.7 
î  
^ , f 
/oo. 1 
^ Z 3 
'py'..^ 
i ^ ^ 

^7- i 

, i ^ 

lEMARKS 

DATE OF TEST 3 ^ / . ^ 19 94 

WEATHER 96 ) ' / 7 ^ o c / i > i / 

TESTED 

CHECKEC 

5 

/?<2), ytc-

/ ^ 

^ 

Z S Z ^ l 

/ Z0 .7 
Z Z Z 

Z Z . t p ' 

9fS^.z. 

7^3 
/ / j ; ? . ^ 

z^.o 
9Z^r0 

^ 

6 

17^3^' 
• 

/ S 
6 

Z i o o 

/ /3 . ' f 
ZiyP, 

ZO.'^I 

97.6 
Z l . i / 

/ Z Z ^ 

T^y .̂d? 

^ Z < / 

r ^ 

BY: - — i ^ P / S ^ ^ - ^ ^ / r f c f cos 

) BV: 

-

^ Z ^ . T Z b -

/ 3 
Z 

y ^ ' r y i 

/ i o . ^ 
y.7.'=! 

Z ^ . 3 
9 2 Z 
Z3>3 
/ / !Z5 
Zo,o 
^ - T / 

r ^ 

8 

(€xr?^7 

9 
^ 

33 /Z 
//3/^ 
ZD.7 

ZO.B 

97^ 
2/, 3 
/az3 
Z i ? ^ 

3^7 

^ 

y 

e?i- î -/) 

/>? 
^ 

^ 5 - 3 6 

/ Z I 3 

Z O T 
ZO.6^ 
/ o o . 7 

zo.-s-

/ Z ^ Z 3 

ZiC^.O 

m T 

^ 

10 

n i - N S I T Y '••'•'• M O I S T U R E 

- , • • • • !:' : M i 

• ! . ^ ' . • 

TROXLEi;:3411Bl:':' •• ^ , : 3 
SURFACE MOISTUR£ -" DENSITY 
GAUGE • • ;:;;:• . . , .; ... 

-":r3r' . -v.:'' • M i ^ 
SERIAL NUMBER' 13769' ' i I'' 
CALIBIUTION DATE 14 DEC 93 . > '• 
NRC LICENSE 24-24708-01 ' • 

AMEND 0-1 ' I 
•I I 

• ' N o . 

1 -
? 
? 

Soil Description 
Brown Clav 
Brown Silt Clav 
l.ii'hr Brown Cl;iv 

0|)iimum Wattr 
(""ontcnt %, 

l y . y 

2 j . y 

P'£PrO 

Ivlxximum Dry 
n.-nsirv Ih/fr3 

l O I . K 

lui.o 
/OZ,~=^ 



^^^3 
/7o,n 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. llciA. liD7; 
(31-1) JCf--L;G<Ji: 

Dl. J;..noL.. l.iO 65559 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: SulDvan Landlill Closuro 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Servicas 
295 Emma Lane 
Sullivan. MO 63080 
.314 860-2432 

• ' • . • 

DAILY STANDARD COUNTS . î  

COUNTS 

STANDARDIZATION 
L I M I T S '; 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION ' 

MODE & DEPTH 

DFNS. CNT. 

WFT DF.NS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED : 

DENSITY fDS) ' 

3 2 ^ ' 0 6 P •• 

' - ' M ^ f 0 
• ' • 1 • 

S^-:^O0 

9 
f. 

•zi,'-^ 

/Z7.I 
7 . / - ^ 

Z/^Z 

/cV.3 
Zho 
/dz. ^ 
ZZU7 

^ ^ 

i '• 

• ! • • • 

• M i i - ^ i ,. 1 

|,:-,; 

MOISTURE (MS) 

S S ^ '• 

^ Z ^ 
-"' 2 • • 

' ^ 

^ ' ^ 

37}ZZ 

/7J.7 
7LnP> 
7^o9 
//j/'/.f, 

Z29f^ 

• / C ^ ^ 

• ^ . " 0 

^ ^ ^ 
! ; 

• / ? 

: i : 
. , i ; . 

3 '•• 

1 

f r 
3F.%( 
/ Z / . T 
z/o 
Z/.2-
/CZ>./ 

Z 7 . / 
/OZ.i 
2 0 . O 

^ . Z 

3 ^ 

\ 

A 

^ 

/ 

3 ^ 7 . 
/ / A C 
fe^' 

ZO.& 

93f) 
Zl,£/ 
'/i^Z.^ 
'QP.'U 

^ « ^ 

^ ^ 

• ; • • 

lEMARKS 

5 

9 
^ 

'^ZCX3 

/ZZ,o 
Z / ^ 

Z / . 3 
/ a ) ' i 

z/./ 
^,?,x 

zo,o 
9^i 

^ 

DATE O F T E S T 

W E A T H E R / < > 

T E S T E D 

C H E C K E C 

6 

-

ZZ^ 
/ ' 

,<r73/ 
//a.9 
ZyOr-:, 
zo.n 
9 ? - / 

Z/rZ 
/oz.^ 
zo.o 
9 Z . T 

^ 

9 / / 19 94 
5' - z3^-^^c>./ 

BY: ^ \.^9='/=' u/.:f^O.X.^ 

) DV: 

7 

y / ^ 

^ 

Z'^Z ' / 

/ Z / . 7 
Z / O 
Z/ .Z 
/Z/0,3 
z/.o 

/ 0 Z . 3 

za.o 
3 ^ 3 

^ 

8 

z/f" 
3 

Z T ^ - ^ 

/ / ? . / 

/f"? 
/ % : / 

< ^ 7 l / 

/OZ^i 

Za.c.> 
^57? 

. ^ 

V 

7.6 
^ 

Z<r^/ 
/Z l . 7. 
zzQ 
; ^ . . - 7 

93.7 
z s . i 
/a 2 .^ 

Zt>.o 

9 3 r ^ 

^ 

IU 

DENSITY 

• : • ; 

'•-'•'- MOISTURE 

, . - : •• :̂i 3 -

.: .TR0XLEI^;3411B'::' :. ;' :,,';ii 
SURFACE MOISTURE -" DENSITY 

. GAUGE "•:!,:•;::;•. .• : , ;:i,-
• ' • ' . ' I - . , •• • - • : • : 

SERIAL NUMBER 13769!' 
CALIBRATION DATE 14 DEC 93 
NRC LICENSE ' ' 24-24708-01 

AMEND 04 

3'M-
3-< 

i T 

•No.' 

( 
Z 

? 

Soil Description 
Brown Clay 
Brown Silt Clay 
l.ifht Brown CUw 

Optimum Water 
Content "M, 

iy.9 

22.7 

>- '0,0 

Mxximum Dry 
n.-nsirv Ib/frl 

lOl.K 
lUl.o 
/o;>,^ 





MIDWEST TESTING m East Hardy 
& ENVIRONMENTAL SERVICES 

P.C. I;;:AL':J7; •.ll. J....^U'.,. I.,0 CSSiiO 

DENSITY OF SOIL AND SOIL - AGGREGATr. iiJ PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closuru 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lano 
Sullivan, MO 63030 
314 860-2432 

DAILY STANDARD COUNTS • ^ 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DFNS. CNT. 

WFT DFNS. 

MSTRE. CNT. 

MOISTURE 

DRY DFNS. 

o/i, MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

^^6>70 

:^h^/ . 
'•- \ 

SZi'zz'T 

9 
^ 

3 / 3 ^ 
7ZZZ-

zzo 
ZZ3 
99.6. 
ZZ,^ 
/ 3 Z 3 . 
ZZ^.O 

9^7,/ 
' • " • 

- ^ 
;• ; i ' . • 

h: ^ 

MOISTURE (MS) 

^4^y 

//1Z 
2 • 

F3DO 

^ r 
? ^ z 9 
/Z / / . 
Z 7 7 

zz.'^ 
9z?.^. 
Z3A 
/3Z.3 
ZP.Z7 

93^./^ 

^ 

: • i l 
: r i 

3 '-- 4 

f52 J2; 

^ 

/ 

OQ>.ZSD 

/ ^ 
^ 

?4//' '/ Z ' ^ l 
/ / / 9 , 3 -
z/7r^ 

;Z7rO 
Z^ l 

Z / 3 33. '^ 
9 7 / 
3/.6> 
/oz.^ 
Z^.c7 
6?^? 

< ^ 

1 

9 7 7 

zv.o 
703,^ 
^zz>.o 
3 r . D 

^ 

REMARKS 

DATE OF TE-Ji 7 / Z - ii) 14 

WEATHER Z O - 3^^A// i / / 

TESTED BY: " % ^ ^ . - ^ J ^ ^ p ^ ^ ' ^ 

CHECKED LiV: _ _ 

5 

3 , ^ o o 

/ ^ 

/ ^ 

Z 7 / ' ^ 
/ / 3 .0 
Z ^ l 

ZZ>.3' 
933 

3 J O 3 

/ i7Z3 
2Z>.cl 

9^9 

^ 

6 

t-iZ),Z7^ 

/ ^ 

( P 

Z7Z./ 
/z / f3 

Z J O ( 

2c).3-
9 7 . - 3 
3 / 3 
/ ^ Z 3 
7A0 
9 3 3 

< ^ 

.s h. 

DENSITY • MOISTDRF 

: ! : • • - ^ . - 1 

TROXLER 341 IB!' 
SURFACE MOISTURE • 
GAUGE ; .!:; 

' !.• ; ; i ^ 

SERIAL NUMBER ' 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769: 
14 DEC 93 
24-24708-01 
AMEND 01 

No. 
/ 
Z-
^ 

.'Joil Description 
Brown Clav 
Brown Sill Clay 
l.il'lit Brown Cl:iv 

Opt imum Wattr 
(""oiiicnr "/;. 

I'J.y 
i i : i 

7^. a 

Maximum Dry 
Din-Jirv lb/fr3 

101.8 
lUl.o 
y / 7 ^ , 4 



/ . . . 

/ 

/ ' 
A' 

/ 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: 

PROJECT NO.: 4425.030 

Sullivan Landfill Closure 
Sullivan, MO 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

1 MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

^Z-̂ TO 

^ . 9 ^ 
1 

<< -^oc 

/;?5 
^ 

z<=ro^ 
/Z/.f^ 
^ ^ ^ 

Z ^ . Z ' 
^ / . C 
7.</r^ 
/ 0 2 3 

7 ^ . a 
9^3</ 

S 

MOISTURE (MS) 

^Z-O 

//7 
2 

rzf.zzT 

7 3 ' 
^ 

^ < r ? ? 
/ Z / . 7 
Z 2 C P 

zzn 
^ ^ . / ^ . 

S ^ . / 
yf^Z,^ 

Z '̂.C? 

9/..9' 

3 

3 

f^'/lTSC 

/ < ^ 

^ 
^S-2>, 

A?AS-
ZZ^~7 
z 7 . 0 
97.9-
z 7 . / ^ 
/OZ,"^ 

ZZ?^C> 

9crz, 

• ^ 

4 

/'rTT.^CV 

f y 
S Z ^ Z 
/zo.c. 
zzz^ 
ZZ,1 

^ 7 ' ^ 
z^z. 
//7Z.^ 
ZO.O 

9rr7 

- ^ 

DATE OF TEST z / ^ 7 1 

WEATHER / ^ ( C > ' S C ' A Z / 

TESTED BY: « - 0 tf?^?*^'^/i^ 

CHECKEI 

5 

3 z - y r 

9 
9" 

3>/</9 
/ZT',^ 
Z 5 9 
Z7.Z. 
9f̂ .̂  
Z(/./3. 
7oz.^ 
ZC/.C7 
Q..7L 

3 

6 

/^a22S 

9 
9" 
^>w 
/ /^5 
Zsr3 

7("-'^ 
i ( ^ ^ . D 

Z9r/^ 

9/.^' 
2 - ^ ^ 
f^-9 

y 

D BY: 

7 

-J^/< '̂ 

^ 

^ 

? / ' „ -7? 

/ / ^ 3 
Z 7 ( 
Z J 7 , / 

^ 7 7 
37.Z 

9f-^ 
zz..^ 
9=r,ẑ  

f 

8 

T ^ c ; 

^ 

9^ 
^ 9 9 i / 
/ / / r - ^ 

ZZ- / 
Z 7 , L 
^79,7 
7 S - , r 

9r̂ ^ 
Z6r.-h 
9>cr7 

/ 

9 

9 94 

3 
« - ^ K 

10 

REMARKS 

DENSITY MOISTURE 

TROXLER 3411B 
SURFACE MOISTURE • 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

Soil Description 
Brown Clav 
Brown Silt Clay 
Red Clav 
Yellow Gray Clav 
Ave. # 3 and # 4 Clays 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 

Maximum Dry 
Densitv Ib/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 







MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 255-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Senrices 
295 Emma Lane 
Sullivan, MO 63080 
314860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

-^3-^^ 

z^y 
1 

9 
' / 

.^i /3/ 
//7,& 
T:3-zr-

Z3V 
9^.Z 
Z/.S^z 

?7'f 
z^.z^ 
9-7.0 

Ai/6, 3 i 7 

MOISTURE (MS) 

S ^ 3 ? 

7 / - ^ 
2 

9 

Y 
s z e z 
ZZ/.J 
Z 3 / 
Z 3 3 
9P.C 

Z 7 Z 
/oz.^ 
Zo.o 
93^9 

3 

3 

/ ^ ' 

Z' 
ze9-K 

/ / J C ^ 

ZZ3 
zz3 
93.3 
77.0 

9 1 3 
Z^.Z 
9/f"( 

A m i i ^ 

4 

/ /9 
0 

^7^"/ 

V 7 . ^ 
3 3 / 

z-̂ .-̂  
9/0 
T^/./f 

9 1 3 
Z3,.Z 
9 7 / 

fii^^/t 

DATE OF TEST / / £ > 19 94 

WEATHER , ^ 3 ~ 0 ^ U ^ y i y ^ y Z 

TESTED BY: 3 ^ ^ ^ ^ ^ ^ . ^ ^ A - ^ ^ 

CHECKEI 

5 

/ r ^ 

Z. 
Z733 
7173 
Z3Z. 
Z7.3 
1^3 
Z/9 
1 7 ( 
ZJ.Z 
^</3 

M^h 

6 

D BY: 

7 8 9 10 

REMARKS 

DENSITY MOLSTURE 

TROXLER 3411B 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

Soil Description 
Brown Clav 
Brown Silt Clay 
Red Clav 
Yellow Grav Clav 
Ave. # 3 and # 4 Clays 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 

Maximum Dry 
Densitv Ib/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 







MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: 

PROJECT NO.: 4425.030 

Sullivan Landfill Closure 
Sullivan, MO 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE & DEPTH 

DENS. CNT. . 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% C O M P . 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

•zooz. 
T^y 

1 

jzs-.'ieo 

9 
r 

'^^°>o 
/ 1 9 / 
e z o 
Z Z i O 

9 7 Z 
zz.(. 
9 7 / 
Z 3 . Z 
93.0 

5 

MOISTURE (MS) 

3 - ^ ? 

/ / ^ 

2 

3 . ^ - y V 

9 
< / 

3>39Z 
//Z.P, 
zm 
Z ^ . P , 

<^>%0 

ZG-e 
9/f̂  
Z7^.'^ 

9^6.3 

i 

3 

Tr73i3^ 

9 r 
3 / b 3 3 

/ / 3 - 7 
Z Z ^ 

Z Z . 3 

"̂ z."̂  
Z Y Z 

9 7 7 
Zl>,7 
9 3 . 7 

/7i*^^t 

4 

• IZ^ .S lXi 

/ ^ 

Z> 
ZZ^TZy 

/ / % 3 
Z^ - ) 
-zi,.^^ 
a<r.^ 
'^r-9 
V'7 
^ 5 , Z 
9 /? . / 

Z/Z^-'/H 

DATE OF TEST / / / 19 94 

WEATHER ^ 5 ^ » 3 c / A / ^ c / 

TESTED BY: . \ / c f : : ^ y ^ / ~ Z > G c . ^ 5 

C H E C K E I 

5 

ZS',(a<jO 

y ^ 

^ 

zr.,z-7 
/ / ^ . / ^ 

ZZ.'? 
2-7 ."^ 

9 3 ^ 
Z'7.0 

^ 7 . / 

Z 3 . 2 . 
9^7/ 

/ f i^6% 

6 

ZTT. <f̂ -v 

y ^ 

^ 

Z - ^ i 

/ 7 . 7 . r 

zro 
zv.l 
97.</ 
zr-e 
/oz.-y 

Z^J.O 

9 3 . Z 

3 

) BY: 

7 

3-7^-, OR/) 

/><? 

Z-' 
Z^/^ j "^ 

//v. 3 
Z T V 

Z-5-.1 

^fi.Z. 
Z'^.O 
r/f9 

3 7 . . ^ 
^ . ^ 

mv 

8 

.T2r,'7vs-

X / ^ 

C 
Z - 7 I Z . 

/ / 3 3 
Z ^ f d 

ZZ., ' \ 

9/'=r 
Z ^ . 3 

nt 
z-^.-z 
9 7 ^ 

A ^ ^ / i 

9 

xz^3zf 

z.̂  
^ 

Z/26,C 

/ r 7 . ( 
zs-f 
z s - j 
9 ^ . 7 
Z 7 . 0 

7 7 ( 
Z3>'Z. 

9 C . 3 

At̂ ^ V/ 

10 

3 3 0 0 

ZZ^ 

Zr. 

Z 7 S - 7 

/ / 7 . 7 

Z Y ^ 

Z^.L 

9 3 3 
^ ^ V 
9 7 . / 
^3 .Z 
93-9 

A e V y 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

Soil Descritition 
Brown Clav 
Brown Silt Clay 
Red Clav 
Yellow Grav Clav 
Ave. # 3 and # 4 Cl.ivs 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 

Maximum Dry 
Den.sitv Ib/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

ZZ.OZ 

^y 
w 

^i-r.952> 

/r^ 
6 

Z 3 ^ ^ 
/ZO.Z 
z-^s ' 
^s-;^ 
9<z/ 
?7 .3 
9 7 / 
Z 3 . Z 

"^7^ 

4i^^/if 

MOISTURE (MS) 

5^5 

/A8 
2 3 4 

DATE OF 

WEATHE 

TESTED 

CHECKEI 

5 6 

O' /o 
TEST / / / 19 94 

Fl ^ 3 ^ ' .^^^r^f 
BY: ^3> f:=^7^ ^ ^ ^ > s c . : : l ^ 

3 BY: 

7 8 9 10 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

Soil Description 
Brown Clav 
Brown Silt Clay 
Red Clav 
Yellow Grav Clav 
Ave. # 3 and # 4 Clays 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: 

PROJECT NO.: 4425.030 

Sullivan Landfill Closure 
Sullivan, MO 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 
314860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

Z/h/O 

^V 
1 

Jf^7)./75-

^ 

V 
3 Z ^ 9 
/ 3 3 . 7 
3/39 
33. P, 
9/^.9 
ZZ. / 

73Z.5 
Z£^.0 

9 Z . 7 

3 

MOISTURE (MS) 

3-Z^^ 

/ r 3 
2 

/IZ .̂/VO 

9, 
- / 

^ . 3 e 
/z/.</ 
Z 3 Z 
Z 3 . ^ 
93.0 
Z5.9i 

/ ^ 3 . S 
ZZ7.0 

93.S 

3 

3 4 

DATE OF TEST / / / 

WEATHER 3 ^ ^ 0 

TESTED BY: \/==y=>=' 

CHECKED BY: 

5 6 7 8 

/ Z - 19 94 

.S^(ZA/^y 
z i ^ o d ^ ^ 

9 10 

REMARKS 

DENSITY MOISTURE 

TROXLER 3411B 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

Soil Description 
Brown Clav 
Brown Silt Clav 
Red Clav 
Yellow Grav Clav 
Ave. # 3 and # 4 Clays 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 63080 
314860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

^ 7 3 -

ŷ 
1 

//Z39/P 

^ 

V 
-^Z9Z 
/Z310 
ZTZ-O 

z z 3 
9f .̂/. 
Z z 3 
/oz.^ 
Zo.o 
^ Z . . 3 

^ 

MOISTURE (MS) 

3 - Z ^ 

/ / • ^ 

2 

/7^3'>'^ 

9' 
/ 

-^1/3 
/ZZ.L 
Z7Z 
z/r 
9/7,/ 
Z ^ . O 
/oz.^ 
z&.o 
979 

3 

3 

6/^r7'/0 

9 
ZZ 

^ ] 9 0 
/ZZ.Z 
Z 3 I 
z^.-h 
9̂ "̂} 
^ ? . ^ 
/<oz.̂  
zz/.o 
9z^.7 

3 

4 

^7^39 

9 
Y 

^ 7 ^ 7 
/ / 3 7 

Z-7Z 
Z3'.C> 

97S 
zr/.L 
? ? • ! 

Z3,Z 
93.6. 

/(ys. Vy 

DATE OF TEST 7 / / J ? 19 94 

WEATHER 7 0 " ^ 0 ^ C - ^ y ^ c Z 

TESTED BY: \ Z 3 Z ^ ^ ' U Z ^ Z : ) ^ ^ ^ 

CHECKEI 

5 6 

D BY: 

7 8 9 10 

REMARKS 

DENSm' MOLSTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

Soil Description 
Brown Clav 
Brown Silt Clav 
Red Clav 
Yellow Grav Clav 
Ave. # 3 and " 4 Clays 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East HarcJy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

M.STRE. CNT. 

MOLSTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

M.STRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

Z(^oo 

^y 
1 

F̂ z>, ib-v 

9 
y 

^ V / T 

7/3 / . / / 

Z ^ Q 

Z 3 ^ 7 -

9 ^ / 
Z / ^ 
9 7 / 

Z 3 . Z 

9 7 9 

Aî a V/ 

MOISTURE (MS) 

yz^z 

/AS 
2 

3 , / ^ - ^ 

9 

9^ 
^^^z 
/ / i .O 
Z ' 7 3 

7-3-./ 

7 5 . 9 

Z.6^3 

973 
73.Z 
9<î ,7 

3>̂  Âf 

3 

U-0, N t 

Z/9 
/3 

3/>^3 

/ / 9 . 1 

7 / 3 

Z/-3 
921 
7.Z.Z 

/ /?Z3 

Z3.Z7 

9337 

.J 

4 

/ ' / > ; / i j 

/ ^ 
i3 

Z6^/^~/ 

/7 /P , l 

ZZ"^ 

ZZ .3 

f z B 
ZZ.3 
/c)Z.3 
7(D.O 

93-.C 

3 

DATE OF TEST / / / V 19 94 

WEATHER 9'<3 ' S^e-^.^^eZ 

TESTED 

CHECKEI 

5 

/f>6Z7 

7 ^ 

^ 

7 ^ / 7 

/ZO.Z 

Z & Z 

Z 6 3 . 

95 c 
Z . ^ . / 

9 7 / 
3=1.?. 

9 6 . / 

T̂ ŷ  V/ 

6 

//75-; 7b-

7 ^ 

3-

z i n 
/ / f i . / 
Z</5 

3 / 3 ^ 

99-9 
zc. / 
9 7 / 
Z 3 . Z 

93.. 6 

/f^^/f 

BY: Z ^ Z T ^ Z ^ x«^x>csr^>S 

D BY: 

7 8 9 10 

REMARKS 

DENSITY MOLSTURE 

TROXLER 341 IB 
SURFACE MOISTURE - DENSITY 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

13769 
14 DEC 93 ' 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

Soil Description 
Brown Clav 
Brown Silt Clay 
Red Cl.iv 
Yellow Grnv Clny 
Ave. # 3 and S 4 Clavs 

• 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 

Maximum Dry 
Density lb/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 

http://Cl.iv
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\ / 

1, 

/ 

/ 

/ 

/ -
" ' 

/ 

/ 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Suiiivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 63080 
t 
*• 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 

L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

^ Z 7 / ? 

/^y 
1 

3 7 3 7 Z 3 0 

^ ' 

V 
^ / 6 / 
/ZZ.3 
7.93 
Z 3 , l 
^ 7 / 

Z 3 ; 3 
/OZ.3 
Z0 .0 

93' .Z 

3 
9 ^ 

MOISTURE (MS) 

. 5 ^ 2 7 

/ /0 
2 

ZS^ . IZIO 

9 
y 

3 - 7 / ^ 
1/7. / 
Z 3 e 
r̂ -̂̂  
9Z.^ 
ZC. .9 

97'I 
Z 3 . Z 
93''/^ 

4*^^/^ 
9 S -

3 

^ ia , i \^ 

9 
Y 

.'^V/3 
/ / ^ . y zs\ 
Z^.2> 
f3 .0 
Z 3 . 0 
m 
r^^'7 
9 7 B 

/i^.^H 
9 3 -

4 

rx.TitiQ 

9 
Y 

-ZT^C f̂ 

/ / % 3 
Z ^ 3 
7 3 1 
9Y/ 
Z{«'(a 
n/ 
ZS3, 
9 7 1 

A ĉ V/ 
9 5 -

314860-2432 / 

DATE O F T E S T 1 1 ' ^ 19 94 

WEATHER ^ O " 7 t { / l £ £ > J t > L / 

TESTED BY: 3 : > ^ f = / ^ / ^ f f t x ^ X X S . 

C H E C K E D BY: 

5 

3 3 0 . I2)C 

7JS 

Z 
Z ^ 0 2 . 
/ / 7 ; > 
r^z^ 
Z 3 . 0 
H"̂  
ZY^Y 
m 
Z3 . t 
97.1 

Au^Vv 
9 3 -

6 

K<T. iZSD 

/ ^ 

z 
7.7'i3^ 
/ I 7 . 3 
Z 3 ^ 
7J/.0 
9 3 . ^ 
73-.n 

n7 
7 3 . Z 
96,. I 

A^3.fy 
9 3 -

1 

.T7<r / / * 

Z/3 
^ 

^ ^ ^ 

/ / 3 3 0 
Z3-I 
^ , 0 

a9.^ 
Z9.0 
"H'd 
Z3,.7> 
97 .9 

V 
9 3 -

8 

STTins 

/ ^ 

^^ 

ZZ,Z3/ 
/zz/.o 
ZYZ^ 
z^.Y 
9Y,9̂  
Z6>.9 
^ 7 3 
Z^.i-
^ 7 3 

AZ£, 5// 

9 S -

9 

• 

10 

REMARKS 

DENSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

5 

Soil Description 
Brown Clav 
Brown Silt Clav 
Red Cl.iv 
Yellow Grav Clav 
Ave. # 3 and ? 4 Clays 
Reddish Brown Clav 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 
21.5 

Maximum Dry 
Densitv Ib/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 

102.0 

http://Cl.iv




MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. Jamcis, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOLSTURE 

DRY DENS. 

% MOLSTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

M.STRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

Z/.o^ 

ŷ 
1 

K^./oz3 

9 
Y 

=?/3^ 
I Z 3 . V 
Z^^Z 
Z 3 . 1 
9< i .9 
z.̂ .-z. 
/ n p . , ^ 
ZO-O 
97. C. 

3 
9 3 -

MOISTURE (MS) 

T'iC 

/ / • 3 
2 

K^T>,ioiy 

9 
Y 

=?^.2Z 
/Z/./. 
Z i /Z 

z/z 
9 7 3 
ZV,9 
/oz.^ 
337.0 

9 3 : z 

3 
f̂ -

3 

/«io,//eo 

9 
Y 

^ / 5 / 
/Z3.C7 

zz/ 
ZZ.^ 
/oi/.e 
Z Z 3 

/6/Zf3 

zz/.o 
9^z3 

^ 

9 ^ 

4 

K. K015 

9 
Y 

3,l3<f 

/zz3 
Z 3 Z 
Z 3 : 3 
9 7 3 
Z6».0 
/ 0 2 . ^ 
Zo.o 
93./ 

3 
9 ^ 

^ 

DATE OF TEST / / 

WEATHER ^ t 

TESTED BY: 

/ 

5 > v ^ 
CHECKEI 

5 

/<257/«i« 

Z3 
Z 

Z5-l8> 
/ Z / . ^ 
Z 3 G 
Z'/.T. 

97, Y 
Z</.Q/ 
/oZ,Z 
zo,o 
9^'^ 

3 
9 3 

6 

/rar/Mo 

/ Z 
Z> 

7M13 
n U 
Z3Z 
Z3.7 

9 .̂L, 
Z(/.l 
/0Z.5 
za.o 
f6,.3 

3 
9 3 

D BY: 

7 

l«»0, loSH 

/s z 
Z O B / 

/ / 9 . / 
Z / 7 
7.1.1 
f 7 ,3 
z.z,-^ 
/02.-Z, 

ZO.O 
93.2. 

3 

9-3 

8 

/t{ff±JStiL 

9 

9 94 

/ 

i S 

10 

REMARKS 

DFNSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

5 

Soil Description 
Brown Clav 
Brown Silt Clav 
Red Clav 
Yellow Grav Clny 
Ave. # 3 and s 4 Clays 
Reddish Brown Clnv 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
2r,.3 
23.2 
21.S 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 
102.3 

Ql.S 

97.1 
102.0 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 53080 

314 860-2432 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

M.STRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

Z/^/f 

1 

f 
z. 

^<:r->^ 
/ Z / 3 
7^/Z 
ZJ .Y 
^ : 7 
fZ.CZ 
/Z9Z.-̂  
7Z/-0 

YZT-

S 
9 ^ 

MOISTURE (MS) 

^3-Z. 

2 

i 
^ 

Z 3 ' r 3 ' 
/ Z / . 9 ' 
Z0Y 
Z^9 
9̂ .<-
Z7:o 
/z/z.^ 
ZO.P 
"^Z^ 

-5 
93-

3 

9 
^ 

-̂ rzî  
7/72^ 
Z f̂? 
ZZ.7 
ZZ)T3 
339 
/DZ3 
ZJ?.c? 

/Z)Z7 

3 
9^^ 

4 

i 
^ 

Z'^ZZ 
/ 6 9 r / 
3 / ^ 
3/.C 
3 7 . 9 

Z Z . 6 P 

ZZiZ^ 

ZZ>.<7 

93rl 

3 
9 7 ^ 

DATE O F 

WEATHEI 

T E S T E D 

CHECKEC 

. 5 

9 
^ 

ZZTf̂  
//C/ 
^ 7 ^ 

7 7 . 7 
7z?9/ 
zz.o 
/oz.-^ 
ZO^O 

7/PD.fi 

1> 
99^ 

6 

Z/^ 
Z-

Z3Z9 
/ / C J 
3 / 9 
ZJl.Z^ 
/ / /z^ 
ZJ.Z. 
zoz.'i 
zz/.o 
Z/^^'T 

TEST / / Z ^ ^ 19 94 

, ^^X'. 7>^, 
BY: d ^ - . ^ - ^ 

) BY: 

r"" ' -
7 

' 

8 9 - 10 

REMARKS 

DFNSITY MOISTURF 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

s 

Soil Description 
Brown Clav 
Brown Silt Clay 
Red Clav 
Yellow Grav Cl.iy 
Ave. # 3 and ? 4 Clays 
Reddish Brown (^lav 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 
21..S 

Maximum Dry 
Den.sitv Ib/ft3 

101.8 
101.6 
102.3 
91.8 
•J7.1 

lO.M) 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Harcjy; P.O. Box 297; Si. James. MO 65559 
(314) 2C5-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

1 

f 
^ 

3y^/^<r 
Z/Z). 7̂  
7 y < -
7 3 / 3 ^ 
97Z. z: 
Z^-0 
/Z/Z.3 
^ . Z ? 
^zy 
3 

f p ' 

MOISTURE (MS) 

2 

Y 
/</ 

Z.37/ 
/z/.< 
7Z79 
3^79 
/Z/i.7 
33?./ 

/z>z.^ 
76/-Z/ 

7Z7/Y 

3 

f < 

3 

//f 
9^ 

^77( 
/Z/ ' / 
Z/ /^ 

^ / ' ^ 

9 9 . 3 
ZZ. / 
7Z/Z.^ 
^ ^ ^ 

97^ 

3 
9 ^ 

4 

Y 
^ 

Z 7 7 3 
//7f> 

z^-y 

9Z^ 
Z ^ . 3 
/ O Z 3 
Zd?3 
9y:^ 

- ^ 

f^-

5 

, 

9 
Zf 

Z / 3 7 
/zzz. 
z/7 
Z/^ 
Z/y/i7 
'z^.9 
/ /7Z3 
T'ĉ .c) 
9 ^ . / 

^ -̂̂r 

DATE OF TEST 7 / Z ^ 19 94 

WEATHER 3^ 3^7. ' ^ A Z / ( A Z 

T E S T E D 

C H E C K E I 

6 

9 
z 

zẑ zz. 
779.3 
Z / ^ 
3 / 3 
9Zf< 

z z . f 
/Z>Z} 

Z^.D 
9 3 : 7 

3 
Y ^ 

BY: / ^ ^ / Z ^ 7 

D BY: 

7 8 9 10 

REMARKS 

DENSIT)' MOISTURE 

TROXLER 34116 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

s 

Soil Description 
Brown Clav 
Brown Silt Clay 
Red Clav 
Yellow Grav Clay 
Ave. # 3 and ̂  4 Clays 
Reddish Brown Clav 

O p t i m u m Water 
Content "/> 

19.9 
22.7 
20.0 
26.3 
23.2 
:']..S 

M a x i m u m Dry 
Densitv lb/ft3 

101.8 
101.6 
102.3 
91.8 
y7.i 

102.0 



I; llll / -



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 255-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DF.NS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

z/:^o3 
^ / 

1 

/ ^ , •»i30 

9 
Y 

Z7<y-7 

/2f.7 
/ ^ ? 
7 .̂3 
/7/./ 
/ / ^ . ^ 

7z?23 
Za>.o 
/Z/g.<i 

3 

9.r 

MOISTURE (MS) 

33^3> 

/ / ^ 

2 

/HlS^iOO 

9 
Y 

zfoc^ 
/ 73 ,3 
Z72. 
zz.z 

/OV, 7 
Z / .Z . 

/Z7Z, - \ 

3 0 - c ? 

/Z72.Y 

3 
93-

3 4 

DATE OF TEST 7 / Z f 19 94 

WEATHER . ^ ^ ° S t ^ A ^ A / t Z 

TESTED 

CHECKEI 

5 6 

BY: 3 > £ / c r y<U^£K>ociS 

D BY: 

7 8 9 10 

REMARKS 
DFNSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

s 

Soil Description 
Brown Clay 
Brown Silt Clay 
Red Clav 
Yellow Grav Clny 
Ave. # 3 and S 4 Clays 
Reddish Brown Clav 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 
21.S 

Maximum Dry 
Densitv Ih/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 

102.0 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James. MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landlill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 
314860-2432 

DAILY S T A N D A R D C O U N T S 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOLSTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

Z/^/l> 

zy 
1 

/n.3oo 

9 
^ 

^2/Df9n 

7/)/. / 
ZZH 
Z 3 . S 
7Z7/. 9 
Z Z . Z 
/ Z / Z 3 
ZO^O 
99.Z 

^ 

93-

MOISTURE (MS) 

3 6 > 0 

/AS 
2 

i. 75;SiS 

^ 

Y 
^w 
/ZV.3 
z^-r 
2 5 1 7 

/OO. l 
Z5.U 
/ ^ z ? 
Z0.0 
9/9.3 

? 
9 ^ 

3 

/<KHf>,&(K. 

Y 
/ 

;^?33 
//^'5 
7^6. 
Z 3 . ^ 
/ 0 Z . 3 
7 . ^ . ^ 

/ O Z . ^ 

ZO.O 

700.2.. 

5 
95-

4 

/KlO, iT> 

f 
Y 

53.32 
/2 .0 .3 

/9Y 
na 
/o/.o 
/9>0 
/0Z.5 
ZO.0 
9/7.^ 

^ 

93-

DATE OF TEST 7 ^ 3 0 ^g g^ 

WEATHER / ^ . S " 3 o A J A / / 

TESTED BY: 3^,^/7=" yt/^/>X>U>^ 

C H E C K E I 

5 

1^0,^50 

7 ^ 
7r 

Z^w 
1 2 3 : 3 
ZZ-7 
Z 2 3 
//)2. / , 
ZZ^^ 
/ 0 2 . ^ 
7X/.0 

700.}, 

3 
93-

6 

At5; mo 

/ / 

Z 
zzzz. 
1Z7.\ 

z / / 
z/./ 
/oz.l 
Z 3 . ^ 

/o-z,-^ 
Zo.o 

7/77./ 

3 
9 ^ 

3 BY: 

7 

/ « M . T52) 

7 ^ 
C 

Z Z I Z -

/ Z ^ . l / 

Z 5 9 
Z ^ . U 

7fii.fi 

z^.-z. 
/ / 7 2 3 
ZO.O 

99.3 

T 
9 3 -

8 

I W . i f t S 

z^ 
Z, 

Z T / O 
I Z I . / 
•z.\o 
T J . O 

/ 0 0 . 3 
7.0.9 
702.-b 
ZO^O 
9i^,Z 

3 
9 3 -

9 

At^^^/.̂ n 

Z 3 
6, 

ZZO^ 
IZ7.(, 
ZO(. 
zo.<r 
/ O l . l 
/ 9 , Z 
/0Z .3 
Zn.o 

//V,7 

3 
7 3 -

10 

Z 757 70^ 

Z ^ 

Z / / J 
/ Z 3 . J 8 
Z . 0 0 

7 9 . 9 
/ 0 3 . ^ 
/ 9 . / 
/z/z.̂  
2 0 . 0 

/^Ad 

5 
ŝ-

REMARKS 

DENSITY MOISTURE 

TROXLER 34I1B 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 

1 
2 
3 
4 

s 

Soil Description 
Brown Clay 
Brown Silt Clav 
Red Clav 
Yellow Grav Clay 
Ave. * 3 and ? 4 Clavs 
Reddish Brown Clav 

O p t i m u m Water 
Content % 

19.9 
22.7 
20.0 

26.3 
23.2 
21.S 

M a x i m u m Dry 
Densitv Ib/fi3 

101.8 
101.6 
102.3 
'n.H 
V7.1 

102.0 

http://7fii.fi




MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. Janic-s. MO 65559 
(314) 2G5-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 63080 
314860-2432 / 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 
L I M I T S 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DF.NS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

Z ^ 9 3 
^ ^ . / 

1 

f3/7,3^ 

9 
Y 

3Z./9P 
/ZZ) .7 
z-z,-z-/o 
zz,^ 
ag,-n 
77Z.6 
/oz.O 
Zl.3 
9/,./ 

S ' 
93-

MOISTURE (MS) 

3-3-9 

/ / ^ 

2 

330 .<^ 

9 
Y 

^ -^3 ] 
//'i>7 
7 Z 3 ' 
ZZ.7 
9 1 . 0 
7-^./ 
/ O 2 , 0 

ZI.3 
93:z 

- 3 -

9 ^ 

3 

^ ^ 1 3 

9 
Y 

Z.Z\L 

/Z/.3 
7 / 9 
ZZ.O 

9"̂ .̂  
Z 2 . I 

/ O 2 . 0 

Z I 3 

97n 

5" 
f ^ 

4 

D ^ . - ^ 

9 
9" 

3 2 3 6 
/ l / . Z 
Z Z 3 
zz.n 
9^.3-
z'h.O 
/OZO 
Z/ .3 
9 4 . 3 

3 -
9 ^ 

DATE OF TEST / ^ / Y 19 94 

WEATHER " 7 0 ' Z 7 ^ o o K > y 

TESTED BY: ^StJCv**" Wff t iOU>S 

CHECKEI 

5 6 

) BY: 

7 8 9 10 

REMARKS 

DFNSITY MOISTURE 

TROXLER 34nB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBIUTION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

.S 

Soil Description 
Brown Clay 
Brown Silt Clav 
Red Clav 
Yellow Grav Clav 
Ave. # 3 and f* 4 Clays 
Reddish Brown ('lav 

Optimum Water 
Content <Mi 

19.9 
22.7 
20.0 
26.3 
23.2 
21.5 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 
102.3 
41.8 
';7.1 

102.0 
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-Z. 

1 

, -1 

/ 
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~r 

7 / 

TT 

/ 

7 
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.._x 

.^ 

r 

^do 
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MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. James, MO 65559 
(314) 265-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT: Sullivan Landfill Closure 
Sullivan, MO 

PROJECT NO.: 4425.030 

TESTS PROVIDED FOR: OBG Technical Sen/ices 
295 Emma Lane 
Sullivan, MO 53080 
314860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

TEST NUMBER 

STATION 

OFFSET 

ELEVATION 

MODE 8c DEPTH 

DENS. CNT. 

WET DENS. 

MSTRE. CNT. 

MOISTURE 

DRY DENS. 

% MOISTURE 

STD. DENS. 

OPT. MSTR. 

% COMP. 

MSTRE. CORR. 

PROCTOR NO. 

% REQUIRED 

DENSITY (DS) 

z^/s-
Z-Y 
1 

3 , b l ? 

7 ^ 

^ 
Z!SS~-? 

/ Z / . 7 
7 9 0 
/ ^ . 7 
/ a Z . C 

/ ^ / 3 

/Z/Z.3 

Z^o 
/ / Z ) . ^ 

^ 

9 3 

MOISTURE (MS) 

3 - 6 / 

7 Z £ 
2 

f^rSZ) 

^ ^ 

z 
ZV7Z 
/zz."? 
7^01 
7 0 . ^ 

/ / y . ^ 

ZM,S 
/ O Z 3 
ZO.O 
9 9 , 7 

5 
9 ^ 

3 

F ^ i l o o 

/ ^ 

z 
ZZ^<i7 
//f,z> 
Z / J S 

Z/-0 
973. 
Z Z . 3 
/az."^ 
zz)'0 
930 

3 
9 3 -

4 

r ^ . i ^ 

/ r ^ 
Z/ 

^ ^ T 

m^ 
z/3 
z/̂ i> 
9 9 . 3 -
Z/'V 
/az."̂  
Zd.O 
<77'> 

3 
93' 

DATE OF TEST ^ ^ Y 3 19 94 

WEATHER 7 3 ~ " ^ t y y V U Z i / 

TESTED 

CHECKEI 

5 

3./S2? 

7 ^ 

Z 
Z 5 ^ 9 , 
/z/.< 
ZZZ 
Z Z . 3 
9 7 . ^ 
Z Z , / 
/ 0 3 , 3 
zz/.o 
971 

3 
9 ^ 

6 

tsz/.izs 

/zr 
z. 

Z3<i>3 
/z/.c 
ZZL 
Z/.6, 

7 0 3 . 0 
Z\.G 

///Z3 
Zo.o 

/ D O n 

3 
9 3 -

BY: '~^e-fn=^ y^.rZi6<.o.^ 

D BY: 

7 

/l9),tco 

f 
Y' 

3Z3,I 
/ 7 / . ^ 

Z O l 

7 j O . / ^ 

7oo.i 
Z O . ^ 

101 .^ 

7.0.O 

9fi./ 

3 
9s-

8 

Z. I3D 

9 
Y' 

Z3ofd 
IZl .O 
Zo-S-
Zo.t( 

/€>(».C 

/ t . / 

/ O Z , l 

Z ^ ' O 

/o/.z 

3 
i3-

9 

'^^7).)co 

Y 
Y 

3 IZI 
/Z'^.K-
/ ^ ^ 

Z 9 . / 
/ O / / 

ZJ^.Z. 
/ o 2 . ^ 

Z»- o 
7^ / . 3 

J 
3 ^ 

10 

R i'<nO 

Y 
Y 

Zr^VZ? 

/z^,o 
asmz 
Z 0 . 8 
/ 0 7 3 
7 9 y 
z^z.-z 
za-ci 

7z></.'? 

3 
7<:> 

REMARKS 

DFNSITY MOISTURE 

TROXLER 341 IB 
SURFACE MOISTURE 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

5 

Soil Description 
Brown Clav 
Brown Silt Clav 
Red Clav 
Yellow Grav Clay 
Ave. # 3 and ^ 4 Clays 
Reddish IVown Clav 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.3 
23.2 
21.5 

Maximum Dry 
Densitv Ib/ft3 

101.8 
101.6 
102.3 
91.8 
97.1 

102.0 





MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

111 East Hardy; P.O. Box 297; St. Jamc-s, MO 65559 
(314) 255-5695 

DENSITY OF SOIL AND SOIL - AGGREGATE IN PLACE 
BY NUCLEAR METHODS ASTM D - 2922 

PROJECT 

PROJECT NO.: 4425.030 

Sullivan Landfill Closure 
Sullivan, MO 

TESTS PROVIDED FOR: OBG Technical Services 
295 Emma Lane 
Sullivan, MO 63080 
314 860-2432 

DAILY STANDARD COUNTS 

COUNTS 

STANDARDIZATION 

LIMITS 

DENSITY (DS) 

^Z/z 
At 

MOISTURE (MS) 

ss-y 
//0 

DATE OF TEST 7Z, 

WEATHER " Z ^ 
TESTED BY: 

/ ^ / 19 M 

CHECKED BY: 

TEST NUMBER 10 

STATION ^^.^^^^ 'm .̂̂ o K73V g.^CP r ^ IPC (% (3D P.'-^ ^733233. f ^ ? ^ 
OFFSET 

ELEVATION ^ £- £- j ^ . 4 ^ .77^ z :^ . ^ 
MODE 8c DEPTH ^ / -£1 -d- . ^ 

zAW 
J:L 

Z 3 W 
j ^ 

DFNS. CNT. '?i^'z6 3 / / Z sTmL ZZiZ33 Z/22S. Z^CTf 
WET DENS. ///7,C ZTdM //9-^ JZ33Z. TZZLTẐ  U33^ 7Z7r7 777 f / Z 3 . / 

MSTRE. CNT. -73-A- -ZJO ZZ73 ZZZL, 3^L 'Zo3 ZZf £ / ^ Z 3 1 
MOISTURE 793 Z(-Z 3 / 2 3 ' Zlj- Z^JL Z f n zz.r' z:/.Z Z3S 
DRV DENS. 99. <- 973 Y £ ^ T/P .̂'h 7^C/./ ^Z_ /z/ .̂z ,^^2ivi 73/Z 

% MOISTURE - y l ^ ^ ^ / ' ^ Z^T^ Z / Z z/?./ Z/.// Z/.3 ^ - ^ Z3-V 
STD. DENS. /^Z3 Z/ZZ3 7Z13 76/2r^ /^^' ? / £ / Z . ^ /ZZ,3 /OZ'> / Z ) Z , ^ 

OPT. MSTR. -ZO.O ZAO Zlo_ 73.0 Zz/.Q Ze/.O 3 ^ ^ ZOO 
% COMP. 93^ 9Z3 7Z7,0 9ZZ? ^ ^ / o / / S%1-

MSTRE. CORR. 

PROCTOR NO. 3_ 
% REQUIRED ^ - r 193 ^ 1 ^ . ^ 1 'W. 9 ^ 13, 99-

REMARKS 

DENSITY MOLSTURE 

TROXLER 341 IB 
SURFACE MOISTURE • 
GAUGE 

SERIAL NUMBER 
CALIBRATION DATE 
NRC LICENSE 

DENSITY 

13769 
14 DEC 93 
24-24708-01 
AMEND 04 

No. 
1 
2 
3 
4 

s 

Soil Description 
Brown Clav 
Brown Silt Clay 
Red Clav 
Yellow Grnv Clnv 
Ave. ff 3 and fl 4 Clayi 
Reddish Brown Clnv 

Optimum Water 
Content % 

19.9 
22.7 
20.0 
26.1 
23.2 
21.S 

Maximum Dry 
Densitv lb/ft3 

101.8 
101.6 
102.3 

91.8 
97.1 

102.0 





TOPOGRAPHIC SURVEY DATA 



HYDRAULIC BARRIER ELEVATIONS 
CLAY.TXT 

00304 
00248 
00250 
00284 
00286 
00288 
00234 
00232 
00230 
00174 
00011 
00066 
00120 
00176 
00178 
00194 
00196 
00140 
00142 
00086 
00088 
00033 
00311 
00313 
00259 
00257 
00261 
00315 
00263 
00321 
00319 
00375 
00373 
00317 
00265 
00267 
00207 
00209 
00211 
00213 
00153 
00155 
00157 
00159 
11,25 
66,25 
99,24 
101 ,2 
103,2 
52,20 
50,21 
48,22 
46,23 
44,24 

,2999 
,3100 
,2999 
,2650 
,2749 
,2849 
,2850 
,2750 
,2649 
,2549 
,2549 
,2549 
,2549 
,2650 
,2749 
,3100 
,3000 
,3100 
,2999 
,3100 
,3000 
,2999 
,2649 
,2549 
,2549 
,2650 
,2449 
,2450 
,2350 
,2150 
,2249 
,2150 
,2250 
,2349 
,2250 
,2150 
,2449 
,2350 
,2249 
,2149 
,2449 
,2349 
,2249 
,2149 
49.97 
50.02 
50.04 
349.8 
2 49.9 
50.1, 
49.85 
49 
49 
50 

78; 
86 
12 

99600 
14643 
95803 
08395 
82729 
96503 
09660 
15472 
83155 
86164 
67330 
84514 
84336 
11543 
85231 
14384 
16222 
03345 
84696 
17240 
18911 
93427 
87453 
97717 
66091 
11630 
99582 
01763 
10563 
10630 
76033 
02492 
08387 
97603 
04399 
01704 
95617 
06645 
24508 
89292 
46310 
97180 
95021 
89684 
2050, 
2149. 
2199. 
,2200 
,2200 
100.0 
2100. 
2100. 
2100. 
2099. 

,2600 
,2500 
,2499 
,2550 
,2550 
,2550 
,2450 
,2449 
,2449 
,2349 
,2049 
,2150 
,2249 
,2349 
,2350 
,2400 
,2400 
,2299 
,2299 
,2200 
,2200 
,2099 
,2599 
,2599 
,2500 
,2500 
,2499 
,2600 
,2499 
,2599 
,2600 
,2700 
,2699 
,2599 
,2500 
,2500 
,2400 
,2400 
,2399 
,2400 
,2299 
,2300 
,2299 
,2300 
918.6 
99,92 
97,91 
.09,9 
.01,9 
1,897 
06,90 
04,91 
01 ,91 
97 ,91 

.07,91 

.17785 

.86882 

.20854 

.15438 

. 14694 

.17661 

.95399 

.93880 

.79934 

.80833 

.34748 

.91110 

.92016 

.23120 

. 15961 

.21966 

.74758 

.77897 

.06441 

.11336 

.94828 

.94028 

.91632 

.12726 

.46303 

.94711 

. 18331 

.95916 

.91051 

.24898 

.06826 

.85532 

.77954 

.09541 

. 14125 

.06918 

.04222 

.49592 

.06357 

.64940 

.20233 

.94930 

.01476 
3,7 
1 .57,7 
7.71,7 
14.15, 
09.63, 
.34,7 
4.39,7 
0.56,7 
3.57,7 
6.9,7 

8.92 
,922 
,922 
,910 
,912 
,915 
,918 
,915 
,914 
,915 
,917 
,920 
,918 
,917 
,918 
,920 
,924 
,920 
,925 
,919 
,924 
,920 
,907 
,901 
,909 
,912 
,905 
,896 
,904 
,892 
,897 
,884 
,881 
,898 
,901 
,895 
,910 
,907 
,903 
,893 
,914 
,910 
,905 
,893 

7 
36611 
25334 
29838 
85086 
22015 
44786 
67258 
31441 
45674 
29275 
21316 
82286 
20963 
06884 
46442 
62819 
07487 
27222 
36223 
41280 
83751 
54692 
98427 
217 2 4 
09349 
98422 
09599 
41811 
96715 
63689 
16249 
12705 
05302 
48774 
67049 
67301 
90300 
68165 
89487 
41004 
87807 
19788 
66820 

LATHE 

LATHE 
LATHE 
LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 

LATHE 

LATHE 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 
,7 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 



TOTAL AREA=4.36 Ac. 
TOTAL CLAY V0LUME=10,550 cu. yds. 

TEST PAD 

a 
RSSOClRT€S, ifi. 

'j.--.i«-~r (f*;fnaert»firhtzdx*5urMAfan ] 



2,2914.919375,3089.601843,900.429977,161 GRND SHOT 
3,2929.081393,3012.490969,903.766587,161 GRND SHOT 
4,2928.775553,2907.282325,909.520162,161 GRND SHOT 
5,2967.610019,2647.693383,917.124078,161 GRND SHOT 
6,2953.429035,2430.110389,923.053852,161 GRND SHOT 
7,2910.388437,2331.674574,927.377758,161 GRND SHOT 
8,2895.725724,2247.557578,924.145456,161 GRND SHOT 
9,3116.422425,2252.711703,925.900990,161 GRND SHOT 
10,3144.806590,2484.123616,915.605185,161 GRND SHOT 
11,3148.487916,2635.118008,912.787763,161 GRND SHOT 
12,2767.356878,2876.913984,908.751515,161 GRND SHOT 
13,2795.462589,2818.459894,911.498553,161 GRND SHOT 
14,2848.836393,2795.763194,913.853382,161 GRND SHOT 
15,2882.498925,2768.577359,913.673958,161 GRND SHOT 
16,2877.287041,2729.306985,914.625869,161 GRND SHOT 
17,2881.004628,2650.023806,916.572902,161 GRND SHOT 
18,2626.943610,2632.5.35688,904.379189,161 GRND SHOT 
19,2601.231815,2685.883730,897.325305,161 GRND SHOT 
20,2583.093035,2696.592505,894.917370,161 GRND SHOT 
21,2621.748975,2756.428056,896.221166,161 GRND SHOT 
22,2718.306189,2843.145487,907.233975,161 GRND SHOT 
1001,2870.000000,3027.500000,903.456000,17 REBAR 
1016,2744.340000,2973.340000,905.120000,9 HU8\TACK 



^-Z? ' - '=M-

TOTAL AREA=8.6 Ac. 

TOTAL CLAY VOLUME'= 20,800 cu. yds 

914-
fjOL • w BT 

iRCK-. 

RSSOCIRT^S, INC 
6f»3lnee««ftxhte<h«Suva,crt j 



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 
50 
31 
32 

2766.045656, 
2609.. 182101 , 

922409, 
372606, 
701399, 
140646, 
136623, 
781683, 
.626549 

2591 . 
2464. 
2416. 
2395. 
2357. 
2332, 
,2386 
,2382 
,2365 
,2371 
,2650 
,2743 
,2814 
,2840 

2879. 
2750. 
2723. 
2642. 

695386 
096954 
476493; 
983323 

2651.545741, 
2655.523041, 
2668.823327, 
2514.595683, 
,2448.514553 

914869 
484940; 
359589 
141836; 
782653; 
085161, 
184171 ; 

2857.445591, 
2855.261496 
2878.219742, 
2885.100357. 
2884.512756, 
2843.617471 , 
2806.640354, 
27SS.767561, 
2870.053907, 
2953.654381, 
2916.980209, 

811148, 
162218, 
713939, 

2390.212648 
2386.397548 
2348.252251 
2349.890834 
2545.137447 
2347.080641 
2351.612794 
2378.162572 
2397.723605 
2471.368173 
2683.548457 
2766.623196 
2798.071131 
2811.800918 
282 7.985669 

908.319253, 
893.788042, 
891.837780, 
887.401599, 
884.277502, 
883.859788, 
883.259637, 
904.379944, 
,907.278799 
,909.372251 
908.831113 
,910.104836 
,917.837196 
,917.945232 
919.510606 
920.575513 
920.195892 
919.235152 
918.763823 
915.687536 
913.541467 
912.703195 
911.191375 
910.279047 

3027.536605,905.395859 
2448.611855,922.258136 

2887 
2904 
3025 

2360.503686 
2179.849409 
2145.517304 
2091.955093 
2100.315339 
.2454.142074 

1016,2744 .340000,2973.340000,905.. 120000,9 
1017,2S28.085000,2067.910000,923.297000,9 

3125.789724 
33,3139.880351 

,925.586476 
,924.995603 
,924.759210 
,919.418220 
915.760223 
,915.654146 

161 
161 
161 
161 
161 
161 
161 
161 
,161 
, 161 
, 161 
,161 
,161 
, 161 
,161 
, 161 
, 161 
, 161 
, 161 
, 161 
,161 
,161 
,161 
,161 
. 17 
, 161 
, 161 
, 161 
, 161 
,161 
,161 
, 161 

GRND 
GRND 
GRND 
GRND 

SHOT 
SHOT 
SHOT 
SHOT 

GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
GRND 
REBAR 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 
GRND SHOT 

SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 
SHOT 

GRND 
GRND 

HOT 
HOT 

HUB\TACK 
HUB\TACK 



TOTAL AREA-14.24 Ac. 

TOTAL CLAY VOLUME = 34,470 cu. yds, 

SEPTEMBER 15, 1994 

STRCK̂ . 
vrjt^' RSSOCIRT€S, INC 



AC912.TXT 

1,2257.150000,2587.080000,898. 
2,2136. 149981,2215.275265,896. 
3,2319.003123,2202.4 70406,911. 
4,2 585.16 5036,2210.232900,921. 
5,2803.460684,2210.486887,922. 
6,2821.214345,2347.306713,920. 
7,2846.269 255,2352.3 36 545,919. 
8,2856.615157,2404.234046,920. 
9,29 43.726179,24 25.908048,922. 
10,2891.969811,306 3.79 3204,901 
11 ,28 5 5.79 379 2,29 73.833 2 76,907 
12,2704.081706,2831.182504,906 
13,2514.106145,2659.012826,891 
14,2458.741947,2645.514359,886 
15,2215.414236,2735.678619,875 
16,2166.526 227,2745.474688,874 
17,2136.698192,2736.230272,877 
18,2112.908502,2703.326268,880 
19,20 74.210824,2571.159794,88 7 
20,204 4.499869,24 58.661994,887 
21,2139.596227,2442.594779,894 

157000,9 HUB\TACK 
484054,161 GRND SHOT 
350304,161 GRND SHOT 
861758,161 GRND SHOT 
014375, 161 GRND SHOT 
058739,161 GRND SHOT 
918273,161 GRND SHOT 
290841,161 GRND SHOT 
498372,161 GRND SHOT 
.875619,161 GRND SHOT 
.361146,161 GRND SHOT 
.260843,161 GRND SHOT 
.200096,161 GRND SHOT 
.843246,161 GRND SHOT 
.591481,161 GRND SHOT 
.380091,161 GRND SHOT 
.169404,161 GRND SHOT 
.129840,161 GRND SHOT 
.736984,161 GRND SHOT 
. 167178,161 GRND SHOT 
.660629,161 GRND SHOT 



DRAINAGE LAYER 

A. LABORATORY SOIL TEST DATA 

B. TOPOGRAPHIC SURVEY DATA 



LABORATORY SOIL TEST DATA 



MOISTURE CONTENTS 

PROJECT NAME Z J S C T 3 ~ B ^ H K \ t C f i l ~ ^ERVi<LE3i DATE OF TEST /)cT. / ^ J 9 9 / 

PROTECT NO. 993? .^ .03D 

Boring 
Na 

Sample 
Na 

/ 

z? 

1 

Zi 

Sample 
Depth 

67?l^£ 

6iRn3 

G^/^6 

<s?R/iS 

Sample 
Type 

^x)/?/?//i//^<i-£: 

Sample Description 

d/̂ AjDK/ Zefire^i-

^/9/L'^/6/e^K^^ 

J>9/O'/0/ Gl̂ /̂ y^^ 

3i^All^\/ / I R A \ 7 £ L . 

/ ^ y Z ^ / ^ 

Wel Weight 
+ Tare 

i3l9.(^3 

(i,79.S1 

3?,333.0 

=3:?^ 3,0 

Dry Weight 
+ Tare 

3 ' 9 9 . / 3 

S79<7^9S 

7cni=.3 

J?0S7.3 

TESTED 

Tare 
Na 

T 

/}Z. 

DT. 

n 

BY vJd 

Tare 
Wu 

/9U0 

89.33 

-707.^O 

^7.37 

-FF m s i ^ a 

% 
Moio. 

7.6 

7.9 

8.3 

9.3, 

HP/ 
TS 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - GRAVEL 

P^°j^'^- 0 /^6- - , T£.<^HAf,r^>L. 3 ^ F / ? V , r ^ ^ Job No. . 

Location of Project: ^ : ^ a i _ u ^ A , y y l A ^ n F f i - L Boring No. 

Description of Soil: ^ ^ ^ ' } : , y Z - , R R \ / I = L Sample 

T«<^d By: 7J^rF3^iz.J:^c.uJ^ 

• ^ 9 ^ 3 . 3>30 

Sample No. / 

Date of Testing A J o . T G e ^ F R 7 1 ^ 7 9 9 ^ 

Soil Sample Size (ASTM D1140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -t- container 

Wt. of container 

WL of dry sample, Ws 

3P07^.3 

AOn. iz-D 

7S6&.7C 
Sieve analysis 

Sieve no. 

3 

1 1/2 

. 3/4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

and grain shape 

Wt. Retained 

0 

^ ^ 0 . 3 . 

e 9 i . 9 

33C.'=) 

I 3 S . & 

79-3 

^a.") 

3<c.6 

93.3 (̂  

37.3 

74.0 

3 . 0 

Accumula t ive 
Wt. retained 

0 

<as7o.a 

/ 0^7 . Co 

I 39A .3 

i 3 9 S . ^ 

KoQ.^.^ 

t /o i^ .S 

1 7 ^ ^ . 3 

/8 l i . .9 

/8 i=93 

/Si:>e>.3L 

1891. a. 

Accumu la t i ve 
% retained 

0 

/ / .B 

SO-S 

79.3 

g.5.9 

8<=-'̂  

g93 

9^.0. 

97.a 

99 £ 

/ Q O 

/ O O 

% passing 

/ C D 

es.a. 

33^Q 

37^.:^ 

/7. I 

13.0. 

1 0 . ^ 

7.8 

<P.8 

C.03L. , 

0 

" 1 
% oassino = 100 Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL • GRAVEL 

P °̂i®'̂ = 0 S 6 J ~Te.^M\C/)L. Z3£^\/IC^S Job No. 

Location of Project: ^ t J ^ u v f \ / ^ /--R/Ml^rn-L. Boring No. 

Description of Soil: ^ A AJC.^/ Z i / ? / ? V F i u Sample 

Soil Sample Size (ASTM Dl 140-54) 

993/3.03(3 

Sample No. ^ 

Date of Testing ( )/>TOt^^/e 13^ / 9 Q Y 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -̂  container 

Wt. of container 

Wt. of dry sample, Ws 

o?^P^..=? 

3/SJ.Q7 

/S6S. z>3 
Sieve analysis 

Sieve no. 

3 

1 1/2 

3/4 

3 /8 

4 

8 

1 6 

30 

50 

100 

200 

PAN 

and grain shape 

Wt. Retained 

0 

o 

/o93/-n^ 

7 Ion . 3 3 

3 i /39 i : , 

133^9 

31.93 

30 .^S 

39.0I 

3 3 . 3 9 

/ . 3 D 

7.90 

-
Accumula t ive 
Wt. retained 

O 

O 

6 9 ^ . 79 

/'-7(c0.39 

1(^7^-30 

/739>.39 

f770.S<^ 

/ ^ o o . S 9 

/899.<B3 

7^7.9./9 

/ 86^^39 

/ g 77.3̂ =1 

Accumula t i ve 
% retained 

O 

O 

3'9.(\3l 

98.o9 

87.3 S 

93-90 

93 .h l 

9(o.:i3 

9 8 3 S 

n9s> 

99-83 

/ o o 

% passing 

/7)0 

/ o o 

(i,a.9S 

Z / I 9 ( ^ 

/o.93i 

l . l 

3 . 3 9 

3 . 7 9 

/ . 9 3 l 

0.337 , 

O.I2- 1 

^ 1 
% oassino = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENT/^ SERVICES 

A STACK & ASSOCIATES COMPANY 

Environmental 
Site Assessment 
Laboratory Testing 

Wastewater 
SoU 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
Soils 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Site Sampling 
Industrial 
Leakage Testing 
Percolation Tests 
Permeability Tests 
SoUs 
Water 

SULLIVAN LANDFILL CLOSURE 
DRAINAGE LAYER PERMEABILITY RESULTS 

Gravel 
Sample 

Moisture Content 

7.4 

PermeabUity 
"K" (cm/sec) 

212 X 10-4 

111 East Hardy Street, P.O. Box 297 St. James, Missouri 65559 314-265-5695 



MOISTURE CONTENTS 

PROJECT NAME O f i 6 / Te.rU . Ser'^J'^CeJS ^ S J I / I ' L / Q H L a r ^ r / l l 

PROJECT NO. ^ ^ 3 5 . o S o 

DATE OF TEST \.C>-ZP-<)4 
S5"iplc Arriva.\ \o-JS-97 
TESTED BY 3<?.)fL 

Boring 
Na 

Sample 
Na 

3 

Sample 
Depth 

Sor-fixce. 

Sample 
Type 

(Stfrxb 

Sample Deicripiion 

^ o d v j ^na.v;e.l 

• 

Wet Weight 

5 ? ( P S . 5 

Dry Weight 

3lHSi3 .3 

Tire 

1 D 

-* 

Tare 

5^^.9H 

Moist. 

1.U3 

HP/ 
TS 

file:///o-JS-97


MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - GRAVEL 

Project: 6 )S6 - r T £ C ^ S c r O i C e S 

Location of Project: ,-=^,; 11, \ ) Q ^ U r y ^ F / l l 

Description of Soil: .SQrvlwj g i r a J e I 

3a\<i 

Job No. 9'4^S.03o 

Boring No. Sample No. " ^ 

Tested By: 

Depth of Sample S u r ^ a . c e . 

Date of Testing \0-^p-9^ 

Soil Sample Size (ASTM 01140-54) Sample Arrival Date \ D - X 1 5 - 9 ^ 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 • 
500 
1500 

Wt. of dry sample + container 

Wt. of container 

WL of dry sample, Ws 

595 .^ .3 

39-9 •'79 

c357fi.Sfc 
Sieve analysis and grain shape 

Sieve no. 

3 

1 1/2 

3 /4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

Wt. Retained 

0 

«S13L-5(^ 

923 

^ 5 7 . SL 

3 9 1 

\n6 

9 ^ . 3 

9 o 3 

115.3 

19.5 

1.2. 

. ( p 

Accumula t i ve 
Wt. retained 

O 

:7i-:i.SQ, 

I 0 3 5 3 L 

\ L P 9 J . - 7 C 

D n 8 3 . 7 ( . 

3793 8 . 7 ^ 

c335l. OL, 

3991.7(^ 

ZlSbn.oT.^ 

337( .3L> 

^ 5 7 7 . 7 0. 

T l s n ^ . S ^ 

Accumu la t i ve 
% retained 

O 

8.^9 

Vo.'C, 

6,5. Cp5 

86.81 

S7.lx>o 

91.79 

9 ^ . 7 o 

f 9 . / v 

99.?3 

?9.97 

1 oo 

% passing 

I OO 

9/.7(^ 

5^ .8^ 

3H.35 

19.1^ 

\7L.4 

R.833 

5 . 3 

. 8 ^ 

• o 7 

. 0 3 

0> 

% oassina = 100 - Z % retained 

file:///Lp9j.-7C
file:///7L.4


MOISTURE CONTENTS 

PROJECT NAME Z:>I36> T^r.A 3r<y>'ceS , 3u/7/u/(i^ 7//.^t/z9Z/ 

PROJECT NO. <//33. 0 3 0 

DATE OF TEST / / / y / ^ j / 
SAMPLE ARRIVAL///k^/ 

TESTED BY 3 /^ /< 

Boring 
No. 

Sample ' 
No. 

9 

Sample 
Depth 

^ r ^ c e 

Sample 
Type 

<3\rah 

Sample Description 

Sxrvl'f 6in^\ie' 

Wet Weight 
+ Tare 

3^ l̂ 

Dry Weight 
+ Tare 

3383 

Tare 
No. 

IO 

Tare 
Wl. 

?9/.P/ 

% 
Moist. 

/.<?<^ 

HP/ 
TS 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - GRAVEL 

P̂ °Ĵ <̂ : O&C-r T^r.U S e r 3 ^ c s 

Location of Project: S o l ( . ^ U a r ^ i a . r y k F> If 

Description of Soil: S ^ r y j ĉ  C ^ C a o A 

Tested By: \ ( P k l 

Job No. ^ ^ 3 2 3 . 03C^ 

Boring No. Sample No. • ^ 

Depth of Sample S u T - f i x C e . 

Date of Testing l l 1 4 1 9 ^ 

Soil Sample Size (ASTM Dl 140-54) Sample Arrival Date if ' 3 1 9 9 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample + container 

Wt. of container 

Wt. of dry sample, Ws 

^B>f^3 

B^^.ei 

zos/̂ .n 
Sieve analysis 

Sieve no. 

3 

1 1/2 

3/4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

and grain shape 

Wt. Retained 

o 

1^5- io"̂  

7r,3l-B 

G3L 

Z S l 

1 :̂7 

- l l 

f^S.3 

7 5 . Z 

13. 

J 

. 5 

Accumula t i ve 
Wt. retained 

C> 

155-^<? 

V ^ 7 . ' 9 

1393 .19 

/ 6 « o . / 9 

/8J?^.I9 

1293. n 

7 967 91 

3oz9-(^'7 

^o3C • 6.9 

J2057. 69 

J2^3^- / 9 

Accumula t i ve 
% retained 

0 

7^./7 

.^7X 

l.s.9 

;̂?.V 

S"}./ 

93.9 

^5^.7 

993 

99."} 

99-9 
/oo 

% passing 

/OO 

9S.3 

7^3/. e> 

B/.C 

/ / ' / r 

/ / 0 . 6 

7./ 

93 

. / r / p 

Z07 

. o 3 

0 

% oassina = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENT/iL SERVICES 

A STACK & ASSOCIATES COMPANY 

Environmental 
Site Assessment 
Laboratory Testing 

Wastewater 
SoU 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
Soils 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Site Sampling 
Industrial 
Leakage Testing 
Percolation Tests 
Permeability Tests 
Soils 
Water 

SULLIVAN LANDFILL CLOSURE 
DRAINAGE LAYER PERMEABILITY RESULTS 

Gravel 
Sample 

Moisture Content 
(%) 

1.86 

Permeability 
"K" fcm/sec) 

191 X 10-4 

111 East Hardy Street, P.O. Box 297 St. James, Missouri 65559 314-265-5695 



PROJECT NAME O ^ Z 3 ZZT^J^/AZ/OFT r^^J^ t^^CStS 

PROJECT NO. 9/9Z7-:O^Z> 

DATE OF TEST _ / z 7 W f j / 
SAMPLE A R R I V A L l 2 ^ ^ X 

TESTED BY CTT 7A.^!^Az^ 

Boring 
No. 

Sample 
No. 

5~ 

L h 

/,T> 

Sample 
Depth 

Sample 
Type 

7^a4t> 

^ 4 ^ 3 

67̂ 'B> 

Sample Description 

~t>f^.A^^//r•^*^F 

T:>j^A^A/'^e^ 
/y4^/lf/Z. 

Wet Weight 
+ Tare 

^3'Zzi 

119/. CO 

99U^ 

Dry Weight 
+ Tare 

^99..r7 

lfU-7f 

W^07 

Tare 
No. 

^ 

r 
T 

Tare 
Wt. 

^ ; ^ 

/f^0 7 

i%.i$ 

to 
Moist. 

/.7^ 

Z93 

^ . / 6 

I I I ' / • 

T S 

3ZSI 
7 



MIDWEST TESTING 
a ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - GRAVEL 

P^°j«'̂ ^ 7 ) ^ 'T^^T/AZ/Z^. F ^ F ^ r ^ Job No. / / Z 3 ' : D 3 0 

Location of Project: ^ i / £ c j i / ^ A Z / 0 

Description of Soil: ^ J & ^ 4 / ' ^ C 

Boring No. Sample No. ^ 

T"^^'^ By: ; J : T/I^H^fh^. 

Sail Sample Size (ASTM Dl 140-54) 

Depth of Sample / Z / Z A ^ 

Date of Testing /Z//S/9/ 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
W L of sample, g 

200 
500 

15C0 

WL of dry sample •*• container 

Wt of ccntaner 

WL cf dry sample, Ws 

ZZ3-7, ^ 

Z/7 . ^ 
zn^^P^ 

Sieve analysis 

Sieve no . 

3 

1 1/2 

3 /4 

3 /8 

4 

8 

1 6 

30 

5 0 

100 

200 

PAN 

ind grain shape 

Wt. Retained 

o 

3//:..c 

.397.Z 

^9/ . f7, 

YZ73.Y 

//^Zc) 

S3.^ 

.^on 

^ . 0 

I5.L 

.t^ 
3'3 

Accumu la t i ve 
WL retained 

O 

^Y7c.L 

73-̂ .9> 

7̂ 7.9̂ .7. 

i7Z/^,0 

/3f^^.D 

/9 / / , . ' ^ 

/972/ / 

73CY.,0 

ZZ7/9. / . 

Zx:>Z3.n 

Zo>zc.^ 

Accumula t i ve 
% retained 

<D 

77.n 

5^ . / 

<^5:z 

Q/.r 
^i',^ 
^ ^ 7 

^7 . ^ 

^ / ^ . ^ 

^%3 

99.^ 
91, (. 

% passing 

/ O O 

Z^5,0 

73,^ 

^ / ^ 

/3-3 . 

737 

^ ^ 

Z,99 

//^7 

3.7/-) 

/7.bV 

0 
% oassina = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTJiL SERVICES 

A STACK & ASSOCIATES COMPANY 

Knvirnnmental 
Site Assessment 
Laboratory Testing 

Wastewater 
Soil 
Pollutants 

Materials Testing 
Asphalt 
Concrete 
Soils 

Drive Cylinder 
Nuclear 

Densometer 
Sand Cone 

Sit? sampling 
Industrial 
Leakage Testing 
Percolation Tests 
Penneability Tests 
Soils' 
Water 

SULLIVAN LANDFILL CLOSURE 
DRAINAGE LAYER PERMEABILITY RESULTS 

Gravel 
Sample 

Permeability 
"K" (cm/sec) 

194.5 X 10-4 

111 Eas t Hardy Street, P.O. Box 297 St. James, Missouri 65559 314-265-5695 



TOPOGRAPHIC SURVEY DATA 



DRAINAGE LAYER ELEVATIONS 

00543 ,2950 
00542,3000. 
00551,3000 
00528,2949 
00526,3049 
00503,294.9 
00501,3049 
00495,3150 
00467,2949 
00469,2850 
00415,2850 
00417,2749 
00361,2849 
00363,2749 
00307,2850 
00309,2750. 
408,3199.9^ 
410,3099.92 
412,2999.9'i 

03517 
01383 
02242 
98935 
83966 
92655 
97904 
19017 
88915 
12758 
00651 
96648 
99428 
90781 
01376 
04616 
1,2800 
!,2800 
',2800 

414,2900.00,2800 
354,3199.95,2699 
356,3100.1, 
358,2999.9E 
360,2899.8S 
300,3199.9^ 
302,3099.96 
304,2999.9'i 

00290,2950. 
00246 
00248 
00236 
00234 
00232 
00230 
00228 
00226 
00192 
00194 
00196 
00138 
00140 
00142 
00084 
00086 
00088 
00090 
00033 
00031 
00029 
00365 
00311 
00035 
00313 
00259 
00257 
00261 
00315 

3200. 
3100. 
2949 
2850. 
2750. 
2650. 
2549 
2449, 
3200, 
3099. 
2999. 
3200, 
3100, 
2999. 
3200. 
3099, 
,3000, 
,2899, 
3000. 
3100. 
3200. 
2649. 
2649. 
2900. 
2549. 
2549. 
2649. 
2449. 
2449. 

,3200.01955 
,3200.02896 
,3250.03148 
,3100.09424 
,3099.94096 
,3000.02892 
,2999.33481 
,2999.99694 
,2900.17869 
,2899.85655 
,2800.00230 
,2799.95919 
,2699.96632 
2699.75616 
,2600.21503 
,2600.07457 

,895 
,893 
,889 
,900 
,895 
,906 
,902 
,897 
,911 
,912 
,915 
,911 
,916 
,911 
,918 
,914 

05,906.56,7 
30,910.16,7 
30,913,25,7 
31,915.26,' 
86,910.68,' 

2699.67,914.35,7 
i,2699 
i,2699 
',2599 
),2600 
',2599 

21925 
06081 
00890 
93371 
05665 
03385 
00306 
95303 
92440 
01841 
96202 
75775 
02718 
09014 
98974 
11204 
92364 
01362 
79849 
19484 
10054 
12132 
99442 
99537 
08274 
93407 
93635 
98305 
913 0 5 
98182 

284,2649.99951,2.f 
286,2749.9: 
O O O o c ••.10 0 c 

,2550 
o .-T c; n 

7 
1 

.80708 

.01,7 

.60514 

.45641 

.77799 

.09526 

.14712 

.25617 

.63834 

.56411 

.08608 

.86451 

.51833 

.72355 

.03848 

.32964 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

LATHE 
73,917.12,7 
70,917.29,7 
98,912.35,7 
06,916.92,7 
92,919.80,7 

2549.74120 
2499.58198 
2500.03398 
2450.10457 
2449.91844 
2449.85048 
2449.94554 
,2449.85420 
2449.81477 
2399.89576 
2400.15478 
2400.32068 
2299.90049 
2299.85980 
2300.01318 
2199.72667 
2200.07090 
2199.99454 
2199.98469 
2099.96653 
2099.96858, 
2099.90341 
2699.96688, 
2599.87639 
2099.97923, 
2600.15875 
2499.81356 
2500.25215 
2499.90162 
2599.95314 
549.88,912.6 
21 ,916.02,^ 
O .1 O I P 01 ^ 

921 
,912 
919 
,924 
921 
918 
,916 
,914 
911 
912 
921 
925 
912 
921 
926 
912 
920 
925 
927 
923 
918 
910 
903 
909 
926 
904 
912 
914 
909 
898 
)2,7 
J 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

33753 
,24246 
.58217 
.61250 
11717 
.34406 
.99884 
,30262 
,34805 
90713 
.42732 
13568 
50873 
03150 
47275 
04489 
14459 
43156 
23904 
01635 
11036, 
14347 
68404, 
57929 
65427 
35311 
18208 
87656 
04136 
85298 

LAH 
LATHE 
r A TUT? 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
, 7 
3 
3 
3 
3 

7 
3 
3 
7 
7 
7 

3 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
THE 

LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 



00172 
00174 
00176 
00178 
00180 
00263 
00317 
00209 
00151 
00153 
00155 
00170 

00015 
00013 
00068 
00070 
00124 
00122 
00037 

00011 
00321 
00319 
00375 
00265 
00267 
00211 
00213 
00157 
00159 
00099 
00101 
00052 
00050 
00048 
00046 
00044 
103,2 
105,2 
107,2 

2449 
2549 
2649 
2750 
2850 
2350 
2349 
2350 
2549 
2449 
2349 
2349, 

2749, 
2649, 
2649, 
2749, 
2749, 
2650, 
2800, 

2550. 
2150. 
2250. 
2150. 
2249. 
2150. 
2250. 
2150. 
2250. 
2150. 
2449. 
2349. 
2050. 
2150. 
2249. 
2350. 
2450. 

250. 15 
150.48 
049.95 

88410, 
94988, 
94814, 
00431, 
02860, 
04032, 
67767, 
16447, 
85336, 
98761 , 
95239, 
94,235 

86747 
77088 
81539 
98862 
96981 
07418 
00319 

28072 
67027 
08404 
02471 
94559 
37651 
77851 
01595 
16442 
00813 
84422 
95545 
46971 
11025 
92124 
25906 
28963 
,2199 
,2199 
,2200 

2 349. 
2349. 
2349. 
2350. 
2349. 
2500. 
2599. 
2400. 
2299. 
2300. 
2300. 
0.02, 

2050. 
2050. 
2150, 
2150, 
2250, 
2249, 
2100, 

2049. 
2600. 
2599. 
2700. 
2499. 
2499. 
2399. 
2399. 
2299. 
2299. 
2199. 
2200. 
2099. 
2099. 
2100. 
2099, 
2099. 
78,91 
90,90 
52,88 

68038, 
75006, 
98445, 
10323, 
94604, 
07688, 
64972, 
28263, 
59417, 
06664, 
11808, 
912.03 

12797 
11206 
20898 
03457 
12961 
88193 
02509 

94348 
32513 
68180 
03810 
81863 
89254 
47611 
97781 
73310 
94959 
41992 
01492 
91692 
40706 
02716 
54801 
92784 
0.90, 
1 
8 

915 
918 
920 
921 , 
923 
907, 
900 
910, 
920, 
917, 
913, 
,7 

924, 
922. 
924, 
923. 
922, 
922, 
925, 

919. 
895, 
900. 
886, 
904, 
898. 
906. 
896. 
908. 
896. 
918. 
915. 
895. 
905, 
911, 
914, 
917, 

42457,7 
24523,7 
07215, 
15970, 
38058, 
33131, 
72560, 
67867, 
06404, 
10302,7 
03627,7 

LATHE 

72,7 
89,7 

26426 
18133 
49097 
49189 
07931 
32325 
81246 

85972 
92337 
40601 
72525 
72210 
29635 
08943 
66465 
00674 
45837 
86726 
21232 
04292 
36463 
82122 
61801 
90328 
LATHE 
LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 



VEGETATIVE LAYER 

A. LABORATORY SOIL TEST DATA 

B. TOPOGRAPHIC SURVEY DATA 



LABORATORY SOIL TEST DATA 



LANDING BORROW STUDY 



ORGANIC MATTER 

PROJECT NAME O B 3 3~^C-H Ml c n i_. r3i Ee.\/1C <£ ^ 

PROJECT NO. 7 7 Q S ' - 0:^0 

DATE OF TEST 9 / 3 o 7 9 Y 

TESTED BY (STRFO- {/fiia6/' 

Sample 
No. 

Sample 
Depih (ft.) 

Tare 
No. Sample Description 

Wet Weight 
+ Tare 

Dry Weight 
+ Tare 

Tare 
Na 

Tare 
WL Organic 

^ Z'lo / C / ^ - ^ O / . 5B.S7<i-.S s e , o 8 7 6 7 7 7'l.iL35 J?.-37 

3/ 3). 3 6 3oF>301 L. /oS.3i-.S3 c7. SIS/9 /Co s.4.ii(,3 I.B/ 

A. A'9 
3 l ' - 7 / 

C3. ^ S ^ c L 3 , IP83O 3 0 713.9'7:6'/ .93 

9 
3/^AJo7 

7 7 J F 3 0 I L. C3.30^3 69.J?938 79 H7&^ 3.V 

S 31 f\-3 633939 <137.38^3 / 3 ^3.i^(f) 3 3 ^ 

L= 3^.3 6 - 1 C3piyf^7cps.cn 'jd. 9iio 69. 92(31 18 ^^-i39 3 - 3 3 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: OBG Technical Serv ices 

Location of Project: Su l l ivan L a n d f i l l 

Description of Soil "^OPSOJ-^ 

Tested By Lance S t a c k 

Soil Sample Size (ASTIvl Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 

1500 

Job No. 4425 .030 

Boring No. Sample No. L 

Depth! of Sample 

Date of Testing September 3 0 , 199A 

Wt. of dry sample -i- container 

Wt. of container 

Wt. of dry sample, Ws 

2,589.4A 

3A5.40 

2,244.04 

"WET SIEVE" 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3/4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

P 

0 

0 

6.92 

23.66 

41.60 

31.96 

40.21 

62.41 

80.12 

7.37 

1949.79 

Accumulat ion 
Wt. retained 

0 

0 

0 

6.92 

30.58 

72.18 

104.14 

144.35 

206.76 

286.88 

294.25 

2244.04 

Accumula t ion 
% retained 

0 

0 

0 

.3 

1.4 

3.2 

4.6 

6.4 

9.2 

12.8 

1 3 . 1 

100 

% passing 

100 

100 

100 

99.7 

98.6 

96.8 

95.4 

93.6 

90.8 

87.2 

86.9 

0 

% oassino = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

OBG T e c h n i c a l S e r v i c e s 
Project: Job No. 

4 4 2 5 . 0 3 0 

Location of Project: Sullivan Landfill Boring No. Sample No. 

Description of Soil Clayey Topsoil 

Tested By Lance Stack 

Depth of Sample 

Date of Testing _ September 30. 1994 

Soil Sample Size (ASTIVI Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200' 
500 
1500 -

Wt. of dry sample -*- container 

Wt. of container 

Wt. of dry sample, Ws 

2,102.02 

191.73 

1,910.29 

"WET SIEVE" 

Sieve analysis and grain shape 

Sieve no. 

1-1/2 

1 

3/4 

3/8 

4 

1 0 

20 

40 

60 

140 

200 

PAN 

WL Retained 

0 

0 

0 

0 

27.18 

59.57 

40.46 

45.45 

95.07 

143.37 

11.46 

1487.73 

Accumula t ion 
Wt. retained 

0 

0 

0 

0 

27.18 

86.75 

127.21 

172.66 

267.73 

411.10 

422.56 

1910.29 

Accumula t ion 
% retained 

0 

0 

0 

0 

1.42 

4.54 

6.66 

9.04 

14.02 

21.52 

22.12 

100 

% passing 

100 

100 

100 

100 

98.58 

95.46 

93.34 

90.96 

85.98 

78.48 

77.88 

0 

% oassina = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - GRAVEL 

Project: OBG T e c h n i c a l S e r v i c e s 

Location of Project 

Description of Soil: 

Tested By: 

Su l l ivan L a n d f i l l 

^ / > : r / 

Sreg Vaughn 

7 oP-Soii-

Soil Sample Size (ASTI^ Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Job No. 4425.030 

Boring No. Sample No. • 3 

Depth of Sample 

Date of Testing September 3 0 , 1994 

Wt. of dry sample •>• container 

Wt. of container 

Wt. of dry sample, V^s 

<=7JiO< .̂7^ 

^c7 . oo 

^ oo^ , 7 '^ 

"WET SIEVE" 

Sieve analysis 

Sieve no. 

3 

1 1/2 

3/4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

and grain shape 

Wt. Retained 

O 

<D 

/) 

^S-ICL 

7967 

3033. 

3/9.6^ 

3-3-81 

/3S.73 

J / M 9 I 

9 /33 

/ 3 0 3 . & 7 

, 

Accumula t ive 
Wt. retained 

)̂ 

C 

O 

JPS.93. 

93.5-3 

78.83' 

/08.71 

/ 6 A 3 3 . 

3i8<^.97 

.5-/3.88 

-377. 7/ 

^ocs. 7 ^ 

Accumu la t i ve 
% retained 

0 

C 

0 

/ ' 9 3 

^ . 9 3 . 

3.99 

6-. 93 

8 .07 

79.33 

c3S.7C 

<398^ 

/OO 

% passing 

/OO 

7 00 

/ 00 

98. 3 3 

99.S8 

9(i>.dî  

99.37 

97.93 

9 3 ^ 7 

79.34 , 

•70./<o 

a 1 
% oassina = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - GRAVEL 

Project: OBG Technical Serv ices Job No. 4425.030 

Location of Project: Su l l i van L a n d f i l l Boring No. Sample No. ^ 

Description of Soil: ^ / i / U [ ^ d '~7o/^SOI 

Tested By: Greg Vaughn 

c_ Depth of Sample 

Date of Testing September 30, 1994 

Soil Sample Size (ASTM Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
W L of sample, g 

200 
500 
1500 

Wt. of dry sample •!- container 

Wt. of container 

Wt. of dry sample, VVs 

^ / 7 9 . ^ 9 

/ 9 / & 3 
/ 983 01 

"WET SIEVE" 

S'\eve analysis 

Sieve no. 

3 

1 1/2 

3/4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

and grain shape 

Wt. Retained 

0 

O 

3/8.3^ 

/ 3 7 3 9 

/ / / .OS 

S3. IS 

5''l-aL 

3-9.7/ 

3^0/.93 

^/3.g9 

S/0& 

/d36.7(^ 

, 
Accumulat ive 
Wt. retained 

0 

O 

3^8.24 

/(oS-ToS 

Z7l(c.7i 

3C'/.S9 

9/c.. / S 

973.89 

<^n7.3:L 

S90.Q.I 

^ 9 / a 7 

/9'7c.'99 

Accumu la t i ve 
% retained 

7) 

O 

/ • 3 3 

S.3S 

/ 9 'O0 

/ S 3 I 

J 7 / . 0 3 

Z?9Z)7 

3 / ^ C . 

93.03 

9 7 C7 

JOO 

% passing 

/OO 

7 0 0 

98.37 

97.(^0. 

S^.dd 

eu9 
78.95-

7S.93 

(^.74 

3-9 97 , 

3 3 . 3 9 1 
1 

o 1 
% oassina = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL 

Project: . OBG T e c h n i c a l S e r v i c e s 

GRAVEL 

Job No. 4425.030 

Location of Project: S u l l i v a n L a n d f i l l Boring No. Sample No. ^ 

Description of Soil: (Z^f i tu^y SiL-Ty /OF>SOfL. 

Tested By: Greg Vaughn 

Depth of Sample 

Date of Testing September 3 0 , 1994 

Soil Sample Size (ASTfvl Dl 140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -̂  container 

Wt. of container 

Wt. of dry sample, Ws 

3? 973 . 7 7 

399.3'3L 

3? 13-9. 79 

"WET SIEVE" 

S/eve analysis 

Sieve no. 

3 

1 1/2 

3/4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

and grain shape 

Wt. Retained 

/ ) 

0 

0 

0 

7.79 

319.6.9 

9 / 3 3 

39.3J 

<33.o9 

379./C. 

/8^^ 

/999.03 

_ 

Accumulat ive 
Wt. retained 

O 

d 

O 

d 

/.74 

37.38 

7Q-73 

/ 0 9 . 9 / 

739.98 

/C.7./4 

/B3. no 

^13^/ .73 

Accumu la t i ve 
% retained 

0 

0 

O 

O 

.dS 

/ . 7 7 

3 . 9 / 

5~/6 

/,-98 

3.83 ' 

8 -93 

/OO 

% passing 

/OO 

/OO 

/dO 

/OO 

99.9SL 

98-33 

9C.3-9 

79 S4 

93.^/^ 

9-U. 73 , 

f//./8 

O 1 

% oassino = 100 - Z % retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - GRAVEL 

Project: QBG T e c h n i c a l S e r v i c e s Job No 4 4 2 5 . 0 3 0 

Location of Project: S u l l i v a n L a n d f i l l Boring No. Sample No. A 
Description of Soil: :B^caMJ SnJl:iXI Co^. /^y 7 7 f ^ „ . Depth of Sample 

Tested By: Greg .Vaughn Date of Testing September 3 0 , 1994 

So'il Sample Size (ASTfvl Dl 140-54) 

Nominal diameter of 
largest particle 
No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -*- container 

Wt. of container 

Wt. of dry sample, Ws 

3 / 1 3 - 9 / 

33./-59 

/ 899.39 

"INTET S I E V E " 

S/eve analysis 

Sieve no. 

3 

1 1/2 

3/4 

3/8 

4 

8 

16 

30 

50 

100 

200 

PAN 

and grain shape 

Wt. Retained 

O 

0 

39. ^ 3 

7(c.ai 

9 039 

7 / 97 

30.7^9 

99.93^ 

/ 6 9 . 3 9 

.399.33 

7'IS/^ 

/occ.-/ '^ 

Accumulat ive 
Wt. retained 

0 

0 

39-33 ' 

/33.3<c= 

^ / ( o .33 

^ 8 ^ . 3 9 

3 3 ^ . 9 3 

393.88 

3 3 8 - 3 3 

8 1 7 3 3 

899.93 

/Z93(c7 

Accumu la t i ve 
% retained 

O 

d 

3/-(^o 

(o.^3 

/ I . 33. 

/ 3 . 3 / 

/ 7 33 -

/9 .73 . 

38 . '39 

9 3 . / ^ 

9 7 . 3 / 

/OC 

% passing 

/ O O 

//>o 

9790 

9338 

8S-58 

999^ 

8S/.^^ 

8'<0.3S 

71.67 

S(o.8S , 

.53.79 

^ 1 
% oassina = 100 -- Z % retained 



MOISTURE CONTENTS 

PROJECT NAME 03\C-i ~7e:c.HA}tC/^ u •.3S7?/iCiE:Z 

PROJECT NO. 9 9 3 ^ ' . c . 3 n 

DATE OF TEST 9 ' J ^ 7 . 9 ^ 

TESTED BY / j f^S^-J /^O/Hl - . 

Boring 
Na 

Sample 
Na 

1 

1 

ẑ  
z? 

3 

3 

4 

4 
' 5 

j r 

L 

6 

Sample 
Depth 

Sample 
Type Sample Description 

/C>/=S.GH^ 

/ O F S O / L . 

ClJ)^I^K/ Ict'SOIL. 

CuJ^ i^^ /Ci=SOlL 

S I L T / / C F S O I L . 

Si/^ry fofi5o/c. 

..^ftL!bLf7o^.50fc 

S7)V£^/ ~7i^f=^H-

C.u^y£.^ 3i~7-y 

1 OF^SOiL. 

/ o p > ^ ^ l ^ 
BtZCLOK>3fit)^i^7 

Ccfi^Sil I c R S o i c 
• 1 

Wet Weight 
-(- Tare 

7(^1.99 

864.39 

^98.33 

/U.89 

780.00 

773-33 

^ 3 9 3 

7^8/9 

'784.̂ 3 

190.53 

8 U 3 0 

/7934 

Dry Weight 
+ Tare 

/99.90 

7/3-00. 

7I7.B3. 

793.33 

7/3.39 

739.99 

9 7 / 8 3 

799.7^3 

8 3 9 3 io 

)<i>3./9 

7 3 3 9 9 

/(,7.77 

Tare 
Na 

7-70 

^/Q. 

s-a 
L 

F ^ 

/ ^ ' / 

/}3 . 

^1 

7 " 

7^-3 

3 

6-1 

Tare 
W L 

S7Ji3i 

8'7.3(̂  

9333 

.^^ . l i 

^7.C0 

31.9/ 

99.-23 

^ J C 

)97.i>l 

$3.13 

/9I.C3 

3/.L4 

% 
Moist. 

3i\o 

31.9 

31-3 

37.3 

10.^ 

10.3 

193 

/9.9> 

A3.5 

30-9 

l3.(o 

79.0 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: 

Location of Project; - ^ L ^ 

Job No. 9 Y 3 6 . 0 2 0 

lltVo/n /-^PnjP?// Boring No. Sample No. / 

Description of Soil D / ^ f ) ^ E p g t J n T o p ^ d / I 

Tested By v V A?e.<JouJS 

Soil Sample Size (ASTM D1140-54) 

Depth of Sample (^ " - /Zl 

Date of Testing / / 7 2 Z ~ / / 7 j ^ S 

Sample Arrival Date / / / 3 - 1 7 9 3 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
W L of sample, g 

200 
500 
1500 

Wt. of dry sample -»- container 

Wt. of container 

Wt. of dry sample, Ws 

/ 9 / 7 . 3 -

2.^>o.3-

I I G 7 
Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

O 

O 

o 

o 

^ 6 . 9 6 

^ 7 M 

33.08\ 

3B .70 

69. 3 9 

69. DP. 

7 . 9 3 

8 F 3 : 3 9 -

Accumula t ion 
V/t. retained 

O 

O 

O 

O 

J?5.9^ 

.95. 79 

/ 2 / . ^ 7 

l/cO. 57 

279.^7 

3 7 / . 99 

3 7 9.9?-

7 l ( . -7 

Accumula t ion 
% retained 

O 

O 

C 

O 

3.ZZ 

3 . 1 ^ 

70.q 

13.2 

IS . 9 

^ ? . 3 

Z.-Z. 9 

/ o O 

% passing 

/ n o 

/OO 

I DO 

1 o o 

9 7 9 

9 z . R 

8^9./. 

^ ^ . 2 

89/./. 

7^.7 

70.7 

o 

% oassina = 100 - Z °1-retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS • 

Project: Z ) / 3 0 7 7 ? z J i . 8 ^ ^ Z i / / C e . < ^ j ob No. 9 ^ ^ 5 . 0 S o 

Location of Project: 3>c /7 / /L /Qn / / 7 / ? a / 7 - / / / Boring No. Sample No. 8 

Description of Soil ^ ^ / ^ i ^ Z B r p u J ) ^ 7 o < 3 £ f ^ / / Depth of Sample Z - / Z " 

Tested By . I Z^C/p/o/ jJS Date of Testing / / / Z Z - / / / z g 

Soil Sample Size (ASTM D1140-54) Sample Arrival Date / / / z i / 9 9 
Nominal diameter of 

largest particle 
No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample ->- container 

Wt. of container 

Wt. of dry sample, Ws 

:29.7I.R9 

3 ^ 6 

; 7 ^ Z C P . 9 9 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

1 0 

20 

40 

60 

1 40 

200 

PAN 

and grain shape 

Wt. Retained 

D 

0 

0 

0 

^ 9 . 5 / 

^ 2 . 0 1 

(^^.Ec 

9 9 . 2 3 

Z O ' ^ . 9 7 

/ c . 9 - 3 7 

f<. 6 4 

i i ^ 7 . z U 

Accumula t ion 
Wt. retained. 

0 

C 

n 

0 

2 ^ . 5 1 

91.9.2 

ICoT^.S^ ' 

^ 5 9 . U/o 

^ 6 6 . 4 3 

^ 3 o . Z o 

6 3^-. 7 9 

3 3 2 ( ^ . 2 9 

Accumula t ion 
% retained 

n 

0 

(h 

0 

\ . Z G 

5 . 9 3 

L . 9 n 

/ / . a 

2 0 . 0 

: x 7 . l 

311.S 

lOC> 

% passing 

\ 0 0 

I 0 0 

IOO 

i o n 

9 f . 7 

9G3 

93.1 

8 ^ 3 \ 

87).-C^ 

7 2 . " i 

72.S 

0 

% o.issinr ICO -- Z '1- rotainod 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL SOILS 

Project: O P ^ O r T i i r 1^ < > t L r U i o e J : . 

Location of Project: J S o l l n y g o L - P i n d f i U 

Description of Soil T~)f^\7 B r g j t O A T c ^ S s Z I 

Tested By O •• / M •gdOo.^.S 

Job No. 4 / ^ ^ 3 . 0 3 Q 

Boring No. '__ 

Depth of Sample U? ^ 7 Z 

Date of Testing _ 

Sample No. 1. 
// 

77, 723. - 17/23 

Soil Sample Size (ASTM Dl 140-54) Sample Arrival Date f l lz/h/ 
Nominal diameter of 

largest particle 
No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample * container 

Wt. of container 

WL of dry sample, Ws 

179^ .9^ 

^ 6 ^ 

1^95.93 
Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

1 0 

20 

40 

60 

1 40 

200 

PAN 

and grain shape 

Wt. Retained 

o 

o 

0 

o 
9ZK 

22 .13 

3 1-^9 

I I I .11 

ISI-S'S 

IC,S-IU 

73. S(̂ . 

/OI7.Z. 

Accumula t ion 
Wt. retained 

O 

(3 

0 

(3 

9.ZS 

zo>9l 

5 6 , Z^^ 

3^5. ICP 

3 0 0 . C 1 

9/^^.77 

9 7 ^ . 7 2 

/795. 93 

Accumula t ion 
% retained 

6 

O 

O 

<3 

C:>.ZSL 

1 . 7 7 

3.7& 

/7.Z 

Zc>.l 

3 1 . 7 

3 3 . o 

ioc> 

% passing 

1 OQ 

IOO 

/ OO 

IG<3 

99.7 

9/^.z 

lC.7. 

SS.8 

79 9 

/.J-.? 

C.S.0 

0 

7o I^a-:,?i(la = 100 - Z '.l-rotainod 



MIDWEST TESTINd 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: T^P^Cn T c r k 9 ^ r O C c . € . < ^ 

Location of Project: ^ t J M J a n I . P r r 3 : f - l i f 

Description of Soil C ^ r l ^ 'Brnu:)r-| T r ^ p g r ^ , ' I 

Tested By A - / V l ^ O . u ' ^ S 

Job No. ^ l 4 Z 3 . 0 ^ b 

Boring No. 

of Sample LP / ^ 

Sample No. J 6 

Depth of Sampli 

Date of Testing ///zz - / / / Z S 

Soil Sample Size (ASTM Dl 140-54) Sample Arrival Date I I U/ J99 
Nominal diameter of 

largest particle 
No. 10 Sieve 
No. 4 Sieve 

3."4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample •*• container 

Wt. of container 

W L of dr/ sampi.e, Ws 

/7oo. 99 

Z 3 0 

/ 9 3 o 3 9 
Sieve analysis and grain shape 

Sieve no. 

1-1/2 

1 

. 3 /4 

3 /8 

4 

1 0 

20 

40 

60 

1 40 

200 

PAN 

Wt. Retained 

0> 

0 

0 

0 

79.3 

1.1-17 

^ 7 . ^ 

?^. S3 

log-S"? 

foo • ^ 3 

1?-1^ 

IC>l<?-3^ 

Accumula t ion 
V/t. retained 

0 

0 

0 

0 

/4 .70 

16. Z-

b'S.^l-

I '4^.13' 

326S.L';i 

9 1 ^ 3 ^ 

u37-O'l 

i4$o-^9 

Accumula t ion 
% retained 

r^ 

0 

d> 

0 

1.00 

i - l l 

a .^ i 

i n . s . 

n . ^ 
P .̂G> 

p^.s^ 

^ ^ ^ 

% passing 

106 

[06 

\0d 

I n o 

9 ^ . 0 

"^B.^ 

^ 5 : L 

S^^.l 

S^^-S" 

7/^9 

-70.?. 

0 i 
'/•> oassina = 100 N" o /o rot.'jif.cd 



MIDWEST TESTINu 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: A ^ / ^ Tejrl]^f'nirreS^ 

Location of Project: ^ o l l u J a h ' . P t r Z ) ^ i 7 / 

Description of Soil ] ^ c V . ' B r n u > n I p p S c ^ f 

Tested By -.^. /t?-edr^tAS> 

Job No. 3 ^ 9 ^ Z 3 . 0 3 ( ^ 

Boring No. • Sample No. / / 

, / / 
Depth of Sample (g' 7 ^ . 

J//zz - //Jzsr-Date of Testing 

Soil Sample Size (ASTM Dl 140-54) Sample Arrival Date LL Ull 99 
Nominal diameter of 

largest particle 
No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 • 
1500 

WL of dry sample -i- container 

Wt. of container 

WL of dry sample, Ws 

M 3 > . ^ 

3 ^ ^ 

\ 3 U ? . ^ 
Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

1 0 

20 

40 

60 

1 40 

200 

PAN 

and grain shape 

Wt. Retained 

o 
o 

<3 

n 

3D.3r 

^c?-5"o 

\n3l .3S~ 

l ^ ^ - S 4 

I K o . g q 

7 ^ . ^ l 

.Wc>.g 

C P ^ S ' 

Accumula t ion 
V/t. retained 

c\ 

0 

0 

n 

7>c^.-^^ 

5 ^ y ^ ^ 

\3S.\o-

3E8.^.i\ 

9(.K.K^ 

. 6 ^ ^ . 7 0 

0=^3,S" 

\ 3 L ^ . ' ^ 

Accumula t ion 
% retained 

n 

o 
o 
(O 

2 -3 i2 

3.3-2 

w. - ^ 

P I . I 

3 ^ . ^ 

39.7 

5f^. 0 

I Oo 

% passing 

loo 

1 0 0 

VOC 

loc^ 

97? 

" T L . ^ 

SS.8 

7^.°J 

C^.7 

CPO.3 

S o . 6 

0 
% D.TSsino = 100 X % rolaidcd 

file:///n3l.3S~
file:///3S./o


MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS • 

Project: 0 ^ < 3 r T e c . k . ^ f C u C C C ^ ^ Job No. ' W ^ S 7 o 3 d 

Location of Project: ^ o l l i t J r . . n 4 » r v j ^ ' i ' l ' l Boring No. Sample No. / 3 -

pocnriptinn f̂ f .qnil T j ^ t ~ c l P r c ^ Pv i o p S r t l I " Depth of Sample LP ^ / Z 

Tested By - J \ . i^•ec^\(^^i.^^ 

Soil Sample Size (ASTM Dl 140-54) 

Date of Testing 7 7 / ^ Z - / l / z ^ 

Sample Arrival Date // / z / I 9 / . 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
W L of sample, g 

200 
500 . 
1500 

Wt. of dry sample -*- container 

Wt. of container 

Wt. of dry sample, W s 

797/.z/:> 

3 9 9 . 9 

/337.Z' 
Sieve analysis 

Sieve no . 

1-1/2 

1 

3 / 4 

3 /8 

4 

10 

20 

4 0' 

60 

1 40 

200 

PAN 

and grain shape 

Wt. Retained 

O 

o 

o 

(3 

IS .SS ' 

3/c,34 

I I . o9 

97.73' 

703.97 

/ 3 3 o 9 

/ 3 . 3 ' 3 ' 

Accumula t ion 
Wt. retained 

O 

O 

O 

Q 

1-^.3-3-

39 . ^9 

9^.S''K 

/3 / . . ?.^ 

3/QO.ZO 

3 7 2 . - Z ^ 

370. 79 

Accumula t ion 
% retained 

O 

(3 

O 

O 

/ . / 

3 . 8 

3 . 7 

/ / . / 

19.S--

3 o . S 

Z I .9 

7'Oc^ 

% passing 

l o o 

IOO 

l o o 

loo 

9?. 9 

77. z 

?7..3 

38."f 

z o . ^ 

1.97 

GS.L 

o 
% Mssirn = ICO Z ° i ru-lainod 



MIDWEST TESTINd 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS 

Project: ^ftC^r TprJn ^eruTccS. 

Location of Project: S v i H l D a n I . A r A p l I'l 

Description of Soil T V k ^ ^ f r ^ w N n I ^ ^ S A I I 

Tested By A <77edrsvOS 

Job No. ^ 1 1 3 3 ^ . 0 3 ( 3 

-.Boring No. "' ; : _ Sample No. / 3 

Depth of Sample / , " - / 2 " -

lA Date of Testing / / / Z Z - / / / Z 7 ~ 7z 
Soil Sample Size (ASTM D1140-54) Sample Arrival Date / / / z / / y < / 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 . 
1500 

Wt. of dry sample -i- container 

Wt. of container 

Wt. cf dry sample, V/s 

l 3 9 2 C : i 

3 0 ^ 

i f . 3^ .o : i 
Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

1 0 

20 

40 

60 

1 40 

200 

PAN 

and grain shape 

Wt. Retained 

0 

o 

o 

Ci 

5^. £4 

l lC i . ^a 

^ 0 . 9 

Sl-OM: 

6.S.:2^ 

3 ^ . 0 ' 

2 . 7 1 

3 9 0 . 0 1 

Accumula t ion 
Wt. retained 

0 

0 

r̂  
0 

•S^.s-cf 

i / ^ ' ^ . U . 

3 1 b . ^ U 

:7oi.L>c^ 

33^ .SR 

3(^6.8^-

•3^ 5.6.1 

W5?.(,;: i 

Accumula t ion 
% retained 

r) 

G 

0 

5 .1 

/U..7 

l ? . . l 

2 3 . - 1 

; ? ? . 2 

5/.-^ 

3 } . ^ 

- I be. 

% passing 

[ C ^ 

\ 60 

l o o 

too 

97.9^ 

? ^ . 3 ^ 

P I . 7 

-7 7 3 

1 1 3 

CE.7 

U . H 

0 

% onssina = 100 - Z "/o rolainod 



TYREE BORROW STUDY 



& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS • 

Project: ( ^ / 5 < ^ 7 ^ f i ^ A / / C / t Z . , F ) t = - / Z Z / 0 ^ Job No. ^ 7 ^ 3 : C 7 ^ G 

Location of Project: . S " ^ . ^ y / i y > f , i j / ( A / / 

Description of Soil 7/Cio:^.n/y^ 

Tested By " T T " T T / Z c 7 o i ^ S. 

Boring No. Sample No. ^ - 1 

^ . P / f - ^ Depth of Sample 

Date of Testing /2,//? /lY 

Soil Sample Size (ASTM Dl 140-54) Sample Arrival Date / Z / / S 7 9 Y 

ominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g . 

200 
500 
1500 

Wt. of dry sample -•- container 

Wt. of container 

W L of dry sample, Ws 

/f/7^ 
797 . \ 

/C-lO.-h. 
Sieve analysis 

Sieve no. 

1-1/2 

1 

3 / 4 

3 /8 

4 

1 0 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

0 

o 

0 

b 

9,o1{ 

9.oY 

/ C 3 I 

M.'̂ 9 

I99f 

fl.S'i 

/•?7. 

/ - s - s z . i o 

Accumu la t ion 
Wt. retained 

0 

0 

O 

o 
9.0^ 

73. ^^' 

7 3 . 3 \ 

99.^1 

U - ^ ^ 

^7^.9/ 

<f/.^o 

7^lo.ho 

Accumula t ion 
% retained 

0 

o 

(3> 

7) 

O.z.Y 

(9.-7 )̂ 

1.71 

2 3 ( ^ 

9.(1-

^ 3 ^ 

3',2B 

7^0 

% passing 

7 o o 

/ o o 

70 o 

/ o r> 

99 9. 

99.1-

7Z^ 2-

• 9 7 . n 

9s:7 

f 9 Z 

^/O 
O 

Vo onssinc = 1 CO -- Z % retainc-d 



MJUWtSr ItbJINd 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS . 

Project: /0/3<^ T ^ C J / A Z / C A ^ ^ ( ^ / Z Z / C ^ Job No. 9^9^3'.C>i^O 

Location of Project: - N^^xx fiy>fĵ / / t / l /7 

Description of Soil 7£r>^<^/y 

Tested By 333^7 

Boring No. Sample No. P--^ 
Depth of Sample / ^ f / * ^ 

Date of Testing / 2--/'?-9'/ 

Soil Sample Size (ASTM 01140-54) Sample Arrival Date 12. - / - ^ - ^ / 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
WL of sample, g 

200 
500 
1500 

Wt. of dry sample -•• container 

Wt. of container 

WL of dry sample, Ws 

7f'/o.C' 
3s-c^.2> 

/ ^ - L O . !:> 

Sieve analysis 

Sieve no . 

1-1/2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

V/L Retained 

QD 

O 

6 
/A 
O.Z,T-

2..!^ 

f . i o 

I s . ^'O 

73 . C.O 

11-38 

/ . / Z . 

/^Cz.z.9 

Accumula t ion 
WL retained 

O 

6) 

O 

/ n 
:7.o^ 

9 z o 

I 1 . 3 0 

719.0/ 

91'C./ 

3 t . 9 ^ 

s ^ 3 f 

/(^zo.y 

Accumula t ion 
% retained 

3D 

0 

O 

3>J/ 

A/3> 

7>.z(' 

/:>-n 

/ .?^ 

;2 . /^ 

3.S"Z 

3.7^o 

7oo 

% passing 

/OO 

7oo 

/ o o 

n^f 

99 9 ' 

99.7 

97- 2. 

9Z.2. 

971.' 

7Z.3-

9/:. 9 

a 
% onssina = ICO -- Z % retained 



M l U W t z 3 l i t 3 H N d 

& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS . 

Project: 7 ) 3 < ^ T I ^ A Z / C A ^ Z i t ^ / Z Z / Q ^ Job No. 9 ' 9 ^ 3 ' ^ C > i ^ O 

Location of Project: . ^ ^ . ^ . y f i y > ^ / ^ 7 (A77 

Description of Soil 7^^3n/j:^ 

Tested By 13 ^ZZ/ 

Boring No. Sample No. ^ 

Depth of Sample 

Date of Testing _ 

Tzr/f-'̂  

72,7/? Z-^^ 
Soil Sample Size (ASTM Dl 140-54) Sample Arrival Date 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
WL of sample, g 

200 
500 
1500 

/2.7/TA9 

Wt. of dry sample + container 

Wt. of container 

WL of dry sample, Ws 

/^fi.^ 
^S-'^-i 

/T^'/Z^C' 
Sieve analysis 

Sieve no . 

1-1/2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

o 
o 
(D 

/:> 

/ 7 Z 

/ o > ^ ^ 

22^2^ 

m^ 
/ 9 - U 

/ Z t f 

/9C. 

/ ^ ^ . 0 7 

Accumu la t i on 
Wt. retained 

O 

C3 

O 

O 

172. 

/2 .5-7 

J>^./^ 

' ^ T r O / 

/ . 9 i o 

'ZT-'ll 

n n 
A 9 4 z 7 

Accumu la t ion 
% retained 

o 
o 
o 
o 

Z>./o 

^ . 7 ^ 

z. / / 

Z . l ^ 

V-23-

^ o 3 > 

^ r 7 2 -

/ o o 

% passing 

/ o o 

70 D 

70o 

7 0 0 

f f -^ 

99. 2--

97. f 

9Z 7 

7^-8-

9^.o 

9 9 ^ 

O 

% onssina = ICO -- Z % retainr̂ d 



i\/iiu\i\/tz:D i /i=cp///vu 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS . 

Project: 1 ^ 5 6 T^J /A /ZCy^^ f^t^/ZZ/Qc:^ Job No. 9 ^ 7 ^ 3 : 0 7 ^ 0 

Location of Project: « ^ ^ . ^ z n y > f n / ^ 7 u l / 7 Boring No. 

Description of Soil / v o o ' ? ^ / ^ 

Tested By Z J ^ A 7 

Sample No. 3-v 
Depth of Sample Zy v ^ " ^ 

Date of Testing /'i-//'> /93 

Soil Sample Size (ASTM 01140-54) Sample Arrival Date /"J./ /^ / ^ 9 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -•• container 

Wt. of container 

W L of dry sample, Ws 

7^99 .1 / 

Jif-^.:^ 

/ ^9^ '1 
Sieve analysis 

Sieve no . 

1-1/2 

1 

3 / 4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

3> 

o 

o 

o 

. ^ 9 

7 7 ^ 

Z'737 

z7,6>'E 

/ ^ ^ ^ 

72..1-/ 

/ 9 ^ 

/T-^z .T.^ 

Accumula t ion 
Wt. retained 

o 

7) 

O 

rD 

. 9 9 

' / Z 7 9 

I C . ' / ^ 

T Z / ^ / ^ 

7 I J C P 

^C.73> 

Z 7 7 ^ ^ 

/ & 3 O . 0 / 

Accumula t ion 
% retained 

3) 

o 

o 
(D 

/3^C>& 

0.77 

2 . 2 / 

% . ^ < ^ 

9.9^ 

3 r 7 l 

s- .V 

/oo 

% passing 

Zoo 

/oo 

700 

/ o o 

/oa.o 

??.^ 

7?'t 

• 7/^.9Z 

fs-.s-

9 9 ^ 

9 9 7 

C3 

% onssina = 100 Z % retainc-d 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS • 

Project: 7 ) & < ^ 7 ^ j / A / / r A ^ S ,=^ rZZrO^^ Job No. ' / 9 ^ 3 : O ^ C > 

Location of Project: . ^ ^ . ^ ^ / i y > ^ t i / / t / l / 7 

Description of Soil /k?o.'=?«'^/x 

Tested By T ? / - * - 7 

Boring No. Sample No. . ^ ^ 

Depth of Sample / y ^ / ^ ^ 

Soil Sample Size (ASTM 01140-54) 

Date of Testing / ^ Z^/P/yT' 

Sample Arrival Date /'^7/^/39^ 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
WL of sample, g 

200 
500 
1500 

Wt. of dry sample -•- container 

Wt. of container 

WL of dry sample, Ws 

/ " / / Z . 3 

^3-<^3 

/ ^ ^ J , d ? 
Sieve analysis 

Sieve no . 

1-1/2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

WL Retained 

O 

O 

0 

n 

./-r 
/^,<^2. 

\ ^ . t ^ 

n.o}> 

/ / . '31 

U:s 

/ . t o 

57937 

Accumula t ion 
Wt. retained 

O 

o 
o 
o 

3<r 

'71.3-) 

7 7 , ^ ^ 

/yCJ^ 

1^7") 

Z'7rZZ 

^f-o7 

/ ^ ^ c f v r 

Accumula t ion 
% retained 

CO 

o 

7) 

O 

3 ) 3 / 

7^0/ 

7.SC 

9 0 0 

97.9 

3.^7 

S 7 i / 

/oo 

% passinc^: 

/ oo 

70 o 

/oo 

/OO 

/po.o 

"Tj-o 

9 7 / 

9Z.O 

fr;?. 

9V.7 

773 

O 

oassina = ICO -- Z % retainod 



& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS • 

Project: 7 ) B < ^ " T ^ C J / y ^ / C y t ^ S t ^ . ^ Z / < y = ^ Job No. ^ / ^ S ^ C T ^ ^ O 

Location of Project: . S^#x>> / ( /^^^n/^ 7 t / l / 7 

Description of Soil / ^ i r s ^ n / . ' ^ 

Tested By 

Boring No. Sample No. ^ - ^ 

3 3 3 Z ^ 

Depth of Sample Z r f y ^ ^ 

Date of Testing / I - . / / ' ? 7 ' ? ' - / 

Soil Sample Size (ASTM Dl 140-54) Sample Arrival Date 72. / / " T 3 ^ 9 ^ 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
WL of sample, g . 

200 
500 
1500 

Wt. of dry sample •<• container 

Wt. of container 

WL of dry sample, Ws 

797P0.7 

^5-^l> 

/ Z 3 o ^ 9 
Sieve analysis 

Sieve no. 

1-1/2 

1 

3 /4 

3 /8 

4 

1 0 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

o 
0 

3 3 . ^ 0 ^ 

: 7 7 . ^ 9 

/l.^'T 

31.12. 

7 f 3 

21 . ^ / 

^9.97 

3 . (37 

3 ^ S 

19277./ 

Accumula t ion 
Wt. retained 

o 

o 

- 3 3 . 0 / 

8 'o .38 

9 9 3 ^ 

7 / ^ 3 ^ 

7 / 9 ' Z 3 -

/ l ^ . S I ^ 

3O0.J27 

fi-Zl-./Y 

Zz / .Th , 

/ / ^ ^ o . ( 3 

Accumula t ion 
% retained 

o 
c> 

3 . Z 7 

-̂U 
S-3r 

7..79 

^ 3 9 

/ ( P 3 

l lJ 

1 1 . ^ 

/ 2 . 6 ' 

/oo 

% passing 

/oo 

/ O O 

9<^'^ 

9 s . / 

99 .1 

9 l ^ o 

y/2.c. 

' ^ 9 1 

S'7 ^ 

^ C ^ 

^ ^ . / 

O 

% oassina = 100 -- Z % retained 



IN PLACE SOIL QUALITY COTROL 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS • 

Project: < ^ / 5 < ^ 7 ^ C J / A / / < r A ^ F i r ^ / Z Z / C ^ ^ Job No. ^ ' j ^ S ^ O ' ^ O 

Location cf Project: < Vj^^xy /f/>fyKj^ / t / l / 7 

Description of Soil /^^^Ci/r' , 

Tested By 1 \ y ^ t J Z ) u 2 S 

Boring No. Sample No. z 
Depth of Sample Z7 f / t ' ^ 

Date of Testing 7Z 79/f 7 

Sail Sample Size (ASTM 01140-54) 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
WL of sample, g 

200 
500 
1500 

Sample Arrival Date /z / l /^ 9 

Wt. of dry sample -̂  container 

Wt. of container 

WL of dry sample, Ws 

/ 9 Z / / 

Z 9 3 . 3 ' 

ZZ77.Z 
Sieve analysis 

Sieve no . 

1-1/2 

1 

3 / 4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

0 

0 

/ r . 5 - 6 

/ ^ 3 ^ 

^ 0 1 7 

9 1 . J / 

7(^.ic^ 

3 3 . Z ^ 

7/7. S^ 

/Z9.?^ 

WsC 

( l33>^f 

Accumu la t i on 
Wt. retained 

0 

0 

/ r s-̂  

i V . s / 

9^.f^ 

/ 3 Z , 7 ^ 

/s9. 70 

194.9^ 

So(o.<^4 

9l>^.7e>0 

997. 9(^ 

1 l f i % . O l 

Accumulat ion 
% retained 

C3 

0 

Or iZB 

Z.O'T 

^. /o 

"73 T-

9.^1 

/7^ 

/t'-h 
2 ^ . ^ 

Z.C./ 

/OC) 

% passing 

70>Q 

Zo 0 

999 

f i . t> 

99^'^ 

f ^ , / 

9 0 ' ^ 

R 8 . 9 

f/.7-
79.0 

73>.(^ 

<P 
% oassina = 100 ~ Z Vo retained 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS . 

Project: 7 7 3 ^ 7 ^ ( ^ A / / < r y t ^ F,=^/ZZ/C,'=^ Job No. ^ 9 ^ 3 : c 7 b , 0 

Location of Project: • \ ( _ , z / r ^ y > ^ / / t / l / 7 

Description of Soil "/^g>o.S.^/x 

Boring No. Sample No. 

Tested By 3 7 . / T Y ^ a o i OuJS> 

Soil Sample Size (ASTM 01140-54) 

Depth of Sample 7 ^ f A * - ^ 

Date of Testing 72./n/^Y 

Sample Arrival Date IZ./lf /^9 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4 inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample -•- container 

Wt. of container 

WL of dry sample, Ws 

^^z2 .n 

/ ' T / f i O ^ o o 

/o7:>i. I'l 

Sieve analysis 

Sieve no. 

1-1/2 

1 

3 / 4 

3 /8 

4 

1 0 

20 

40 

60 

1 40 

200 

PAN 

and grain shape 

Wt. Retained 

o 
0 

3.Z.^9 

0-C.73 ' 

^3> .o^ 

7^^ .71 . . 

1̂ 3 r 

97.-Lf 

1 0 ^ 3 "y 

/ 19 . / . I 

/ - ^ • ^ 

3 0 3 , -70 

Accumu la t i on 
WL retained 

0 

73 

•hZ .39 

3 9 , z ^ 

/ - L - Z . l / 

'/89.0C 

•22 .9 .0 / 

2.G9 -2-2-

3 ? ^ . V 

9t9'^Z 

991.0-1 , 

/ 0 G 2 3 3 . 

Accumu la t i on 
% retained 

0 

0 

2.o6> 

^ .3S 

71 . ^ 

77. S 

Z L ^ 

ZS-,3 

3^7 3 

/ ^V 
97^.8 

/ o o 

% passing 

/ b o 

7 0 0 

97 .̂9 

7 9 . / 

78^4<r 

^ 2 , 2 -

7^p^^ 

•Z7.7 

7^97 

^ 3 - 9 

^ J > . ^ 

C3> 

% oassina = 100 ~ Z % retainc-d 



MIDWEST TESTING 
& ENVIRONMENTAL SERVICES 

GRAIN SIZE ANALYSIS - MECHANICAL - SOILS -

Project: / ^ / 5 < ^ T ^ C J / A Z / C A ^ S t r r Z Z / C ^ ^ Job No. ' T ^ O ' ^ O 

Location of Project: . \ ( _ , z z / ^ y ^ . . * ^ / t 7 l / 7 

Description of Soil / O O S t n / ^ 

Tested By CY! /Zf^c/o^J 

Boring No. _ 

Depth of Sam; 

Date of Testing 

7 7 . ^ ^ ^ 

Sample No. 3 

/Z/nAc/ 
Soil Sample Size (ASTM 01140-54) Sample Arrival Date / ^ 7 / 3 / ^ 9 ^ 

Nominal diameter of 
largest particle 

No. 10 Sieve 
No. 4 Sieve 

3/4. inc. 

Approximate minimum 
Wt. of sample, g 

200 
500 
1500 

Wt. of dry sample •<• container 

Wt. of container 

WL of dry sample, Ws 

/Zo?- z 
3S-0 . 3̂  

/<r5-P. ̂ s-
Sieve analysis 

Sieve no . 

1 -1 /2 

1 

3 /4 

3 /8 

4 

10 

20 

40 

60 

140 

200 

PAN 

and grain shape 

Wt. Retained 

O 

0 

O 

/ L ^ O 

/5>7-iZ-

^^ .9^1 

Z ^ - C / 

72^}>C 

/o^ . /?S 

/ 3 1 . 1 2 . 

i-9-7 

////• ^7 

Accumu la t ion 
WL retained 

O 

O 

C3 

//-5-c^ 

3 3 - / ^ 

7 ^9 .1 / 

^2i>^ 

11-933 ' 

3}>9-^3> 

} > f ? . 3 9 

^ ^ Z o i -

f ' r ^ 7 ^ 7 

Accumula t ion 
% retained 

/ O 

0 

o 

L M 

2 3 1 

431 

5~,^/ 

g'.3>}> 

7 ^ 3 

379 9 

3 - ^ . 4 

/o-o 

% passing 

76 0 

700 

/ o o 

9^8S 

9l^Z 

9 ̂ '9 

9 9 . 9 

• 9 / . 7 

yi .9 

7 3 . / 

79C> 

O 

% oassinc = 1 CO -- Z % retained 



TOPOGRAPHIC SURVEY DATA 



VEGETATIVE LAYER ELEVATIONS 

00467,2949 
00469,2849 
00414,2900 
00415,2849 
00360,2900 
00361,2849 

88703 
81927 
08634 
97509 
08814 
85560 

,2899 
,2900 
,2799 
,2799 
,2699 
,2700 

68225 
00591 
96386 

912 
913 
916 

99798,916 
91555, 
15681, 

918 
917 

6 3 4 41,7 
76258,7 
39214, 
48520, 
69295, 
70891, 

LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 

00543 
00542 
00551 
00528 
00526 
00503 
00501 
00495 
00463 
00408 
00410 
00412 
00354 
00356 
00358 
00300 
00302 
00304 
00246 
00248 
00192 
00194 
00138 
00140 
00084 
00086 
00088 
00033 
00031 
00029 

00417 
00290 
00126 
00284 
00286 
00234 
00232 
00230 
00228 
00226 
00015 
00011 
00068 
00070 
00124 
00122 
00120 
00176 
00178 
00180 
00090 
00363 

2949.99782,3200.02740,896.48287 
2999.9 4 590,3 200.15002,89 3.90179 
3000.19793,3249.68812,890.82649 
2949.99147,3100.07622,901.65676 
3050.12138,3099.71784,896.43627 
2949.98991,2999.96396,907.15303 
305 0.01988,2 99 9.87 36 7,90 3.206 7 9 
3149.944 56,3000.065 56,894. 18252 
3149.6 84 50,2900.2 54 92,903.78793 
3199.97047,2799.99754,907.2 80 51 
3100.03561,2799.85057,911.49655 
29 99.96 76 5,2 800.14075,914.884 57 
3199.906 37,2700.16243,911.67726 
3100.02135,26 99.84941,915.26366 
2999.96847,2699.96598,917.78018 
3200,02034,2599.97561,913.00 570 
3099.9617 3,2600.105 98,917.95463 
2999.97387,2600,18931,920.80144 
3200.03367,2499.84808,913.605 36 
3100.15353,2499.70262,920.59988 
3199.9100 7,2400.44665,913.51685 
3099.89 358,2 400.11276,922.4036 9 
3 200,00946,2 300.10761,913.7 5 460 
3099.4 7812,2 300.5808 5,9 22.04 05 5 
3199.93038,2200.20594,913.37188 
3100.16898,2199.85653,921.56103 
2999.59312,2200.23746,926.44485 
2999.87134,2100.02953,924.11436 
3099.77067,2099.90391,918.76910 
3200.55 5 57,2099.36157,911,01454 

2 7 49.86 310,2800.15676,912.55846 
2950.21422,2549.7 2984,922.46389 
28 49.92797,2250.19548,9 26.02337 
2649.99 341,2550.12915,913.289 36 
2749.88500,2550.42196,916.66371 
2850.052 50,24 50.18259,922.028 58 
2750.00431,2449.97052,919.31697 
2649.99366,2449.89835,917.65723 
2549.97391,2450.03 26 2,915.3 5 596 
2449.89 398,2449.79450,912.18551 
2749.92628,2050.09550,925.37612 
2 5 50.10169,2050.00699,920.38258 
2649.76240,2150.26665,925.61958 
2749,94510,2150.15993,924.76006 
2749.97681,2250.18792,923.20852 
2649.95198,224 9,80954,9 23.405 70 
2550.00858,2250.17742,922,294 3 6 
2650.00283,2349.83309,9 20.54 868 
2749.97360,2350,0 5686,921.95615 
2850.10906,2349.67409,924.04958 
2899,89564, 2199.70030,928. 23340 
2750.07108,2699.8206 3,912.32047 
"1 r? 1 o n o o o n •? 7 n n n o ..i <? '.:• o n i r i ^ r •-' ^ 
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LATHE 
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LATHE 
LATHE 
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LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
T,ATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 
LATHE 



00311 
00259 
00257 
00261 
00315 
00263 
00373 
00317 
00265 
00209 
00101 
00103 
00105 
00052 
00050 
00048 
00046 
00044 
00039 

00172 
00174 
00090 
00035 
00037 
00321 
00319 
00267 
00170 
00099 
00107 

00142 
00213 
00159 

z ( 4y 
2649 
2550 
2650 
2449 
2449 
2349 
2249 
2349 
2249 
2349 
2350 
2249 
2150 
2049 
2150 
2250 
2350 
2450 
2700 

2449 
2549 
2899 
2900 
2800 
2149 
2249 
2149 
2349 
2450 
2049 

. yw I H'l 

.99416 

.09637 

.00571 

.84845 

.93501 

.99518 

.95588 

.94110 

.95192 

.85317 

.01535 

.87855 
,14624 
.99847 
.17378 
.01391 
.03109 
.27279 
.12206 

96671 
98542 
89564 
13 240 
03676 
95020 
65222 
98538 
98790 
02158 
95464 

2999.96081 
2149.96991 
2149.95575 

Z:)!•r.^ 

2599 
2500 
2499 
2499 
2599 
2499 
2699 
2599 
2499 
2399 
2200 
2199 
2200 
2100 
2100 
2100 
2100 
2100 
2099 

2350 
2349 
2199 
2100 
2099 
2599 
2599 
2499, 
2349 
2200 
2199, 

y o I I H 

88990 
42241 
92997 
71255 
93164 
98905 
96899 
94872 
97193 
77638 
00623 
80998 
22084 
00300 
12051 
00535 
00224 
03978 
85421 

04153 
95018 
70030 
21895 
73507 
57850 
82728 
87017 
96135 
09799 
57115 

2299.95865 
2399.91780 
2299.90687 

9 14 
910 
912, 
915 
909, 
899, 
907, 
884, 
901 , 
905, 
911, 
916, 
911. 
902. 
895. 
906, 
912. 
915. 
918, 
922, 

915, 
918, 
928, 
927, 
927. 
896. 
900. 
898. 
912, 
919. 
889. 

55044 
88726 
77474 
46934 
31690 
96479 
91690 
14352 
26819 
36640 
22339 
46641 
39179 
45351 
60593 
29599 
16374 
53870 
57837 

96053 
52188 
23340 
78827 
28967 
51620 
79689 
80662 
92653 
83661 
31033 

927.27458 
897.55922 
897.66556 
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MISCELLANEOUS SURVEY DATA 

A. TOP OF SLOPE AREA 

B. TOE OF SLOPE AREA 

C. TEMPORARY SETTLEMENT PLATFORM DATA 

D. ANCHOR TRENCH DESCRIPTION 



TOP .OF SLOPE FOR SULUVAN LANDFILL 
CLOSURE, SULLIVAN, MO 

PREPARED FOR 

OBG TECHNICAL SERVICES, INC. 

AREA=109,720 sq. yds 
• =22.7 Ac. 

RSSOCIRT€S, INC l l t i b , INC 



2872, 
2833, 
2750, 
2690 , 
2626, 
2564 , 
2500, 
2450, 
.2403, 

10,2290 
11,2200 
12,2150 
13.2117 
14,2082 
15,2048 
16,2042 
17,2040 
18,2040 
19,2040 
20,2060 
21,2100 
22,2200 
23,2300 
24 ,2400 
25,2500 
26,3150 
27,3179 
28,3200 
29,3230 
30,3242 
31,3245 
32,3250 
33,3253 
34,3257 
35,3260 
36,3263 
38,3271 
40,3275 
42,3255 
44,3210 
45,3168 
46,3125 
47,3083 
48 ,3040 
49,3000 
50,29 50 
51,2925 

3000 , O 
2950,0 
2855,0 
2800,0 
27 50,0 
2700,0 
2650,0 
2633,0 
2650,0 
2700,0 
2736 
2717 
2650 
25.50 
2450 
2400 
2300 
2200 
2100 
2068 
2056 
2047 
2037 
2027 
2015 
2033 
2045 
2060 
2100 
2150 
2200 
2250 
2300 
2350 
2400 
2450 
2550 
2650 
2750 
2S50 
2950 
3050 
3150 
3250 
3287 
3265 
5250 
2900 



• i i l lHl l i l lBIMWMi 

TOE OF SLOPE 
AS PER ABB DRAWING 

AREA=25.47 Acres 

I p.a. • « » r 

\ STflCh^c 
flSSOCIRT6S, INC 



168 
227 
272 
302 
170 
997 
959 
893 
359 
2871. 
2846. 
2724. 
2570. 
2 506'. 
2426. 
2178. 
2130. 
2111. 
2074. 
2051. 
2014. 
2022. 
2051 . 
2176. 
2210, 
2220. 
2251. 
2329. 
2561. 
2 6 39. 
2706. 
2798. 
2854. 

1 
6 
4 
2 
5 
4 
9 
1 
8 
65 
69 
26 
01 
84 
19 
63 
76 
35 
79 
84 
6 5 
90 
50 
58 
48 
6 0 
67 
38 
75 
90 
63 
57 
13 

201 
207 
218 
270 
299 
332 
331 
326 
321 
30 
29 
28 
27 
27 
26 
27 
27 
27 
25 
25 
23 
20 
20 
20 
19 
19 
19 
19 
19 
19 
19 
09 
20 

2. 
0. 
0. 
3. 
7. 
1. 
9. 
5 . 
5 . 
75 
97 
47 
33 
18 
80 
59 
48 
09 
59 
12 
81 
75 
49 
16 
88 
57 
41 
64 
91 
70 
70 
8 5 
02 

2 
49 
70 
72 
10 
16 
83 
31 
54 
.24 
.72 
.43 
.69 
. 65 
.17 
.42 
.01 
.26 
.32 
.20 
. 7 7 
.46 
,48 
.33 
.01 
.40 
.03 
.89 
.70 
.22 
,50 
.65 
.74 



TEMPORARY SETTLEMENT PLATFORM DATA 



TSP# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEMPORARY SH'lllEMENT PAD 
(TSP) 

JULY 7,1994 

ELEVATION 

919.908 

922.325 

922.851 

920.634 

916.584 

913.202 

907.985 

902.520 

895.317 

888.013 

NOTE: Existing elevations of "X" in center of platform. 



TSP# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEMPORARY SEITLEMENT PAD 
(TSP) 

JULY 21,1994 

ELEVATION 

925.05 

927.37 

927.90 

925.65 

921.65 

918.26 

912.92 

907.58 

900.28 

893.09 

NOTE: Existing elevations of top of post. 



T5P# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

•I'EMPORARY SETTLEMENT PAD 
(TSP) 

JULY 27,1994 

ELEVATION 

925.04 

927.36 

927.90 

925.63 

921.61 

918.23 

912.90 

907.54 

900.25 

893.09 

NOTE: Existing elevations of top of post. 



TSP# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEMPORARY SEllLEMENT PAD 
(TSP) 

AUGUST 15,1994 

ELEVATION 

925.04 

927.35 

927.88 

DESTROYED 

921.56 

918.17 

912.81 

907.53 

900.25 

893.09 

NOTE: Existing elevations of top of post. 



TSP# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEMPORARY SKI'llEMENT PAD 
(TSP) 

AUGUST 23,1994 

ELEVATION 

925.00 

927.28 

927.83 

DESiROYED 

921.57 

918.19 

912.78 

907.54 

900.26 

893.06 

NOTE: Existing elevations of top of post. 



ANCHOR TRENCH PROPERTY DESCRIPTION 



ANCHOR TRENCH PROPERTY DESCRIPTION 

All that part of Lot 2 of the Northeast quarter of Section Three (3), Township Forty (40) 
North, Range Two(2) West ofthe 5th. P.M., described as follows: Commencing at the 
Southwest corner of Lot 2 ofthe Northeast quarter of said Section 3; thence with the West line 
thereof proceed North 0° 05' 02" West - 35.0 feet to an iron rod, thence North 33° 43' 56" 
East - 40.92 feet to a point, being the true point of beginning of the anchor trench hereinafter 
described; thence South 51° 37' 53" East - 38.21 feet to a point; thence South 69° 55' 15" East -
34.19 feet to a point; thence South 89° 10' 03" East - 164.9 feet to a point; thence North 88° 
26' 44" East - 52.98 feet to a point; thence North 83° 37' 33" East - 125.16 feet to a point; 
thence North 70° 26' 01" East - 34.34 feet to a point; thence North 78° 52' 12" East - 45.92 feet 
to a point; thence North 82° 56' 13" East - 114.95 feet to a point; thence North 76° 52' 15" East 
- 22.15 feet to a point; thence North 64° 38' 50" East - 86.72 feet to a point; thence North 48° 
14' 07" East - 24.10 feet to a point; thence North 08° 22' 08" East - 24.70 feet to a point; thence 
North 07° 03' 18" West - 23.42 feet to a point; thence North 19° 38' 02" West - 69.19 feet to a 
point; thence North 12° 50' 51" - 189.70 feet to a point; thence North 04° 16' 39" West - 25.71 
feet to a point; thence North 07° 57' 38" East - 22.50 feet to a point; tiience North 16° 11' 42" 
East - 23.20 feet to a point; thence North 20° 33' 47" East - 67.55 feet to a point; thence North 
29° 40' 34" East - 21.78 feet to a point; thence North 36° 49' 21" East - 47.59 feet to a point; 
thence North 48° 01' 25" East - 87.04 feet to a point; thence North 43° 21' 02" East - 70.17 feet 
to a point; thence North 39° 59' 31" East - 60.04 feet to a point; thence North 46° 37' 50" East 
- 65.94 feet to a point; thence North 55° 39' 59" East - 81.55 feet to a point; thence North 88° 
05' 38" - 137.90 feet to a point; thence North 61° 28' 18" East - 130.53 feet to a point; thence 
North 60° 49' 47" - 49.10 feet to a point; thence North 46° 57' 23" East - 33.20 feet to a point, 
thence North 22° 47' 21" East - 20.65 feet to a point; thence North 68° 14' 19" West - 15.38 
feet to a point; thence North 62° 06' 02" West - 22.79 feet to a point; thence North 71° 42' 33" 
West - 23.02 feet to a point; thence North 70° 09' 26" - 45.16 feet to a point; thence North 63° 
00' 35" West - 68.00 feet to a point; thence North 65° 15' 17" West - 67.99 feet to a point; 
thence North 62° 54' 10" West - 45.74 feet to a point; thence North 67° 17' 36" West - 22.34 
feet to a point; thence North 62° 54' 02" West - 45.23 feet to a point; thence North 65° 33' 51" 
West - 23.17 feet to a point; thence North 79° 51' 30" West - 23.13 feet to a point; thence 
North 54° 39' 43" West - 25.27 feet to a point; thence North 64° 03' 51" - 158.30 feet to a 
point; thence North 61° 52' 03" West - 23.37 feet to a point; thence North 65° 10' 15" West -
46.21 feet to a point; thence North 67° 23' 16" West - 18.69 feet to a point; thence North 81° 
26' 32" West - 45.08 feet to a point; thence South 88° 17' 57" West - 24.22 feet to a point; 
thence South 80° 45' 55" West - 40.31 feet to a point; thence South 79° 35' 46" West - 23.88 
feet to a point; thence South 84° 17' 30" West - 137.29 feet to a point; thence South 84° 57' 
21" West - 217.98 feet to a point; thence South 69° 35' 50" West - 43.98 feet to a point; thence 
South 51° 59' 00" West - 23.73 feet to a point; thence South 08° 13' 12" West - 67.05 feet to a 
point; thence South 07° 48' 25" West - 47.64 feet to a point; thence South 05° 19' 12" West -
90.47 feet to a point; thence South 06° 52' 08" West - 46.09 feet to a point; thence South 00° 
27' 05" West - 91.28 feet to a point; thence South 05° 54" 35" West - 23.36 feet to a point; 
thence South 00° 54' 35" West - 90.57 feet to a point; thence South - 67.80 feet to a point; 
thence South 63° 26' 37" West - 2.68 feet to a point; thence South 01° 32' 37" West - 71.18 
feet to a point; thence South 03° 32' 27" West 23.28 feet to a point; thence South 05° 58' 48" 
West - 46.01 feet to a point; thence South 01° 48' 34" East - 45.54 feet to a point; thence South 
01° 13' 10" East - 45.05 feet to a point; thence South 03° 36' 55" East - 45.61 feet to a point; 



thence South 03° 39' 13" East - 22.57 feet to a point; thence South 01° 48' 11" East - 68.55 feet 
to a point; thence South 02° 21' 44" West - 23.26 feet to a point; thence South 18° 15' 40" 
West - 48.18 feet to a point; thence South 10° 21' 46" East - 22.65 feet to a point; thence South 
01° 46' 20" East - 46.50 feet to a point; thence South 03° 57' 26" East - 45.15 feet to a point; 
thence South 08° 25' 48" East - 45.77 feet to a point; thence South 22° 37' 39" East - 24.92 feet 
to the point of beginning. 

Containing 23.8 acres, more or less. 




