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1.0 INTRODUCTION

This Remedial Investigation/Feasibility Study (RI/FS) Field Sampling Plan (FSP) has been prepared by Trihydro
Corporation (Trihydro) on behalf of Bridgeton Landfill, LLC, Cotter Corporation (N.S.L.), and the United States
Department of Energy (DOE) (collectively Respondents), for site-wide groundwater (Operable Unit 3 or OU-3), at the
West Lake Landfill Site (Site). The Site is located at 13570 St. Charles Rock Road, Bridgeton, Missouri (Figure 1-1).
The FSP was prepared at the request of the United States Environmental Protection Agency (EPA) in accordance with
requirements outlined in the Final RI/FS OU-3 Statement of Work (SOW) dated September 21, 2018, included as
Appendix B in the Administrative Settlement Agreement and Order on Consent (ASAOC) dated February 6, 2019.
This FSP and the Quality Assurance Project Plan (QAPP) are being submitted as the Sampling and Analysis Plan
(SAP) as Volume 2 of the RI/FS Work Plan.

The Site was added to the Superfund National Priorities List (NPL) in 1990 and consists of three Operable Units (OUs)
that include former industrial and municipal waste cells and groundwater. Operable Unit 1 (OU-1) includes former
waste disposal areas Radiological Area 1 (Area 1) and Radiological Area 2 (Area 2) where radiological impacted
materials (RIM) exist (EPA ID#MOD079900932). Operable Unit 2 (OU-2) has no areas impacted with RIM and
includes the closed construction and demolition (C&D) cell, inactive sanitary landfill, and the North and South Quarry
Portions of the Bridgeton Landfill. The Bridgeton Landfill and the C&D cell portions of OU-2 are managed by the
Missouri Department of Natural Resources (MDNR) in contrast to the remedial actions for the Inactive Sanitary
Landfill which are being addressed under EPA Superfund authority. OU-3 includes groundwater beneath the entire
212-acre Site.

1.1 SITE BACKGROUND AND SETTING

The Site is approximately 200-acres and is located on the east side of the Missouri River within the western portion of
the St. Louis metropolitan area in northwestern St. Louis County. The Site address is 13570 St. Charles Rock Road
approximately one mile north of the intersection of Interstate 70 and Interstate 270, within the City of Bridgeton,
Missouri. It includes six historic waste disposal areas or units, including Area 1, Area 2, a closed C&D landfill, an
inactive sanitary landfill, and the North Quarry and South Quarry portions of the permitted Bridgeton Landfill. A solid
waste transfer station and an asphalt batch plant currently operate on the Site. A six-foot-high chain-link fence with a
three-strand barbed wire canopy encloses the OU-1 and OU-2 areas of the property. The main access gate is located on

the northeastern boundary and a secondary access gate is located on the southwestern boundary of the landfill property.
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The landfill property is bordered by Crossroads Industrial Park to the northwest and St. Charles Rock Road (State
Highway 180) to the north and east; Taussig Road, commercial facilities (including the Republic Services, Inc. hauling
company facility), and agricultural land are located to the southeast; Old St. Charles Rock Road (now partially vacated)
and the Earth City Industrial Park (Earth City) stormwater/ flood control pond to the south, west and north. The Earth
City commercial/industrial complex continues to the west and north of the flood control pond and extends to the
Missouri River. Earth City is separated from the river by an engineered levee system owned and maintained by the
Earth City Flood Control District. Terrisan Reste mobile home park is the nearest residential area to the Site, which is
located to the southeast of the Site, approximately 0.7 mile from Area 1 and 1.1 miles from Area 2. The Spanish
Village residential subdivision is located to the south of the Site near the intersection of St. Charles Rock Road and

1-270, approximately 1 mile from Area 1 and 1.25 miles from Area 2 (EMSI 2018).

The property on the west side of Area 2 was previously referred to as the Ford Property in the OU-1 RI (EMSI 2000)
because it was previously owned by Ford Motor Credit, Inc (Ford). Most of the Ford Property was sold to Crossroad
Properties, LLC in 1998 and has since been developed into the Crossroads Industrial Park. Ownership of this 1.78-acre
parcel was subsequently transferred to Rock Road Industries, Inc., now Bridgeton Landfill, LLC, to provide a buffer
between the landfill and adjacent property, and therefore this parcel has been identified as the “Buffer Zone.”
Crossroad Properties, LLC initially developed all the former Ford property except for Lot 2A2, a 3.58-acre parcel
located immediately north of the Buffer Zone. Lot 2A2 was subsequently developed by AAA Trailer, the owner of
much of the property immediately to the north of the Buffer Zone and Area 2, although Lot 2A2 is still owned by
Crossroad Properties, LLC.

The West Lake Landfill Superfund NPL Site consists of the various parcels that comprise the landfill property (on-
property) and adjacent properties (off-property) where radionuclides are identified in the soil. OU-1 includes on-
property Areas 1 and 2, and the adjacent off-property Buffer Zone and Parcels B and C of Lot 2A2 of the Crossroads
Industrial Park. These off-property areas were not used for waste disposal but are known to contain radionuclides in
soil because of transport by surficial processes from OU-1. OU-2 consists of all other portions of the landfill property.
A full discussion of the background and history of the Site is provided in the RI/FS Work Plan.

1.2 RI OBJECTIVES
The purpose of the Remedial Investigation (RI) is to generate data to further characterize the nature and extent of the
contamination in OU-3 to support the development, and screening, and evaluation of alternatives in OU-3. The general

objectives of the RI are:

= Identify and characterize sources of constituents of concern (COCs);
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= Determine the nature and extent of impacts to groundwater and groundwater/surface water interactions;
= Develop a preliminary OU-3 boundary;
= Develop an appropriate groundwater model;

= Identify exposure pathways, evaluate current and future human health and ecological risks posed by the COCs

present at the Site, and complete a risk assessment in accordance with EPA guidance;
= Determine the potential for vapor intrusion; and

= Develop and evaluate remedial alternatives for the Site.

1.3 RI FIELD WORK
The Respondents will perform the following field activities to help achieve these objectives. Each of these field

activities, their description, and use is described in this FSP.
= Perform field screening;

»  Perform site reconnaissance;

= Perform an ecological survey;

= Collect soil and bedrock samples;

= Collect groundwater samples;

= Install groundwater monitoring wells;

= Install and measure staff gauges;

= Survey wells, staff gauges and leachate riser elevations;
= Investigate vapor intrusion; and

= Perform decontamination procedures.

In addition, the following is described in this FSP:
= Preserving, packing, and shipping sample containers;
= Disposing of residual materials;

= Documenting of samples and their shipment; and

= Assuring quality control (QC).

% Trihydro

201906_Draft-FSP_RPT.docx 1-3



1.4 PROJECT ORGANIZATION AND FIELD TEAM RESPONSIBILITIES

The OU-3 Respondents will direct this project. Trihydro and their subcontractors will perform the field investigation,
prepare reports, and perform any subsequent studies. Gary Risse, P.E., will serve as the Project Director for Trihydro.
Trihydro will provide project management, with the following personnel supporting the project at this time: Stephen
Lombardo, P.G. (PM or Project Manager), Michael Sweetenham, P.G. (APM or Assistant Project Manager), Charles
VanHeuvelen P.G. (FTL or Field Team Lead and Project Geologist), and Michael Phillips, Ph.D. (QAD or Quality
Assurance Director). The expanded project Organization Chart with project personnel is included as Figure 1-2. The
Organization Chart includes our proposed subcontractors: Feezor Engineering, Inc., Ameriphysics LLC, Pace
Laboratories (Pace), and MCL Incorporated (MCLI). A qualified drilling contractor and geophysicist are To Be
Determined (TBD).

141 FIELD TEAM LEADER
The Field Team Leader (FTL) will have overall responsibility for completion of all field activities according to the
FSP. The FTL is the overall coordinator of activities at the Site and is the communication link between field team
members, the Site Quality Control Officer (SQCO), and the Site Health and Safety Officer (SHSO). The FTL will
assign specific field duties to team members in conjunction with the Project Manager and FTL or designee will be on-
site during all field activities and oversee operations. The FTL will be responsible for mobilization and demobilization
of the field team and subcontractors and will direct the activities of all subcontractors onsite. Any logistical problems
hindering field activities, such as equipment malfunctions or availability, personnel conflicts, or weather dependent

working conditions, will be relayed to, and resolved by the FTL.

Field team members will report directly to the FTL and provide daily verbal progress reports of field activities. The
FTL or field team designee is responsible for completing the Site field logbook. The FTL is responsible for informing
the PM of daily activities. The FTL is responsible for supplying field team members with appropriate field notebooks

and field documentation forms.

1.4.2 FIELD TEAM MEMBERS
Field team members will: conduct Site reconnaissance; perform an ecological assessment; conduct a well inventory;
oversee borehole advancement, borehole geophysical logging, packer testing, monitoring well installation, monitoring
well development, surveying, and monitoring well abandonment; collect soil, aquifer matrix, and groundwater samples;
conduct aquifer testing; and install and monitor staff gauges and pressure transducers. Decontamination of sampling

equipment will be accomplished by the field team under the direction of the FTL. Field team members will complete,
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and file personal daily time logs and complete field documentation forms as indicated in the FSP. Field team members
will submit field documentation forms to the SQCO and will relinquish custody of field samples to the contracted
laboratory as outlined in the QAPP. Field team members will perform sample packaging and shipping. All field team
members will comply with the provisions of the Site-Specific Health and Safety Plan (HASP) included as Volume 3 in
the RI/FS Work Plan.

1.4.3 SITE QUALITY CONTROL OFFICER
The SQCO will check the completion of chain-of-custody forms, packaging and shipment of samples, and sample log
book entries. The SQCO will check the daily time logs and field data forms for accuracy and compliance with the
QAPP and FSP. The SQCO is responsible for maintaining field instrument calibration logs for field instruments. After
review of documentation, the SQCO is responsible for storing and forwarding the documentation for filing in

accordance with appropriate document control and security measures. The SQCO will be a member of the field team.

1.4.4 SITE HEALTH AND SAFETY OFFICER
The SHSO will be present on-site during Level A, B, or C field operations and will be responsible for health and safety
activities and delegation of duties to the health and safety staff in the field. Because the West Lake Landfill Site is
identified as low-hazard Level C or Level D, the SHSO may direct site health and safety efforts through the Radiation
Safety Officer (RSO). The SHSO will be responsible for implementing the HASP. The SHSO has stop-work authority
which can be executed upon his/her determination of an imminent safety hazard, emergency condition, or other
potentially dangerous situations, such as detrimental weather conditions. Authorization to proceed with work will be
issued by the SHSO in conjunction with the PM and RSO as needed after such action. The SHSO will initiate and

execute contact with support facilities and personnel when this action is appropriate.

1.4.5 RADIATION SAFETY OFFICER
Ameriphysics’ Radiation Safety Officer (RSO) is responsible for executive-level administration of the radiological
control and safety program in accordance with prevailing procedures and industry practices. Specific responsibilities

include the following:
= Establishing standards and guidelines for radiological operations;
= Scanning Site personnel entering/leaving OU-1 Exclusion Zone;

= Limiting occupational radiation exposures to levels that are as low as reasonably achievable (ALARA);
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= Suspending any operation that presents a radiological or safety threat to employees, the environment, or the general

public;
= Ensuring the quality of protective equipment for personnel and prescribing usage standards;
= Establishing procedures for radiological protection and monitoring; and

= Assuming overall responsibility for the radiation protection training program.

1.4.6 RADIOLOGICAL CONTROL SUPERVISOR
The RSO will assign a designated Radiation Control Supervisor (RCS) to the project. The RCS is responsible for field
implementation of the radiological control and safety program at the project level. The RCS has the authority to and
shall order any operations suspended when such operations present an imminent radiological or safety threat or hazard
to employees, the environment, or the public. The RCS will be present onsite at any time work is conducted in Area 1
or Area 2. If the RCS must be away from the site, his or her responsibilities will be designated to an appropriately

experienced Health-Physics Technician such that continuity of radiological supervision is maintained.
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2.0 REQUEST FOR ANALYSES

Soil and groundwater samples will be collected for the analytes listed below and in greater detail in Table 2-1. A
detailed discussion of the analyses narrative, the analytical test methods, and the detection limits are included in the

QAPP.

Groundwater and soil samples may be analyzed for the following:

= Volatile Organic Compounds (VOCs) by Test Methods for Evaluating Solid Waste (SW-846) Method 8260B
= Semi-volatile organic compounds (SVOCs) by SW-846 Method 8270

= Total and dissolved metals by SW-846 Methods 6010 and 6020 and mercury by SW-846 Method 7470A

= Chloride, fluoride, and sulfate by SW-846 Method 9056

= Polychlorinated biphenyl (PCB)-1221 (Aroclor-1221) by SW-846 Method 8082

= Total Hardness by Standard Methods (SM) 2340B

= Total Dissolved Solids by SM 2540C

= Ferrous Iron by SM-3500-Fe-B

= Chemical Oxygen Demand by EPA Method 410.4

= Sulfide by SM 4500-S2-D

= Nitrogen, Nitrite plus Nitrate by EPA Method 353.2

= Nitrogen, Nitrite by EPA Method 353.2

= Nitrogen, Nitrate by EPA Method 353.2

= Phosphorus by EPA Method 365.1

= Nitrogen, Ammonia by SM 4500-NH3 G

= Total Organic Carbon by SM 5310C

= Radium-226 by EPA Method 903.1

= Radium-228 by EPA Method 904

» Isotopic Uranium (U-234, U-235, U-238) by EML Procedures Manual, HASL-300, 28" Edition (HASL) 300

= Isotopic Thorium (Th-228, Th-230, Th-232) by HASL 300

= Volatile Fatty Acids by Method AM23G
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Soil samples will be analyzed for the following:

= Total Organic Carbon by Method Walkley-Black

= Radium-226 by EPA Method 903.1

= Radium-228 by EPA Method 904

= Isotopic Uranium (U-234, U-235, U-238) by EPA 6020

= Isotopic Thorium (Th-230, Th-232) by HASL 300

= Total metals (Barium, Calcium, Iron, Manganese, Magnesium, Potassium, and Sodium) by SW-846 Methods 6010
= Carbonate by SM 2320E

= Fluoride, Phosphate, and Sulfate by EPA Method 300.0

= Ferric Iron calculated between 6010 Iron and Ferrous Iron by SM 3500-Fe B

= Ferrous Iron by SM 3500-Fe B

= Sulfide by Method 6010/EPA-OW-OST 376.3

= U(VI) by SOP MCL-7737

= Cation Exchange Capacity (CEC) by EPA Method 9081

= pH by EPA Method 9045D

= X-Ray Diffraction by SOP MCL-7712

= Scanning Electron Microscope with Energy Dispersive x-ray Spectrometry (SEM/EDS)
= Percent Moisture by American Society of Testing and Materials (ASTM) D 2216-90

= Sequential extraction analysis

Solid extract samples will be analyzed for the following:

= Total Organic Carbon by SM 5310C

= Radium-226 by EPA Method 903.1

= Radium-228 by EPA Method 904 calculated following Sequential Extraction
= Total Radium calculated following Sequential Extraction

= Isotopic Thorium (Th-230, Th-232) by HASL 300
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= Total Uranium calculated following Sequential Extraction

= Total metals (Barium calculated following Sequential Extraction Step 1, Calcium calculated following Sequential
Extraction Step 1, Iron calculated following Sequential Extraction Step 1, Manganese calculated following

Sequential Extraction Step 1, Magnesium, Potassium, and Sodium) by SW-846 Methods 6010
= Carbonate by SM 2320E
= Sulfate calculated based on Sequential Extraction Step 1

= pH by EPA Method 9045D

Outside of the analytical methods noted above, samples to be tested for fate and transport related parameters may be

subject to the following procedures:

= X-Ray Diffraction (XRD)

= Further sequential extraction analysis
=  SEM/EDS

= CEC

% Trihydro

201906_Draft-FSP_RPT.docx 2-3



3.0 FIELD METHODS AND PROCEDURES

This section describes the procedures for sample collection, including sampling methods and equipment, sample
preservation requirements, and field equipment decontamination procedures. Procedures for the collection of soil and
water samples have been developed in accordance with industry standard practices and current relevant regulatory
guidance. These procedures are intended to provide for the collection of consistent, comprehensive, and representative
samples. The sample collection procedures described in this section will be used to ensure the quality of the data and
support the investigation of COCs in groundwater, surface water, soils, and vapor. Due to the variety of different
media anticipated to be sampled, the following sections detail the reasoning and procedures for collecting samples for

OuU-3.

3.1 FIELD EQUIPMENT

The FTL will be tasked with verifying that the equipment needed to complete the sampling activities outlined in this
FSP will be inventoried, organized, and available at the Site prior to the arrival of the field team. The equipment lists
for each field event will be compiled by the field task manager and reviewed during a pre-field readiness meeting. The
field task manager will use the RI Work Plan, this FSP with the associated standard operating procedures (SOPs) and
user manuals, the QAPP, and technical knowledge to assemble a list of sampling equipment and field analytical

instruments. A list of equipment that is anticipated to be used on this project is shown for each task.

3.1.1 CALIBRATION OF FIELD EQUIPMENT
Prior to use, field instruments will be calibrated in accordance with the manufacturer’s specifications and the attached
Field Instrument Calibration SOP in Appendix A. Calibration will be repeated at prescribed intervals according to the
manufacturer’s requirements. The calibration frequency depends on the type and stability of equipment, the intended
use of the equipment, and the recommendation of the manufacturer. Calibration information will be recorded in a field

logbook or on field forms. An example of a field form is shown in Appendix B.

3.2 FIELD SCREENING
Field screening will be performed during investigation activities, which will include, but are not limited to drilling,
fluid level gauging, well inspections, and groundwater monitoring. Various methods of field screening will be used

and are discussed below.
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3.21 PHOTOIONIZATION DETECTOR
As indicated in the following sections for collection of surface and subsurface soil samples, screening of the headspace
of soil samples will be conducted with a photoionization detector (PID) equipped with 10.6 electronvolt (eV) lamp.
The PID measures ionizable particles and is calibrated to an isobutylene standard to approximate petroleum
hydrocarbons. The compounds measured with a 10.6eV lamp PID include aromatics, ketones and aldehydes, amines
and amides, chlorinated hydrocarbons, sulfur compounds, unsaturated hydrocarbons, alcohols, and saturated

hydrocarbons.

An aliquot of soil will be collected directly from the soil core and placed in a small ziploc-style bag. The bag will be
filled half-full with soil and sealed. The soil particles will be manually broken within the bag and the bag will be
allowed to equilibrate for several minutes out of direct sunlight in a 60-80 degrees Fahrenheit (°F) temperature
environment (i.e. automobile or field office location). The PID will then be inserted into the bag without opening the
bag significantly to collect vapor measurements. The PID results, in parts-per-million, will be recorded on field forms

for each sample depth and location.

3.2141 EQUIPMENT

PID equipment includes:

= MiniRae PID, or equivalent

= Regulator and calibration gas (isobutylene)
= Tubing and/or tedlar bag

= Field forms and logbook

3.21.2 DECONTAMINATION

The PID requires no decontamination in between sample points.

3.21.3 QUALITY CONTROL
Field documentation will be submitted to the FTL and reviewed by the SQCO. Original field forms will be stored in
the project files.
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3.21.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.

3.2.2 MULTI-GAS METER
A portable multi-gas meter, such as a MultiRae, will be utilized at the Site for atmospheric monitoring. Portable air
monitors are hand-held instruments that measure the concentration of combustible or toxic gases and vapors as well as
oxygen concentrations. The instrument sounds an audible alarm when concentrations exceed preset limits. The meter
will be configured to report hydrogen sulfide (H»S), methane (CHy) percentage (%), the lower explosive limit (LEL),
and the percent oxygen (02 %). Readings will be collected while performing on-Site work every 2-hours, at a

minimum, and recorded on the field form (Appendix B).

Routine periodic calibration along with bump tests will be conducted to verify that the monitoring equipment is
operating within its acceptable calibration settings. The multi-gas meter will be inspected and calibrated according to
the manufacture’s recommendations. Calibration will be documented on field forms (Appendix B) and retained in the

project file.

3.2.21 EQUIPMENT

Equipment used for atmospheric testing includes:

= MultiRae, or equivalent multi-gas meter

= Regulator and calibration gas (as per meter requirements)
= Tubing and/or tedlar bag

= Field forms and logbook

3.2.2.2 DECONTAMINATION

The multi-gas meter requires no decontamination in between sample points.

3.223 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.
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3.2.24 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.

3.2.3 MICROR DETECTOR AND DUAL PHOSPHOR ALPHA BETA SCINTILLATOR
The recovered cores will be field screened using hand-held scintillators, as detailed in the Field Measurement of

Residual Radiation SOP included in Appendix A and per the User Manuals included in Appendix C.

The MicroR instrument (e.g. Ludlum Model 19 Survey Meter) is a sodium iodide scintillation instrument that is used to
measure low levels of gamma radiation that reports all gamma emissions. The detector has a speaker that provides an
audible measure of the radiation emitted. The rate at which the clicks occur, allows real time monitoring of the strength

of the radiation sources. Readout is generally in terms of microroentgens per hour (uR/hr).

A Dual Phosphor Alpha/Beta Scintillation detector (e.g. Ludlum Model 43-93 detector w/ Ludlum Model 2360 (or
Equivalent)) will be primarily used to detect alpha/beta emissions. The instrument has a speaker, the pulses also give
an audible click. The readout is displayed are counts per minute (cpm). These Alpha/beta detectors are commonly

used with a variety of different hand-held scalers/rate meters for contamination measurements.

3.2.31 EQUIPMENT

Equipment used to measure radiation includes:
= MicroR and Dual Phosphor Alpha/Beta Scintillation detectors

= Field forms and logbook

3.2.3.2 DECONTAMINATION

The detector and scintillator do not require decontamination in between sample points.

3.23.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.
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3.2.34 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOP included in Appendix A and
the field forms included in Appendix B.

3.3 SITE RECONNAISSANCE

Site reconnaissance will be conducted to document the current conditions of the Site and proposed drilling locations.
Respondents will request access agreements with AAA Trailers, Earth City, the City of Bridgeton, and Earth City
Levee District for off-Site monitoring well locations. Field personnel and subcontractors will inspect and photo-
document the Site and proposed monitoring well locations to identify any potential issues with access or utilities. A

handheld global positioning system (GPS) will be used to survey proposed locations.

3.3.1 EQUIPMENT

Equipment used for site reconnaissance includes:
= Field forms and logbook
= Camera

=  GPS

3.3.2 DECONTAMINATION

None required.

3.3.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.3.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.

34 ECOLOGICAL SURVEY
Ecological risk assessment (ERA) consists of three phases, including: (1) problem formulation, (2) analysis, and (3)

risk characterization. This FSP describes the steps that will be taken to perform Phase 1. Data collected during Phase 1
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will assist with the design and implementation of Phase 2 and 3 if necessary. Phase 1 will include a desktop assessment
(DA) to characterize current habitat types, overall quality, and regional/landscape position by evaluating the best
publicly available information at the regional, local, and Site-specific scale. The DA will identify the anticipated
ecological communities and habitat types, and biota likely to occur within those habitats. In accordance with the

RI Objectives, potential exposure of ecological receptors to groundwater that is connected to surface water bodies
within and/or adjacent to the Site will be the primary emphasis of Phase 1 of the ERA. As such, areas demonstrating
potential connectivity to groundwater, including surface water bodies (i.e. streams, rivers, and ponds) and wetlands,
will be the primary focus during Phase 1. Biota identified in these areas who may come in contact with surface
expressed groundwater (i.e. potentially complete exposure pathway) will be considered potential ecological receptors

that may be considered during subsequent ERA Phases, as necessary.

Following the desktop assessment (DA), an ecological survey of the flora and fauna on-Site and near-Site will be
conducted by a biologist. The survey will evaluate the findings of the DA, by reviewing the existing vegetation
communities, the nature, location, and extent of aquatic resources described above, and the identification of potential
ecological receptors relative to potential exposure to groundwater and/or groundwater/surface water interface. Data
collection will include photographs, field notes, and GPS coordinates delineating notable points or boundaries. If
subsequent ERA Phases are necessary, and data gaps resulting from Phase 1 prevent adequate analysis and risk
characterization, additional Site-specific information may be obtained through the design and implementation of
potential targeted sampling events. (e.g. vegetation surveys, wildlife inventories, characterization of benthic

macroinvertebrate assemblages, plant or animal tissue sampling, etc.).

3.41 EQUIPMENT

Equipment used during the ecological survey includes:
= Field forms and logbook
= Camera

=  GPS

3.4.2 DECONTAMINATION

None required.
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3.4.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.44 DOCUMENTATION
Data collected will be recorded within the field logbooks.

3.5 WELL INVENTORY AND WELL REPAIR

A full monitoring well inventory will be conducted during Phase I Site Characterization to review the existing
monitoring well network and, as needed, re-survey existing well locations, as shown on Figure 3-1. The inventory will
document each well’s current condition and will include surveying and recording construction details on the existing
and new wells. This will be compared to the existing well construction summary table (Table 3-1) to evaluate
monitoring well integrity. Nearby residential wells, industrial wells, municipal wells, and water intake structures will
also be located during the well inventory to identify any potential receptors. Locations will be surveyed using a

handheld GPS, recorded on field forms, and photo-documented.

3.51 EQUIPMENT

Equipment utilized during well inventory and repair includes:

= Field forms and logbook

= Camera
= GPS
= Well keys

»  Water level indicator

3.5.2 DECONTAMINATION

Water level sounding equipment will be decontaminated before and after use in each well as follows:
1. Wash with detergent and water solution

2. Rinse with distilled water
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3.5.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.5.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks included in Appendix B.

3.6 DRILLING, SOIL/BEDROCK SAMPLING, AND AQUIFER TESTING

The following section describes the methods and procedures for drilling, sampling and geologic logging of the
alluvium and bedrock at new monitoring well locations, and aquifer testing. Samples will be collected from eleven
(11) borings advanced adjacent to or for installation of new monitoring wells. The borings will be advanced to further
define the stratigraphy of the site and identify transmissive units in alluvium and bedrock for monitoring well
completion. Approximate locations are shown on Figures 3-2, 3-3, and 3-4. The proposed monitoring well network

and boring numbers with proposed sampling depths are presented in Table 3-2 and Table 3-3, respectively.

3.6.1 DRILLING AND SAMPLING PROCEDURES
Borings will be advanced using sonic drilling techniques, as per the selected drillers’ standard operating procedures.
The deepest borehole for each proposed well cluster will be advanced to total depth first at each location. Boreholes
will be continuous cored, logged by a field geologist, field screened, sampled, and logged using geophysical
techniques. Borehole advancement will be performed by a MDNR certified well installation contractor and drilling
company, with the appropriate OSHA required asbestos training, as required for on-site well boring advancement. The
sonic method is a type of rotary vibratory drilling that includes rotary motion and oscillation, which causes a high
frequency force to be superimposed on the drill string. The sonic technique involves advancing a 6-inch (in) core
barrel and an 8-inch override casing to prevent the borehole from collapse when the core is retrieved. The core barrel is
advanced at 10-foot intervals telescoping from below the override casing. The technique utilizes the rotating and
vibrating core barrel and override casing simultaneously to drill a clean borehole minimizing the amount of drill
cuttings. The diameter of the borehole and override casing will be a minimum of 4 inches greater than the diameter of
the installed well casing and screen, thus a minimum of 6-inch core barrel and 8-inch override casing size will be used.
The addition of potable water during sonic drilling will be kept to a minimum during the drilling. A petroleum

hydrocarbon-free and VOC-free thread Iubricant may be used on the core and casing joints.

Bedrock coring will be conducted after alluvium has been drilled through to rock by first drilling and setting 6-inch,

Schedule 80 conductor casing at the bedrock contact. The bedrock coring will be performed using a wireline coring
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system with a diamond impregnated coring bit. The core barrel assembly consists of core barrel assembly and an
overshot component. The core barrel assembly will be a split barrel, 5- to 10- feet in length, 94-mm ID, advanced in
5-to 10-foot intervals with rotation from the drill head and the borehole cleared using an air compressor. Upon
completion of the 5- to 10-foot interval the wireline attached to the overshot assembly will be used to retrieve the core
barrel assembly. This process will continue until between approximately 100 to 200 feet of core is retrieved. Table 3-3

details the total depth and rock coring length.

Recovered cores will be inspected by a field geologist. Alluvial descriptions will include the Unified Soil
Classification System (USCS), color, grain size, stiffness or density, moisture content, sorting, angularity, mineralogy,
and plasticity as applicable. Bedrock descriptions will include weathering, bedding, color, grain/crystal size, strength,
lithologic description, geologic formation, and geologic formation. Bedrock borehole logs will also include core
recovery, RQD, fractures per foot, weathering index, strength index, and discontinuity data. Bedrock cores will be
placed in core boxes, labeled, and stored; either on-site within Conex trailers for radiologically impacted soils, or at a
designated off-site location for those soils that are not impacted, for future reference as needed. Soils will also be field
screened with a PID for VOCs and for radioactivity with a MicroR Detector and Dual Phosphor Alpha Beta Scintillator

as discussed in Section 3.2.

A minimum of four (4) soil samples from the alluvial deposits at each boring location will be sent to the laboratory for
geotechnical testing. Samples may be tested for grain size distribution by sieve and hydrometer methods, and also

tested for Atterberg Limits (if applicable).

3.6.1.1 EQUIPMENT

Equipment and materials used during soil boring and geotechnical sampling activities will include:
1. Fully-equipped drill rigs capable of:

a. Advancing soil borings via rotosonic methods, using a Prosonic, PS 600T drill rig, or equivalent to an
approximate 175-foot depth typically; up to a maximum depth of 300 feet bgs, as determined by the FTL,

dependent upon the geologic strata encountered.
b. Performing continuous sampling, ability to Shelby tubes for undisturbed samples.
c¢. Rock coring to depths of up to 200 feet bgs, NQ™ or HQ™ core barrel size.
d. Completing monitoring well installation.

2. Fiberglass tape of adequate length to measure depth of boring.
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3. Electric water level indicator of adequate length (300 feet).
4. Generator, steam cleaner, and related equipment.

5. Munsell Soil Color Chart.

6. Field logs and data forms.

7. Field notebook.

8. Indelible marking pen and black ink pen.

9. Sample jars (as listed in Table 2-1), labels, tags, and forms.

10. Personal PPE

3.6.1.2 DECONTAMINATION
The sampling apparatus will be decontaminated using detergent and steam between samples to prevent cross-

contamination.

3.6.1.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.6.1.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.

3.6.2 ALLUVIUM AND BEDROCK AQUIFER MATRIX SAMPLING
Alluvium (unconsolidated) and bedrock samples will be collected from the water-bearing zones in the pilot boreholes
only. The sample intervals will be selected by the field geologist based upon the relative depths shown in Table 3-3,
significant changes in stratigraphy, or other significant field observations. Samples will be selected from those zones
proposed for monitoring screened intervals and will include alluvial materials and limestone bedrock. A total of up to
four (4) samples from each pilot borehole will be selected for analysis; three (3) from alluvium and one (1) bedrock
sample. Note that the alluvium samples will be collected from the water table depth, medial depth, and in the basal unit

above the top of bedrock. Samples will be logged for geologic description and photographed. Soils from the intervals

selected by the field geologist will be placed in either a 1-gallon heat seal bag that is vacuumed sealed, and the
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laboratory provided sample jar, and properly labeled. Sample nomenclature will consist of the borehole identification
and the depth at which the sample was collected (i.e. PZ103SS (0-5’). Once the soils are bagged, they will be placed
within an opaque cooler with dry ice to flash freeze, per MCLI’s SOP, or within an opaque cooler with ice to cool, per
Pace’s SOP.

The soil samples will be analyzed for total metals, radionuclides, mineralogy, cation exchange capacity, total organic
carbon content, acid volatile sulfides (AVS)/simultaneously extracted metals (SEM), and sequential extraction. The
samples will be sent to MCLI except for TOC samples (from the same intervals) which will be sent to Pace. Samples
that require dry ice (solid samples of soil/bedrock for analyses conducted by MCLI) will be shipped per the Packaging
and Shipping of DOT/IATA Hazardous Substances SOP. A HAZMAT Employee will be utilized as the authorized
shipper.

3.6.2.1 EQUIPMENT

Equipment used for drilling sample collection includes:

= Field forms and logbook

= Well keys

= Trash bags (i.e. lawn and leaf or contractor bags)

= 1-gallon heat seal bags (used for vacuum sealing soil) and labels
= Vacuum sealer

= Coolers and dry ice to freeze samples

= Coolers and bagged ice to cool samples

= CoC and custody seals

» Personal PPE

3.6.2.2 DECONTAMINATION
The sampling apparatus will be decontaminated using detergent and steam between samples to prevent cross-

contamination.

3.6.2.3 QUALITY CONTROL
Field documentation will be submitted to the FTL and reviewed by the SQCO. Original field forms will be stored in
the project files.
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3.6.2.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.

3.6.3 BOREHOLE GEOPHYSICAL LOGGING
Downhole geophysical logging will be conducted after the borehole is advanced to total depth in the cased portion of
the alluvium and the open borehole in bedrock to evaluate well placement and hydrogeologic properties. The
downhole geophysical work will be subcontracted to a qualified firm. Geophysical tools may include, but are not
limited to, an acoustic televiewer, spontaneous potential (SP)/resistivity, induction/conductivity, heat pulse flow meter,
fluid temperature and resistivity, gamma-gamma-density, natural gamma, and caliper as applicable for open and cased

holes.

3.6.3.1 EQUIPMENT

Acoustic Televiewer. The acoustic televiewer is used to collect a continuous image of the borehole wall. The image

can be analyzed to determine lithology, characterize voids (or core loss zones), and calculate strike and dip of planar
features that intersect the boring such as bedding planes, fractures, joints, and foliation. The images are constructed by
recording the arrival times and amplitudes of ultrasonic pulses generated from a source located in the borehole. The
source is oriented towards the borehole wall and spinning 360 degrees. The borehole must be filled with water or
drilling fluid and the hole should be uncased. However, some material behind casing may be imaged by analyzing

secondary arrivals (echo from the casing).

Spontaneous Potential (SP)/Resistivity. The SP/resistivity probe contains electrodes at various separations, each

producing a different lateral distance for penetration of the electric field into the formation. In general, the borehole
resistivity probes respond to the conductivity/resistivity variations within geologic materials that are often related to
mineralogy, water content, and porosity and are used to resolve conductive materials such as clay and shale within
resistive units such as dense limestone or dry, non-cohesive soils. SP is reported in units of milliVolts (mV) and
resistivity is reported in units of ohm-meters (ohm-m). The cased borehole in alluvium or open borehole in rock must

be filled with water or drilling fluid.

Induction/Conductivity. Electromagnetic (EM) induction logs include induction resistivity and formation conductivity,

both of which are based on porosity, hydraulic conductivity, water content, total dissolved solids within the interstitial

water, and clay content. Data are collected by generating a primary field within the measurement volume. The primary
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field induces a secondary magnetic field. The strength of the secondary field is related to the formation conductivity.
The formation conductivity is reported in units of milliSiemens per meter (mS/m) and is used to resolve details within
conductive materials such as clay and shale. The induction resistivity is reported in units of ohm-meters (ohm-m) and
is used to resolve details within resistive units such as dense limestone or dry, non-cohesive soils. Therefore, the
formation conductivity is good for detecting clay-rich zones within epikarst and the induction resistivity is useful for

detecting top of competent bedrock.

Heat Pulse Flow Meter. The heat pulse flow meter utilizes a pulse of heat to measure the time required for water at a

specific location in the water column, to flow through a known area. The test can be conducted under both static and

pumping conditions.

Fluid Temperature and Resistivity. Fluid temperature logs and resistivity logs provide variations in temperature and

electrical resistivity of the borehole fluid with depth, respectively. Fluid resistivity changes reflect changes in the
dissolved-solids concentration of the water. The temperature and resistivity variations assist in determining water-
producing and water-receiving zones in addition to zones of vertical borehole flow. Vertical borehole flow is

characterized by zones for which the borehole fluid temperature and resistivity have little or no vertical variation.

Gamma-Gamma Density. Gamma-gamma density logging involves measuring the intensity of radiation from a down

hole source after the radiation has attenuated due to back-scattering off materials in and around the bore hole. The
attenuation of the back-scattered radiation is attributed to the bulk density of the surrounding geologic materials.

Therefore, the gamma-gamma log can assist in assigning lithologic variations with depth.

Natural Gamma. Natural gamma logging involves measuring the natural gamma radiation emitted by material
surrounding the borehole. The primary radioactive elements within geologic materials are Potassium-40, Thorium-232,
Uranium-238, and the daughter products in their decay series. These elements typically reside in clays and shales and
are not prevalent in clean sands and limestone. Therefore, natural gamma data is useful for identifying clay-rich zones
or shale partings within limestone. Natural gamma data represent total gamma ray emissions in units of counts per

second (cps).

Caliper. The borehole diameter is logged using a 3-arm caliper probe. These data also provide generalized information

regarding hole condition such as the presence of voids, vugs, or solution-widened joints or bedding planes.
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3.6.3.2 DECONTAMINATION
The downhole instruments will be decontaminated using detergent and steam between borehole locations to prevent

cross-contamination.

3.6.3.3 QUALITY CONTROL
Field documentation will be submitted to the FTL and reviewed by the SQCO. Original field forms will be stored in
the project files.

3.6.3.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks. The geophysics vendor will provide the
output from the various downhole equipment in real time and as part of a report generated documenting the results of

the geophysical investigation.

3.6.4 PACKER TESTING
Packer testing will be conducted to evaluate aquifer properties of the bedrock and identify higher transmissivity zones
for screen placement. Constant head injection packer tests will be conducted in all open bedrock holes on select
intervals identified during continuous coring based on based on fracture frequency and porosity, and intervals identified
during borehole geophysical logging. Double (straddle) and single downhole packer assemblies will be lowered to the
desired depth using the sonic drilling rig based on the presence or absence of fractures and the porosity. Straddle

packer tests will generally isolate 5 to 10 feet of borehole length using pneumatic straddle packers.

3.6.4.1 EQUIPMENT
Downbhole packer testing equipment will be supplied by the selected drilling contractor and connected via the drilling
rods to a surface assembly consisting of a variable rate water pump, a flow meter manifold, a pressure gauge, valving,
and hoses. This is the typical set-up for packer testing in open boreholes in rock. Step tests will be conducted where

possible.

The specific packer testing equipment will be provided by the selected drilling contractor. The drilling contractor will

provide SOPs after the contract is awarded.
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3.6.4.2 DECONTAMINATION
The downhole instruments will be decontaminated using detergent and steam between samples to prevent cross-

contamination.

3.6.4.3 QUALITY CONTROL
Field documentation will be submitted to the FTL and reviewed by the SQCO. Original field forms will be stored in
the project files.

3.6.4.4 DOCUMENTATION

Data collected will be recorded on the appropriate field forms and logbooks.

3.6.5 MONITORING WELL INSTALLATION
Results of continuous coring, geophysical testing, and packer testing (conducted in bedrock borings per Section 3.6.4)
will be used to select screened intervals of the 11 new monitoring well clusters (up to 44 new wells total), which will
generally target more transmissive zones. At a minimum each nest will include a shallow alluvial well, an intermediate
alluvial well, and deep alluvial well if encountered; and one or two bedrock wells depending upon the formation
present at that location. The first deep borehole installed at each location will be completed as a bedrock monitoring
well in the most transmissive zone identified during packer testing, and will be installed following the SOP included in

Appendix A. Example monitoring well construction is shown on Figure 3-5.

Bedrock monitoring well installation will follow MDNR procedures with additional precautions taken to prevent
vertical migration of groundwater from the alluvial deposits above. Wells advanced beyond the bedrock/alluvium
interface will be double-cased to minimize the chance of downward migration of potentially impacted groundwater of
the boreholes advanced into bedrock. The boring will be over-drilled through the alluvium, into competent bedrock.
An outer casing will then be installed and seated approximately 1-2 feet below fractures into the bedrock. The grout
seal will be delivered via tremie from approximately 1-2 feet below fractures in the bedrock surface to 2 feet above the
top of bedrock inside the outer casing, and to the surface outside the outer casing, to minimize the chance of alluvial
formation groundwater transport pathways. An inner boring will then be advanced through the outer casing to

construct the bedrock well.

As detailed in the MDNR Water Well Construction Code, monitoring wells will generally be constructed of 2-inch
inner diameter (ID), Schedule 80 flush threaded polyvinyl chloride (PVC) pipe with 0.005-inch factory slotted
Schedule 80 PVC screen. The screen lengths for each well will be a minimum of 10 feet to intersect the water bearing

zone, as determined in the field. A flush threaded, Schedule 80 PVC end cap will be placed on the bottom of the
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monitoring well screen. A Schedule 80, flush threaded, PVC riser will be placed above the screen to a height of
approximately 3 feet above grade. The riser will be cut down during installation of the flush-mount well box, if

necessary. Until the pump is installed, a locking waterproof cap (J-plug) will seal each monitoring well.

Filter pack material surrounding the screen will generally consist of 40-60 or equivalent mesh silica sand, depending
upon market availability. The top of the filter pack will extend at least 2 feet above the top of the well screen. The
filter pack will be capped with approximately 2 feet of bentonite (chips for a dry hole or coated pellets if constructed in
water) used to form a hydraulic seal. Bentonite chips, if used, will be hydrated with potable water and allowed to rest a
minimum of 1 hour before applying grout to the annular space. The surface of the bentonite seal will be measured with
a clean measuring tape to document the thickness of the seal. The remaining annulus above the seal will be filled with
cement-bentonite grout; a slurry of cement, bentonite, and potable water. The amount of bentonite added will not
exceed 8% bentonite per dry weight of cement. The volume of additional water used in preparing these slurries will be
limited to three quarters of a gallon per 94-pound sack of cement for each 1% of bentonite added. The cement
bentonite grout will be placed in lifts to the surface. The grout will be tremie-piped into the annular space to within
approximately 2 to 5 feet of ground surface. After the grout has been allowed to settle, additional grout will be placed
to the surface. The remaining annular space will be sealed with concrete during surface completion, as described

below.

It is anticipated that many of the monitoring wells clusters will be installed within public right-of-way. Well clusters
may be completed as nested wells based on spatial limitations. Shallow, intermediate, and deep alluvial/bedrock wells

will be either be nested within a 12-inch borehole or installed as individual discreet wells within a cluster.

Most off-site wells will be completed with a flush-mounted, watertight well box with a cover set in a concrete apron. A
bolted, flush-mount cover will be installed to minimize the potential for entry of fluids from the ground surface. The
well box will be placed above the existing ground surface with the concrete apron sloping from the well box for
efficient drainage. The well box for monitoring wells that may be installed in sidewalks, street or drive/parking areas
subject to snow removal shall be flush with or slightly below (up to % inch) the ground surface, depending on City of
Bridgeton or Earth City requirements. Monitoring wells will be identified with the well number marked on the well
cover, when possible, and metal labels of the well ID will also be included in the vault. In areas not subject to vehicle

or pedestrian traffic, above-ground well protectors may be used.

The well completions on-Site will be constructed with a target riser height of 3 feet. After well construction is

complete, a protective outer casing will be added. Protective outer metal casings will include a 6-inch diameter, or

6-inch square well protective casing buried at least approximately 18 inches into the ground with the top of the
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protective casing located approximately 36 inches above the top of the cement pad. Accurate placement of the
protective casing is critical to ensure ease of access and compatibility with sampling equipment. The steel casings will
be equipped with a locking cap and rust resistant locks. All well locks will be keyed alike. Surface well pads will be
constructed of concrete, 4 inches thick (approximately 2 inches below ground surface and 2 inches above ground
surface), with a surface dimension of 3 by 3 feet. The concrete pads will be sloped slightly away from the protective
outer metal casings to the edge of the pad to drain precipitation. Well pads will be oriented with one edge parallel with
surrounding roads or fences, or with one edge of the pad trending north. If vehicle traffic may be nearby, bollards will

be used to protect above-ground well casings.

Once wells are completed, and after slug tests have been conducted, a dedicated bladder pump will be installed in each
of the new wells. Each pump will be specifically configured for each well, based on the total depth and the depth to
static groundwater. The bladder pumps will be purchased from the same manufacturer (similar model) as those used in

the Bridgeton Landfill monitoring well network.

3.6.5.1 EQUIPMENT

Equipment to be used during monitoring well installation activities will include, but are not limited to:
1. A fully equipped drill rig (s) with the capability of:

= Advancing soil borings via rotosonic methods, using a Prosonic, PS 600T drill rig, or equivalent to an
approximate 300-foot depth. The rig should be capable of driving 12-inch steel casing to an approximate
150-foot depth.

= Completing monitoring well installation.
= Facilitating geophysical logging.
2. Fiberglass tape of adequate length to measure the bottom of the well.
3. Electric water level indicator of adequate length (300 feet).
4. Field notebook and field documentation forms.
5. Tap water.
6. Liquinox/Alconox detergent, distilled water, and 5-gallon buckets.
7. Generator, steam cleaner, and related equipment.

8. Camera.
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9. Well construction materials to be supplied by drilling subcontractor include:
= 2-inch (I.D.), flush-threaded 0.005-inch slot Schedule 80 PVC screen.
= 2-inch (I.D.), flush-threaded Schedule 80 PVC riser pipe.
= 2-inch (I.D.), flush-threaded PVC cap and bottom plug.
= 8-inch (I.D.) metal casing, 50 ft lengths.
= Rubber 0-rings or Teflon-thread wrap tape.
= Neat cement, cement-bentonite, or Volclay grout.
= Bentonite pellets.
= Washed, well-sorted 40-60 silica sand.
= 6-inch nominal diameter steel protective casing with locking cover.

= Keyed-alike locks.

3.6.5.2 DECONTAMINATION
Drilling and monitoring well installation equipment will be decontaminated upon arrival onsite and between well
locations. Decontamination of the rig, vehicles, and other equipment will be accomplished with a high-pressure steam
cleaning unit within a designated area onsite. Decontamination of handheld well installation equipment will consist of
a soap and water wash and a distilled water rinse. Decontamination water generated during well installation will be
collected and either stored on-site within a temporary tank pending analytical data or transferred to the on-site leachate

water treatment system.

PVC risers, well screens and end caps will be contained within the manufacturers’ packaging until use. Workers shall

wear clean gloves when handling the riser and well screen.

3.6.5.3 QUALITY CONTROL
Field documentation will be submitted to the FTL and reviewed by the SQCO. Original field forms will be stored in
the project files.
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3.6.5.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.

3.6.6 MONITORING WELL DEVELOPMENT

The objectives of the well development are to:

= Ensure that groundwater enters the well screen freely, thus yielding a representative groundwater sample and water

level measurements.
= Remove water that may have been introduced during drilling and well installation.

= Remove very fine-grained sediment in the filter pack to minimize groundwater sample turbidity and silting of the

well.

= Maximize the efficiency of the filter pack.

The new monitoring wells will be developed, no sooner than 48 hours after grouting is completed, by mechanically
surging the well, followed by pumping, as detailed in the EPA SOP included in Appendix A. At least 10 well casing

volumes will be removed from the new wells during development.

Casing volumes will be calculated based on total well depth, standing water level, and casing diameter. One casing

volume will be calculated as:

V=nd*h/77.01

where: V is the volume of one well casing of water (1{t> = 7.48 gallons);
d is the inner diameter of the well casing (in inches);

h is the total depth of water in the well (in feet).

Surging will consist of forcing water into and out of the formation using a surge block. The surging action will be
relatively gentle to avoid slumping formation material into the screen. Surging will be concentrated over 5-foot

intervals, starting at the top of the screen, to avoid sand locking the surge block.

Immediately following surging activities, groundwater and any sediment in the bottom of the well will be evacuated

using a bailer or pump. The volume evacuated from each well, and physical characteristics of the purge water (color,
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relative turbidity, sediments, etc.) will be recorded during regular intervals during development activities. If natural
recharge rates are adequate, development activities will continue until the extracted water is visibly free of sediment, or
until parameters (pH, temperature, and turbidity) are stable. If natural recharge rates are insufficient to attain the well
development objectives, the rational for discontinuing well development activities will be documented. The addition of
water to aid in well development is not anticipated but may be necessary if water is limited. If water should need to be
added, potable water will be used. Water levels and total depths will be measured before and after well development

and documented on the monitoring well development form.

During the well inventory, should existing wells that will be included in the proposed monitoring well network be
found to require re-development due to sediment collection in the bottom of the well, these wells will be re-developed
following the same procedures as discussed above. Dedicated pumps will be removed and stored within clean plastic
sheeting to inhibit contamination. Once the well has been re-developed, the dedicated pump will be placed back in the

well.

3.6.6.1 EQUIPMENT

Equipment used during monitoring well development includes:
= Electric water level indicator of adequate length (300 feet)
= Submersible pump, tubing, controller, and generator

= Surge block and wireline

= Downrigger

= Water quality meter

= Field notebook and field documentation forms.

= Distilled water

= Alconox/Liquinox detergent, 5-gallon buckets

= Generator, steam cleaner, and related equipment.

» Personal PPE
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3.6.6.2 DECONTAMINATION
Decontamination of well development equipment will consist of: soap and water wash, then a rinse with distilled
water. Water removed from the wells during development, will be system. collected and either stored on-site within a

temporary tank pending analytical data or transferred to the on-site leachate water treatment system.

3.6.6.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.6.6.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.

3.6.7 AQUIFER TESTING
Aquifer testing will be conducted on new and existing inactive monitoring wells not previously tested after monitoring
wells are developed to determine the hydraulic conductivity of the formation materials near each well. Aquifer testing
will be conducted using pneumatic slug testing where possible and traditional slug testing if the screened interval
intersects the water table, per the SOPs included in Appendix A and the user manuals included in Appendix C. Rising
head tests will be performed on all monitoring wells. The procedure for conducting pneumatic slug tests includes:
1) deploy water level transducer in the well and fix an air tight cap with a pressure relief valve to the top of the well;
2) use an air pump to increase pressure inside the well casing causing the water level to decrease; and 3) then open the
valve allowing the water level to rise. Two rising head tests will be conducted for each well. Aquifer tests will be
evaluated in AQTESOLYV software; the Bouwer-Rice method will be used to calculate hydraulic conductivity for each

well.

3.6.71 EQUIPMENT

Equipment used for aquifer testing includes:
= Tape measure (subdivided into tenths of feet)
= Water-pressure transducer, Solnist Levelogger 3001 or equivalent

»  Electric water-level indicator

= Weighted tapes
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= Steel tape (subdivided into tenths of feet)
= Electronic data-logger (if the transducer method is used)
= Stainless steel or PVC slug of a known volume, for traditional slug testing

= Pneumatic slug assembly, valve assembly with a gauge, compression coupling assembly, pipe clamps, hand pump,

screwdriver, and Teflon tape
= Watch or stopwatch with second hand
= Semi-log graph paper (if required)
= Waterproof ink pen and logbook
= Thermometer
= Appropriate references and calculator
= Electrical duct tape

= Compact portable computer or equivalent with applicable software (transducer-specific or Excel) installed on the

hard disk
= Field notebook and field documentation forms.
= Distilled water
= Alconox/Liquinox detergent and 5-gallon buckets

» Personal PPE

3.6.7.2 DECONTAMINATION
Decontamination of slug testing equipment will consist of: soap and water wash, and a rinse with distilled water.
Pressure transducers will be decontaminated using a distilled water rise only. Wastewater fluids generated
decontamination efforts will be collected and either stored on-site within a temporary tank pending analytical data or

transferred to the on-site leachate water treatment system.

3.6.7.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.
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3.6.7.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A, the

user manuals included in Appendix C, and the field forms included in Appendix B.

3.7 GROUNDWATER SAMPLING

This section presents the groundwater sample collection, handling, and reporting procedures when conducting
groundwater sampling monitoring events. Quarterly groundwater monitoring is proposed for eight (8) consecutive
quarters until the investigation is complete and, as warranted, until a remedial action is selected and implemented at the
Site. A total of 132 wells will be sampled for 8 quarters during the Phase I Characterization. The wells are listed on
Table 3-1 and shown on Figure 3-6.

The groundwater monitoring program will measure for radiological and non-radiological contaminants that have
historically been detected at the Site (e.g., dissolved radium and total radium, benzene, chlorobenzene, dissolved lead,
total lead, dissolved arsenic, and total arsenic), geochemical indicators (e.g., redox couples — Fe, Mn, N, S species,
dissolved oxygen and ORP), major ion suite, landfill leachate indicators (e.g., bromide, iodide, tritium, and select
human-waste indicators), and stable isotopes (e.g., oxygen, hydrogen, carbon, sulfur, strontium, and lead).
Additionally, other broader indicators are needed to assess the site-specific natural attenuation processes (e.g.,

biodegradation, dispersion, dilution, sorption, transformation, radioactive decay, volatilization, etc.).

3.7.1 WATER LEVEL MEASUREMENTS
Depth to static groundwater will be measured monthly, within a 48-hour timeframe, at each groundwater monitoring
well in the network for a period of 24 consecutive months, as well as prior to purging for groundwater sampling events,
as per the fluid level measurement SOPs included in Appendix A. An electronic sounder, accurate to the nearest
+/- 0.01 feet, will be used to measure depth to water in each well. When using an electronic sounder, the probe is
lowered down the casing to the top of the water column. The graduated markings on the probe wire or tape are used to
measure the depth to water from the surveyed point on the rim of the well casing. Typically, the measuring device
emits a constant tone when the probe is submerged in standing water and most electronic water level sounders have a
visual indicator consisting of a small light bulb or diode that turns on when the probe encounters water. Total well
depth will be sounded from the surveyed top of casing by lowering the weighted probe to the bottom of the well. Total
well depths will be measured by lowering the weighted probe to the bottom of the well and recording the depth to the
nearest 0.1 feet. For wells with dedicated pumps installed, a depth to top of pump measurement may be performed in

lieu of a total well depth measurement.
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Water levels will be measured in wells which have the least amount of known contamination first. Wells with known

or suspected contamination will be measured last.

The Site’s groundwater monitoring wells and piezometers will be routinely evaluated for indications that sediment is
accumulating inside the well. If it is determined that substantial sediment has accumulated in a well, the well will be
redeveloped. The specific methods used to redevelop a well will be determined on a case by case basis, based in part

on well design, sediment character and quantity, aquifer properties, and other factors.

3.7141 EQUIPMENT

Equipment used during groundwater sampling includes:
= Water Level Indicator and/or Interface Probe

= Keys for well locks

= Decontamination kit with 5-gallon buckets

= Paper towels

» Personal PPE

3.71.2 DECONTAMINATION

Water level sounding equipment will be decontaminated before and after use in each well as follows:
1. Wash with detergent and water solution

2. Rinse with distilled water

3.713 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.71.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A and
the field forms included in Appendix B.
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3.7.2 PURGING
Purging of monitoring wells prior to sampling is necessary to remove stagnant or thermally stratified groundwater from
the well casing and sand pack that may not be representative of groundwater within the aquifer. If possible, purging
will be performed at a rate at or below the well’s recovery rate to minimize the migration of groundwater above the
well screen. Purged water will be containerized and either stored on-site within a temporary tank pending analytical

data or transferred to the on-site leachate water treatment system. of in the facilities leachate treatment system.

All wells will be purged prior to sampling utilizing a dedicated bladder pump and as detailed in the Well Purging and
Sampling SOP and the EPA Low Flow Sampling SOP included in Appendix A. Pumps will be placed 2 to 3 feet from
the bottom of the well to permit reasonable draw down while preventing cascading conditions. For most of the
monitored groundwater zones, the pump will be set within the well’s screened interval. The exception is within wells
with exceptionally deep screened intervals (i.e. the Keokuk Zone wells). The pump installation at such wells
incorporates an intake drop tube that extends to the screened interval, while the pump itself is set at a higher elevation.
Pumping rates will be regulated or controlled to minimize turbulent flow, prevent damage to the monitoring well

components, and minimize the introduction of sediment into the well.

Throughout the purging process, groundwater will be monitored for the following field parameters: pH, specific
conductance, temperature, turbidity, dissolved oxygen (DO) and oxidation-reduction potential (ORP). Field parameter
values will be monitored and recorded at regular intervals, with a minimum interval of three (3) to five (5) minutes. A
flow through cell will be used for all field parameter measurements to ensure that the water quality meter’s sensors are
in contact with flowing water. Purging will continue until field parameter equilibrium is achieved. Equilibrium is
achieved when parameters exhibit variation equal to or less than the EPA prescribed tolerances for low flow sampling,
which is included in Appendix A, for a minimum of three consecutive field parameter readings. Approximate pumping
rates and the approximate volume of groundwater removed from the well will be recorded on the field form and/or field
logbook. Allowances may be made regarding the definition of equilibrium based on the aquifer’s characteristics at
individual wells and will be documented on the field forms and/or field logbooks. If a well purges dry prior to the
achievement of field parameter equilibrium, the well will be purged to the lowest reasonable groundwater elevation,

permitted to recover, and then sampled within 24-hours of completion of purging.

3.7.21 EQUIPMENT

Equipment used during groundwater purging includes:
= Dedicated bladder pump

=  Water Level Indicator and/or Interface Probe

% Trihydro

201906_Draft-FSP_RPT.docx 3-25



= MP-10H controller and/or air compressor or nitrogen gas cylinder and regulator

= Water Quality Meter with Flow Through Cell and calibration solution (Horiba U-52 or equivalent)
= Tubing

= S-gallon buckets

= Measuring cup

= Stopwatch

= Decontamination kit, including distilled water and Alconox/Liquinox detergent

» Personal PPE

3.7.22 DECONTAMINATION
Each well will be equipped with a dedicated pump. Water level sounding equipment will be decontaminated before

and after use in each well as follows:
1. Wash with detergent and water solution

2. Rinse with distilled water

3.7.23 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.7.2.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A, the

user manuals included in Appendix C, and the field forms included in Appendix B.

3.7.3 WELL SAMPLING
A total of 132 wells will be sampled for 8 quarters during the Phase I Site characterization. The wells are listed on
Table 3-1 and shown on Figure 3-6. A groundwater monitoring well may be sampled as soon as the field parameters
have stabilized, or if purged to dry, as soon as it has recovered sufficiently, but typically no more than 24-hours after

purging. The same methods used for well purging will be utilized for sample collection, as per the EPA Low Flow

Sampling SOP included in Appendix A. Once the tubing is disconnected from the flow through cell, sample bottles
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will be filled directly from the pump’s discharge tube to minimize agitation and aeration. The final set of parameter
values will be used for the sampling. If the well is sampled later, a new set of parameter values will be measured and

recorded concurrently with sampling.

Individual sample containers will be filled in order of decreasing sensitivity to potential volatilization of the analytical
constituents. Sample containers for volatile organic compounds (VOCs) will be filled in such a manner to eliminate
head space within the container. At each sampling location, all bottles designated for a particular analysis (e.g., VOCs)
will be filled sequentially before bottles designated for the next analysis are filled (e.g., semi-volatile organic
compounds). If a duplicate sample is to be collected at this location, all bottles designated for a particular analysis for
both sample designations will be filled sequentially before bottles for another analysis are filled. In the filling sequence
for duplicate samples, bottles with the two different sample designations will alternate (e.g., volatile organic
compounds designation GW-2, volatile organic compounds designation DUP (duplicate of GW-2), metals designation
GW-2, and metals designation DUP (duplicate of GW-2), etc.). Groundwater samples will be transferred directly into
the appropriate sample containers with preservative, if required, chilled if appropriate, and processed for shipment to

the laboratory. See Section 5.4 for preservation and shipping procedures.

If the turbidity of the groundwater from a well is above 5 Nephelometric Turbidity Units (NTUs), both a filtered and
unfiltered sample will be collected for metals and radium, thorium and uranium analyses. An in-line filter will be used
to remove particles that have been entrained in the water sample. The size of the in-line water filter will be determined
based on groundwater conditions and which filter will provide the most optimal results. A clean, unused filter will be
used for each filtered sample collected. Groundwater samples will be transferred from the filter directly into the
appropriate sample containers with a preservative and processed for shipment to the laboratory. Depending on the
viability of the proposed filtration process, this methodology may be altered as necessary in the field. Proposed
alterations will be discussed with project stakeholders prior to implementation. When transferring samples, care will be

taken not to touch the filter to the sample container. See Section 5.4 for preservation and shipping procedures.

3.7.31 EQUIPMENT

Equipment used during groundwater sample collection includes:

= Water Level Indicator and/or Interface Probe

= MP-10H controller and/or air compressor or nitrogen gas cylinder and regulator
= Tubing

= In-line filters (size to be determined in the field but may be 0.1 micron, 0.2 micron or 0.45 micron)
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= Decontamination kit including phosphate free detergent (Alconox or Liquinox), 5-gallon buckets, spray bottles,

distilled water, paper towels
= Sample containers and labels
= Field forms and field logbook
= Coolers with ice
= Packaging tape
= CoC forms, custody seals
= Trash bags

» Personal PPE

3.7.3.2 DECONTAMINATION
Each well will be equipped with a dedicated pump. Water level sounding equipment will be decontaminated before

and after use in each well as follows:
= Wash with detergent and water solution

»  Rinse with distilled water

3.73.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.7.3.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A, the

user manuals included in Appendix C, and the field forms included in Appendix B.

3.8 STAFF GAUGES

Staff gauges will be installed at 4 locations, as per the United States Army Corps of Engineers (USACOE) instructions
included in Appendix C. Staff gauges will be installed in the locations shown on Figure 3-6. The newly installed
gauges will be measured monthly, concurrently with the monthly fluid level measurement events so that

interconnection of the surface water and groundwater can be evaluated. Rain events will be noted in the logbook. The
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staff gauges will consist of 2-inch diameter, coupled, galvanized pipe. The staff gauges will be securely driven into the
base so that water levels can be read easily. The gauges will be clearly labeled in 0.01-foot increments. Final installed
locations and top of pipe elevations will be surveyed. Surface water elevations will be recorded on field forms and/or

logbooks to the nearest 0.01-foot.

3.8.1 EQUIPMENT

Equipment used when installing and reading staff gauges includes:

= Four coupled galvanized -steel staff gauges labeled in 0.01-foot increments
= Sledge hammer and/or post driver

= Four metal fence posts

= Bracket fasteners and wire

= Field logbook and forms

= Waders/life preservers

» Personal PPE

3.8.2 DECONTAMINATION

No decontamination is necessary.

3.8.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.8.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the instruction manual included in

Appendix C and the field forms included in Appendix B.

3.9 PRESSURE TRANSDUCERS

After completing the initial round of water level measurements, absolute pressure transducers/data loggers (DLs) and
one barometric barologger (BL) will be placed in 32 wells. Table 3-4 identifies the proposed wells that DLs will be
placed in. The Solinst Model 3001 Leveloggers and Barologger will be used at the Site. The DLs measure
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groundwater levels and temperature. Water levels are displayed as temperature compensated pressure readings and are
barometrically compensated with the aid of the BL. The BL uses algorithms based on the air pressure. It measures and

logs changes in the atmospheric pressure, which are then used to compensate water levels recorded by the DL.

The DLs and BL will be placed with direct read cables and will be hung from specialized well caps. The DLs will be
placed approximately 10 feet below the static water level in each well. The BL will be placed in an adjacent well,
approximately 2 feet below the well cap and above the static water level. These DLs and BL will remain within the
wells for approximately 2 years, while the quarterly groundwater monitoring occurs. The DLs will be programmed to
collect readings every hour. During each quarterly groundwater monitoring event, the data will be downloaded from
the transducers and saved within the project files. A copy of the DL deployment form is included in Appendix B and

the manufacturers guides are included in Appendix C.

3.9.1 EQUIPMENT

The equipment used for installing and reading pressure transducers includes:
= 32 Solinst Leveloggers

= 1 Solinst Barologger

= Braided monofilament line, minimum test weight of 25 pounds

= Twine

= Water Level Indicator and/or Interface Probe

= Decontamination kit including detergent (Alconox or Liquinox), 5-gallon buckets, spray bottles, distilled water,

paper towels
= Field forms and field logbook
= Laptop computer with Solinst software installed
= Specialized well caps (33 total)

= Well locks and keys

3.9.2 DECONTAMINATION

Water level sounding equipment will be decontaminated before and after use in each well as follows:
= Wash with detergent and water solution

»  Rinse with distilled water
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The DLs will be dedicated and should not require decontamination prior to being placed. However, should

decontamination be required, only distilled water will be used so the probe is not damaged.

3.9.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.9.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A, the

field forms included in Appendix B, and the user manuals in Appendix C.

3.10 SURVEYING

A State of Missouri registered surveyor will complete a well, staff gage, and leachate riser survey at West Lake
Landfill, as per the SOP included in Appendix A. Surveyed well data will include: Northing, Easting, top of casing
(riser pipe) elevation, and ground surface elevation. Collected well survey data will be input into the database. Spatial

information requirements for each surveyed location are:

= Northing and Easting, reported to 0.5-ft, US Survey Feet

= Latitude and longitude reported to 0.01-ft North American Datum of 1983 (NAD 8§83)

= Top of well casing, reported to 0.01-ft, North American Vertical Datum of 1988 (NAVD 88) Datum
= Ground surface elevation, reported to 0.01-ft, NAVD 88 Datum

= All coordinates reported in NAD 83, Missouri East State Plane Zone.

Collected survey data will be submitted in Environmental Systems Research Institute (ESRI)-compatible format as
either a shapefile or geodatabase. The survey will include installation of two permanent on-site control points,
development of a topographic map of the Site, and horizontal and vertical control of the locations. The survey will be

based on National Geodetic Survey monuments located near the Site.
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3.10.1 EQUIPMENT

Survey equipment includes:
= Field forms and field logbook
= Well locks and keys

= Survey equipment

3.10.2 DECONTAMINATION

No decontamination is required.

3.10.3 QUALITY CONTROL
Field documentation will be submitted to the field task leader and reviewed by the SQCO. Original field forms will be

stored in the project files.

3.10.4 DOCUMENTATION
Data collected will be recorded on the appropriate field forms and logbooks per the SOPs included in Appendix A.

3.11 VAPOR INTRUSION INVESTIGATION

As part of the RI investigation, an investigation will be performed to determine the potential for contaminant vapors to
emanate from impacted vadose zone material and/or the partitioning of COCs in groundwater located beneath the Site

and adjacent study area. An assessment will be performed to determine the potential for completion of vapor intrusion

pathways in on-site or off-site occupied structures.

Once review of historical vapor intrusion activities has been performed, Trihydro will determine the path forward for
future activities that may include, but are not limited to, passive soil gas vapor sampling, installation of soil gas vapor
wells, soil gas vapor sampling, sub-slab vapor sampling, indoor air quality, and installation of mitigation systems.
During future characterization activities, a separate Work Plan/FSP will be submitted for the vapor intrusion

investigation.

3.12 DECONTAMINATION PROCEDURES
The decontamination procedures that will be followed are in general accordance with the Equipment Decontamination

SOP included in Appendix A, and as detailed within each specific task. Decontamination will occur prior to and after
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each use of a piece of equipment. Decontamination of sampling equipment must be conducted consistently as to assure
the quality of samples collected. All equipment that comes into contact with potentially contaminated soil or water will
be decontaminated using a non-phosphate detergent solution, followed by a rinse with distilled water. Disposable

equipment intended for one-time use will not be decontaminated but will be packaged for appropriate disposal.

Equipment will be decontaminated in a predesignated area on pallets or plastic sheeting, and clean bulky equipment
will be stored on plastic sheeting in uncontaminated areas. Cleaned small equipment will be stored in plastic bags.

Materials to be stored more than a few hours will also be covered.

% Trihydro

201906_Draft-FSP_RPT.docx 3-33



4.0 DISPOSAL OF RESIDUAL MATERIALS

In the process of collecting environmental samples, the sampling team will generate different types of potentially

contaminated Investigation Derived Waste (IDW) that include the following:
= Used personal protective equipment (PPE)

= Disposable sampling equipment

= Decontamination fluids

= Soil cuttings from soil

= Purged groundwater and excess groundwater collected for sample container filling

The EPA's National Contingency Plan (NCP) requires that management of IDW generated during sampling comply
with all applicable or relevant and appropriate requirements (ARARs) to the extent practicable. The sampling plan will
follow the Office of Emergency and Remedial Response (OERR) Directive 9345.3-02 (May 1991), which provides the
guidance for the management of IDW. In addition, other legal and practical considerations that may affect the handling

of IDW will be considered.

= Used PPE and disposable equipment will be double bagged and placed in a municipal refuse dumpster. These
wastes are not considered hazardous and can be sent to a municipal landfill. Any PPE and disposable equipment
that is to be disposed of which can still be reused will be rendered inoperable before disposal in the refuse

dumpster. Any PPE generated within OU-1 Areas 1 and 2 will be managed per site protocols.

= Decontamination fluids that will be generated in the sampling event will consist of distilled water, residual
contaminants, and water with non-phosphate detergent. The volume and concentration of the decontamination
fluid will be containerized and either stored on-site within a temporary tank pending analytical data, or transferred

to the on-site leachate water treatment system.

= Soil cuttings generated during the subsurface sampling will be characterized and disposed of in an appropriate

manner.

= Purged groundwater will be containerized and either stored on-site within a temporary tank pending analytical data

or transferred to the on-site leachate water treatment system.
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5.0 SAMPLE DOCUMENTATION AND SHIPMENT

5.1 FIELD NOTES

Field logbooks and field forms will provide the means of recording the data collection activities. All field logbooks
and field forms will be scanned to create portable document format (PDF) files for electronic archiving with the central
project file. Field data recorded on field forms will not be duplicated in the field logbook, and vice versa. A SOP for
field recordkeeping is included in Appendix A and example field forms are included in Appendix B.

5.1.1 FIELD LOGBOOKS
Field logbooks will be used to document field observations and activities. The field notes will be clear, with sufficient
detail so that events can be reconstructed later if necessary. Field logbooks will document any deviations from the
RI/FS WP and/or FSP, as well as the reason for the changes. Requirements for logbook entries will include the

following:

= Separate field activity logbooks will be kept for each task.

= Logbooks will be bound, with consecutively numbered pages.
= Entries will be made legibly with dark, indelible ink.

= Unbiased, accurate language will be used.

= Entries will be made while activities are in progress or as soon afterward as possible with the date and time that the

notation is made. The weather and any precipitation events will be noted at the beginning of each day.
= Each consecutive day’s first entry will begin on a new, blank page.
= The date and time, based on military time, will be recorded on each page.
= When a field activity is complete, the logbook will be entered into the permanent project file.

= The person recording the information will print and sign each page of the logbook. If more than one individual

makes entries on the same page, each recorder will print and sign the entry.

= Logbook corrections will be made by drawing a single line through the original entry, initialed, and dated.

5.1.2 FIELD DATASHEETS/FORMS
Field datasheets/forms will be utilized when appropriate to achieve efficient and standardized recording of field

measurements and observations. The type of field data sheet and the information recorded it on it may vary by activity.
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At a minimum, field datasheets will be completed for each sample to document the unique sample identifier assigned,
provide information on whether the sample is representative of a primary sample or a quality control sample (i.e. field
blank, field duplicate, etc.), provide information regarding the sample media, sample date, sample location, and
sampling team members. Information from the field datasheets will be entered into the database as needed. Datasheets
may also be used to document information such as habitat descriptions, water level gauging data, surface water and
groundwater sample field observations and measurements, soil sample characteristics, well construction details, etc. A
reference date and activity will be entered in the field logbook to refer to the field datasheets being generated. The field
datasheets will be scanned into a PDF and become a permanent record within the project file. Examples of field

datasheets/forms are included in Appendix B.

5.1.3 PHOTOGRAPHS
Photographs will be taken at the sampling locations and at other areas of interest on the site or sampling area. They
will serve to verify information entered in the field logbook. For each photograph taken, the following information will

be written in the logbook or recorded in a separate field photography log:
= Time, date, location, and weather conditions
= Description of the subject photographed

= Name of person taking the photograph

5.2 LABELING

All field measurement locations, sampling locations, and samples, including those collected for QA/QC purposes, will
be assigned a unique identification (ID) number. The ID number will be used to track field-screening data and
laboratory analytical results in the project database, as well as presentation of the data in reports. During the field
work, the sample ID numbers will be recorded in the field logbook, on field datasheets, on the sample jars, and on the

Chain of Custody (CoC) paperwork.

For sample collection, each sample container is identified with a label. The information, which appears on the sample

container label includes:

= Sample identification number (for groundwater samples use the well name and/or the QAQC type
(i.e. MW-304-SS, TB1-20190514, BD1-20190514), for soil samples use the well name and depth at which the soil
was collected (i.e. MW-304-SS (0-5))

= Place of collection (or project number)
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= Date and time of collection
= Personnel collecting the sample
= Preservative

= Analyses requested

5.3 SAMPLE CHAIN-OF-CUSTODY FORMS AND CUSTODY SEALS

Samples will be delivered or shipped to the analytical laboratory under CoC protocol (Appendix A) and sent with the
samples for each laboratory and each shipment. If multiple coolers are sent to a single laboratory during a single day,
CoCs will be completed and sent with the samples for each cooler. A copy of the CoC is kept in the project files. The
CoC part of the form provides documentation necessary to trace sample possession continuously from the time of
collection until the time of receipt in the laboratory, and the condition of the samples and sample container upon
receipt. Sample collection details will be documented on a sample collection form or an associated field form. When
the samples leave custody of the sampling team, the shipping container is sealed with a custody seal to ensure that the
samples have not been disturbed during transportation to the laboratory. The laboratory personnel receiving the coolers
note the condition of the seal and the sample containers within the cooler on the CoC and notifies the Trihydro Quality
Assurance Director (QAD) of any deficiencies. If samples are transferred directly from sampling personnel to

laboratory personnel custody seals are not required, but CoCs must be completed to document the transfer.

54 SAMPLE CONTAINERS, PRESERVATION, PACKAGING, AND SHIPPING

The type of sample containers, volumes, and preservatives are listed in Table 2-1 and included in the QAPP. The
containers are pre-cleaned and will not be rinsed prior to sample collection. Sample containers requiring preservatives
will be provided by the contract laboratories, Pace Laboratories (Pace), and Materials and Chemistry Laboratory, Inc.
(MCLI). All sample containers will be placed in opaque coolers and shipped per the details outlined in the Packaging
and Shipping SOPs included in Appendix A. Samples will be shipped via FedEx and/or UPS overnight to the

laboratories.
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6.0 QUALITY CONTROL

The quality assurance objectives provide quantitative and qualitative measures of the ability to produce high quality
results through a properly designed sampling and analysis program. The objectives of the overall QA/QC program are

to:
= Document procedures, including changes from the Work Plan protocol
= Conduct sampling and analytical procedures according to sound scientific principles

= Monitor the performance of the field sampling team and laboratory with a systematic audit program and provide

for corrective action necessary to assure quality
= Evaluate the quality of the analytical data through a system of quantitative and qualitative criteria

= Properly record and archive data and observations

6.1 FIELD QUALITY CONTROL SAMPLES

6.1.1 FIELD QUALITY CONTROL CHECKS
The level of quality control effort will be consistent with that required under SW-846. The number/frequency for each

quality assurance sample type is summarized below:

= Blind Duplicate Samples: 1 blind duplicate per 10 groundwater and soil samples will be collected for every

analysis collected.

=  Equipment Blanks: 1 equipment blank per 10 groundwater and soil samples will be collected for every analysis

collected using non-disposable equipment.
= Field Blanks: 1 field blank per 10 groundwater and soil samples will be collected for every analysis collected.
= Trip Blanks: 1 within the shipping container containing samples for VOCs in groundwater samples.
= Matrix Spike: 1 for every twenty samples for soil and groundwater samples.

= Matrix Spike Duplicate: 1 for every twenty samples for soil and groundwater samples.

6.2 LABORATORY QUALITY CONTROL SAMPLES
Laboratory QA/QC samples are detailed in the QAPP.
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TABLE 2-1. ANALYTES, HOLDING TIME AND PRESERVATION REQUIREMENTS
WEST LAKE LANDFILL OU-3
REMEDIAL INVESTIGATION / FEASIBILITY STUDY FIELD SAMPLING PLAN

Matrix

Analytical Group

Containers

(number, size, and type)

Preservation Requirements

(chemical, temperature,
light protected)

Maximum Holding
Time

(preparation / analysis)

Water

Polychlorinated Biphenyls-1221
(EPA 8082)

One 100mL widemouth
amber glass bottle

Cool to <6°C

Extract within 6 months
of collection and
analyze within 40 days of
extraction

Water

Chloride
Fluoride
Sulfate
(EPA 9056)

One 125mL plastic or glass
bottle

Cool to <6°C

Nitrate or Nitrite:
Analysis must be
completed
within 48 hours of
collection date/time.
Other Anions: Analysis
must be completed
within 28 days of
collection date

Water

Ferrous Iron (HACH Method 8146 )

One 250mL amber glass
bottle

Cool to <6°C
2 mL of Hydrochloric Acid per
100 mL of sample

Ferrous Iron must be
completed within 24
hours of collection
date/time.

No headspace should be
present in the sample
bottle.

Water

Barium, Boron, Calcium, Cobalt, Iron,
Magnesium, Manganese, Nickel, Sodium,
Zinc (EPA 6010)

250mL in plastic container

Nitric Acid to pH <2*
Ambient or Cool to <6°C

Must be analyzed within
6 months of the
collection date.

Water

Antimony, Arsenic, Beryllium, Cadmium,
Chromium, Copper, Lead, Selenium, Silver,
Thallium, Vanadium (EPA 6020)

250mL in plastic container

Nitric Acid to pH <2*
Ambient or Cool to <6°C

Must be analyzed within
6 months of the
collection date.

Water

Mercury (EPA 7470)

500mL in plastic container

Nitric Acid to pH <2*
Ambient

Analysis must be
completed
within 28 days of
collection date.

Water

Total Hardness (EPA 2340B)

250mL in plastic container

Nitric Acid to pH <2*
Ambient or Cool to <6°C

Must be analyzed within
6 months of the
collection date.

Water

Semivolatile Organic Compounds (EPA
8270)

1 x1L or 100mL amber

glass container with Teflon-|

lined lid, preferably
widemouth

Cool to <6°C

Sample must be
extracted within 7 days of
collection date and
extract must be analyzed
within 40 days of
extraction date.

Water

Volatile Organic Compounds (EPA 8260)

Minimum 3 VOA vials.

Additional sample is

required if MS/MSD is
required.

Acidified w/ 1:1 Hydrochloric
Acid
to pH<2, no headspace
Cool to <6°C

pH>2: Analysis must be
completed within 7 days
of
collection date.
pH <2: Analysis must be
completed within 14 days
of
collection date.
(pH determined post
analysis)

Water

Total Dissolved Solids (SM 2540C)

250mL minimum in plastic
container

Cool to <6°C

Sample must be
analyzed within 7 days of
collection date.

Water

Chemical Oxygen Demand (EPA 410.4)

One 250mL plastic or glass
container

Sulfuric Acid to pH <2 Cool

to <6°C

Sample must be
analyzed within 28 days
of

collection date.
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TABLE 2-1. ANALYTES, HOLDING TIME AND PRESERVATION REQUIREMENTS

WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY FIELD SAMPLING PLAN

Maximum Holding

Containers Preservation Requirements Time
Matrix Analytical Group .
(number, size, and type) (chemical, temperature, (preparation / analysis)
’ ’ light protected)
Preserved: Analysis
pH>9 with 1mL of 1:1 must be completed
250mL in plastic Sodium Hydroxide plus 0.5mL within 7 days of
) container. Fill container of collection.
Water Sulfide (SM 4500-S2-D) completely without 1N Zinc Acetate per Unpreserved: Analysis
overflowing. 250mL sample. must be
Cool to <6°C completed within 24
hours of collection.
For preserved samples,
For combined nitrate/nitrite analysis must be
Nitrogen, Nitrate + Nitrite (EPA 353.2) _ . analysis Sulfuric Acid to pH |completed wi_thin 28 days
Water Nitrogen, Nitrite (EPA 353.2) 250mL in plastic <2 of collection date.
Nitrogen, Nitrate (EPA 353.2) container. _ _F(_)r nitrate or nitrite For unpreser_ved
individually, unpreserved. samples, analysis must
Cool to <6°C be completed within 48
hours of collection.
Sample must be
Water Phosphorus (EPA 365.1) 125mL in pla§tic or glass Sulfuric Acid toopH <2 analyzed within 28 days
container. Cool to <6°C of
collection date.
Sample must be
Water Ammonia as Nitrogen (SM 4500-NH3 G) 250mL in pla§tic or glass Sulfuric Acid toopH <2 analyzed within 28 days
container. Cool to <6°C of
collection date.
Sulfuric Acid or Phosphoric Sample- m.USt be
Water Total Organic Carbon (SM 5310C) 250mL amber glass bottle Acid to pH <2 analyzed within 28 days
Cool to <6°C of
collection date.
Radium-226 (EPA Methods 903.1)
Radium-228 (EPA Methods 904.0) 1L plastic or glass Sample must be
Water Isotopic Uranium (U-234, U-235, U-238) and container Nitric acid pH<2 analyzed within 180 days
Isotopic Thorium (Th-228, Th-230, Th-232)
(HASL 300)
2-40mL amber glass VOA | benzalkonium chioride (BAK) | Store just above freezing
Water Volatile Fatty Acids vials per sample but below 6 degrees C.
14 day hold time
Thermal to
<6°C-Preservation anaﬁti?dp\lljit:i:s;g Zays
Soil Total Organic Carbon (Walkley Black) 4 oz glass container On ice <6° of
Celsius-Shipment h
collection date.
Radium-226 (EPA Methods 903.1)
Radium-23RPA Methods S088) 1L plastic or glass Sample must be
Soil Isotopic Uranium (U-234, U-235, U-238) and Nitric acid pH<2

Isotopic Thorium (Th-230, Th-232) (HASL
300)

container

analyzed within 180 days

1-201906_HT_Preservation_TBL-2-1and3-2_TBL.xlsx




TABLE 2-1. ANALYTES, HOLDING TIME AND PRESERVATION REQUIREMENTS

WEST LAKE LANDFILL OU-3

REMEDIAL INVESTIGATION / FEASIBILITY STUDY FIELD SAMPLING PLAN

Containers Preservation Requirements Ma"'“‘#f“ Holding
Matrix Analytical Group . ime
(number, size, and type) (chemical, temperature, (preparation / analysis)
’ ’ light protected)
. Barium, Calcium, Iron, Magnesium, .
Soil Manganese, Potassium, Sodium(EPA 6010) Analyze with 6 months
Soil Carbonate (SM 2320E) Analyzed within 24 hours
after extraction
Soil Fluoride, Phosphate, and Sulfate by EPA Analyze within 28 days
Method 300.0
Soil Ferrous Iron and Ferric Iron by SM 3500-Fe Analyze |mme§|ate|y
B after extraction
Soil Sulfide by Method EPA-OW-OST 376.3 Analyze within 180 days
1L vacuum-sealed bag
Soil (only 1L of sample needed Frozen on dry ice Analyze within 7 days
U(VI) by SOP MCL-7737 for all soil analysis) after extraction
Soil Cation Exchange Capacity by EPA Method Analyze within 6 months
9081
Soil Analyze within 28 days
pH by EPA Method 9045D after extraction
Soil Analyzed within 24 hours
X-Ray Diffraction by SOP MCL-7708 after extraction
Soil Percent Moisture by American Society of Analyze within 6 months
Testing and Materials (ASTM) D 2974-87
Radium-226 (EPA Methods 903.1)
Solid Sample TTgtt;‘l' Ff?:rlltr:‘l L pf‘jr:'tzi%;?'ass Nitric acid pH<2 Analyze within 28 days
Total Uranium
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TABLE 2-1. ANALYTES, HOLDING TIME AND PRESERVATION REQUIREMENTS
WEST LAKE LANDFILL OU-3
REMEDIAL INVESTIGATION / FEASIBILITY STUDY FIELD SAMPLING PLAN

Containers Preservation Requirements Ma"'“‘#f“ Holding
Matrix Analytical Group . ime
(number, size, and type) (chemical, temperature, (preparation / analysis)
’ ’ light protected)
Total metals (Barium calculated based on
Sequential Extraction Step 1, Calcium
Aqueous calculated based on Sequential Extraction
Ec)‘dracts Step 1, Iron calculated based on Sequential Lab container Cool to <6°C Analyze within 6 months
Extraction Step 1, Manganese calculated
based on Sequential Extraction Step 1,
Magnesium, Potassium, and Sodium) by SW
846 Methods 6010
Aqueous . o Analyze within 24 hours
<
Extracts Carbonate by SM 2320E Lab container Cool to <6°C after extraction
Aqueous ) ’ N .
Extracts Sulfate calculated based on Sequential Lab container Cool to <6°C Analyze within 28 days
Extraction Step 1
Aqueous . o Analyze within 24 hours
<
Extracts pH by EPA Method 9045D Lab container CooNQE © after extraction
Notes:
L: Liter
mL: milliliter
oz: Ounce

SM: Standard Methods for the Examination of Water and Wastewater
SOP: Standard Operating Procedure

EPA: United States Environmental Protection Agency

VOA: Volatile Organic Analysis

* Samples received at pH >2 must be preserved to pH <2 with HNO3 and be allowed to equilibrate for 24 hours before being prepared for analysis. Acidification dat