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ACRONYMS

Acronyms used in this Multi-Site Field Sampling Plan.

°C Degrees Celsius

°F Degrees Fahrenheit

pm Micrometer / Micron

umhos/cm Micromhos Per Centimeter

ASTM ASTM International (fka American Society for Testing and Materials)
AVS SEM Acid Volatile Sulfides-Simultaneously Extracted Metals
BERA Baseline Ecological Risk Assessment

bgs Below Ground Surface

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes
CA Cost Analysis

cm Centimeter

COC Chain-of-Custody

COPC Chemicals of Potential Concern

CPT Cone Penetrometer Technology

CSM Conceptual Site Model

DET Diffusion Equilibration in Thin Films

DNAPL Dense Non-Aqueous Phase Liquid

DQO Data Quality Objective

DPT Direct Push Technologies

EE Engineering Evaluation

ESB Equilibrium Partitioning Sediment Benchmark
eV Electron Volt

EZ Exclusion Zone

FAM Field Analytical Method

FEMA Federal Emergency Management Agency
FOP Field Operating Procedures

FSP Field Sampling Plan

GPS Global Positioning System

GW/SW Groundwater / Surface Water Interface

HSA Hollow Stem Augers

HAZWOPER Hazardous Waste Operations and Emergency Response
HASP Health and Safety Plan

HDPE High-Density Polyethylene

ID Inside Diameter
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ACRONYMS (CONT’D)

IDW
Illinois EPA
ITRC
LDPE
LIF
LNAPL
m

MGP
mg/L
MIP

mL
mL/min
MS/MSD
mV
NAPL
NAVDS8
NTU
OD
ORP
OSHA
OWSER
PAHs
PCB
PDB
PID
POTW
PPE
ppm
PQLs
PVC
PVD
PVOC
QA
QA/QC

Investigative Derived Wastes

Ilinois Environmental Protection Agency
Interstate Technology and Regulatory Council
Low-Density Polyethylene

Laser Induced Fluorescence

Light Non-Aqueous Phase Liquid

Meter

Manufactured Gas Plant

Milligrams per Liter

Membrane Interface Probe

Milliliter

Milliliters Per Minute

Matrix Spike/Matrix Spike Duplicate
Millivolts

Non-Aqueous Phase Liquid

North American Vertical Datum of 1988
Nephelometric Turbidity Unit

Outside Diameter

Oxidation / Reduction Potential

Occupational Safety and Health Administration

Office of Solid Waste and Emergency Response

Polynuclear aromatic hydrocarbons
Polychlorinated Biphenyl
Polyethylene Diffusion Bag
Photoionization Detector
Publicly-Owned Treatment Works
Personal Protective Equipment
Parts Per Million

Project Quantitation Limits
Polyvinyl Chloride
Passive-Vapor-Diffusion
Petroleum Volatile Organic Compound
Quality Assurance

Quality Assurance/Quality Control
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ACRONYMS (CONT’D)

QAM
QAPP
QC
RAF
RBP
RI/FS
ROST

Settlement
Agreement

SI

SIM
SLERA
SOP
SSA
SOW
SPE
SPP
SSWP
TarGOST
TOC
uS/cm
USCS
USDOE
USGS
USEPA
UVOST
VOA
VOC
WDNR

Quality Assurance Manual

Quality Assurance Project Plan

Quality Control

Risk Assessment Framework

Rapid Bioassessment Protocols

Remedial Investigations and Feasibility Studies
Rapid Optical Screening Tool

Settlement Agreement and Administrative Order on Consent

Site Investigation

Selected Ion Monitoring

Screening Level Ecological Risk Assessment
Standard Operating Procedure

Solid Stem Auger

Statement of Work

Solid-Phase Extraction

Systematic Planning Process

Site-Specific Work Plan

Tar-specific Green Optical Screening Tool
Total Organic Carbon

Microsiemens per centimeter

United Soil Classification System

United States Department of Energy

United States Geological Survey

United States Environmental Protection Agency
Ultra-Violet Optical Screening Tool

Volatile Organic Analyte

Volatile Organic Compounds

Wisconsin Department of Natural Resources
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1 INTRODUCTION

1.1 Background

This Multi-Site Field Sampling Plan (FSP) was prepared in accordance with the respective Statement of
Work (SOW) attached to the Settlement Agreement and Administrative Order on Consent (Settlement
Agreement) between the United States Environmental Protection Agency (USEPA) and Wisconsin Public
Service Corporation (WPSC) effective May 5, 2006; The Peoples Gas Light and Coke Company (PGL)
effective June 5, 2007; and North Shore Gas Company (NSG) effective July 23, 2007. The Multi-Site
FSP addresses former manufactured gas plants (MGPs) operated by WPSC, PGL and NSG, collectively
the Company. Integrys Business Support, LLC (IBS) is managing the work in the Settlement Agreement
on behalf of the Company.

Manufactured gas was utilized for residential and industrial lighting, heating, and other uses from the
early 1800s through the mid 1900s, before electricity and/or natural gas were commercially available.

Gas was produced by various means, including coal carbonization (also known as coal gasification),
carburetted water gas, and oil gas. Coal carbonization was the simplest process wherein coal was heated
in an airtight chamber called a retort to approximately 2,200 degrees Fahrenheit (°F), causing the coal to
decompose into gas, tar and residual coke. When steam was added to the coke and coal in the retort,
water gas was produced. The addition of oil to the process resulted in a gas with a higher thermal content,
called carburetted water gas. Production of gas using heavy oils such as naphtha as feedstock without
coal (popular in areas with more oil than coal, such as the west coast) resulted in yet another type of gas

called oil gas.

Regardless of the method of gas production, the gas produced then had to be cooled and purified before
distribution to consumers. The gas was first passed through a series of condensers, tar baths, water baths,
and washers to remove ammoniacal liquors and tars. The gas was then passed through a purifier to
remove impurities such as sulfur, carbon dioxide, cyanide, and ammonia. Dry purifiers used trays and
sieves containing lime or hydrated iron oxide mixed with wood chips. The gas was then stored in large

holders on the MGP property prior to distribution for lighting and heating.
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The MGP manufacturing processes resulted in the production of various byproducts, some valuable and
some simply waste. Coke could be reused in the retort ovens and coal tar was often burned on the MGP
property for energy recovery, sold off-site and beneficially reused for roofing, wood treatment, and road
paving. Purifier box wastes however, were often dispersed throughout the MGP property. Releases of
these byproducts on MGP properties were later discovered to have potential for impacting soil and
groundwater with petroleum hydrocarbons, polynuclear aromatic hydrocarbons (PAHs), cyanide, and

other compounds.

When natural gas became widely available with the advent of interstate pipelines in the 1940s and 1950s,
MGPs became obsolete and plants were dismantled or simply razed. Because little or no documentation
often exists concerning how these facilities were decommissioned, the assessment of former MGPs
requires investigators to reconstruct historical MGP operational data. Experience evolving since the mid-
1980s has shown that soil and groundwater are often impacted at many MGP properties and some, located

adjacent to surface water bodies, may include sediment impacts.

1.2 Sampling Objectives

The overall goal of the Remedial Investigation and Feasibility Study or Engineering Evaluation and Cost
Analysis (Study) process is to collect sufficient data to characterize the nature and extent of impacts and
risks at each of the sites and provide a feasibility study for a range of potential remedial options leading to
the selection of a proposed remedial action at each site. The Company sites encompassed within this FSP
exhibit two areas affected by MGP residuals to varying degrees: 1) the former MGP properties where
manufactured gas operations occurred and adjacent properties, and 2) adjacent surface water bodies.
Previously obtained site investigation (SI) data will be supplemented, as appropriate, with additional
investigations necessary to evaluate potential exposure pathways, if any, and to characterize the nature
and extent of contamination, evaluate potential remedial alternatives protective of human health and the

environment.

This FSP is intended to ensure that sample collection and analytical activities are conducted in accordance
with acceptable protocols that meet Data Quality Objectives (DQOs) as established in the Multi-Site
Quality Assurance Project Plan (QAPP). The information presented in this FSP and in the QAPP will

enable field personnel to collect field samples and measurements in a manner that meet the project DQOs.
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Accordingly, the intent of this FSP is not to detail specific sampling locations and investigative methods
to be employed at each of the Company MGP sites. Rather, the FSP identifies the probable range of
investigative approaches likely to be employed along with appropriate procedures and protocols that will

form the basis for developing and implementing Site-Specific Work Plans (SSWPs).

1.3 Site-Specific Work Plans

1.3.1 Technical Approach

The SSWPs will follow the Triad approach, to identify and manage decision uncertainties in relation to
the Generalized Conceptual Site Model (CSM). The Generalized CSM will be refined and included as
part of the SSWP on a site-by-site basis to provide the framework for a concise statement of project goals.
Site project goals will be used to develop a field-decision framework for SSWPs, which will identify an
approach to determine sample locations, types, frequencies, collection methods, and field analysis. The
CSM will be updated as data are generated. SSWPs or site-specific RI Reports will present these data in

cross-sections or other visualizations, as appropriate, to evaluate potentially complete pathways.

Innovative sampling tools may be employed, as appropriate, to obtain quality data in an expedited manner
consistent with ‘A Resource for MGP Site Characterization and Remediation’ (OSWER Publ. EPA 542-
R-99-005). The Generalized CSM will be updated and included as part of the SSWP as field data are
evaluated. Real-time data generation and interpretation will be used in a flexible field-decision
framework to modify field activities based on changes in site-specific conditions. The SSWPs will detail
the decision-process and site knowledge that will be utilized on a real-time basis to determine sample
type, location, frequency, and analytes. A generic decision tree diagram is provided as Figure 1. Field
staff must maintain close communication with project oversight team members during implementation of

the dynamic SSWPs.

Table 1 provides an example Sampling and Analysis Summary that will be detailed in SSWPs with
figures depicting previous and proposed initial sampling locations, as appropriate. The following sections

summarize other key elements of dynamic SSWPs.
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1.3.2 Project Personnel

1.3.2.1 Project Team

The SSWPs will identify key project staff responsible for project planning, data and decision quality, and
final work products, consistent with the QAPP. Personnel qualifications will be provided in SSWPs,
when applicable. If individuals are not identified in a SSWP, general qualifications for the team member
position will be detailed. Team members will meet suggested experience and qualification levels
identified by USEPA (2003 OWSER No. 9200.1-40, 540/R-03/002). A generic team member diagram is

included as Figure 2 Generic Communication Strategy Diagram.

1.3.2.2 Subcontractors

When practical, SSWPs will identify specific subcontractors and will provide subcontractor qualification
information. If a specific subcontractor is not identified in a SSWP, the SSWP will identify the required
qualifications for each type of subcontracted activity. SSWPs will include subcontractors within the

Communication Strategy and Decision-Making Process.

1.3.3 Communication Strategy

SSWPs will provide a site-specific communication strategy, which will identify project communication
flow, frequency, and documentation requirements between potentially responsible parties/responsible
parties, regulators, project managers, field personnel, contractors, and others as identified on a site-
specific basis. Key Decision-Making Process team members will be identified by name and methods of
contact. The communication strategy will be provided in a manner that visually depicts communication

hierarchy and required reporting periods.

1.3.4 Decision-Making Processes

The Decision-Making Process will identify decision steps that will be based on field data, require
regulatory agency discussion for implementation, and project management approval. The process will

identify key steps and decision points at which point field team(s) will adjust the track of investigation as
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appropriate based on field conditions and the established hierarchy for decision-making and management

responsibilities.
Decision steps identified will include authorization hierarchy for steps such as:

m Criteria for sample location, type, analysis, etc.;

m Criteria to conclude a phase or type of sampling;

m Criteria for location and construction of groundwater monitoring wells;
m  Cessation of sampling for reasons other than achieving SSWP goals; and

m  Changes in sampling and/or analytical method(s).
1.35 Data Exchange

SSWPs will identify data required for decision-making, establish formats, and schedule for the exchange

of data. Data requirements will include data types, schedule, and format.
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2 SAMPLE LOCATIONS

Several of the Company facilities and adjacent surface waters have been the subject of multiple phases of
investigations for MGP residuals. In some cases, contaminant sources present in soil have been

remediated. These previous SI activities have focused on:

m Evaluation of historic MGP operations and property development through time;
m  Locations of historic MGP structures, process areas, subsurface piping and/or utilities;
m Evaluation of the extent of MGP residuals in soil; and

m Evaluation of the extent of affected groundwater plumes.

Site-specific Completion Reports will be submitted to USEPA for review and approval. The Completion
Reports will summarize the results of previously performed SI activities and will be used to identify areas
and/or media of each Site that may require additional Study activities. Previously obtained SI data will be
evaluated for usability in the SSWPs and used to direct locations of further Study sampling, as
appropriate, of all applicable media. Supplemental sample locations will be evaluated based on the needs
and data gaps identified in the Site-specific CSM and risk assessments. The data needs of the risk
assessments will consider current land use as well as a reasonable range of future land uses that also
consider the site’s location, history, neighboring land use and community input. Elements used to

identify and develop the Site-specific CSM and risk assessments are discussed in the Generalized CSM.

Samples will be collected as necessary and at an appropriate frequency to support the Site-specific CSM
and risk assessments in relation to the nature, magnitude, and extent of MGP-related impacts. Sample

media will be identified in SSWPs and may include:

m  Surface soil (0 to 2 feet below ground surface (bgs) or as determined in SSWPs) and subsurface
soil (vadose zone material below surface soil);

m  Surface Water;

m  Groundwater;
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m Sediment; and

m Air.

Samples may also be collected for waste characterization as well as physical and/or engineering

parameters that may be necessary to screen remedial options for the Study.
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3 FIELD MOBILIZATION AND SITE ACCESS

Prior to initiating field activities, the Study Leader will review the Site-specific project goals, objectives
and scope with the Field Sampling Team. The Field Sampling Team will review the HASP, SSWP, and
contractor’s/consultant’s field SOPs. If necessary, field activity area(s) reconnaissance may be performed
to familiarize field staff with field conditions, identify access points, and locate proposed initial sampling

points.

3.1 Site Access

Controlling field activity area access is of utmost importance to protect the public from exposure to
contaminants and physical hazards at the Site during field investigation activities. All visitors must check
in with the Field Manager before being allowed into the field activity area. Visitor information (e.g.,
affiliation, reason for visit, etc.) will be documented in the field notebook. Unauthorized visitors will not
be allowed in field activity areas. Personnel entering the field activity area will review the HASP and the

Site-specific elements included in the SSWP.

Visitors will not be allowed to enter work area exclusion zones without permission from the Project

Manager. The work area exclusion zone will be secured with either traffic cones/barriers, and/or caution
tape. Test pits that may be excavated during field activities will be backfilled before the end of the day to
eliminate physical hazards as well as the possibility of exposure to contaminants when work is not taking

place.

3.2 Mobilization Activities

The IBS Project Coordinator will notify USEPA no less than 15 business days prior to beginning field

activities. Mobilization activities may include:

m Prepare a Site contact list, including the names of field team personnel and subcontractors,
affiliation, and contact numbers for distribution to all field team members and the Study Leader;
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m Receive permission to access privately and/or publicly owned properties, if required, to perform
off-property investigations. Where feasible, off-property access will be coordinated within
schedule constraints, such as limiting activities during school hours, peak business hours, etc.;

m  Clear underground utilities. If utilities are identified, a Site meeting may be arranged with utility
representatives and/or initial sampling locations may be adjusted (SOP SAS-005-01);

m  Evaluate access for accessibility to sampling locations with proposed equipment;

m  Coordinate subcontractors which may include drillers, laboratories, surveyors, etc. and review
scope of work, schedule, and discuss special equipment needs;

m  Acquire proper personal protective equipment (PPE);
m  Review analytical requirements, request appropriate sampling containers from the analytical,
toxicity, and/or geotechnical laboratories, and discuss delivery/pickup of coolers/packages,

including weekend deliveries;

m  Secure and verify working conditions of field instruments in accordance with their respective
SOPs;

m Load appropriate equipment and supplies to perform the field activities in accordance with
procedures outlined in SOP SAS-02-01;

m  Coordinate the management/disposal of investigative waste;
m Prepare equipment staging areas, if necessary; and

m Locate survey information or identifying the need to survey previous and/or proposed initial
sampling locations. Surveys, if necessary, will be performed using the coordinate system
specified in the SSWP.

3.3 Site Safety

Field activities will be conducted in accordance with the Multi-Site HASP and Site-Specific HASP

elements.

3.4 Demobilization Activities

USEPA will be notified of completion of field activities in writing. Demobilization activities may

include:

1515 Multi-Site FSP Rev 4 080908



Integrys Business Support, LLC

Former MGP Sites

Multi-Site FSP

Revision 4

09/08/2008

Section 3 — Field Mobilization and Site Access
Page 10 of 75

m Disposal of investigation derived waste (IDW) (Section 9);
m  Additional Site survey tasks, if appropriate (SOP SAS-02-02);
m  Site restoration, if appropriate; and

m Data management activities (SOP SAS-01-02).
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4 DATA COLLECTION PROCEDURES

4.1 Field Standard Operating Procedures

SOPs are included as Appendix A. These SOPs will be referenced in the development of SSWPs for each
of the Company’s former MGP Sites.

4.2 Soil Sampling

This section describes soil sampling collection methods and requirements. Soil sampling and field
screening methods may be evaluated and chosen to maximize the effectiveness of site characterization
and limit heterogeneity uncertainties in the CSM. Sampling option speed, cost, accessibilities, and
associated field analytical method (FAM) will also be evaluated during sampling technique selection.

General soil sample options and characteristic comparisons are presented on Tables 2 and 3.

A qualified geologist or engineer will classify soils utilizing the United Soil Classification System
(USCS) in accordance with ASTM International (ASTM) Standard Procedure ASTM D2488 and will
record soil sampling data, field conditions, sampling depths and other sampling details in accordance with

QAPP Section 1.7, SOP SAS-05-02 and the SSWP.

42.1 Data Uses

Soil data may be collected to support screening level ecological risk assessment and baseline ecological
risk assessment, human health risk assessment (consistent with the CSM), delineation of the extent and
magnitude of contamination (laterally and vertically), evaluation of remedial alternatives, potential to

affect groundwater, and waste characterization.

Surface soil data will be collected from 0 to 2 feet bgs (or as otherwise defined in SSWPs) and will be

used to support the human health incidental ingestion, dermal and inhalation exposure routes, if
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applicable for each human health receptor. In addition, surface soil samples will be used in the ecological
risk assessment, if required to evaluate potential risk in the upland portions of the Sites to terrestrial small

mammals.

Sub-surface soil data will be collected from 2 feet bgs to generally 6 feet bgs (or as otherwise defined in
the SSWPs) to facilitate installation of sub-surface utilities and will be used to support the human health
dermal and inhalation exposure routes for the construction worker human health receptor. Deeper sub-
surface soil samples may be collected to evaluate the vertical extent of MGP residuals or evaluate

remedial alternatives.

4.2.2 Surface Soil Samples

Surface soil samples may be collected from soil borings, soil probes, test pits, hand augers, hand tools
(shovel, trowel, spatulas, etc.), or similar apparatus (SOPs SAS-06-01, SAS-06-02, and SAS-05-06).
Surface soil samples may be collected as a composite sample, consisting of an appropriate number of sub-
samples or increments over an appropriate area (as determined on a site-specific basis) or as discrete
samples when collected from soil boring locations. Samples collected for volatile organic compound
(VOC) analysis will be discrete samples. The use of composite versus discrete samples will be identified
in the SSWP. If gravel or cobbles are encountered at the surface, the sample will be collected from soil
just below the gravel/cobbles. If the surface is vegetated, the surface soil sample will be collected just

below the root zone.

Field photoionization detector (PID) screening for VOCs may be conducted on soil samples in accordance
with the SSWP and field SOPs. Samples may be screened with a hand held PID equipped with a 10.6 or
11.7 eV lamp. The field analysis data and other visual observations of affected soil, as described in SOP-

SAS-05-02, may be used to select soil samples for field or fix-laboratory analysis.

4.2.3 Sub-Surface Soil Samples

Sub-surface soil samples may be collected from soil borings, soil probes, test pits, hand augers, hand tools

(shovel, trowel, spatulas, etc.), or similar apparatus (SOPs SAS-06-01, SAS-06-02, and SAS-05-06).
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Sub-surface soil samples will generally be collected as discrete samples, typically over a 6-inch interval

or as determined based on observed soil horizons or indications of MGP residuals.

Field PID screening for VOCs may be conducted on soil samples in accordance with the SSWPs and field
SOPs. Samples may be screened with a hand held PID equipped with a 10.6 or 11.7 eV lamp. The field
analysis data and other visual observations of affected soil, as described in SOP-SAS-05-02, may be used

to select soil samples for field or fix-laboratory analysis.

424 Test Pits

When access permits, test pit excavation may be the primary means to locate and evaluate shallow (less
than 15 feet bgs) MGP structures, activity areas, and the nature and magnitude of residuals. Test pit

excavations will be field logged in accordance with the SSWP and SOP SAS-05-06.

Excavations may be performed with a backhoe or hand shovel. Decontamination of equipment shall

occur after an excavation is completed or daily following the procedures described in SOP SAS-04-04.

Analytical samples generally will not be collected within test pits excavated to evaluate utility corridors,
structures, etc. Test pits excavated for other purposes may be selected for analytical sampling, as
determined in the SSWPs, considering the DQOs. SSWPs will detail the sampling requirements on a site-
by-site basis. Soil samples may be collected from test pits using hand tools (spoons, trowels, and/or

shovels), clean spatulas, and sample containers as described in SOP SAS-05-06.

Soil samples may be collected from the walls or based of the test pit. Sampling directly from the
excavator bucket is not preferred. However, soil samples may be collected directly from the excavator
bucket after removal from the excavation or from the soil stockpile if the test pit depth is deeper than can
be safely accessed, unstable side walls, or would otherwise require a confined space permit. If sampling
from an excavator bucket is required, soil samples will be collected from the center of the bucket as soon
as the bucket has been brought to the surface to minimize volatilization. Procedures for soil sample

collection are described in SOPs SAS-05-06, SAS-06-01, and SAS-06-02.
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In general, field crews shall never enter an excavation without proper safety precautions and shoring.
After test pit excavation, logging and sampling are completed, test pits will be backfilled in accordance
with SOP SAS-05-07 or as specified in the SSWP.
4.2.5 Soil Borings
Soil borings may be advanced by multiple drilling techniques as detailed in SOP SAS-05-02 and/or the
SSWPs and include:

m Direct push technology (DPT);

m  Hollow-stem auger (HSA);

m  Solid-stem auger (SSA);

m  Continuous coring;

m  Sonic Drilling;

m  Air Rotary Drilling; and

m  Mud Rotary Drilling.
In general, HSA, SSA, sonic, and rotary drilling methods yield low sample collection rates and increased
costs over DPT. The SSWPs will provide the rationale for selecting a specific method. These drilling
methods may be utilized, as specified in SSWPs, for construction of monitoring wells that require well
diameters of 2-inches or greater or for testing that requires large sample volume, such as bench-scale
testing for various remedial alternatives. These drilling techniques may also significantly increase

investigative waste volume and may be utilized primarily when DPT sampling is not feasible due to

access, refusal, and/or sampling depth.

Soil samples will generally be collected in 2-foot increments on a continual or 5-foot sampling basis, with
the exception of sonic drilling and continuous coring, which yields a continuous soil core. Samples will
be logged by a field engineer, geologist, or qualified geotechnical/geophysical equipment operator as

specified in SSWPs.
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4.2.6 Subsurface Probes

A variety of probing devices are available that may provide semi-qualitative subsurface data that are
briefly described below. SOPs will be developed, as needed, in the event these technologies are deemed

appropriate and suitable for the SSWPs.

4.2.6.1 Conductivity Probe

The conductivity probe is a geophysical tool that is deployed with DPT probes. For cone penetrometer
technology (CPT) probes, the conductivity probe is typically placed above the standard penetrometer tip.
Conductivity probes are also available as single drive tips. The probe measures resistivity in adjacent soil
with probe depth, producing a continuous conductivity log. Conductivity variations are related to

stratigraphic changes, yielding detailed lithologic logs for expedited field characterization.

4.2.6.2 Cone Penetrometer

CPT is commonly used in geotechnical activities to evaluate various physical properties of the soil in the
subsurface. CPT sampling depth is generally increased with the weight of the CPT vehicle, which in turn
limits the accessibility of CPT equipment. As a CPT probe is advanced through the subsurface at a
predetermined rate, the probe cone measures tip resistance and the probe side (sleeve) measures soil
friction. Probe data may be correlated to specific Site stratigraphy, if resistance and friction are directly
compared to analytical soil data. CPT technology is capable of obtaining discrete soil cores and water

samples.

CPT probes may provide pore pressure data with a pressure transducer located within the probe, which is
connected to a ceramic screen that is generally mounted above the cone. Pore pressures may be used to

evaluate soil hydraulic conductivity and soil type.

Drawbacks: The CPT does not directly measure soil types or chemical species. In addition, if the
intention is to use the stratigraphy capability, it needs to be calibrated against one or more conventionally

logged boreholes (drilled or direct push continuous soil sampling). However, a CPT rig can be fitted with
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direct push continuous coring capabilities so only one piece of equipment is required to conduct a survey.

CPT cannot be used in hilly areas.

42.6.3 Laser Induced Fluorescence

Induced fluorescence provides qualitative in-situ data that measures the fluorescent response of a
chemical to an ultraviolet light source (lasers and mercury vapor lamps). The laser induced fluorescence
(LIF) probe is typically developed on a CPT rig for detection of contaminants that fluoresce, consisting
primarily of PAHs among the MGP contaminants of potential concern (COPC). Several natural minerals

(e.g., calcite) fluoresce also. Therefore, background levels must be checked to ensure probe calibration.

LIF probes typically read and analyze one sample interval per second with a typical advancement of a

CPT probe yielding a reading for every 0.2 feet.

An approximate correlation between LIF data and analytical contaminant levels may be created if soil
cores are collected and quantitatively analyzed (field or fixed-laboratory) adjacent to CPT data areas that

indicated probable contaminants. Potential bias and interferences associated with the LIF probe include:

m Increasing concentration are not always read by the LIF probe as linear changes; and

m  The LIF probe is sensitive to soil lithology changes (grain size, mineralogy, moisture, and
surface area).

LIF probe response to coal tar is relatively weak (USEPA 2004 EPA 542-R-04-017) as the probe does not
readily read heavier end aromatics. Therefore, the probe is typically calibrated to multiple components to
ensure the coal tar is not missed. LIF improvements continually evolve and prospective vendors may be

consulted, as appropriate, to evaluate potential applications.

4.2.6.4 In-Situ Camera

In-situ camera probes (GeoVIS®, videocone, etc.) produce visual images of subsurface soils. The images
are collected as the probe is advanced and encoded with depth and time readings. GeoVIS images
approximately a 2 by 3 mm area with a resolution as small as 10 pm, frequently showing visual evidence

of non aqueous phase liquids (NAPLSs), other than clear liquids. Camera and LIF probe may be deployed
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in the same borehole; however, probe speeds are typically different, occasionally preventing dual
deployment. Prospective vendors may be consulted, as appropriate, to evaluate the use of multiple

probes.

4.2.6.,5 Membrane Interface Probe

The membrane interface probe (MIP), developed by Geoprobe®, measures total VOCs in soil, which is
useful in site characterization in conjunction with probes and analytical data that provide specific
contaminant concentrations. The probe is a semi-permeable membrane impregnated into a stainless steel
screen. The screen is placed in direct contact with the soil sample interval and the membrane is heated to
between 100 and 120 degrees Celsius (°C). Potential contaminants in soil migrate across the membrane,
and are transported to the surface with a carrier gas (typically nitrogen or helium). FAMs typically
utilized to analyze the MIP gas include PIDs, flame ionization detectors, electron capture detectors, and
ion-trap mass spectrometers. The presence of NAPL may require dilution of the gas stream, reducing the

number of samples analyzed per day.

427 Borehole Abandonment

All boreholes will be abandoned and documented in accordance with ASTM standard procedures, the
SSWP, state specific regulations (if applicable), and SOP SAS-05-05. Boreholes will be completely filled
with bentonite granules, bentonite chips, bentonite slurry, etc. Sealing material will be placed via gravity
with the exception of grout, which will be placed from the base of the borehole with a tremie pipe.
Sealing material will be placed in the borehole in a manner that detects and prevents bridging and
displaces the borehole water column, if present. Borehole bentonite granules and chips will be hydrated
in lifts if the borehole is dry or does not contain sufficient borehole water. Abandonment documentation

will be provided to USEPA in subsequent reports.

Particular attention will be given to boreholes that penetrate confining units or extend through NAPL,

particularly if they penetrate a lower confining unit. Abandonment of these boreholes may require over-
drilling and additional options (e.g. grout injection) for sealing material explored to ensure a preferential
migration pathway is not created at the borehole migration. Borings in which NAPL is observed may be

abandoned and relocated, depending on site-specific DQOs, to minimize potential NAPL migration.
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4.3 Geophysical Methods

43.1 Overview

Geophysical data collection provides quantitative and qualitative data on physical properties of the
subsurface materials, such as conductivity/resistivity, and density, etc. Geophysical data may be collected
and evaluated as surface surveys, surface to borehole, borehole-to-borehole, single borehole, and water-
born methods. For many surface and some soil borehole survey methods, interpretation requires the
geophysical data be calibrated with nearby physical data to accurately describe subsurface characteristics.
Data may be presented as graphs, plan view contour maps, 2-dimensional cross-sections, or in some

cases, three-dimensional imaging software.

Geophysical data resolution and accuracy depends on the degree of interpolation between measured
points, depth (resolution generally decreases with depth), and the degree of physical property contrast
between geologic structure(s) and targets in the subsurface. These characteristics will be integrated into
geophysical field method evaluation. Geophysical data may be used to begin data gathering or enhance
existing data on:

m  Geologic lithology, thicknesses, and bedrock surface elevations;

m  Aquifer characterization (depth to water table, water quality, fracture mapping);

m  Dense non-aqueous-phase liquid (DNAPL) mass location(s) when the mass is substantial enough
to cause a resolvable change in physical characteristics of the host matrix;

m  Buried structure location and depth;
m  Bathymetry;
m Sediment thickness; and

m  Sediment surface structures and morphology.

Resources for evaluation of geophysical methods are summarized on Tables 4 and 5. Site-specific

objectives and requirements will be considered in selecting geophysical methods. On a site-specific basis,
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select geophysics contractors may be requested to demonstrate applicability of these methods prior to

final selection.

4.3.2 Upland Applications

In general, geophysical techniques may be used to assist in field characterization in areas other than water
bodies (Upland Areas). Geophysical techniques may include a natural gamma survey and an induction
log electro magnetic survey. The appropriate borehole application methods will be identified in the

SSWPs.

4.3.3 Sediment Applications

Prior to collection of sediment samples, surface water body bathymetry and the location of soft sediment
deposits may be evaluated through hydrographic surveys, including multi-beam sonar (bathymetry), sub-
bottom profiling (sediment thickness), and side scan sonar. The bathymetric survey will map the
sediment bed elevation, while the side scan sonar survey will identify sediment surface morphology and
the location of potential submerged obstructions. In addition, the sub-bottom profiling survey may help
identify areas with accumulation of soft sediment. Sediment stratigraphy and thickness may be confirmed
through sediment poling during sediment sampling. The bathymetric survey may be performed prior to
the side scan and sub-bottom surveys as the bathymetry data may be used to select the orientation of side
scan sonar transects. The surveys will be performed in accordance with the subcontractor’s technical

field operating procedures (FOPs), to be included in SSWPs.

The results from the hydrographic surveys will provide an assessment of the extent and thickness of soft
sediment that may be used in evaluating remedial options. Data collected during these activities may be
used to identify appropriate locations to collect sediment samples. For river sediment sampling,
bathymetry data may be utilized with stream flow measurements to calculate flow velocities and
discharge. Flood information available from Federal Emergency Management Agency (FEMA) may be
used to assess flood flow frequency, volume, and discharge velocities for evaluation of potential scour in

river channels, if applicable.
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Geophysical survey quality assurance / quality control (QA/QC) requirements to achieve CSM goals will
be presented in SSWPs.

4.3.4 Base Mapping and Survey Control

Topographic and bathymetric surveys may be utilized to develop base maps to provide accurate data
essential for the CSM and in support of final engineering design. Survey data and locations will be in
latitude/longitude (degrees, minutes, and seconds), state-specific plane coordinate system, or by other
means specified in the SSWP for horizontal control. Vertical control will be referenced to the system or
method specified in the SSWP. Base maps may be used for the following:

m  Depiction of utility data, derived from outside sources, on an area wide basis;

m  Depiction of public and private shoreline features that will be incorporated into the CSM and
utilized for evaluation of potential remedial work (docks, bulkheads, etc.);

m Sediment elevation depiction;
m  Plotting proposed sediment sample location(s) on an x-y-z coordinate system;
m Current distribution and volume estimates of soft sediment;

m  Construction base map for remedial action infrastructure and facilities (docks, slurry piping,
dewatering plant, wastewater treatment plant, etc.); and

m Establishing a construction grid system upon which engineering calculations will be based.

4.4 Groundwater Sampling

441 Overview

This section describes the groundwater sampling collection methods and requirements. Groundwater
sampling may be completed to delineate the extent (both laterally and vertically) of MGP affected areas
and support risk evaluations (consistent with the CSM). Applicable DQOs from the QAPP will be

identified and considered when groundwater sampling is required, so that the methodology selected and

1515 Multi-Site FSP Rev 4 080908



Integrys Business Support, LLC
Former MGP Sites

Multi-Site FSP

Revision 4

09/08/2008

Section 4 — Data Collection Procedures
Page 21 of 75

resulting data will satisfy the DQOs. This may be especially significant when the existing monitoring

network requires additional points to assess the extent of groundwater impacts

Installation of the groundwater sampling points (whether a temporary or permanent device/well), as well
as the particular sampling technique(s) may be evaluated and chosen to maximize field characterization
and limit heterogeneity uncertainties in the CSM (SOP SAS-05-03). Sampling option speed, cost,
accessibilities, and associated FAM will also be evaluated during sampling technique selection. General
groundwater sample options and characteristic comparisons are presented on Table 2 and 3. Sampling
activity details will be recorded in field logbooks and sampling sheets as described in the QAPP -
Section 1.7, the SSWP, and SOPs SAS-08-02, SAS-08-03

4.4.2 Data Uses

Groundwater monitoring shall be performed at each Site at the frequency specified in the SSWP. Sites in
which an upland remedial action has been completed will be evaluated for post-remediation trends in
MGP residual concentrations and/or to evaluate whether conditions may be favorable to remedial
alternatives and trend analysis. Sites in which an upland remedial action has not been implemented will

be monitored to establish a pre-remediation baseline.

Groundwater samples will be collected as grab samples or from temporary monitoring wells during Study
activities and from permanent groundwater monitoring wells during Study activities and post-remediation
monitoring. Monitoring wells are constructed to characterize the nature and extent (vertically and

laterally) of MGP residuals, evaluate groundwater flow direction and use, evaluate hydraulic conductivity

and vertical gradients, and compile data for use in groundwater modeling.

Groundwater sampling data will be recorded on field notes and forms, which will include Sample Control
Logs, Daily or Weekly Field Logs, chain of custody (COC) Sheets, and Groundwater Monitoring Field

Forms.
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4.4.3 Water Level Elevation Readings

Groundwater elevation readings will be collected prior to well or borehole purge activities. Permanent
equipment will be stored within the water column, if possible, in a manner that allows water levels to be
measured without removing dedicated equipment. If permanent equipment cannot be feasibly stored
within the water column, the equipment will be tied above the anticipated stabilized water elevations.

The equipment may be removed prior to collecting elevation data without disturbance of the water
column or may remain in place during water level measurements. Groundwater elevation readings will be
collected to the hundredth of a foot in accordance with the SSWP and SOP SAS-08-01 and will be

recorded on in the field logbook and/or on the appropriate field form.

In general, depth to water level measurements will not collected with standard water level probes from
monitoring wells with tar. Water levels in these wells may be approximate to the tenth of an inch with a
weighted standard measuring tape. Groundwater elevations from up-, side-, and downgradient from wells
with tar and 1 all other site wells may be sufficient for groundwater flow interpretation. Alternatively,

water levels and NAPL (LNAPL and DNAPL) measurements may be collected as described in SAS-08-01.

4.4.4 Groundwater Grab Samples

Numerous grab groundwater sampling techniques for use with DPT and borehole drilling techniques are
commercially available. A number of available systems are summarized below; the spectrum of sampling
options is too wide to detail entirely below and continually evolves. Commercially available sampling

techniques will be evaluated during planning phases and detailed in SSWPs.

4441 HydroPunch® Small Diameter Telescoping Screen

A small diameter-telescoping screen used to take depth discrete groundwater samples, commercially
available as HydroPunch®, among others. The screen may be deployed using DPT (including CPT) or
HSA rigs. A stainless steel tip and rod are driven to a desired sampling. A stainless-steel sampling
screen is exposed when the probe sleeve is retracted slightly. Groundwater enters the inter probe casing
and a groundwater sample is collected with a small-diameter bailer, peristaltic pump, or small diameter

bladder pump.
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The HydroPunch® II may be equipped with an internal double ball valve sample device. As water enters
the probe and sample device, hydrostatic pressure moves the bottom ball valve up and groundwater fills
the sample container (typically 1-liter volume). As the probe is withdrawn with the filled sample
container, the top valve prevents water from entering the chamber, and the bottom valve prevents water
from exiting the container. To function, the top of the sample chamber must be below the surface of the

water table during sampling activities.

4.4.4.2 Geoprobe® Groundwater Sampling Systems

Geoprobe® offers three main systems to collect groundwater samples, Screen Point Groundwater

Sampling Systems, Groundwater Profiler, and the MIP.

4.4.4.3 Screen Point 15/Groundwater Sampling System

The Screen Point Sampling systems are utilized for collection of groundwater samples within unlithified

materials from just below ground surface to 100-feet bgs under applicable lithology conditions.

DPT advances a stain-less steel rod with a protected stainless steel or PVC screen used to collect discrete
interval groundwater samples from the probe interior with a bailer, bladder pump, etc. Screen length may
vary from a few inches to 41-inches. A grout plug, present at the base of the screen, enabling bottom-up
bentonite grout placement for borehole abandonment as sampling equipment is removed. Disposable

screens designed to be left in the borehole are available to reduce decontamination and disposal costs.

4.4.4.4 Groundwater Profiler

The Geoprobe® Groundwater Profiler enables groundwater vertical profiling, particularly in sand and
gravel aquifers. Geophysical logs or soil sampling should be completed prior to use to evaluate borehole

lithology to minimize clogging of the sample screen with fine-grained materials.

Groundwater samples are collected from discrete intervals with 6- to 12-inch long, 0.004-inch slotted
screens, as the DPT probe is advance. Probe removal is not required between sample intervals, and
development of the screen interval may be performed prior to sample collection to reduce turbidity. The

probe may also be utilized for hydraulic conductivity testing at each sample interval.
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4445 Membrane Interface Probe (MIP)

The MIP is a semi-quantitative field analytical probe that measures total VOCs in groundwater with a
semi-permeable membrane of a thin film polymer impregnated into a stainless steel screen for support.
The membrane is heated to approximately 100 to 120 °C to accelerate diffusion of possible contaminate
through the membrane, which are transported to the surface with a carrier gas (typically nitrogen or
helium). Travel time from the membrane interface to the detector(s) is approximately 30 to 45 seconds

(depending on the length of the sample line and flow rate).

FAMs typically utilized to analyze the MIP gas include photoionization detectors, flame ionization
detectors, electron capture detectors, and ion-trap mass spectrometers. The presence of NAPL may

require dilution of the gas stream, reducing the number of samples analyzed per day.

4446 Drive-Point Profiler®

The Solinst® Drive-Point Profiler® is designed to collect samples from multiple discrete groundwater
samples in a single DPT drilling location. The profiler is a modified version of the Waterloo Profiler®
and consists of a 1.75-inch stainless steel probe with one row of screened inlet holes that are connected to
a stainless steel, low-density polyethylene (LDPE), or Teflon® sampling tube that is attached to a surface
pump (e.g., peristaltic pump). VOC samples are collected in-line through a Solinst VOA Bottle Filler,
which is placed before the peristaltic pump heads to minimize loss of volatiles. The profiler collects

samples and seals boreholes in a similar manner to the Geoprobe® systems described above.

4447 BAT® GMS Sampling

The BAT® Groundwater Monitoring System (BAT) utilized with DPT offers temporary or permanent
interconnection between BAT Piezometers for pore pressure and groundwater level measurement and
vertical profiling, BAT Groundwater Sampler for discrete groundwater samples, collection of discrete soil
gas samples, and BAT Permeameter for in-situ soil permeability measurement. Multiple discrete
groundwater samples may be collected during a single DPT push and sampling does not require pumps.
However, the probe does not provide direct or indirect stratigraphy interpretation and sampling time

requirements may be excessive, if large sample volume is required.
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The top of the probe sample housing is sealed with a flexible septum. The stainless steel tip is used to
drive the probe to a desired sampling depth. At the designated sampling depth, the body of the probe is
retracted to expose a stainless steel screen through which groundwater enters. The interior of the probe
contains a sample vial (35 to 500 ml) with a septum cap. A double-ended needle, lowered through the
push rod, penetrates the probe housing septum and the vial septum, permitting water to enter the sample

vial. When the vial is full, the needle is removed and the vial is retrieved for storage or analysis.

The BAT® groundwater sample collection system also offers a probe tip constructed of porous high-
density polyethylene (HDPE), which enables water to enter the probe when placed under a vacuum. The

HDPE filter tip has the advantage of low turbidity over the standard stainless screen sampling system.

445 Monitoring Wells

4451 Well Placement
Monitoring well networks may be constructed to evaluate:

m  Groundwater flow (horizontally and vertically);
m  Upgradient groundwater quality (on- and/or off-Site);
m  Magnitude of MGP-related constituent concentrations in areas of release;

m  Extent of MGP-related constituent concentrations down and side-gradient of release areas to
define the extent of concentrations that exceed regulatory standards;

m Vertical extent of MGP-related constituent concentrations that exceed regulatory standards;
m  Characterization of the nature and extent of NAPL (LNAPL or DNAPL); and
m  Aquifer characteristics (e.g., hydraulic conductivity).

Evaluation for monitoring well network construction will also include evaluation of municipal,
residential, and industrial wells within at least Y-mile of the extent of constituent concentrations that

exceed regulatory standards.
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445.2 Well Screen Placement

Nested monitoring wells constructed to evaluate vertical extent and vertical flow may be constructed
within 5-feet of each other horizontally. Nested monitoring wells in the same borehole may be
considered on a site-specific basis if nested well locations are limited by underground utilities, access
issues, or other site-specific conditions. If field conditions do not permit a 5-foot or less separation, the
well separation will be expanded to 10-feet and field conditions requiring the expanded separation will be
documented. Wells will not be considered nested if there are more than 10-feet separating them
horizontally. To maintain well integrity, nested well construction within the same borehole will be

performed only when justified by site-specific conditions, as discussed in SSWPs.

Water table monitoring well screens may be constructed in 5-, 10-, or 15-foot sections, dependent on field
conditions. Typical water table monitoring well screens will be 10 feet in length. Site conditions that
may require alternate screen lengths include: 1) a shorter well screens (5 feet) may be chosen to avoid
penetration of a confining unit; 2) a longer well screen (15 feet) may be chosen when significant

fluctuations are anticipate (e.g., adjacent to a dam). Piezometer screens will not exceed 5-feet in length.

Vertical placement of nested well screens will have a minimum 10-foot separation between the top and
bottom of each filter pack, to reduce overlap between monitoring elevations. Variations due to field

conditions (e.g., borehole refusal) will be documented.

4.4.5.3 Temporary Monitoring Wells

Temporary monitoring wells will generally not be used. Temporary monitoring well construction will be

provided in SSWPs, if appropriate.

4.4.5.4 Small-Diameter Prepacked Monitoring Wells

Permanent small diameter prepacked monitoring wells may be constructed in DPT boreholes in
accordance with ASTM D6725, Standard Practice for Direct Push Installation of Prepacked Screen
Monitoring Wells in Unconsolidated Aquifers. SSWPs will provide specification data for the chosen
manufacture(s) of prepacked monitoring wells. Material specifications for two manufactures with

products that meet or exceed ASTM procedures (Geolnsight® (http://www.geoinsightonline.com/) and
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Geoprobe® (http://www.geoprobe.com/index.htm)) were utilized for generalized discussion within this

FSP.

The prepacked screens consist of a slotted schedule 40 and 80 PVC well screen pipe wrapped in stainless
steel mesh. Sand is packed between the slotted PVC and the stainless steel mesh and screens typically are
available in 1.4- and 2.5-inch outside diameter (OD) sizes. The well assembly is lowered to the base of
the DPT probe rod string with threaded PVC riser pipe. The probe rod string is retracted above the well
screen. Some systems are constructed with prepacked expanding annular space seal material. Systems
that are not manufactured with a prepacked annular space seal are sealed with a filter pack seal

(fine sand), placed directly above the well screen, preventing annual space seal grout from entering the
screen. Granular bentonite or bentonite slurry is then placed above the fine sand as an annular space seal
and surface seal. Small-diameter surface protection (stick-up and flush-mount) and well caps will be

installed as well protection.

Small-diameter prepacked monitoring wells offer the following benefits over standard 2-inch diameter (or
larger) monitoring well construction:

m  Rapid and consistent well construction and installation;

m  Minimal soil and water investigative waste generated for reduced disposal costs;

m  Well seal and grouting meet USEPA and ASTM D5092 procedures;

m  Minimal disturbance of natural formation;

m  Ultra-fine sand filter packs are available that could not be consistently installed with traditional

well construction techniques. The fine sand filter pack lowers turbidity and retards or eliminates

well siltation in fine-grained material lithology; and

m  Reduced development and sampling time requirements.
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4455 Large-Diameter Monitoring Wells

4.45.5.1 Well Borehole

Boreholes utilized for the construction of permanent large-diameter monitoring wells (2-inch OD or
greater) will be drilled with 4-Y-inch inside diameter (ID) or larger HSAs or 6-inch ID or larger air or
mud rotary or sonic borehole in accordance with SOP SAS-05-03. Drilling method(s) will be identified
in Site-Specific Work Plans or FSPs. Continuous or five-foot interval soil samples may be collected with
a 2-foot split-spoon sampler from ground surface to the base of each borehole in accordance with

ASTM D4700 and D1586, with the exception of sonic boreholes, which yield a continuous core. Soil
samples will be field identified utilizing USCS in accordance with ASTM D2488 and recorded on soil
boring log information forms. Field visual and olfactory observations will also be noted on the boring

logs.

4.45.5.2 Large-Diameter Monitoring Well Construction

Wells will be constructed in accordance with ASTM D5092, the SSWP, and SOP SAS-05-03 and will
typically consist of a 2-inch OD PVC riser with a 0.01-inch factory constructed well screen. Water table
monitoring wells will typically be constructed with a 10-foot well screen and piezometers with a 5-foot

well screen or as determined on a site-specific basis.

Typically, filter-pack sand will be extended from 0.5-feet below the screen base to 2-feet above the screen
top. A fine sand filter-pack seal will then be placed to 2-feet above the filter-pack sand. The annular
space will be sealed with chipped bentonite, granular bentonite (shallow wells only), or bentonite grout.
If grout is used, an additional filter-pack seal consisting of 2-feet of bentonite pellets will be placed above
the fine sand filter-pack seal before placement of the grout. The well surface seal will consist of 5-feet of
chipped bentonite with the well casing and a locking protective cover extending at least 2-feet above the
final surface grade. If a flush-mount well protective cover is utilized, the well PVC will be terminated
approximately 2- to 6-inches bgs and covered with a watertight cap. The protective cover will be
one-foot aluminum or iron cover set in a concrete pad that extends at least 2-feet in diameter around the
protective cover, which will be slightly raised in the center and sloped to the sides to allow positive

drainage, away from the well. One to two inches of fine-grained sand may be placed at the base of the
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flush-mounted protective cover to facilitate drainage or weep holes may be drilled into the protective
cover. A locking expandable well cap will be placed on the top of the well casing to prevent surface
water infiltration into the water column. Monitoring well construction forms will be completed and

submitted with the subsequent reporting phase.

4.4.6 Monitoring Well Development

Monitoring wells will be developed and details will be recorded in general accordance with USEPA
Monitoring Well Development Guidelines for Superfund Project Managers (1992), ASTM D5521, the
SSWP, and SOP SAS-05-04 requirements (i.e., in field notes and on the monitoring well development
forms). Wells will be developed using decontaminated or dedicated sampling equipment to reduce the
possibility of cross contamination. The primary method for well development is a pump. Bailers may be
used for development for low yielding wells or wells with a significant amount of sediment
(approximately 10% in the well screen) to remove excess sediment. Purge water collected during well
development will be treated by a mobile remediation system prior to discharge to a sanitary sewer or

containerized as per the SSWP.

In general, monitoring wells that cannot be purged dry will be developed by alternating surging and
purging the water column for at least 30-minutes and approximately 10 well volumes have been removed.
If the drilling methods introduce water to the aquifer, three times the volume of water lost during drilling
will be purged from the well prior to well development. Purge water volume may be reduced by
completing development activity when purge water has no visible turbidity and field measurements have
stabilized for specific conductance, pH, temperature, dissolved oxygen, ORP, and turbidity. Field
measured parameters will be measured using a flow-through cell, if a pump is used for sampling. If
bailers are used for sampling, representative purge water will be transferred to a disposable plastic cup or
stainless steel cup and the water quality probe will be inserted or a down-hole meter will be used to
measure field parameters. Stabilization is achieved when three consecutive readings spaced
approximately 2 to 10 minutes, or 0.5 well volumes or more apart, are within the following ranges for the

following indicator parameters:
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Field Parameter Stabilization Criterion®
Specific Conductance
+ 3% (uS/cm @ 25°C)
pH +0.1 pH units
Temperature +0.1 °C
Dissolved Oxygen +0.3 mg/L
Eh or ORP +10 mV
<10 NTUs or
Turbidity + 10% when turbidity is greater than 10 NTUs
and/or visually clear water

Surging activity will not be performed on monitoring wells that can be purged dry. The primary focus for

development of monitoring wells constructed in fine-grained material is to limit the agitation of the water

column, as this may form a “skin” around the exterior surface of the well, by which fine-grained sediment

accumulates at the screen inlets and consolidates to form a low conductivity barrier. Additionally, the

water column should be kept fairly stable during development, to ensure air is not introduced into the

adjacent aquifer material.

Low hydraulic conductivity wells will generally be developed utilizing low-purge rate techniques with

peristaltic/bladder pumps or dedicated/disposable bailers (if pumps are not feasible). Purging will

alternate between pumping or bailing and a rest period, allowing the well to recover to within 90% of the

pre-development standing water volume. Development will continue until the purge water is no longer

turbid, with a minimum of two and a maximum of five purge periods.

12002, USEPA, Ground-Water Sampling Guidelines for Superfund and RCRA Project Managers; EPA 542-S-02-

001, May.
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Monitoring well development data will be recorded in field logbooks and/or on the appropriated field
form in accordance with the SSWP and SOP SAS-05-04. Monitoring well development forms are
included in Appendix B.

4.4.7 Monitoring Well Groundwater Sampling

Water level data will be collected from monitoring wells prior to sampling activities, as described in
Section 4.4.3. Samples may be collected with low-flow sampling techniques in accordance with USEPA
and ASTM guidelines or with dedicated bailers, based on site-specific conditions, as specified in SSWPs
in accordance with SOPs SAS-08-01, SAS-08-02, and SAS-08-03. Water level measurements and well
sampling will generally be conducted from least to most contaminated wells to limit the possibility of
cross-contamination. Well integrity will be evaluated in accordance with SOP SAS-08-05 prior to
collection of field data. Compromised monitoring wells may not be sampled and the scope deviation will

be immediately discussed with the project manager for further well evaluation and repair or abandonment.

4.47.1 Purging

Wells will be purged with dedicated or decontaminated bailers or pumps. Bailers will be used if samples
cannot be collected with a pump due to low yielding wells. Field measurements for specific conductance,
pH, temperature, ORP, dissolved oxygen, and turbidity will be taken at the time of sample collection.
Field measured parameters will be measured using a flow-through cell, if a pump is used for sampling. If
bailers are used for sampling, representative purge water will be transferred to a container and the water
quality probe will be inserted or a down-hole meter will be used to measure field parameters. The
procedures for measuring groundwater field parameters, operating the equipment and a comprehensive
list of sampling equipment needed to collect groundwater samples is provided in the SSWP and SOPs
SAS-08-02 and SAS-08-03. Purging for low-flow sampling wells may be conducted as described below
for low-flow sampling wells. Wells purged with bailers will be purged in accordance with USEPA
requirements and ASTM recommendations and will generally follow the procedures listed below. Purge

techniques will be chosen SSWPs.

m  Volume Purge: Field readings, summarized below, will be collected prior to and following well
purging activities. At least 4-well volumes will be removed from the well casing in a manner
that limits agitation of the water column with bailers or pumps. Field readings will be recorded
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in field logbooks and/or on the appropriate field form. Purge volumes may be established on a
site-specific basis when monitored natural attenuation parameters are not required and sufficient
data exists to determine an appropriate purge volume.

m Stabilization Purge: Field measured parameters, listed below, will be monitored during purge
activity. Stabilized parameters indicate the completion of the purging phase. At least three
consecutive readings spaced approximately 2 minutes, or 0.5 well volumes or more apart, are
within the following ranges for the following indicator parameters:

Field Parameter Stabilization Criterion"

Specific Conductance + 3% pS/em @ 25°C

pH 0.1 pH units

Temperature +0.1°C

Dissolved Oxygen +0.3 mg/L

Eh or ORP + 10 mV
<10 NTUs or

Turbidity + 10% when turbidity is greater than 10 NTUs
and/or visually clear water

4.4.7.2 Sample Collection

Samples will be placed in appropriate laboratory supplied containers and preserved in accordance with the
example analytical requirements for methods listed in Table 1. Samples will be collected in order of

analyte stability, as summarized below.

m VOCs/PVOCs;

m PAHs;

12002, USEPA, Ground-Water Sampling Guidelines for Superfund and RCRA Project Managers, EPA 542-S-02-
001, May.
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m  Non-filtered, non-preserved samples (total metals, sulfate, PCBs, etc.);

m  Non-filtered, preserved samples (phenols, nitrogen, phosphorous, cyanide, TOC, total metals,
etc.);

m Filtered, non-preserved;
m Filtered, preserved immediately (dissolved metals); and
m  Miscellaneous parameters.

QC samples will be collected consecutively to ensure appropriate duplicate sample collection. An

example of bottle filling order is summarized below.

m  Well A - VOC containers filled;

m  Well A Duplicate Sample - VOC containers filled;
m  Well A - PAH container filled;

m  Well A Duplicate Sample - PAH container filled;
m  Well A - Cyanide container filled; and

m  Well A Duplicate Sample - Cyanide container filled.

Groundwater samples will be placed in appropriate laboratory supplied containers and preserved in
accordance with the analytical requirements summarized in Table 1. Procedures for collecting
groundwater samples are described in the SSWP and SOPs SAS-08-02 and SAS-08-03. Samples
submitted for dissolved analytes will be field filtered prior to placement in containers. Procedures for

field filtering are described in the SSWP and SOPs SAS-08-02.

4.4.7.2.1 Bailer Sampling

Bailers may be used to collect samples in low yielding wells. Bailers, dedicated or disposable, will be
raised and lowered in a manner that limits agitation of the water column. Bailers will not be allowed to
touch the base of the well to limit suspension of fine particles. Sampling equipment, including bailer
rope, will not be allowed to touch the ground surface. Water will be decanted from the bailer and into

sample containers with a bottom-emptying device to limit sample volatilization.
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4.4.7.2.2 Low-Flow Sampling

Low flow sampling is synonymous with low-stress sampling; this should be kept in mind by persons
conducting low-flow sampling. The purpose of low-flow sampling is to collect a representative formation
sample. This is accomplished through use of low discharge pump rates equilibrated with groundwater
infiltration into the well, usually between 100 and 500 mL/min. Higher rates are possible in highly

permeable formations. Low flow conditions have not been reached until the following conditions have

been met:
] The water level within the well has stabilized during pumping;
[ The water being removed is within the screen interval; and
] The measurements of water quality indicators have stabilized.

Refer to SOP SAS-08-02 to determine if low flow sampling is the appropriate method of sample

collection for a specific well.

The following equipment is required to perform low-flow sampling:

] Pump capable of withdrawal at a constant rate between 100 and 500 mL/min that can
meet the designed lift requirements (e.g., peristaltic pump and/or bladder pump).
Peristaltic pumps may be used when the well depth is less than or equal to fifteen feet, in
zones of high contamination, or as approved in a SSWP. The sampling method may be
modified to demonstrate attainment of cleanup goals in the future;

] In-line flow cell equipped with a multiprobe such as the QED-MP20;

] All necessary tubing required to reach the screened interval of the well and connect the
pump to the flow cell;

] A flow meter or other type of water measuring device to accurately measure and monitor
the discharge from the pumping well;

] Electric water level indicator(s) capable of measurement to the hundredth of a foot;
] A 5-gallon pail to collect purge water; and

[ Low flow sampling field forms (Appendix B), pens, and field book.
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Prior to sample collection, any equipment that comes into contact with the water should be
decontaminated in accordance with the SSWP and SOP SAS-04-04. The cleaned equipment should not
come into contact with the ground or any other surface that may impart contaminants. The sampling tube
is lowered to an elevation near the center of the screen, a minimum of 1-foot above the well sump to the
extent practical. Subsequent sampling should be performed at approximately the same elevation. The

pumping rate will be determined by field staff based on:

] Start the pump at 100 mL/min or the lowest rate possible;

[ Monitor drawdown, which must not exceed 0.1 meters or 0.3 feet (SOP SAS-08-02);

] Slowly increase the pumping rate and monitor drawdown;

[ If drawdown is rapid decrease the pumping rate;

] If drawdown continues at the lowest pumping rate, cease pumping and evaluate the use of

bailer sampling or diffusion samplers with the project manager; and

[ If there is no drawdown, the pumping rate may be increased slowly until drawdown
occurs and stabilizes.

During drawdown and through sample collection, water quality is continually monitored and recorded by
a water quality probe in a flow-through cell (e.g., QED MP-20). Measurements will be recorded at a rate
equivalent to the time required to fill the flow-through cell volume. Therefore, if the volume of the flow
through cell is 500 mL/min and the pumping rate is 250 mL/min; one reading should be taken every

2 minutes. Stabilization is achieved when three consecutive readings have fallen within the rages of the

parameters in the table below.

Field Parameter Stabilization Criterion®

Specific Conductance + 3% pS/cm @ 25°C

12002, USEPA, Ground-Water Sampling Guidelines for Superfund and RCRA Project Managers, EPA 542-S-02-
001, May.
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Field Parameter Stabilization Criterion®
pH 0.1 pH units
Temperature +0.1 °C
Dissolved Oxygen +0.3 mg/L
Eh or ORP + 10 mV
<10 NTUs or
Turbidity + 10% when turbidity is greater than 10 NTUs
and/or visually clear water

Prior to sample collection, the flow-through cell will be disconnected and laboratory containers will be
filled from the system tubing. The flow rate will not be adjusted following parameter stabilization or

during sample collection.

4.4.7.2.3 Diffusion Sampling

Diffusion samplers and related sampling technologies will not typically be utilized for sample collection.
Diffusion sampling will be considered for monitoring wells with extremely low hydraulic conductivity
that cannot readily be purged without removing the entire water column and/or requires multiple field

visits for purging and sample collection.

The diffusion sampler is considered a passive sampling device and consists of a semi-permeable
polyethylene diffusion bag (PDB), a stainless-steel hanger, and a stainless-steel weight. The PDB is filled
with deionized water, lowered into the well, and left in place adjacent to the well screen. Potential
contaminants in the groundwater diffuse into the sampler until the concentration gradient equilibrates
between the formation and PDB water. The sampler is retrieved and the PDB contents are considered the
well sample. Additional diffusion sampling information will be provided in SSWPs if the sampling

technique is proposed.
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4.4.8 Potable Wells

As part of the CSM development, potable well construction information will be obtained, if it exists.
Water levels will generally not be collected from potable wells. If water levels are collected from potable
wells, sampling equipment must be decontaminated and disinfected prior to data collection SOP SAS-04-
04). Disinfection procedures will be included in SSWPs if potable well water readings will be collected.
Sampling of large water supply wells (e.g., public water utilities) is not generally conducted and specifics

for these types of sample collection will be included in SSWPs.

Small water supply well samples will be collected from the tap that is closest to the well pump as
practical (SOP SAS-08-06). Preferably, the faucet should be in the water supply line after the wellhead
and before pressure tanks, water heaters, water softeners, iron filters, etc. Aerators and filters will be
removed from the tap prior to sampling. Water will be discharged at the faucet or a nearby sink for at
least two minutes after the pump is activated. The time period after pump activation should allow for at
least one full pump cycle and to ensure formation water is sampled. Field data (e.g., sampling locations,

discharge volume, and time) will be recorded in field logbooks.

If a sample is collected from a faucet after the pressure tank or other appliances, the water discharged
prior to sample collection should be two to three times the volume of water in each appliance. Sample

collection variations will be recorded in field logbooks.

4.4.9 Aquifer Characterization

Aquifer characterization will include collection of grain-size distribution samples, hydraulic conductivity
testing, constant-rate pumping tests, etc. Aquifer characteristic measured by or estimated from these tests
include transmissivity (T), hydraulic conductivity (K), specific yield (Sy) for unconfined aquifers, storage
coefficient (S) for confined aquifers, effective porosity, flow velocity, etc. Formations of high hydraulic
conductivity represent areas of greater groundwater flow; therefore, zones of potential preferred
contaminant migration. Further, anisotropy within strata or formations affects the magnitude and
direction of groundwater flow. Thus, information on aquifer characterization is necessary to evaluate

preferential flow paths and groundwater velocity.
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Hydrogeologic assessments should contain data on the hydraulic conductivities of significant formations
as measured in monitoring wells. It may be beneficial to use numerical or laboratory methods to augment
results of field tests. However, field methods provide the best definition of the horizontal hydraulic
conductivity in most cases. Field methods differ from laboratory methods which measure vertical

hydraulic conductivity, typically in Shelby tube samples.

Varieties of procedures are available for evaluating hydraulic conductivity in the field. ASTM D4043
Standard Guide for Selection of Aquifer Test Method in Determining Hydraulic Properties by Well
Techniques will be consulted in selecting an appropriate test method. Field methods for collecting
hydraulic conductivity data are described in a number of ASTM standard practices and detailed in
(SOP SAS-08-04). Additional methods, such as high density samplers and direct sensing tools, will be

evaluated on a site site-specific basis, as appropriate, and included in SSWPs as applicable.

4.49.1 Single Well Tests

Hydraulic conductivity can be determined in the field using a variety of test methods, each addressing
specific conditions, and/or data collection objectives. These methods are commonly referred to as bail
down or slug tests and are performed by removing a slug (known volume) of water from a well and
observing the recovery of the water surface to its original level. Similar results can be achieved by
removing a cylindrical “slug” of inert solid material, pressurizing the well casing, depressing the water
level, and suddenly releasing the pressure to simulate removal of water from the well. Hydraulic
conductivity can be determined in monitoring wells with well screens below the water table using the
falling head test. The falling head tests are performed by adding a known volume of water or inserting a
cylindrical “slug” of inert solid into the well and observing the recovery of the water surface to its original

level.

Observation wells in which the well screen intersects the water table (e.g., water table wells) will be
tested only by methods involving the use of a solid slug or removal of water from the well in order to
minimize the potential for well screen filter pack interference. Addition of water to a monitor well is
appropriate only to piezometer installation. However, the addition of water to any monitoring well shall

be avoided whenever possible, since the addition may affect water quality in sampling events. In cases
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where addition of water to a well is unavoidable, it should be of documentable known quality and 3 times

the volume of water added should be removed upon completion of the test.

It is important that bail-down or falling head tests be of sufficient duration to provide representative
measures of hydraulic conductivity. Data from the tests shall be analyzed entered into a computerized
format such as Aqtesolv® or equivalent software. The appropriate method (e.g., Bouwer and Rice
[1976], etc.) to analyze single well tests is dependent on the characteristics of the response (i.e.,

oscillatory, etc.) observed.

4.4.9.2 Pneumatic Slug Test Kit

Geoprobe® offers the pneumatic slug test kit for use with small-diameter monitoring wells. Pneumatic
slug testing includes sealing the wellhead and applying air pressure to displace (lower) the water column
until the pressure exerted by the water and air are equal, at the point the water level stabilizes. A release
valve is then quickly opened, instantaneously releasing the air pressure. The water level recovers,
providing a rising head slug test. A pressure transducer and data logger are utilized to record the changes

in water level and time.

4.49.3 Multiple Well Tests

Multiple well tests, more commonly referred to as pumping tests, are performed by pumping water from
one well and observing the resulting drawdown in nearby wells. Tests conducted with wells screened in
the same water-bearing formation provide hydraulic conductivity data. Tests conducted with wells
screened in different water-bearing zones furnish information concerning hydraulic communication
between units. Multiple well tests for hydraulic conductivity are advantageous because they characterize
a greater proportion of the subsurface and thus provide a greater amount of detail. Multiple well tests are
subject to similar constraints to those listed above for single well tests. Some additional problems that
should have been considered in conducting a multiple well test include: (1) storage of potentially
contaminated water pumped from the well system, and (2) potential effects of groundwater pumping on
existing waste plumes. The geologic constraints should be considered to interpret the pumping test
results. Incorrect assumptions regarding geology may translate into incorrect estimations of hydraulic

conductivity.
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4.4.9.4 Controlled Pumping Tests

The most representative method for determining aquifer characteristics is by controlled aquifer pumping
tests, because these tests stress a much larger volume of the formation than slug tests and laboratory tests.
Pumping tests require a higher level of effort and expense and are not always required to achieve CSM
goals. As an example, slug tests may be acceptable for hydrogeologic characterization, whereas pumping

tests may be performed to support remedial design or modeling.

These are standard (i.e., typically applicable) operating procedures which may be varied or changed as
required dependent on field conditions, equipment limitations, or limitations imposed by the procedure.
In all instances, the ultimate procedures employed should be documented and associated with the final

report. Detailed information for controlled pumping tests will be provided with appropriate SSWPs.

4410 Monitoring Well Abandonment

Monitoring wells will be abandoned in accordance with the SSWP and SOP SAS-05-05. The well casing
will be completely filled with bentonite chips, grout, or granules. If the well casing is removed during
abandonment, the bentonite seal will be placed as the casing is removed. The well protective cover and
surface seal material will then be removed and the well casing cut off at least 30 inches bgs. The annular
space shall be filled with bentonite chips, grout, or granules to at least 30 inches bgs unless land use
requires a design modification to use ,native material (gravel, soil, etc.) or material in adjacent areas
(asphalt, concrete, etc.) to bring the former well location to grade. These modifications will be addressed
in the SSWP. Monitoring well abandonment will be documented in accordance with the SSWP and SOP
SAS-01-01. The appropriate state, and/or local borehole abandonment form(s) must also be completed to

document abandonment activities.

4.5 Groundwater / Surface Water Dynamic Evaluation

This section summarizes data collection methods for evaluation the groundwater / surface water interface
(GW/SW) at Sites with upland and water body areas. These methods are intended to evaluate the
migration of contaminants into groundwater from contaminated sediments (losing stream) and/or surface

water or into sediment from contaminated groundwater (gaining stream) or surface water. GW/SW
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evaluations will be conducted to support risk evaluation (consistent with the CSM and RAF or SSWP)
and delineation of extent as part of the remedial investigation. Applicable DQOs from the QAPP and
SOPs SAS-04-01 and SAS-04-02 will be identified and considered for interface assessment and sampling,
as applicable, to ensure satisfactory SSWP sampling methodologies. This may be especially significant
when the extent of upland and/or sediment contamination is present at or near the interface. SSWPs will
identify specific sampling methods for evaluation of the GW/SW based on data objectives and
hydrology/geology characteristics.

45.1 Direct Pore Water Sampling

Direct pore water samples may be collected from the GW/SW interface for geochemical characteristics as
well as contaminant concentrations. The field of collecting pore water samples is currently expanding
quickly due to regulatory and private industry research in evaluating the GW/SW interface. Collection of

field data for evaluation of the GW/SW interface can be performed with a variety of devices:

m Small-Diameter Piezometers

Small-diameter nested temporary and/or permanent piezometers are clustered to provide
hydraulic head differential and pore water samples for COPC concentration analysis (ITRC
2004). Piezometers are generally restricted to use in shallow water with relatively weak currents
to the long-term integrity of the sample device. Pore water samples are collected from the
piezometers with peristaltic, centrifugal, or bladder pumps. The primary advantages of
piezometers are that they can be installed to depths of several feet by hand, and, if protected,
they potentially allow repeated samples over time from a particular location and depth interval.

m Syringe Sampling

Plastic and metal syringes, pushed into sediment, can be used to take collect pore water samples.
Collection volumes are dependent on the syringe barrel volume and sample depth is dependent
on needle length the bore ID. Pore water samples are obtained by pushing the needle to the
desired depth and retracting the plunger. Syringes may not be effective in compacted sediments
or gravels and can become plugged in very fine sediments (ITRC 2004). They are also depth
limited.

m  BAT Sampler

The BAT system, as described in Section 4.4.4.7, may be deployed in sediments for collecting
profile samples, which may be used to evaluate the GW/SW interface. The BAT system mat is
driven by machine, or by hand if in soft sediments.

m Pushpoint Pore Water Tool
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4.5.2

A pushpoint sampler is a needle-like, small-diameter tube with a “T”” handle, which is pushed
into sediment. Water and sediment are prevented from entering the tube during placement by a
solid rod that is inserted into the tube. The rod is pulled upward once the sampler has been
driven to the desired sample depth. Maximum sample depth is 6-feet, and this device has been
proven effective for sampling porewater from submerged sediments. Peristaltic pumps or
syringes are utilized to collect water samples from the sampler (MHE 2001 and ITRC 2007).

Seepage Meters

There is a significant body of work in the literature describing seepage meters. While originally
designed as an inexpensive approach to measure the flux of groundwater seepage into or out of a
water body, high-tech versions are now available for porewater sampling. The advantages of
these devices are their ability to measure groundwater flux and obtain pore water samples in
deep water.

Indirect Pore Water Samplers

Indirect samplers provide sample analysis of contaminants through diffusion and dialysis. The sampler is

buried in the sediment, or is placed in a tube inserted in the sediment, and retrieved days, weeks, or

months later, depending on the time needed to achieve equilibrium (USEPA, 2001). These samplers are

the focus of ongoing research to determine their compatibility with different chemical constituents and

substrates. A list of devices is provided below, and a summary can be obtained at http://clu-

in.org/programs/2 1 m2/sediment/.

45.3

Diffusion Sampler

Dialysis Sampler

Peeper Sampler

Diffusion Equilibration in Thin Films
Vapor Diffusion Samplers

Semi-permeable Membrane Samplers

Pore Water Sampling Summary

The pushpoint porewater sampler offers significant advantages over the other approaches in that it is a

proven technology, can be used to measure hydraulic head in the sediment, can be used to collect as large
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of a porewater sample as the sediment can yield, is minimally invasive, can be used under water, and is
economical. Its limitations are that it is limited to depths of 6-feet, is difficult to use in deep water, and it
may be difficult to push or extract water in tight, low-permeability clays. However, other sampling

devices described here can be used in these situations.

4.6 Surface Water Monitoring

4.6.1 Surface Water Sampling

The former MGP properties are adjacent to rivers in which MGP residuals have been detected in either
sediments and/or surface water, based on sampling that has been conducted in previous studies. River
water samples may be collected for analysis of chemical parameters to evaluate their magnitude as well as
the mass of COPCs discharged from the river. Surface water sampling requirements will be identified in

the SSWPs.

In general, site, upstream, and downstream sample results are compared to evaluate whether
concentrations of COPCs increase as water flows through the Site. Sample locations relative to flow will
be identified in SSWPs. An example of the analytical methods, detection limits, required sample

volumes, holding times, and preservatives for each of these parameters are summarized on Table 1.

Surface water sampling will follow procedures outlined in the SSWP and SOP SAS-09-01. Water
samples will be collected using a discrete depth sampler such as a Kemmerer or Van Dorn-type sample
bottle or using a pump. Sample depths will be established in the SSWP (e.g., mid-water or 0.2 and 0.8
times the total depth) depending on site-specific conditions (e.g., total water depth) and DQOs. At the
time of sample collection field measurements of temperature, conductivity, pH, ORP, and dissolved

oxygen will also be made at all locations.

4.6.1.1 Ecological Risk Assessment Samples

Surface water samples may be collected on a transect extending from the shoreline to the opposite
shoreline or beyond the area of impacted sediment under base flow conditions, to the extent practical.

Reference transects may also be sampled. Samples may be collected under various river flow conditions,
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including high-energy events that may result in sediment re-suspension. Collected samples may be split
with one fraction filtered (0.45 um filter) in the field. Both the filtered (if collected) and unfiltered
fractions will may be analyzed for COPCs determined by the SSWP. Samples will be filtered in

accordance with procedures for groundwater sample filtration described in SOP SAS-08-02.

4.6.1.2 Human Health Risk Assessment Samples

Surface water samples may be collected along the shoreline adjacent to the former MGP property or on a
transect extending from the shoreline to the opposite shoreline, and at reference locations in water two to
three feet deep under base flow conditions, to the extent practical. Samples may be collected under

various river flow conditions. Unfiltered samples will be analyzed for COPCs determined by the SSWP.

4.6.2 River Hydrology

Measurements of river discharge will be obtained from river gauging data available through the US
Geological Survey and/or the appropriate state-specific agency. These data generally include information
on base, average and flood flow discharges that may be used to assess COPC mass movement. These
data may also be used to evaluate conditions where sediments become re-suspended and for related
engineering parameters for remedial alternative analysis. SOP SAS-09-02 describes procedures for
measuring streamflow, at sites where a gaging station is not located nearby. Other pertinent information

will be as described in the SSWP.

4.7 Sediment Sampling

47.1 Overview

This section describes sediment sample requirements and collection methods. Sediment sampling will be
conducted to support a risk evaluation (consistent with the CSM) and identify areas to be considered in
the Study Applicable DQOs from the QAPP and SOPs SAS-04-01 and SAS-04-02 will be identified and
considered for sediment sampling requirements on a site-specific basis to ensure chosen sampling
methodologies satisfy DQOs. This is especially significant when the extent of sediment contamination is

to be defined.
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Sediment sampling techniques will be chosen and details discussed within the framework of each SSWP.
Factors considered for selecting sediment-sampling techniques include existing data (e.g., distribution of
known contaminants, sediment thicknesses, sediment type, water depth, and access) and specifications for
risk evaluation. Sampling option speed, cost, and accessibilities will also be evaluated during sampling
technique selection. Sampling activity details will be recorded in field logbooks and boring logs as

described in the QAPP Section 1.7, the SSWPs, and SOPs SAS-01-01, SAS-07-02, and SAS-07-03.

4.7.2 Sediment Sampling Locations

The results of all previous sediment sampling will be used to focus initial Study sampling activities,
including candidate stations to be sampled. Initial locations will be chosen prior to mobilizing the Study
sampling effort. It is the intent of the dynamic sampling approach to allow for incorporating real-time
information to drive flexibility with sample numbers and locations. Site-specific sampling locations will

be detailed in the SSWP.

In general, sediment samples will be collected as discrete samples (for field or fixed-laboratory analysis).
Some of these discrete samples will be composited if a large sample volume is needed (e.g., sediment
toxicity testing). Specificity on discrete and composite sample analysis procedures and determination will
be provided in SSWPs. Required sample volumes will be detailed in the SSWP. Samples that will be
analyzed by a fixed-based laboratory will be shipped under COCs in accordance with the SSWP and
SOPs SAS-03-01 and SAS-03-02. Sampling apparatus will be decontaminated in accordance with the
SSWP and SOP SAS-04-04.

47.3 Sediment Data Uses

Sediment data will be collected to support screening level ecological risk assessment and baseline
ecological risk assessment, human health risk assessment, delineation of the extent of contamination,
sediment stability, and waste characterization. The sediment sampling approach will be presented in the
SSWPs. Sediment sample analysis will also be identified in the SSWPs and may include PAHs (alkylated
and parent), PVOCs, phenols, metals, cyanide, total organic carbon, black carbon content, percent solids,

and grain-size distribution.
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4.7.3.1 Screening Level Ecological Risk Assessment (SLERA) and Baseline Ecological
Risk Assessment (BERA)

The RAF or SSWP describes the approach to assessing ecological risk. Sediment samples collected to
assess the exposure to ecological receptors are typically limited to the surficial six inches of sediment (the

biologically active zone). Sample locations will also be identified in the SSWPs.

4.7.3.2 Bioavailability Samples

Sediment samples may be analyzed for soot-phase black carbon (soot) in a fixed laboratory for use in
bioavailability assessments as described in the RAF or SSWP. Microscopic inspection of the larger
particle sizes to evaluate the amount of coal particles or coal dust in the sample may also performed.

Special handling techniques are not required for samples to be analyzed for soot carbon.

The determination of soot is based upon the method of Accardi-Dey and Gschwend (2003). Microscopic
inspection of samples using reflected light organic petrology methods (Stach 1982) also will be conducted
and reflectance of organic particles (soot, lampblack, and coal) will be quantitatively measured for source

identification purposes.

While analyses for total metals can be collected throughout the sediment column, samples for acid
volatile sulfides-simultaneously extracted metals (AVS-SEM) analysis will be collected from the upper
2.0 cm of sediment, in accordance with USEPA recommendations (USEPA 2005). Further, USEPA
recommends that AVS-SEM samples be collected between November and May, when formation of AVS
compounds is generally lowest due to specific environmental conditions that occur during this portion of
the year (USEPA, 2005). These samples will be collected using grab or coring methods to limit oxidation
during sample retrieval. Coring is the preferred sample collection method because there is generally less
disturbance of the sediment, various horizons of the sediment may be collected and analyzed, and the

sample can be retrieved with less possibility of oxidation, especially if PVC liners are used.

4.7.3.3 Benthic Community Investigation

A benthic community investigation may be performed as discussed in the SSWPs. Benthic community

samples of the surface sediments (0 to 6 inches) will be collected from the sample locations to be
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discussed in the SSWP and refined based on analytical results. Benthic community samples may be
collected concurrently with other samples or during a separate sampling event after comparison of
chemical results to screening values. Benthic community sampling and laboratory analysis procedures
will be described in detail in SSWPs. As described in the SSWP, the quality of the aquatic environment
will be evaluated using methods adopted from USEPA’s Rapid Bioassessment Protocol (RBP)
(USEPA, 1999). The benthic community investigation design will consider the following factors:

m  Substrate type;

m  Water velocity;

m  Water depth; and

m  Analytical results and distribution of COPCs.
The results from the sites will be qualitatively compared to the results from the areas ambient conditions.
Establishing the locations of ambient conditions is discussed in the RAF or SSWP and will also be
discussed in the SSWP to include site-specific conditions. The following benthic community structure
attributes may be evaluated:

m Total taxa richness;

m Total chironomid richness;

m  Total density;

m  Chironomid density;

m  Oligochaete density; and

m Relative species abundance.

4.7.3.4 Sediment Toxicity Testing

A 28-day Hyalella azteca toxicity test may be conducted as part of the modified SLERA approach
discussed in the RAF or SSWPs. Each set of whole sediment toxicity tests will be conducted with
uncontaminated control sediment and a minimum of 8 replicates of each sediment sample with a survival

and growth endpoint. The procedure is described in EPA/600/R-99/064 Methods for Measuring the
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Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates,

Second Edition; Method 100.4.

4.7.3.5 Human Health Risk Assessment

Sediment samples will be collected for a human health risk assessment. Soft sediment samples will be
collected adjacent to and slightly downstream of the former MGP property, generally within the areas
previously investigated and in areas where there is a higher probability of direct contact to MGP residuals
in the sediments due to recreational activities (e.g., wading, swimming, fishing, etc). The absolute
elevation, depth to the top of soft sediment, and the thickness of soft sediment will be recorded on field
logs in accordance with the SSWP and SOP SAS-07-01. Human health risk assessment sediment location
selection criteria will be identified in SSWP. Samples will be collected with devices and processed as
described in Section 4.7.7 below. Sediment samples may be analyzed in a field or fixed-based laboratory.
The samples will be sent to a fixed-base laboratory under COC procedures and may be analyzed for the

COPCs identified in the CSM and RAF or SSWP.

4.7.4 Delineation Sediment Sampling

Sediment coring will be conducted to further characterize sediment concentrations and the nature of soft
sediment. The soft sediment samples will be collected using a coring device and processed as described
in the SSWP and SOP SAS-07-03. Each soft sediment sample will be analyzed in a field or fixed-based
laboratory to further characterize sediment concentrations of the COPCs identified in the SSWP. The
number of samples to be collected to meet the DQOs will be discussed in SSWPs. Cores which exhibit
visible evidence of tar or significant sheen in all intervals may not be analyzed because these visual
observations may be used to establish areas for which remedial alternatives will be developed. Cores
without visual evidence of tar or significant sheen will be analyzed for COPCs (identified in the CSM and
RAF or SSWP) to characterize concentrations in sediment. The analytical data packages will be fully

validated by a person independent of the laboratory producing the data.
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4.7.5 Sediment Stability and Contaminant Fate and Transport

The remedial investigations will include an appropriate assessment of sediment stability and contaminant
fate and transport. The goal is to determine the likelihood that buried contaminants will stay buried or be
exposed due to both natural and man-made (anthropogenic) forces. This will be an important factor in the
feasibility study for appropriate remedies such as monitored natural recovery, removal by excavation or

dredging, or in-situ containment by capping.

The former MGP Sites are considered relatively “small” in scale and “simple” in complexity, versus
“large” and “complex” sediment sites. Therefore, appropriate empirical methods in lieu of computer
models are planned to be used to assess the extent of past sediment and contaminant movement. A list of
key empirical methods is provided in Table 6 (USEPA 2005). The SSWPs will describe the methods to

be used on a Site-specific basis.

4.7.6 Geotechnical and Waste Characterization Sampling

At approximately 20 percent of the core locations for delineation, a co-located core may be collected for
testing of geotechnical parameters for use in the Study. These parameters include Atterberg limits, grain
size, specific gravity, organic content by loss-on-ignition, and moisture content. Field measurements to
estimate shear strength may be collected using a pocket penetrometer and a torvane (using a large vane
for soft soils). Geotechnical samples may be discrete intervals, or composite samples, depending on the

conditions observed.

A composite sample will also be prepared for waste characterization by collecting and combining the
entire co-located core from 3 different locations in the project area. The number of cores/locations
required may be adjusted based on site-specific field encountered conditions. These locations will be
chosen to represent the impacted site area(s) as required by the SSWP for use in the FS. The cores will be
composited as described in SOP SAS-06-01. The composite sample will be sent to a fixed-base
laboratory following COC procedures. The sample will be analyzed for typical disposal parameters (e.g.,

reactivity, corrosivity, etc.) to identify potential disposal options and manage investigative waste.
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Disposal and/or dredging of river sediments may be regulated by local, state, and federal agencies (refer
to Section 9.1). Research will be conducted on a site-specific basis to determine which regulations and
appropriate permits apply. Research may include, but not be limited to, contacting local zoning offices,

evaluating state regulations, and contacting the US Army Corps of Engineers for permit requirements.

4.7.7 Sediment Collection Devices and Methods

This section describes sediment collection devices used to collect sediments of different thicknesses.
Sample processing steps are also included. All details regarding sample collection will be recorded in the
field logbook. Procedures for sediment sampling are described in the SSWP and SOP SAS-07-03.

Analyses required for preliminary sediment samples will be provided in SSWPs.

4.7.7.1  Surficial Sediment Collection and Processing

A Ponar™ grab sampler (or equivalent) will be used to collect surficial sediment samples (defined as the
0 to 6 inch interval of sediments). The depth to the top of soft sediment and the thickness of soft

sediment measured by poling techniques will be recorded prior to using the Ponar™ grab sampler.

The Ponar™ grab is a self-closing sampler which uses a spring loaded “pinch-pin” that releases when the
lowering line becomes slack. The grab sampler can be used for taking samples from hard bottoms (sand,
clay) as well as soft sediment deposits. This type of sampler is used for collecting surficial (top

six inches) sediment samples which can be used for delineating extent of contamination in surficial
sediment, assessing benthic community structure, and for collecting larger sample volumes that are

needed for toxicity testing.

The grab sampler will be manually lowered into the water to the top of sediment at which time the sample
device will shut and the sampler will be manually raised to the boat deck. The sample will be analyzed
for the presence of volatile organic vapors with a PID, inspected for acceptance criteria (e.g., grab
sampler penetrated at least four-inches, was not overfilled, and was completely closed when brought to
the surface), standing water will be removed, and the sediment will be described according to

ASTM D2488, as referenced in SAS-07-02. Visual observations of affected sediment will be recorded
using the descriptions from SAS-05-02, Attachment E. The sediment will be removed from the grab
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sampler. If VOCs/PVOC:s are to be analyzed a discrete sample will be collected. The remaining sample
will be homogenized in a stainless steel bowl using a stainless steel spoon. Sufficient sediment volume
will be collected (as described in the QAPP) and mixed in the bowl to allow for chemical analysis (mobile
laboratory and fixed-base laboratory, in select samples), physical analysis, and sediment toxicity testing.
The grab sampler will then be decontaminated following SOP SAS-04-04. Horizontal control will utilize
global positioning system (GPS) and the boat will be properly anchored to maintain position. Complete
procedures for the collection of sediment samples using a grab sampler are outlined in the SSWP and

SOP SAS-07-03. Sediment will be classified consistent with SOP SAS-07-02.

4.7.7.2 Coring Devices

Two types of coring devices may be used to collect core samples. A hand or push corer may be used to
collect short cores (e.g., 0 to 2 feet bgs) and a Vibracore™ sampler may be used to collect core samples

from the SSWP identified sediment column depth(s).

4.7.7.3 Hand or Push Core Sampling and Processing

For sediment samples up to four feet below the sediment/surface water interface, an Ogeechee™ open
barrel corer or other drive-push sampler will be manually pushed or driven to collect undisturbed

sediment samples in water depths ranging from 0.5 to 10 m.

The corer is deployed from the sampling vessel by hand and is manned by two crewmembers: one field
personnel handles the deployment and retrieval of the core, while the other field personnel operates the
vessel and records the sampling information. Following retrieval of the corer, the sample will be extruded
from the core sleeve, analyzed for the presence of volatile organic vapors with a PID, and the sediment
will be described in accordance with ASTM D2488. Non-representative material (e.g., stones, wood
chips) will be removed from the sample at the discretion of the field sampler and will be documented in
the field log. Sufficient sediment volume will be collected (as described in the QAPP) and mixed in the
bowl to allow for chemical analysis which may include the COPCs identified in the CSM and SSWP.
Procedures for the collection of sediment samples using a core sampler are outlined in the SSWP and

SOP SAS-07-03.
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4.7.7.4 Vibracore Sampling and Processing

A Vibracore sampler or equivalent may be used to sample sediments to refusal (e.g., top of consolidated
sediment). The Vibracore sampler is electrically powered to advance a core tube up to 20 feet into soft
sediment. Previously obtained data has shown that core recoveries are as low as 60 percent; however,
technology for collecting core samples has advanced to the point where 90 percent recovery is common
for most sample types. To prevent precluding any emergent technologies, a performance-based
specification will be written in the request for proposal to potential sampling subcontractors. The

specifications that will be required include:

m  Ability to attain and maintain station position: use of spuds is preferred over anchoring;

m Station location: less than 3 feet (approximately 1 m) (x, y) using GPS in latitude/longitude
degrees, minutes, and seconds;

m  Depth measurement with water level correction: less than 0.1 feet (approximately 3 cm) (z)
referenced to vertical control system specified in the SSWP; water elevation to be surveyed at
least once per day (e.g., mid-day) for determining core sample elevation;

m  Coring equipment: Vibracore or equivalent;
m  Recovery/penetration: greater than 80 percent (this is a goal, not a minimum requirement);
m  Ability to document rate of penetration; and

m  Ability to collect core samples down to the native clay layer (potentially 5 to 20 feet).

As cores are brought to the surface, the sediment will be analyzed for the presence of volatile organic
vapors with a PID and described in accordance with the ASTM D2488. Each core will be subdivided into
1-foot intervals. The bottom interval will be combined with the interval above it if it is less than 6 inches
long. If greater than 6 inches, the bottom interval will be its own sample. Each 1-foot interval will be
homogenized in a stainless steel bowl using a stainless steel spoon. Non-representative material

(e.g., stones, wood chips) will be removed from the sample at the discretion of the field sampler and will
be documented in the field log. Sufficient sediment volume will be collected (as described in the QAPP)
and mixed in the bowl to allow for chemical analysis which may include the COPCs identified in the
CSM and SSWP. Complete procedures for the collection of sediment samples using a Vibracore are

described in SSWP and SOP SAS-07-03.
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4.7.7.5 Support Sediment Sampling Equipment

In addition to the sediment sampling devices additional equipment needed to collect sediment samples
including a boat, GPS unit, sample containers, and appropriate PPE as required by the HASP. The SSWP
and SOP SAS-07-03 provide a comprehensive list of sampling equipment.

4.7.8 In-Situ Field Screening Methods

A variety of probing devices are available that provide real-time qualitative to semi-qualitative subsurface
data. The in-situ field screening methods are rapidly developing and changing; therefore, SSWPs will
evaluate the current state of the practice for in-situ field screening on a Site-specific basis. SOPs will be
developed, as needed, in the event these technologies are deemed appropriate and suitable for the SSWPs.
Several screening methods will be evaluated for use in sediment screening on a Site-specific basis and

these are described below:

4.7.8.1 LIF Screening Methods

LIF probes that will be evaluated include the Rapid Optical Screening Tool (ROST™) and the Tar-
specific Green Optical Screening Tool (TarGOST®), which is a specialized version of the UltraViolet
Optical Screening Tool (UVOST™). These tools are operated in the field by the vendor to identify the
presence or absence of tars. Examples of current industry field operating standards are provided as
Appendix C. If selected, the vendors SOP will be provided in the SSWP or prior to initiating field

activities.

TarGOST® detection limits are currently less than or equal to 500 ppm, when calibrated to site-specific
conditions, which will be useful in locating and delineating the presence of tar in sediment. ROST™
detection limits vary from 50 to 1,000 ppm, depending on sample matrix and contaminant characteristics.
Potential limitations of LIF probes include interference induced by naturally occurring organic matter and
probe difficulties with advancing through hard surfaces. These potential limitations will be evaluated on

a Site-specific basis.
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LIF precision is estimated by evaluating multiple calibration samples, analyzed before and after each
push. LIF accuracy is evaluated qualitatively by assessing the agreement between LIF probe detection
and non-detection and corresponding laboratory confirmation samples. The false negative rate for the

ROST probe ranges from 3.3 to 10 percent, depending on the confirmatory method used'.

4.7.8.2 DART Method

In sediment areas where LIF probe deployment is not technically or economically feasible, the DART
system” may be evaluated to screen sediments for PAHs. The DART sampler is a continuous rod coated
with a solid-phase extraction (SPE) media that sorb PAH constituents. Rods are manually deployed, with
typical depths achieved ranging from 1 to 20 feet. PAHs sorb to the rod from sediment particles, pore
water, or NAPL in sediment pores. The rods are typically deployed for 24 hours (may be longer) to allow
sufficient time for the concentration gradient between PAHs in the sediment matrix and pores and the
SPE to equilibrate. Following equilibration, the rods are removed and shipped for laboratory analysis by

LIF.

4.7.9 Sediment Poling

Poling is used to determine soft sediment thickness. Data collected from poling is used to supplement
and field verify hydrographic surveys results, and to collect additional data for specific sampling
locations. The pole is a 2-inch diameter, aluminum pole and consists of several six-foot long aluminum
sections that can be placed together to the appropriate length, and is marked in one-foot increments which
in turn are subdivided into one-inch increments. The pole is deployed by hand from the sampling vessel
manned by two crewmembers; one field personnel handles the deployment and retrieval of the pole, while

the other field personnel operates the vessel and records the sampling information.

' USEPA, November 22, 2006, Technology Innovation Program Website, Laser-Induced Fluorescence Web Page,
http://www.clu-in.org/char/technologies/lif.cfm.

? Dakota Technologies, February 2007, http://www.dakotatechnologies.com/?content=templates/news_detail.tpl&id=97.
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Essentially, the pole is slowly lowered into the water column until there is slight resistance, at which point
the pole is read to the nearest inch mark and the result recorded in accordance with the SSWP and Field
SOP(s). This is the depth to sediment from the water surface. The pole is the pushed until refusal occurs,
at which point the pole is read again to the nearest inch mark and the reading recorded in the field
logbook and/or on the appropriate field form. That is the depth to refusal measurement. The pole is then
slowly retrieved from the sediment. All observations (potential sediment type encountered, olfactory
evidence of contamination) will be recorded. Horizontal control will utilize GPS and the boat will be
properly anchored to maintain position. Sediment poling will follow the procedures outlined in the

SSWP and SOP SAS-07-01.

4.8 Soil Vapor Assessment

481 Overview

This section describes the soil vapor sampling collection method. Soil vapor sampling may be completed
to support risk evaluations (consistent with the CSM and RAF or SSWP). Soil vapor sampling locations
may be selected based both existing and planned building locations, if necessary, to evaluate possible
vapor migration pathways. Applicable DQOs from the QAPP will be identified and considered when soil
vapor sampling is required, so that the resulting data will satisfy the DQOs. SSWPs will be developed
with inclusions of emerging regulatory and industry accepted procedures, including USEPA (draft vapor
intrusion guidance (USEPA 2002)), Interstate Technology & Regulatory Council (ITRC) guidance on
assessment of the vapor intrusion pathway (ITRC 2007), and pending ASTM guidance on vapor intrusion
assessment. If necessary, sites will be screened for potential vapor assessment requirements utilizing

groundwater and soil concentration data in accordance with USEPA and ITRC guidelines.

4.8.2 Data Uses

Soil vapor samples may be collected to evaluate vapor migration pathways and entry routes in the vicinity
of the former MGP facilities, if applicable to assess Human Health Risk. Air sample collection will
include the installation of small-diameter vapor monitoring wells and subsequent soil vapor air sample

collection. Soil vapor investigations will be conducted in accordance with the SSWP, SOPs SAS-11-01
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and SAS-11-02 and the OSWER 2002 Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air

Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance).

4.8.3 Soil Vapor Methodology and Analysis

Soil vapor samples will be collected from small-diameter soil vapor wells installed in the upper 10-feet of
subsurface material, or shallower. Site-specific DQOs will be considered when evaluating the appropriate
sample depth, as presented in SSWPs. These samples will provide data used to evaluate potential vapor
migration. Vapor monitoring wells will be installed with DPT. Soil vapor monitoring wells will be
constructed in the same manner as small-diameter groundwater monitoring wells described in Section

4.4.5.4.

Soil vapor samples will be analyzed for VOCs by USEPA Method TO15A. Samples will be collected in
evacuated summa canisters provided by the laboratory, and shipped via overnight courier to the
laboratory. Grab samples will be collected from the vapor wells, the canisters will be filled in less than
one minute. Air samples will be collected in accordance with SOPs included in SSWPs. A minimum of
two rounds of soil vapor samples will be collected prior to analysis of the soil vapor analytical results, so

that the presence or absence of vapors can be confirmed.

Additional procedures related soil vapor sampling and measurement procedures will be addressed in the
SSWP, if relevant and are presented in SOPs SAS-11-03, SAS-11-04, SAS-11-05, and SAS-11-06, which
all pertain to monitoring and measuring soil vapor extraction (SVE) system effectiveness and field

screening for fixed gases and soil vapor concentrations.

49 Field Documentation

49.1.1 Field Data Recording

Field activities will be documented in accordance with the SSWP, QAPP Section 1.7, and SOP SAS-01-
01. Data generated in the field will be reduced and validated in the field, as appropriate, and before
reporting as described in QAPP Section 4. SSWPs will provide data flow charts detailing Site-specific

document review, document control, data visualization, data flow management charts and communication
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lines and time frames to implement the dynamic work plan. A Generic Sample Data Management Flow

Diagram is presented as Figure 4.

4.9.1.2 Data Tracking, Storage, and Retrieval

Field data forms and sheets will be tracked and stored electronically in the project file and retrieved as

described in the SSWP and SOP SAS-01-02.

49.1.3 Final Evidence Files

All final data, field notes, and other pertinent documents produced or delivered will be tracked and stored

as required by the SOP SAS-01-02.
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5 SAMPLE HANDLING

Sampling handling and chain of custody requirements are described the SSWP and SOPs SAS-03-01 and
SAS-03-02. Laboratory custody, handling, and tracking procedures are discussed in the QAPP Section 2.

51.1 Sample Identification

Laboratory and field analytical samples will be assigned a unique sample number in accordance with the

SSWP, SOP SAS-03-01, and as described in the QAPP Section 2.3.

5.1.2 Sample Container, Volume, Preservation and Holding Times

Sampled media (soil, water, sediment, air, and waste) will be containerized, preserved, and stored in
accordance with the SSWP and SOP SAS-03-01. An example of general sample containers, volumes,
preservatives, and holding times for soil, water, and sediment samples are summarized on Table 1. Prior
to initiating Study activities, the analytical laboratories will verify sample container, volume,

preservation, and holding times.

5.1.3 Field Sampling Quality Control

Field quality control samples will be collected as described in QAPP Section 2.5, the SSWPs, and SOP
SAS-04-03.

514 Sample Custody

Chain of custody procedures will be conducted in accordance with the SSWP and SOP SAS-03-02 and as
described in QAPP Section 2.3.2.

5.1.5 Sample Shipping

Transportation and shipping requirements are detailed in the SSWP, SOP SAS-03-01, and QAPP
Section 2.3.
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6 SAMPLE ANALYSIS

6.1.1 Previous Sampling and Analysis

The COPCs presented in the Generalized CSM are based on the results of previous sampling and analysis
activities at the Sites. A summary of previous analytical methods utilized for soil, sediment, water, and

air is provided as Table 7.

In general, soil and groundwater samples were collected from several former MGP properties between the
late 1980s and the present. Soil samples were previously collected as discrete samples from test pits,
remedial excavations, soil borings, and surface soil grabs. On occasion, soil samples were composited for
physical and/or chemical tests needed for remedial option analysis. Groundwater samples were
previously collected with standard dedicated bailers for each well. Bailers have been removed from
monitoring wells that are currently sampled utilizing low-flow sampling techniques. A few
HydroPunch® and borehole grab samples were collected and analyzed for benzene, toluene,

ethylbenzene, and total xylenes (BTEX), PAH, and occasionally cyanide.

As summarized on Table 7, initial soil and groundwater samples were typically analyzed for
VOCs/PVOCs, base/neutrals or PAHs, metals, cyanide, and various inorganics parameters (e.g.,
ammonia, nitrogen, and sulfate). Constituents that were not detected after repeated sampling rounds were
not carried forward in subsequent sampling events. The need to analyze for additional constituents,
beyond the COPCs provided in the Generalized CSM, will be evaluated on a site-by-site basis as part of
developing the SSWPs.

6.1.2 Chemical Analysis

COPC:s are discussed in the Generalized CSM Section 4.1 and include:

m PVOCs;
m (parent and alkylated) PAHs;
m Select phenols;

m Cyanide compounds; and
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m  Metals.
Additional COPCs may be evaluated on a site-by-site basis. Geochemical analysis may be performed to

assess the remedial alternative and trend analysis. These parameters may include:
m  Alkalinity;
m  Chloride;
m Total Dissolved Solids;
m  Total Organic Carbon;
m Nitrate; and
m Sulfate.

Analytical parameters and Project Quantitation Limits (PQLs) for media of concern are summarized on
Tables 8 and 9. SSWPs will present site-specific PQLs, as appropriate. Analytical methods will be
selected based on data needs, quality objectives, regulatory requirements and acceptance, cost,
optimization of real-time decision-making and Site-specific conditions. A site-specific Sampling and

Analysis Plan Summary will be provided within the SSWP. An example is provided in Table 1.

6.1.3 Field Based Analytical Method Selection Criteria

FAMs will be initially screened for evaluation in accordance with the QAPP and Laboratory Quality
Assurance Manuals (QAM). FAMs will be identified with field sampling techniques to ensure
representative samples of known quality are collected to achieve project goals. A Generic Method
Selection Process is presented as Figure 3. Utilizing project goals and field conditions, and how the
technology or strategy performs, field analytical methods will be evaluated for selection based on the

following:

m  Sensitivity (detection and quantitation limits);
m  Selectivity (detection or quantification of single or class analytes);

m  Dynamic Range (detection range without dilution);
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Analytical Turn Around Time;

Precision and Accuracy (method bias may be manageable within project goals);
Indirect Measurement;

Field Condition Constraints (accessibility, size, utility requirements), and

Analysis Derived Waste (safety, cost, and disposal issues).

These selection criteria will be used to determine if the selected method(s) are capable of quantifying

analytes in a timely and cost-efficient manner. SSWP will detail the sensitivity, selectivity, dynamic

range, and how well the technology or strategy performs for selected field methods to support project

decisions. SSWP will also detail QA/QC procedures, samples, and schedule, in accordance with the

QAPP and QAM, which will be utilized to ensure the quality of fiecld generated data. FAMs that may be

used, but are not limited to the options listed below.

LIF;

MIP;

Ion-Specific Electrode (conventional and In-Situ; SW-846 9200);
X-ray Fluorescence (SW-846 6200);

Immunoassay (SW-846 4000);

Colorimetric (SW-846 8500 and 9000);

Gas Chromatograph (SW-846 8000);

Mass Spectrometer (SW-846 8265); and

Electrochemical Methods (SW-846 7472 and 9078).

Indirect FAMs that may be used, but are not limited to, the options listed below.

CPT;
GeoVIS®; and

Fiber-Optic Sensors.
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SOPs for these field analytical methods will be developed as they may be incorporated into sampling and

analysis strategies on a Site-specific basis.

6.1.4 Geotechnical Testing

Samples will be collected in accordance with SSWP requirements and may be tested for grain size
distribution, moisture content, specific capacity, strength, hydraulic conductivity testing, aquifer pump
test, etc. General precision and field units are presented on Tables 8 and 9. Site-specific tests and

associated precision and measurement requirements will be presented in SSWPs.
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/7 FIELD SURVEYING

7.11 Overview

Base maps exist or shall be prepared for each of the former MGP properties covered by this FSP. In
general, features included on the survey include property boundaries and topographic survey, staff gauge
locations, soil sampling locations, sediment-sampling locations, and existing and abandoned groundwater
monitoring well locations. If appropriate, field surveying will be performed as necessary to update the
project mapping. Field surveying will be used to locate sampling locations, assess the lateral and vertical

extent of affected areas, and evaluate the interaction of surface water and groundwater.

7.1.2 Horizontal and Vertical Control

The location of sample points will be determined with horizontal control as described in the SSWP and
SOP SAS-03-03. Elevation measurements will be based on the system specified in the SSWP and SOP
SAS-02-02. This coordinate system will be used for establishing horizontal and vertical control to
sampling data. On a site-specific basis, additional survey control may be utilized and SOPs will be

provided in SSWPs.

7.1.3 Data Acquisition

A minimum of two control points will be established at the Site upon which the SSWP-specific
coordinates and elevation are set. These points will be established in a permanent location where they

will not be disturbed.

Measured elevations will be tied to existing site control points, which will be referenced to elevations and
horizontal locations using the vertical and horizontal controls specified in the SSWP. Horizontal
orientation locations will be accurate to =0.1 feet and vertical orientation elevations accurate to +0.01

feet.
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7.1.4 Previously Obtained Survey Data

A number of the MGP Sites have previously obtained sample locations that were surveyed based on an

arbitrary coordinate system. The coordinate data associated with these previously obtained samples will

be converted to agree with the coordinate system established for each individual Site in the SSWP.
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8 DECONTAMINATION

8.1 Overview

Decontamination procedures will be performed to remove chemical constituents from sampling
equipment used during Study activities. Proper decontamination procedures prevent chemical
constituents from being transferred between sampling location and being transported out of controlled

arcas.

Decontamination procedures for Field Team Members are addressed in Section 9 of the HASP. Field
Team Members will follow applicable safety procedures while performing equipment decontamination

including, wearing safety glass and boots, and refraining from eating, smoking, or chewing gum.

8.2 Decontamination of Personnel

A decontamination area for sample preparation equipment will be established within or near the boundary
of the Exclusion Zone (EZ). The EZ is defined as the area where contamination is either known or likely
to be present, or because of activity, will potentially harm personnel. Entry into the EZ requires the use of

personal protective equipment.

A personnel decontamination station will be established outside and adjacent to the EZ. All personnel
will remove excess dirt from boots and clothing prior to leaving the decontamination area. If necessary,
boots will be decontaminated similarly to sampling tools (Alconox and rinse water). All personnel will
wash their hands prior to leaving the decontamination stations. Personal protective equipment will be left

in the field activity area(s) during breaks after performing decontamination procedures.

Certain parts of respirators, such as the harness assembly and cloth components are difficult to
decontaminate. If grossly contaminated, they will be discarded. Rubber components can be soaked in
soap and water and scrubbed with a brush. Individual owners of respirators are responsible for

decontaminating and maintaining their own respirators.
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8.3 Decontamination of Equipment

Cleaning and decontamination of all equipment shall occur at a designated field activity area,
downgradient, and downwind from the clean equipment drying and storage areas. The cleaning and
decontamination area will consist of a decontamination pad constructed out of wood and lined with
plastic to contain the waste/rinse water until it is containerized and handled as investigative waste.
Decontamination procedures will be performed and documented in accordance with the SSWP and SOP

SAS-04-04.

8.3.1 Sampling Equipment

Sampling equipment requires special cleaning. Decontamination of all sampling equipment will be

performed in accordance with the following procedure:

m  Wash the equipment with a solution of Alconox and potable water. Additionally, circulate the
solution through non-dedicated equipment, such as submersible pumps; and

m  Triple rinse the equipment with distilled water, allow to air dry.
8.3.2 Tools

Tools used during sample preparation (e.g., mixing bowls, hand augers, split spoons, and spatulas) will be

decontaminated in accordance with the following procedure:

m  Remove all soil by scrubbing with a mixture of Alconox and potable water;
m Rinse with potable water; and

m  Triple rinse with distilled water.
8.3.3 Heavy Equipment and Vehicles

Drill rigs and other heavy equipment are difficult to decontaminate. Generally, they are steam cleaned
with water under high pressure and/or accessible parts are scrubbed with detergent/water solution under

pressure, if possible. Particular care must be given to those components in direct contact with
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contaminants, such as tires, augers, or buckets. Before leaving field activity areas, all heavy equipment

and vehicles will be inspected by the Field Leader to confirm the decontamination effort.

8.34 Cleaning and Decontamination of Equipment/Sample Containers

8.3.4.1 Equipment Decontamination

As described in the QAPP Section 2.2.2, equipment decontamination procedures will be kept to a
minimum through the use of either dedicated or disposable sampling equipment. However, some
sampling equipment will require decontamination, and these include equipment made of glass, metals,
Teflon™, and other plastic materials. Equipment decontamination procedures are described in the SSWP

and SOP SAS-04-04.

8.3.4.2 Sample Container Decontamination

Sample container decontamination is not anticipated to be required, as the analytical laboratory will
provide all containers for samples to be submitted for laboratory analysis. As described in the
QAPP Section 2.2.2, sample containers will not be used if the container integrity is compromised in any

manner.
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9 MANAGEMENT OF INVESTIGATIVE DERIVED
WASTES

IDW will be generated during the Study sampling activities. The methodology for the management,
storage, and disposal of the wastes is described below. Each investigative waste stream will require
specific handling, storage, and disposal procedures to ensure that potential adverse environmental impacts
associated with the waste do not occur, and that all wastes are characterized ,transported, and disposed in
accordance with the provisions set forth in the Off-Site Rule, Code of Federal of Regulations (40 CFR
300.400).

9.1 Investigative Waste Sources
Sources of investigative derived waste likely to be generated at the Sites include the following:

m  Soil and/or sediment generated during the sampling and installation of test pits, soil borings, and
monitoring wells;

m  Groundwater IDW generated during monitoring well development, purging, and sampling
activities;

m  Decontamination wastes generated during decontamination of field equipment, sampling
equipment, and personal protective equipment; and

m  Personal protective equipment associated with worker health and safety.

9.2 Soil and/or Sediment

Soil and/or sediment generated during the advancement of drilling and similar activities (augers,
hydraulic push, sonic) will be handled as a waste product. Drill cuttings will be accumulated at the
drilling location in a manner that prevents erosion or direct contact exposure (e.g., 55-gallon drums,
landfill roll-off boxes, tarped and bermed stockpiles, etc.). Drilling mud, if generated, will be solidified

and classified as drill cuttings. Waste soil is occasional generated during test pit sampling that cannot be
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replaced in the test pit. This soil and/or sediment will be disposed off-Site on a Site-specific basis based

on field use and activity phase and in accordance with USEPA’s Off-Site Rule (40 CFR 300.440).

Each container or stockpile will be labeled with the information necessary to identify source area(s) and
dates of accumulation. Soil and/or sediment will be temporarily stored while waste characterization
analysis is completed. Waste characterization will be performed and a waste profile will be established
for these materials unless the waste is covered under an existing profile. Soils and/or sediment will be
disposed of as a special solid waste at facilities previously used and/or approved by the Company and
USEPA. In these cases, off-site disposal will be coordinated prior to or as soon as practical following the

completion of field activities.

Soils and/or sediment generated that are different (either physically or contaminant source area) from
historic drilling wastes may need to be profiled separately. A composite sample will be collected from
the drums of drilling spoil and submitted for laboratory analysis. The permitted disposal facility will
determine what analyses are required to complete the waste profile. Following waste characterization
profile acceptance by a disposal facility, the soil and/or sediment will be transported by a certified waste

hauler for off-site disposal.

9.3 Well Development and Purge Water

Purge water generated from well development and groundwater sample collection activities will be
managed as a waste. The procedures for handling development/purge water will require the collection of
this water at the monitoring well location in a bulk storage container. The bulk storage container should

be inspected prior to use to assure it will not leak.

Development/purge water will then be treated in field activity area(s) through a portable granular
activated carbon canister prior to discharge to a publicly owned treatment works (POTW) sanitary sewer
system, or disposed of off-site in accordance with federal, state, and local regulations and the SSWP.
Development/purge water containing NAPL will be filtered through a strainer and PIG® Oil-Only Pad.
The strainer and pad will be placed in a sealed 55-gallon drum and co-disposed with soil in bulk

containers as solid waste.
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9.4 Decontamination Wastes

Wastes associated with the decontamination of field equipment will consist primarily of liquids, with
minor amounts of solids. The wastes will be generated by the cleaning of:

m  Soil boring and sampling equipment (e.g., drill rig/backhoe);

m  Monitoring well development equipment; and

m Personnel exiting the exclusion zone around each sampling location.

Following generation, decontamination water will be placed in a bulk storage container. The
decontamination water should be decanted during transfer to the bulk storage container as to minimize the
amount of solids transferred. Solids present after decanting will be placed in drums and treated as soil
investigative waste. Disposal of decanted decontamination water will be the same as for the disposal of

development/purge water.

9.5 Personal Protective Equipment

Waste personal PPE generated during the field activities will be placed in a sealed 55-gallon drum and co-
disposed with soil in bulk containers. Waste PPE that is free of NAPL will be stored in plastic garbage

bags and disposed of in a dumpster with general refuse, unless otherwise specified in the SSWP.
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FIGURE 1 GENERIC REMEDIAL INVESTIGATION / ENGINEERING EVALUATION
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FIGURE 2 GENERIC TECHNICAL TEAM STRATEGY
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FIGURE 3 GENERIC METHOD SELECTION PROCESS OVERVIEW
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FIGURE 4 GENERIC SAMPLING DATA MANAGEMENT FLOW DIAGRAM
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Table 1. Multi-Site Field Sampling Plan Summary

Integrys Business Support, LLC

Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample . 2 Sample Field Equipment 5 Container Minimum . Holding Time
Type/Location’ Matrix Parameter Method Quantity 3 | Duplicates * Blanks s | MS/MSD” | TOTAL Type Volume Preservation from Sample Date
Surface Soil methanol,
for human health PVOCs SW846 8260B glass 2 oz. Cool to 4° > 2°C 7/28 days
and terrestrial SW846 8270C . oo
ecological risk | PAHs GC/MS SIM amber glass 2 liters Cool to 4° 2 2°C 14 days
assessments sol Phenols SW846 9066 amber glass | 250 ml Cool to 4° 2 2°C 28 days
(0 to 2 feet bgs) Cyanide SW846 9012A plastic 125 ml Cool to 4° 2 2°C 14 days
SW846 6020A ) HNO; to pH<2
7 3
MGP Metals SW846 7470A plastic 600 ml Cool to 4° 2 2°C 6 months
Sub-surface Soil methanol,
for human health PVOCs SW846 8260B glass 2 oz. Cool to 4° > 2°C 7/28 days
risk assessments SW846 8270C . o o
2>
(2 feet bgs o | PAHs GC/MS SIM amber glass 2 liters Cool to 4° 2 2°C 14 days
water table) sol Phenols SW846 9066 amber glass | 250 ml Cool to 4° 2 2°C 28 days
Cyanide SW846 9012A plastic 125 ml Coolto 4° 22°C 14 days
HNO; to pH<2
7 : 3
MGP Metals SW846 6020A, 7470A plastic 600 ml Cool to 4° 2 2°C 6 months
Groundwater HCI to pH<2,
for human PVOCs SW846 8260B glass vial 2-40 ml Zero Headspace, 14 days
health risk Cool to 4° 22°C
assessments SW846 8270C . o o
PAHs GC/MS SIM amber glass 2 liters Cool to 4° 22°C 14 days
. H,SO, to pH<2
Phenols SW846 9066 amber glass 1 liters Cool to 4° > 2°C 28 days
. ’ NaOH = 12
Cyanide, total SW846 9012A plastic 500 ml Cool to 4° = 2°C 14 days
NaOH 2> 12
Cool to 4° 2 2°C
Cyanide, available USEPA OIA 1677 amber glass | 250 ml PbCO; & filter if S? present 14 days
C¢HgOs if CI, OCIT, SO, present
water C,HgN, if soluble O=CH" present
HNO; to pH<2
7 : 3
MGP Metals SW846 6020A, 7470A plastic 600 ml Cool to 4° 2 2°C 6 months
Temperature field instruments field n/a n/a immediate field
measured measurement
pH field instruments field n/a n/a immediate field
measured measurement
Specific Conductivity field instruments field n/a n/a immediate field
measured measurement
Oxidation-Reduction - field immediate field
; field instruments n/a n/a
Potential measured measurement
DO field instruments field n/a n/a immediate field
measured measurement
Turbidity field instruments field n/a n/a immediate field
measured measurement
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Table 1. Multi-Site Field Sampling Plan Summary

Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample . 2 Sample Field Equipment 5 Container Minimum . Holding Time
Type/Location’ Matrix Parameter Method Qua_ntity 3 Duplicates N Blanks s | MS/MSD” | TOTAL Type Volume Preservation from Sample Date
Groundwater HCI to pH<2,

for trend analysis PVOCs SW846 8260B glass vial 2-40 ml Zero Headspace, 14 days
Cool to 4° 2 2°C
SW846 8270C . oo no
PAHs GC/MS SIM amber glass 2 liters Cool to 4° 2 2°C 14 days
. H,SO, to pH<2
Phenols SW846 9066 amber glass 1 liters Cool to 4° = 2°C 28 days
. . NaOH = 12
Cyanide, total SW846 9012A plastic 500 ml Cool to 4° = 2°C 14 days
NaOH = 12
Cool to 4° 2 2°C
Cyanide, available USEPA OIA 1677 amber glass | 250 ml PbCO; & filter if S? present 14 days
CgHgOg if CI, OCT, SO572 present
C,HgN, if soluble O=CH" present
SW846 6020A ) HNO; to pH<2
7
MGP Metals SW846 7470A plastic 600 ml Cool to 4° > 2°C 6 months
AlK (bi-carb) USEPA 310.2 plastic 100 ml Coolto 4° 22°C 14 days
Alk (carb) USEPA 310.2 plastic 100 ml Cool to 4° 2 2°C 14 days
f . H,SO, to pH<2
Ammonia USEPA 350.1 plastic 500 ml Cool to 4° = 2°C 28 days
Chloride USEPA 300.0, 325.1 plastic 50 ml Cool to 4° 2 2°C 28 days
. H,SO, to pH<2
Total Hardness SW846 6010 plastic 100 ml Cool to 4° > 2°C 6 months
water . USEPA 353.2, 300.0, ) H,SO, to pH<2
Nitrate 2056 plastic 100 ml Cool to 4° > 2°C 48 hours
Sulfate USEPA 300.0, 9056 plastic 50 mi Cool to 4° 2 2°C 28 days
NaOH, 20 drops zinc
Sulfide USEPA 9030 plastic 500 ml acetate to pH>9, 7 days
Cool to 4° 22°C
Ferrous Iron SW846 6020A plastic 8 oz. Coolto 4° 22°C upon receipt
TDS USEPA 160.1 plastic 100 ml Cool to 4° 2 2°C 7 days
. H,SO, to pH<2
TKN USEPA 351.1 plastic 500 ml Cool 1o 4° = 2°C 28 days
TSS USEPA 160.2 plastic 100 ml Cool to 4° 2 2°C 7 days
. H,SO, to pH<2
TOC USEPA 415.1, 9060 plastic (3)40 ml Cool t0 4° 2 2°C 28 days
Temperature field instruments field n/a n/a immediate field
measured measurement
pH field instruments field n/a n/a immediate field
measured measurement
Specific Conductivity field instruments field n/a n/a immediate field
measured measurement
Oxidation-Reduction - field immediate field
; field instruments n/a n/a
Potential measured measurement
DO field instruments field n/a n/a immediate field
measured measurement
Turbidity field instruments field n/a n/a immediate field
measured measurement
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Table 1. Multi-Site Field Sampling Plan Summary

Integrys Business Support, LLC

Former MGP Sites

USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample . 2 Sample Field Equipment 5 Container Minimum . Holding Time
Type/Location’ Matrix Parameter Method Quantity 3 Duplicates N Blanks s | MS/MSD” | TOTAL Type Volume Preservation from Sample Date
Surface water HCI to pH<2,

for human health PVOCs SW846 8260B glass vial 2-40 mi Zero Headspace, 14 days
and ecological risk Cool to 4° 2 2°C
assessments SW846 8270C . oo
PAHs GC/MS SIM amber glass 2 liters Cool to 4° 2 2°C 14 days
. H,SO, to pH<2
Phenols SW846 9066 amber glass 1 liters Cool to 4° = 2°C 28 days
. ) NaOH = 12
Cyanide, total SW846 9012A plastic 500 ml Cool to 4° = 2°C 14 days
NaOH = 12
Cool to 4° 2 2°C
Cyanide, available USEPA OIA 1677 amber glass | 250 ml PbCO; & filter if S? present 14 days
CgHgOg if CI, OCT, SO572 present
C,HgN, if soluble O=CH" present
SW846 6020A ) HNOj; to pH<2
7
water MGP Metals SW846 7470A plastic 600 mi Cool to 4° = 2°C 6 months
Percent Solids 160 glass 40z Cool t(:j:rkz zC, 28 days
TOC USEPA 415.1, 415.2 plastic 100 g Cool tz:,kz zC, 28 days
Temperature field instruments field n/a n/a immediate field
measured measurement
pH field instruments field n/a n/a immediate field
measured measurement
Specific Conductivity field instruments field n/a n/a immediate field
measured measurement
Oxidation-Reduction . field immediate field
, field instruments n/a n/a
Potential measured measurement
DO field instruments field n/a n/a immediate field
measured measurement
Turbidity field instruments field n/a n/a immediate field
measured measurement
Groundwater HCI to pH<2,
and Surface PVOCs SW846 8260B glass vial 2-40 ml Zero Headspace, 14 days
Water Waste Cool to 4° 2 2°C
Characterization SWa46 8270C : o5 5o
PAHs GC/MS SIM amber glass 2 liters Cool to 4° 2 2°C 14 days
Parameters vary Cyanide, total SW846 9012A lastic 500 m NaOH = 12 14 days
on a site-specific Water 4 ' P Cool to 4° 2 2°C Y
basis 7 ) HNO; to pH<2
MGP Metals SW846 6020A, 7470A plastic 600 ml Cool to 4° 2 2°C 6 months
o> oo
Percent Solids 160 glass 40z Cool tcc;:rk_ 2C, 28 days
TSS USEPA 160.2 plastic 100 ml Cool to 4° 22°C 7 days
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Table 1. Multi-Site Field Sampling Plan Summary

Integrys Business Support, LLC

Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample . 2 Sample Field Equipment 5 Container Minimum . Holding Time
Type/Location’ Matrix Parameter Method Quantity 3 | Duplicates * Blanks s | MS/MSD” | TOTAL Type Volume Preservation from Sample Date
Groundwater . H,SO, to pH<2
and Surface TOC USEPA 415.1, 9060 plastic (3)40 ml Cool 10 4° = 2°C 28 days
Water Waste Temperature field instruments field n/a n/a immediate field
Characterization P measured measurement
continued... L field immediate field
pH field instruments n/a n/a
measured measurement
Water Specific Conductivity field instruments field nla nla immediate field
measured measurement
Oxidation-Reduction . field immediate field
, field instruments n/a n/a
Potential measured measurement
DO field instruments field n/a n/a immediate field
measured measurement
Turbidity field instruments field n/a n/a immediate field
measured measurement
Sediment methanol,
for ecological risk PVOCs SW846 8260B glass 2o0z. Cool to 4° = 2°C 7/28 days
assessments 8 SW846 8270C o o
(typically 0 to 6 34 PAHs GC/MS SIM amber glass 4 0z. Cool to 4° 22°C 14/40 days
inCheZI_be'?W Cyanide SW846 9012A plastic 125 ml Cool to 4° = 2°C 14 days
mudline
MGP Metals’ SW846 6020A glass 16 oz Cool to 4° 2 2°C 6 months
sediment SW846 7470A
Phenols SW846 9066 amber glass 250 ml Cool to 4° 2 2°C 28 days
"Soot" Carbon® Gusstaffson et al. Plastic 500 g Cool to 4° 2 2°C, dark 28 days
Percent Solids 160 glass 4 0z Cool to 4° 2 2°C, dark 28 days
TOC USEPA 415.1 plastic 100 g Cool to 4° 2 2°C, dark 28 days
Description ASTM D 2488 field nla nla immediate field
measured measurement
Biological Testing'® Method 100.4 Plastic 2L Cool to 4° = 2°C, dark
Sediment methanol,
for Human Health PVOCs SW846 8260B glass 2 oz. Cool to 4° > 2°C 7/28 days
Risk Assessment SW846 8270C o o
>
(typically 0 to 2 PAHs GC/MS SIM amber glass 4 0z. Cool to 4° 2 2°C 14/40 days
feet:I?'O‘)N Cyanide SW846 9012A plastic 125 ml Cool to 4° 2 2°C 14 days
mudline
sediment 7 SW846 6020A .
MGP Metals SW846 7470A glass 16 oz Cool to 4° 22°C 6 months
Phenols SW846 9066 amber glass 250 ml Cool to 4° 22°C 28 days
Percent Solids 160 glass 4 0z Cool to 4° 2 2°C, dark 28 days
TOC USEPA 415.1 plastic 100 g Cool to 4° 2 2°C, dark 28 days
Description ASTM D 2488 field nla nla immediate field
measured measurement
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Table 1. Multi-Site Field Sampling Plan Summary

Integrys Business Support, LLC

Former MGP Sites

USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample . 2 Sample Field Equipment 5 Container Minimum . Holding Time
Type/Location’ Matrix Parameter Method Quantity 3 | Duplicates * Blanks s | MS/MSD” | TOTAL Type Volume Preservation from Sample Date
Soil and coprc™ various plastic 5 gal. various various
Sediment VOCs, methanol, cool to 4°C, dark;
Remedial Protocol B various glass 26 oz. Others cool to 4°C, dark varies
Alternatives and Specific Gravity ASTM D 854 glass 8 oz. n/a 6 months
Waste Grain Size Distribution ASTM D 421, D 422 plastic 5 gal. n/a 6 months
Characterization glass or
(depth varies) soil Atterberg Limits ASTM D 4318 plastic 8 oz. n/a 6 months
TOC USEPA 415.1 glass 125 ml Cool to 4° 2 2°C, dark 28 days
glass or
Modified Proctor ASTM D 1557 plastic 8 oz. n/a 6 months
Pocket Penetrometer or field immediate field
Shear Strength Torvane measured na n'a measurement
Moisture Content ASTM D 2216 plastic 8 oz. Cool to 4° 2 2°C, dark 7 days
References:

(1) Test Methods for Evaluating Solid Wastes, USEPA SW-846, revised 1991.
(2) Code of Federal Regulations Chapter 40 Part 136.

Notes:

1

. Sample locations will be provided in Site-Specific Work Plans.

2. Parameter list includes anticipated constituents of concern as identified in the Generalized Conceptual Site Model and Multi-Site Risk Assessment Framework. Constituents to be analyzed will be identified in Site-Specific Work Plans.
The table provided herein is provided as an example parameter list.

PNO O AW

EPA-approved methods published in References 1 and 2 above may be used. The list of analytes, laboratory method and the method detection limit for each parameter
are included in Tables 2 through 5 of the QAPP for each matrix.

Sample media and quantities to be determined in Site-Specific Work Plans.

Field duplicates collection frequency - one per group of ten or fewer investigative water samples and one per group of twenty or fewer investigative soil samples.
Equipment blanks will be collected at a frequency of one per sampling day with non-dedicated sampling equipment.

. Matrix Spike/Matrix Spike Duplicate (MS/MSD) sample frequency - one per group of 20 or fewer investigative water samples. Laboratory requirements will determined additional volume.
. MGP Metals as determined in the Generalized Conceptual Site Model and Multi-Site Risk Assessment Framework.
. May include a list of 34 PAHs, including parent and alkylated parameters as provided in USEPA Guidance Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs)

for the Protection of Benthic Organisms: PAH Mixtures, 2002 by SW-846 Method 8270C with gas chromatograph/mass spectrometry in selected ion mode of operation.

. "Soot" Carbon is the remaining carbon after muffle furnace drying and acid treatment of sediments to remove other forms of carbon.

Used to estimate the bioavailable concentration of PAHs in sediment from the "freely-dissolved" chemical in the interstitial water based on
USEPA Bioavailability Procedure, 2000, Gustafsson, et al. 1997, and Accardi-Day and Gschwend, 2003.

10. The Hyallella (amphipod) 28-day test may be used to evaluate the toxicity of whole sediments. This test will be performed to a 28-day survival and growth endpoint

modified from USEPA Methods for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates, Second Edition, Method 100.4 (EPA/600/R-99/064).

11. Constituents of Potential Concern vary on a site-by-site basis.

Acronyms: Alk (bi-carb) = Bi-carbonate alkalinity MS/MSD = Matrix Spike/Matrix Spike Duplicate Geotechnical Parameter Methods:
Alk (carb) = Carbonate alkalinity PAHSs = Polynuclear Aromatic Hydrocarbons Atterberg Limit = ASTM D 4318
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes TOC = Total Organic Carbon TOC = Walkey Black Method
DO = Dissolved Oxygen (field measured) TSS = Total Suspended Solids Grain size Distribution = ASTM D 421, D 422
DOC = Dissolved Organic Carbon VOC = Volatile Organic Compounds Shear Strength = ASTM D 3080

Modified Proctor = ASTM D 1557
Recompacted Permeability = ASTM D 5084
Moisture Content = ASTM D 2216
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Table 2. Field Sampling Option Summary
Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

FIELD SAMPLING AND ANALYSIS MATRIX: FIELD SAMPLING AND COLLECTION TECHNIQUES

Surface Derived Relative
Soil GW Water Air Depth Production Waste Technology | Cost Per
Impact | Impact | Impact | Impact (feet) Rate (Time) | Volume Status Sample
ACCESS TOOLS
Non-Lithified Material
Hollow-Stem Auger Min Mod na Max <100 Short Large Routinely used $3
Mud Rotary Mod Max na Max 2100 Short Large Routinely used $$
Directional Drilling Mod Mod na Max <100 Short Large Routinely used $3$
iOIId Flight and Bucket Min Max na Max <100 Short Large Routinely used $$
ugers
Jetting Methods Max Max na Max <100 Quick Large Routinely used $
Sonic Drilling Min | Mod na Max | =100 Quick Small | Moderatefield | goq
experience
Lithified Material
Direct Air Rotary with Rotary . .
Bit / Downhole Hammer Min Mod na Max =100 Short Large Routinely used $3
Cable Tool Min Mod na Max 2100 Extended Medium | Routinely used $$
Rotary Diamond Drilling Min Mod na Max =100 Extended Large Routinely used $3$
Direct Push Technology
Cone Penetrometer Min Min na Min <100 Quick Small Routinely used $$
Direct Push Sampler Min | Mod na Mod | <100 Quick Smal | Moderate field $
experience

Sampling Installations for Portable Samplers

Driven Wells na Min na Mod <100 Quick Small Routinely used $

\?\;Zﬁlse Riser / Limited Interval na Min na Mod <100 Quick Large Routinely used $$

Nested Wells / Singl i

ested Wells /-single na Min na Mod <100 Extended Large Modergte field $$

Borehole experience

Sampling Installations for Portable Samplers - continued

Nested Wells / Multiple <100 Moderate field

Boreholes na Min na Mod - Extended |Large experience $$

Portable In-Situ Ground Water Samplers / Sensors

. . Moderate field

Direct Drive Samplers na Min Min Mod <100 Short Small experience $
. . Moderate field

Passive Multilayer Samplers na Min na Min <100 Short Small experience $

Fixed In-Situ Samplers
. Moderate field

Multilevel Capsule Samplers na Min na Mod <100 Short Medium experience $$
. . Moderate field

Multiple-Port Casings na Min na Mod <100 Short Medium experience $
. . Moderate field

Passive Multilayer Samplers na Min na Min <100 Short Small experience $

Multi-Site FSP Table 2 Field Sampling Option Summary.xls
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Table 2. Field Sampling Option Summary

Integrys Business Support, LLC
Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

FIELD SAMPLING AND ANALYSIS MATRIX: FIELD SAMPLING AND COLLECTION TECHNIQUES

Surface Derived Relative
Soil GW Water Air Depth Production Waste Technology | Cost Per
Impact | Impact | Impact | Impact (feet) Rate (Time) | Volume Status Sample
Destructive Sampling Methods
. . Moderate field
Coring and Extraction na Min na Mod <100 Short Medium experience $
Temporary Installations na Min na Mod <100 Short Medium Routinely used $
COLLECTION TOOLS
Hand-Held Methods
Scoops, Spoons, and <25
Shovels Min na na na B Quick Small Routinely used $
Augers Min Max na Max $25 Quick Small Routinely used $
Tubes Min na na na <25 Quick Small Routinely used $
Power-Driven Soil Samplers
Split and Solid Barrel Min na na na $25 Quick Small Routinely used $
. Moderate field
Rotating Core Min na na na <25 Short Medium experience $$
Thin-Wall Open Tube Min na na na $25 Quick Small Routinely used $$
Thin-Wall Piston / <25
Specialized Thin Wall Min na na na B Quick Small Routinely used $3
Portable Positive Displacement
Bladder Pump na Min Min na 2100 Quick Medium | Routinely used $$
Limited field
Gear Pump na Min Min na <100 Short Medium experience $$
Submersible Helical Rotor <100 Limited field
Pump na Min Min na - Short Medium experience $$$
Gas-Driven Displacement <100
Pumps na Min Min na - Short Medium | Routinely used $
. ’ Moderate field
Gas-Driven Piston Pumps na Min Min na 2100 Short Medium experience $$$
Other Portable Ground Water Sampling Pumps
Suction-Lift Pumps <25
(peristaltic) na Min Min na - Short Medium | Routinely used $
Submersible Centrifugal >100
Pump na Min Min na N Short Medium | Routinely used $$%
Other Portable Ground Water Sampling Pumps - continued
s Moderate field
Inertial-Lift Pumps na Min Min na <100 Short Medium experience $
Portable Grab Samplers
Bailer na Min Min na 2100 Short Large Routinely used $
Pneumatic Depth-Specific > 100 Moderate field
Samplers na Min Min na N Short Small experience $$
Mechanical depth-Specific >100
Samplers na Min Min na - Short Large Routinely used $
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Table 2. Field Sampling Option Summary

Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

FIELD SAMPLING AND ANALYSIS MATRIX: FIELD SAMPLING AND COLLECTION TECHNIQUES

Surface Derived Relative
Soil GW Water Air Depth Production Waste Technology | Cost Per
Impact | Impact | Impact | Impact (feet) Rate (Time) | Volume Status Sample
Extractive Collection Methods
. . Moderate field
Soil Water Extraction Min Max Max na <100 Extended Small experience $$
Sorbent Devices na Min Min Min na Short Small Routinely used $
Biological Indicators Moderate field
9 Min Min Min Min na Extended Medium experience $$
Gas / Air Collection Methods
Soil Gas Sampling (static) na na na Min $25 Short Small Routinely used $
Soil Gas Probes na na na Min <100 Quick Small Routinely used $
Air Sampling Devices na na na Min na Short Small Routinely used na
EXTRACTION METHODS
Solvent Extraction Moderate field
Min Mod Mod na na Short Large experience $$
Thermal Digestion Moderate field
9 Min Min Min na na Quick Medium experience $$
Thermal Extraction / Moderate field
Desorption Min Min Min na na Quick Medium experience $$
Purge and Trap Min Min Min na na Quick Medium | Routinely used $$
Headspace Mod | Mod | Mod Min na Quick Medium | Routinely used $
" . ) Limited field
Supercritical Fluid Extraction Min Mod Mod na na Quick Medium experience $$%
. Limited field
Membrane Extraction na Min Min Min na Quick Small experience $$
Sorb E . Moderate field
orbent Extraction na Min Min Min na Quick Small experience $

Note:

Ratings are based on USEPA screening opinions for dynamic field sampling goals (http://www.frtr.gov/site/).

. Least Expensive

$$:
$$$ :
Min :
Mod :
Max :

na:

Mid-range Expensive
Most Expensive
Minimum

Moderate

Maximum

Not Applicable

Multi-Site FSP Table 2 Field Sampling Option Summary.xls
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Table Source :
Federal Remediation Technologies Roundtable, 2006, Technology Screening Web Site,
http://www.frtr.gov/site/
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Table 3. Field Analysis Option Summary
Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample Media Performance Ratings
Turn Around Quantitative [ Relative
Soil / Susceptibility to | Detection Time Per Screen / | Characterize / Cleanup Long-Term Data Cost per
Sediment Water Air Selectivity Interference Limits Sample Identify Quantify Performance | Monitoring | Capabilities | Analysis
VOCs, SVOCs, and Pesticides
In-Situ Analysis
Solid / Porous Fiber
Optic E B A | Low Midrange Minutes B A B A yes $
Laser Induced
Fluorescence A B na | Medium Midrange Minutes B A B A yes $
Ex-Situ Analysis
Photoionization
Detector E E B | High Midrange Minutes B S B S yes $
Flame-lonization
Detector E E B | High Low Minutes B S B S yes $
Explosimeter E E B P High Midrange Minutes B S B S yes $
Gas chromatography
(GC) plus detector E E B D Low Low Hours B B B B yes $$
Catalytic Surface
Oxidation E E B | Medium Midrange Minutes B A B B yes $
Detector Tubes E E B | Medium Midrange Minutes B S B S yes $
Mass Spectrometry
(MS) E E B D Medium Midrange Hours A B B A yes* $$$
GC/MS E E B D Low Low >1 day B B B A yes $$$
GCllon Trap MS E E B D Low Low Hours A B B A yes* $3$
lon Trap MS E E B D Medium Low Hours B B B B yes $$$
lon Mobility
Spectrometer E E B D Medium Low Minutes B A B A yes $$
Ultraviolet (UV)
Fluorescence A B A P Medium Low Hours B A B B yes $$
Synchronous
Luminescence/Fluore
scence E B A | Medium Low Hours B A B B yes $$
UV-Visible
Spectrophotometry ) .
E B A P High Low Minutes B A B B yes $$
Infrared Spectroscopy| ) ) .
E E B | High Midrange Minutes B A B B yes $$
Fourier Transform
Infrared (FTIR)
Spectroscopy E E B D Medium Low Minutes B A B B yes $$
Scattering /
Absorption LIDAR E E B P High High Minutes B A B B yes $$
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Table 3. Field Analysis Option Summary
Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample Media Performance Ratings
Turn Around Quantitative [ Relative
Soil / Susceptibility to | Detection Time Per Screen / | Characterize / Cleanup Long-Term Data Cost per
Sediment Water Air Selectivity Interference Limits Sample Identify Quantify Performance | Monitoring | Capabilities | Analysis
VOCs, SVOCs, and Pesticides Ex-Situ Analysis - continued
Raman
Spectroscopy/Surface
Enhanced Raman
Scattering (SERS) E B E P High Low Minutes B A B B yes $$
Near IR
Reflectance/Transmitt
ance Spectroscopy B na na P High High Minutes B A B B yes $$
Immunoassay
Colorimetric Kits B B na | Medium Midrange Minutes B A B A yes $
Amperometric and
Galvanic Cell Sensor E na B D Medium Low Minutes B A B B yes $
Semiconductor
Sensors E B B | Medium Low Minutes B A B B yes $
Piezoelectric Sensors ) .
E E B D High Low Minutes B A B B yes $
Field Bioassessment B B B p High na >1 day B B S A yes $$$
Toxicity Tests B B B P High na Hours B B s B yes $
Room-Temperature
Phosphorimetry A B A D High Low Hours B A B B yes $$
Chemical
Colorimetric Kits A B na | Medium Midrange Minutes B A B B yes $
Free Product Sensors na B na P Low High Minutes B B B B yes $
Ground Penetration
Radar A S na P High High >1 day A B A A yes* $$
Thin-Layer
Chromatography E B na | Medium Low Hours B B B B yes $$$
METALS
Ex-Situ Analysis
Atomic Absorption
(AA) Spectroscopy E E B D Low Low >1 day S B S A no $$$
Inductively-Coupled
Plasma-Atomic
Emission
Spectroscopy (ICP-
AES) E E B D Low Low Hours S B S A no $$$
X-Ray Fluorescence B B E D Low Midrange Minutes B A B A yes $
Chemical
Colorimetric Kits A B na D Medium Midrange Hours B A B B yes $
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Table 3. Field Analysis Option Summary
Integrys Business Support, LLC

Former MGP Sites

USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Sample Media Performance Ratings
Turn Around Quantitative [ Relative
Soil / Susceptibility to | Detection Time Per Screen / | Characterize / Cleanup Long-Term Data Cost per
Sediment Water Air Selectivity Interference Limits Sample Identify Quantify Performance | Monitoring | Capabilities | Analysis
Titimetry Kits A B na D Medium Midrange Hours B A B B yes $
Metals Ex-Situ Analysis - continued
Immunoassay
Colorimetric Kits B B na | Medium Low Minutes B A B B yes $
Anodic Stripping
Voltammetry E B na D Medium Low Minutes A B B A yes* $$
Fluorescence
Spectrophotometry E E B D Medium Low Minutes B B B B yes $$
Amperometric and
Galvanic Cell Sensor . ) )
E B na D Medium Midrange Minutes B A B B yes $
Field Bioassessment B B B =] High na >1 day B B S A yes $$$
Toxicity Tests B B B P High na Hours B B s B yes $
lon Chromatography E B na | Medium Low Minutes B B B B ves $$
Note: Ratings are based on USEPA screening opinions for dynamic field sampling goals (http://www.frtr.gov/site/).
B : Better Low : 100-1000 ppb (soil); 1-50 ppb (water)
E : Requires selection of extraction procedure Midrange : 10-100ppm (soil); 0.5-10ppm (water)
A : Adequate High : 500+ ppm (soil); 100+ ppm (water)
S : Serviceable $: Least Expensive
na : Not Applicable $$ : Mid-range Expense
* . with additional effort $$$ : Most Expensive

| : Measures the contaminant indirectly
D : Measures the specific contaminant directly
P : Measures a part of the compound

Multi-Site FSP Table 3 Field Analysis Option Summary.xls
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Table Source : Federal Remediation Technologies Roundtable, 2006, Technology Screening Web Site,

http://www.frtr.gov/site/
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Table 4. Surface Geophysical Methods Summary
Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Applications

Geophysical Options

Assessing Natural Geologic And Hydrogeologic Conditions

Depth and Thickness of Soil and Rock Layers

Radar / Gravity / EM Time / Resistivity / Refraction / Reflection

Mapping Lateral Variations in Soil and Rock

Larger regional structural features (major synclines and faults)

Radar / Gravity / EM Time / Resistivity / Refraction / Reflection
/ Magnetic / Thermal

Smaller local features (permeable zones, joints, faults, karst, cavities and
subsidence, synclines, grabbens, buried channels)

Radar / Gravity / EM Time / VLF / Resistivity / SP / Refraction /
Reflection / Magnetic / Metal Detector / Gravity / Thermal /
Radiation

Depth of Water Table

Radar / Gravity / EM Time / Resistivity / Refraction / Reflection

Locating And Mapping Contaminant Plumes And Spills

Assessing Natural Geologic And Hydrogeologic Conditions Delineate Pathways And Trap

Radar / Gravity / EM Time / VLF / Resistivity / SP / Refraction /
Reflection / Magnetic / Gravity / Thermal / Radiation

Inorganics (electrically conductive, i.e. landfill, leachate, salt water intrusion, acids)
Mapping horizontal extent

Radar / Gravity / Resistivity

Defining vertical extent

Radar / Gravity / EM Time / Resistivity

Organics
Floaters Radar / Gravity / Resistivity
Mixers (do not detect with geophysics) Radar
Sinkers (DNAPLS; limited detection with geophysics) Radar

Locating And Mapping Fill, Buried Wastes, Drums, Or Other Underground Structures And Utilities

Buried Bulk Wastes - without metal

Radar / Gravity / Resistivity / Reflection

Buried Bulk Wastes - with metal

Radar / Gravity / Resistivity / Refraction / Magnetic / Metal
Detector

Depth of Buried Trenches and Landfills

Radar / EM Time / Resistivity / Refraction / Magnetic / Thermal

Detection of 55-gallon Steel Drums

Radar / Gravity / Magnetic / Metal Detector

Buried Pipes and Tanks

Radar / Gravity / Magnetic / Metal Detector

Mapping of Utility Trenches (as potential pathways of contaminant migration)

Radar / Gravity / Magnetic / Metal Detector / Thermal

Location Of Abandoned Wells With Steel Casings

Magnetic / Thermal
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Table 4. Surface Geophysical Methods Summary
Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Applications

Geophysical Options

Evaluation Of Man-Made Soil, Rock Or Concrete Structures

Earthen Dams

Radar / Gravity / EM Time / Resistivity / Refraction / Thermal

Concrete / Rebar

Radar / Thermal

Roads and Runways

Radar / Thermal

Concrete Dams, Tunnels, and Foundations

Radar / Thermal

Seepage

Pipe, Joint Failure (resulting in soil piping and surface subsidence)

Radar / Gravity / Thermal

Mine Induced Subsidence

Radar / Gravity / Resistivity / Thermal

Locating and Mapping of Abandoned Mines, Tunnels, etc.

Radar / Gravity / EM Time / Resistivity / Refraction / Reflection
/ Gravity / Radiation

Radar : Ground Penetrating Radar
EM Freq. : Frequency Domain Electromagnetics (EM)
EM Time : Time Domain Electromagnetics
VLF : Very Low Frequency
SP : Spontaneous Potential
Refraction : Seismic Refraction
Reflection : Seismic Reflection

Note: Source - Technos, Inc., 1992, Technotes Vol. 1 - Surface Geophysics.
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Table 5. Borehole Geophysical Methods Summary

Integrys Business Support, LLC
Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Log

Parameter Measured Or Calculated

Applications

Borehole Nuclear Logs

Gamma

Gamma Spectrometry

Gamma-Gamma (Density)

Neutron (Moisture/Porosity)

Total count rate of natural gamma radiation

Identification and quantitative analysis of the radioisotopes that
contribute to the total count rate

Relative density or true density if calibrated

Moisture/fluid content of soil and rock

Identification of soil and rock lithology, stratigraphic correlation,
and relative porosity of soil and rock based upon clay content.

Identification of soil and rock lithology, characterize mineralogy
based upon radio isotopes, identify natural and artificial radio
isotopes migrating in ground water for tracers.

Bulk density determinations, also used as a cement bond log in
monitoring wells

Provides moisture content above the water table, porosity below
the water table.

Borehole Electrical / Electromagnetic Logs

Induction

Resistivity

Single Point Resistance

Spontaneous Potential (SP)

Dipmeter

Radar
(Min. OD 2-6 in.)

Metal Detector

Bulk electrical conductivity of sail, rock, and pore fluids and
magnetic susceptibility

Electrical resistivity of soil, rock and pore fluids

Electrical resistance of soil, rock and pore fluids

Voltage. Responds to electrochemical effects of differences in
borehole fluids and oxygen reduction of minerals also due to
streaming potential due to movement of pore fluids

Resistivity of formation

Travel time of the electromagnetic wave (Distance is
calculated)

Responds to ferrous or non-ferrous metal

Identification of soil and rock lithology, stratigraphic correlation.
Indicate clay content based upon conductivity. Estimate porosity
based upon fluid content.

Measure of contaminants presence based upon fluid
conductivity.

Measure of contaminants present in a soil and rock (based upon
fluid conductivity Identification of soil and rock lithology,
stratigraphic correlation. Fracture detection in rock.

Identification of soil and rock lithology, stratigraphic correlation.
Flow and fracture detection in rock.

Determine dip of strata.

Identification of anomalous conditions, far a field from the
borehole, such as fractures, cavities, tunnels and mines. Flow
path analysis. using the saline trace method. Can also be used
hole to hole.

Location of drilling hazards, rebar in concrete or other well
problems.
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Table 5. Borehole Geophysical Methods Summary
Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Log Parameter Measured Or Calculated

Applications

Borehole Fluid Logs

Conductivity Electrical conductivity of borehole fluids
Flow Meter (Movement) Movement of fluid within the borehole

Flow (Tracers) Detection of tracers within the borehole fluid
Temperature Temperature of borehole fluid

In-Situ Chemical Sensors

(Min. OD 2-6 in.) Selected chemical parameters of the borehole fluid

Provides a measure of borehole fluid, specific conductance (or
total dissolved solids). Assess movement of water into or out of
borehole locating permeable or fracture zones. Determine salt
water interface.

Locating permeable or fracture zones by movement of water into
or out of borehole. Provides a means to estimate or calculate
hydraulic conductivity.

Measures flow into and out of borehole. Used with pump tests
locating permeable or fracture zones. Provides means to
estimate or calculate hydraulic conductivity. Can be used to
assess leaks in casing.

Locating permeable or fracture zones by movement of water into
or out of borehole. Also used for temperature correction to other
logs and measurements.

Movement of temperature, conductivity, pH, oxygen, Eh, specific
ion electrodes, tracers.

Borehole Mechanical Logs

Caliper Diameter of borehole or casing

Deviation Inclination and direction of borehole (deviation from vertical

Measure borehole or casing diameter for corrections to other
logs, and location of large fractures and cavities.

Correction to televiewer and other logs as well as borehole to
borehole measurements.

Borehole Acoustic / Sonic / Seismic Logs
Acoustic Televiewer

(OD Min 3-in, Max 16-in) Acoustic reflections from borehole wall

Sonic or Full Wave Sonic

. . Travel time and magnitude of seismic signal in soil and rock
(Acoustic velocity)

Vertical Seismic Profiling (VSP) I . .
(Min 2- to 3-in OD) Seismic travel time in soil and rock
Scanning Sonar Travel time of acoustic signal
(Min 3-in OD) (distance is calculated)

Provides a high frequency acoustic image of borehole wall to
define strike, dip and aperture of fractures.

Soil and rock porosity, lithology, fracture detection, compressive
strength related to velocity, elastic moduli determination.
Assessment of cement bond.

Provides vertical seismic velocities from the surface to the
maximum depth of the borehole. Data is used to model and
interpret seismic refraction and reflection data and can also be
used for engineering purposes.

Size and shape determination of large cavities in water-filled
boreholes.
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Table 5. Borehole Geophysical Methods Summary

Integrys Business Support, LLC
Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Log

Parameter Measured Or Calculated

Applications

Visual Logs

Television

Remote Operated Vehicle (ROV)

Visual image of borehole or casing

Visual image of well, pipe, tunnel or cavity

Identification of lithology. Location of fractures and cavities.
Inspection of piezometers, wells, or structure.

Used for video inspection of large diameter boreholes, wells and
pipes, tunnels or cavities. Can be adapted to certain sampling

(Min 6-in OD) and other work tasks within larger areas or cavities.
Other Logs
. _ Exploration for ferrous minerals. Location of steel casing, drilling
Magnetometer Magnetic susceptibility responds to presence of ferrous metals
hazards, or other well problems.
Provide far-field measurements of changes in soil or rock density
Gravity . . . indicating material type. Data used for structural geologic
(Min 5-in OD) Changes in density of soil and rock evaluation, estimating change in porosity, and fracture or cavity

detection.

Min. : Minimum

Max. : Maximum
OD : Outside diameter of borehole
in. : inch

Note: Source - Technos, Inc., 1992, Technotes Vol. 2 - Borehole Geophysics.

Multi-Site FSP Table 5 Borehole Geophysical Summary.xls
Table 5

Page 3 of 3




Table 6. Key Empirical Methods to Evaluate Sediment and Contaminant Movement (USEPA OSWER)
Integrys Business Support, LLC
Former MGP Sites

USEPA Region 5
CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Highlight 2-10: Key Empirical Methods to Evaluate Sediment and Contaminant Movement

Bathymetry (evaluates net change in sediment surface elevations)
+Single point/local area devices
*Transects/cross-sections (with known vertical and horizontal accuracy)
Longitudinal river profiles along the thalweg (i.e., location of deepest depth)
*Acoustic surveys (with known vertical and horizontal accuracy)
*Comparison to dredging records, aerial photos, overall geomorphology

Contaminant data (from continuous cores, surface sediment, and water column):
*Time-series observations (event scale and long-term seasonal, annual, decade-scale)
*Comparison of core pattern or changing pattern in surface sediment, with pollutant loading history
*Comparison of concentration patterns during and after high energy events

Sediment data (e.g., from continuous cores or surface samples):
*Patterns of grain-size distribution (McLaren and Bowles 1985, McLaren et al. 1993, Pascoe et al. 2002)
eIn-situ or ex-situ erosion measurement devices [e.g., SEDFLUME (Jepsen et al. 1997, McNeil et al.
1996), PES (Tsai and Lick 1986), Sea Carousel (Maa et al. 1993), or Inverted Flume (Ravens and
Gschwend 1999)]
*Sediment water interface camera

Geochronology (evaluates continuity of sedimentation and age of sediment with depth in cores):
1¥Cs, lignin, stable Pb (longer-lived species to evaluate burial rate and age progression with depth)

Pb, 7Be, 234Th (shorter-lived species to evaluate depth of mixing zone
«X-radiography, color density analysis
Geomorphological studies:
eLand and water body geometry and bathymetry; physical processes
*Human modifications
Sediment-contaminant mass balance studies, especially during high energy events:
*Upstream and tributary loadings (grain size distributions and rating curves)
Tidal cycle sampling (in marine estuaries and coastal seas)
*Sampling during the rising limb of a rain-event generated runoff hydrograph (frequently greatest erosion)
Dissolved contaminant movement:
*Seepage meters at sediment surface
*Gradients near water body

210
o

Table Source: USEPA OSWER, 2005, Contaminated Sediment Remediation Guidance for Hazardous Waste Sites, EPA 540/R-05/012; December 2005

Multi-Site FSP Table 6 Empirical Methods to Evaluate Sediment Contaminant Movement.xls

Table 6 Page 1 of 1



Table 7. Summary of Previously Obtained Analytical Methods Utilized for Soil, Sediment, Water, and Air

Integrys Business Support, LLC

Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

SOIL

VOC (USEPA 8020) PAHs (USEPA 8310) Metals Base-Neutral Fraction
BTEX (USEPA 8020) Acenapthalene Arsenic (SM 7060) Hexachloroethane
Diesel Range Organics Anthracene Antimony (SM 6010) Hexachlorobutadiene
pH (SM 150.1) Benzo Barium (SM 6010) 1,2,4-Trichlorobenzene
TOC (SM 451.1) Benz(a)anthracene Beryllium (SM 6010) Hexachlorocyclopentadiene
COD (SM 410.1+2) Benzo(a)pyrene Cadmium (SM 6010) Nitrobenzene

Oil and Grease (SM 503A) Benzo(b)fluoranthene Copper (SM 6010) 2-Chloronaphtalene
Chloride (SM 300.0) Benzo(k)fluoranthene Lead (SM 3020/7421) Acenaphthene

Phenol, total (USEPA 420.1) Chrysene Mercury (SM 7470) Isophorone

Cyanide, total and amenable Dibenz(a,h)anthracene Nickel (SM 6010) Fluorene

(USEPA 9010)

Cyanide, dissociable(412-H)

Nitrate (SM 353.2)

Phosphate (SM 365.2)

Fluoranthene
Fluorene
Indeno(1,2,3)pyrene
Naphthalene
Phenanthrene
Pyrene

Selenium (SM 7740)
Silver (SM 7760)
Thallium (SM 6010)
Zinc (SM 6010)

AIR

BTEX (NIOSH 1501)

PAHs (NIOSH 5506-Mod.)

Cyanide, total

Total Suspended Particulate

Lead

WATER

2,4-Dinitrotoluene
1,2-Diphenylhydrazine
2,6-Dinitrotoluene
N-Nitrosodiphenylamine
Hexachlorobenzene
4-Bromophenyl Phenyl Ether

4-Chlorophenyl Phenyl Ether

Anthracene
Phenanthrene
Dimethyl Phthalate
Bis-(2-chloroethyl) ether
Di-n-butyl phthalate
Diethyl Phthalate
Butyl Benzyl Phthalate
Benzidine

Pyrene

Fluoranthene
Chrysene

BTEX (USEPA 8020)

VOC (USEPA 8020)

Diesel Range Organics

Phenol, total (USEPA 420.1)

Chloride (SM 325.3)

COoD

TOC

Nitrogen

Phosphate (SM 365.2)

Ammonia (350.1)

Nitrate (353.2)

Sulfides (376.1)

Thiocyanates (412 L)

Sulfate (SM 375.2)

Cyanide, dissociable(412-H)

Cyanide, total
(USEPA 9010 & SM 335.2)

PAH (USEPA 8270/ 8310)
Acenapthalene
Anthracene
Benzo
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3)pyrene
Naphthalene
Phenanthrene
Pyrene

Metals
Arsenic (SM 7060)
Antimony (SM 6010)
Barium (SM 6010)
Beryllium (SM 6010)
Cadmium (SM 6010)
Copper (SM 6010)
Lead (SM 3020/7421)
Mercury (SM 7470)
Nickel (SM 6010)
Selenium (SM 7740)
Silver (SM 7760)
Thallium (SM 6010)
Zinc (SM 6010)

Cyanide, amenable
(USEPA 9010 & SM 335.1)
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Table 8. Project Goals For Precision, Accuracy, and Completion of Field Measurements

Integrys Business Support, LLC

Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Precision Goal Accuracy Goal Corrg:)lzltion
Temperature (°C)* +0.1°C +0.4°C 90%
pH (units) + 0.1 unit + 0.1 unit 90%
Specific Conductance (uS/cm @ 25°C) 2 |+ 100 pS/cm @ 25°C | + 100 pS/cm @ 25°C 90%
Actual Conductivity (uS/cm)? +100 pS/cm + 100 pS/cm 90%
Turbidity (NTU) +0.05 NTU +0.05 NTU 90%
Eh (mV) +1.0mV +1.0mV 90%
Dissolved Oxygen (mg/L) +0.3 mg/L + 0.3 mg/L 90%
Water level (feet) + 0.01 foot + 0.01 foot 90%

Notes:

1. °C =degrees Centigrade

2. pS/cm = microsiemens per centimeter
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Table 9. Data Measurement Units for Field and Laboratory Measurements

Integrys Business Support, LLC

Former MGP Sites
USEPA Region 5

CERCLA Docket Nos. V-W-'06-C-847, V-W-'07-C-869, and V-W-'07-C-877

Parameter

Units

Atterberg Limits

percent (%)

Actual Conductivity

siemens per centimeter (S/cm)

Concentration of chemical in soil/sediment matrix

micrograms per kilogram (pg/kg) organic
milligrams per kilogram (mg/kg) inorganic

Concentration of chemical in water matrix

micrograms per liter (ug/l) organic
milligrams per liter (mg/l) inorganic

Dissolved Oxygen

milligrams per liter (mg/L)

Grain Size Distribution

percent (%)

Moisture Content

percent (%)

Organic Content by Loss-on-Ignition

percent (%)

pH

pH units

Specific Conductance

siemens per centimeter @ 25°C (S/cm @ 25°C)

Specific Gravity (dimensionless)
Strength pounds per foot inch (psf)
Temperature degrees Celsius (°C)

Total Organic Carbon
(TOC)

milligrams per kilogram (mg/kg)

Turbidity

Nephelometric Turbidity Unit (NTU)
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CONSULTANT STANDARD OPERATING PROCEDURES



INTEGRYS BUSINESS SUPPORT, LLC

SOP Name:
SOP Number:

Table of Contents
SAS-TOC

Revision: 4
Egteec:tive 08/27/2008
Page: lof2
Author: T. Gilles Q2R & Approval By:  C. Barry Q3R & Approval By: M. Kelley
STANDARD OPERATING PROCEDURE
TABLE OF CONTENTS
SOP NUMBER SOP TITLE / DESCRIPTION
SAS-01 Series FILE AND DATA MANAGEMENT
SAS-01-01................ Field Activity Documentation
SAS-01-02 ................ Project File Management
SAS-02 Series FIELD MEASUREMENTS - GENERAL
SAS-02-01 ................ Equipment Calibration, Operation, and Maintenance
SAS-02-02 ................ Surveying
SAS-03 Series SAMPLE COLLECTION - GENERAL
SAS-03-01................ Sample Identification, Labeling, Documentation, and Packing for Transport
SAS-03-02........c...... Chain of Custody
SAS-03-03.....ccceeeneee. Sample Location Identification and Control
SAS-04 Series SAMPLING QUALITY CONTROL
SAS-04-01................ Data Quality General Considerations
SAS-04-02 ................ Data Quality Objectives
SAS-04-03................ Quality Control Samples
SAS-04-04 ................ Equipment Decontamination
SAS-05 Series SUBSURFACE INVESTIGATION METHODS
SAS-05-01................ Subsurface Exploration Clearance
SAS-05-02................. Field Logging and Classification of Soil and Rocks
SAS-05-03................ Well Installation
SAS-05-04 ................ Well Development
SAS-05-05......cccc.ee. Borehole and Well Abandonment
SAS-05-06 ................ Test Pit Excavation, Logging, and Sample Collection
SAS-05-07 ...ovvennnnnnnn. Test Pit Backfilling and Compaction
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SOP Name: Table of Contents

INTEGRYS BUSINESS SUPPORT, LLC SOP Number:  SAS-TOC

Revision: 4

Egtezec:tive 08/27/2008

Page: 20f2
Author: T. Gilles Q2R & Approval By:  C. Barry Q3R & Approval By: M. Kelley
SAS-06 Series ......... SOIL SAMPLING AND MEASUREMENT PROCEDURES
SAS-06-01 ................ Soil Sampling for Chemical Analyses and Geotechnical Testing
SAS-06-02 ................ Soil Sampling for Microorganisms
SAS-07 Series SEDIMENT SAMPLING AND MEASUREMENT PROCEDURES
SAS-07-01................ Sediment Thickness Determination
SAS-07-02................. Description and Classification of Sediments
SAS-07-03........cce..... Sediment Sampling
SAS-08 Series GROUNDWATER SAMPLING AND MEASUREMENT PROCEDURES
SAS-08-01 ................ Groundwater and Non-Aqueous Phase Liquid Measurement
SAS-08-02 ................ Low-Flow Groundwater Sampling
SAS-08-03.........c...... Well-Volume Approach Groundwater Sampling
SAS-08-04 ................ Aquifer Testing
SAS-08-05 ................ Well Integrity Inspection, Maintenance, and Rehabilitation
SAS-08-06 ................ Potable Water Well Sampling
SAS-08-07 .........c...... Non-Aqueous Phase Liquid Sampling
SAS-09 Series SURFACE WATER SAMPLING AND MEASUREMENT PROCEDURES
SAS-09-01 ................ Surface Water Sampling for Chemical and Biological Analysis
SAS-09-02 ................ Streamflow Measurement
SAS-10 Series WITHHELD Not Relevant to Study Activities
SAS-11 Series SOIL VAPOR SAMPLING AND MEASUREMENT PROCEDURES
SAS-11-01................ Sub-Slab Sample Port Installation, Sampling, and Abandonment
SAS-11-02................ Post-Run Tubing System Sampling
SAS-11-03........cc..... Installation of Probes/Wells for SVE System Effectiveness and Vapor Migration

Monitoring

SAS-11-04 ................ SVE System Effectiveness and Vapor Migration Monitoring
SAS-11-05................ Field Screening for Fixed Gases and Soil Vapor Concentrations
SAS-11-06 ................ Soil Gas Sampling
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SOP Name: Field Activity Documentation

INTEGRYS BUSINESS SUPPORT, LLC SOP Number:  SAS-01-01
Eﬁ‘:::stli(\)/g:Date: %)2/20/2008
Page: lof5
Author: C. Barry Q2R & Approval By:  J. Gonzalez Q3R & Approval By: M. Kelley
STANDARD OPERATING PROCEDURE
NO. SAS-01-01
FIELD ACTIVITY DOCUMENTATION
Revision 1
1.0 PURPOSE

2.0

3.0

This Standard Operating Procedure (SOP) describes procedures for documenting field activities and guidance
on types and specificity of data to be recorded. Procedures are included for documentation on field logbooks,
field forms, and/or field electronic data recorders. This standard is also applicable to photographic

documentation collected to support field observations of site conditions and field data entries.

EQUIPMENT AND MATERIALS
e Field logbooks;

e Field forms;

e Camera and/or camcorder; and

e Waterproof pens with non-erasable ink.

HEALTH AND SAFETY

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
and acknowledgment form indicating that they have read and fully understood the HASP and their individual

responsibilities, and fully agree to abide by the provisions of the HASP.
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SOP Name: Field Activity Documentation

INTEGRYS BUSINESS SUPPORT, LLC SOP Number:  SAS-01-01
Revision: 1
Effective Date: 02/20/2008
Page: 20f5
Author: C. Barry Q2R & Approval By:  J. Gonzalez Q3R & Approval By: M. Kelley
4.0 FORMAT
4.1 FIELD LOGBOOK

4.2

5.0
5.1

Field logbooks shall be bound books that are permanently assigned to a specific project. The cover of each
logbook will provide the following identifying information:

o Name of project/site;

e Project number; and

e Book number.

The consultant’s contact person(s), address and phone number should be recorded on the inside cover of the
field logbook. Only field logbooks with pre-numbered pages shall be used and no pages shall be removed

from the logbook.

Field Forms
Field recording forms are also used for data collection in a variety of activities. The forms include logs for
boreholes, well construction, well sampling, etc. It is not necessary to duplicate information recorded on field

forms into the field logbooks.

ENTRIES

Daily Entries

At the beginning of each daily entry, the following information is recorded:
e Date;

e Time of arrival at the site;

e Weather conditions;

e Physical/environmental conditions at the field site;

o Field personnel present and their responsibilities;

e Level of personal protection if other than Level D; and

e Signature of the person making the entry.

For investigation activities, the entry for each day will contain a complete record of the day’s activities

including, but not limited to, the following information, unless the data is recorded on field forms.
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SOP Name: Field Activity Documentation

INTEGRYS BUSINESS SUPPORT, LLC SOP Number:  SAS-01.01
Revision: 1
Effective Date: 02/20/2008
Page: 3of5
Author: C. Barry Q2R & Approval By:  J. Gonzalez Q3R & Approval By: M. Kelley

Names and titles of site visitors;

Information concerning sampling changes, scheduling modifications and change orders.

Location, description and log of photographs of sampling points;

Description of reference points for maps and photographs of sampling site;

Field observations;

Field measurements;

Equipment calibration and maintenance;

Sample identification numbers;

Name of laboratory and overnight delivery service provider or name of laboratory courier and time of
sample pick-up;

Sample documentation, such as chain-of-custody form numbers and shipment air bill numbers;
Decontamination procedures used:;

Documentation for investigation-derived wastes, such as contents and approximate waste volume in each
drum, and number of drums generated;

Time of departure from the site; and

Signature of person responsible for observations and date.

Field logbooks are also used as a daily record for remediation activities. General entries similar to the ones
listed above are used in remediation activity logbooks. In addition, daily entries regarding excavation
activities, waste disposal quantities and methods of transport, system performance data from any remediation
systems (e.g. soil vapor extraction systems, recovery well systems, etc.), system or equipment calibration or

maintenance performed, and any other pertinent information regarding daily activities.

All logbook entries shall be printed legibly using a pen with waterproof, non-erasable ink. Any lines or pages
inadvertently left blank will have a single line drawn through them with the logging person’s initials and date

written on the line.

When a field log form is used to record field data, all form fields will be completed in full on a daily basis. If

a specific data entry area is not applicable, it will be clearly marked as such with the use of "NA" or a dashed
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SOP Name: Field Activity Documentation

INTEGRYS BUSINESS SUPPORT, LLC SOP Number:  SAS-01.01
Revision: 1
Effective Date: 02/20/2008
Page: 4 0f 5
Author: C. Barry Q2R & Approval By:  J. Gonzalez Q3R & Approval By: M. Kelley

5.2

6.0

7.0
7.1

line drawn through it. A single line will be drawn through any unused data entry areas on the form with the

field person's signature on the line.

Entry Changes

Entry changes should be avoided by carefully entering data in the logbook. If a change is required, it should
be made by drawing a single line through the original entry such that the original entry is not obscured and
entering the correct information next to the original entry. The change in entry will be initialed and dated by

the logger. Only the person making the entry may change it.

If there is a change in the person recording field notes during a particular day, that person shall be identified
in the logbook prior to making entries. The new logger shall sign and date the logbook at the beginning and

end of his entry.

FORM AND LOGBOOK MANAGEMENT
Site-specific field logbooks and forms will be kept in the in-office project file when not in use. If forms or
logbooks are used in the field for an extended period of time, copies of used pages will be made, delivered to

the office, and filed in the project file on a periodic basis.

PHOTOGRAPHIC AND VIDEO RECORDS

Photographic Record

Photographs shall be taken in the field on a daily basis to document field activities. Field log entries for each
photograph may include:

e Photographer’s name;

e Project name and project number;

¢ Roll and frame number, or digital photograph number;

e Date and time;

o Description of photograph including sampling point, sample name, depth and other relevant identifying

information, such as direction faced (e.g. “looking south”) and relationship of photograph to site features.
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SOP Name: Field Activity Documentation

INTEGRYS BUSINESS SUPPORT, LLC SOP Number:  SAS-01.01
Revision: 1
Effective Date: 02/20/2008
Page: 50f 5
Author: C. Barry Q2R & Approval By:  J. Gonzalez Q3R & Approval By: M. Kelley

7.2

8.0

Photograph prints and negatives will be stored in the project file. Digital photographs will be stored in the
electronic project file. If digital photographs are downloaded from the camera in the field, they will be
transferred to the in-office electronic file on a regular basis. Photographic prints or paper copies of digital

images will be identified with recorded field book entry information.

Video

Video site recordings will be logged in the field logbook with the following information:
e Recorder’s name;

e Project name and project number;

e Date and time;

o Description of subject of video including identification of any persons appearing in video.

If video does not have accompanying audio, record a placard of the site name, date and time and subject of
video at the beginning of the video. If the video recorder has an audio recording feature, a narration of the
video identifying information may be used. The video tape or digital video disk (DVD) will be labeled with
the project name, project number, date, location, and subject). The original, unaltered tape shall be placed in

the official files.

REFERENCES AND ADDITIONAL RESOURCES

ASTM International, D0420-98R03 Guide to Site Characterization for Engineering Design and Construction
Purposes.

ASTM International, D4840-99R04 Guide for Sample Chain-of-Custody Procedures.

ASTM International, D5434-03 Guide for Field Logging of Subsurface Explorations of Soil and Rock.
ASTM International, D6089-97R03E01 Guide for Documenting a Ground-Water Sampling Event.

USEPA, 2001, Environmental Investigations Standard Operating Procedures and Quality Assurance Manual

(EISOPQAM), Region 4, Enforcement and Investigations Branch, SESD, Athens, Georgia,
www.epa.gov/region4/sesd/eisopgam/eisopgam.html.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001.
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SOP Name: Project File Management

INTEGRYS BUSINESS SUPPORT, LLC SOP Nambar  SAS 0102
Eﬁ‘\élcstli(\)/z:Date: 86/29/2007
Page: lof2
Author: T. Gilles Q2R & Approval By:  C. Barry Q3R & Approval By: M. Kelley
STANDARD OPERATING PROCEDURE
NO. SAS-01-02
PROJECT FILE MANAGEMENT
Revision 0
1.0 PURPOSE

2.0

3.0

4.0
4.1

This Standard Operating Procedure (SOP) describes the guidelines to assure the integrity and
preservation of electronic files within the Network. It also describes the manner in which electronic
files are to be identified and handled in the routine entry of data, reports, proposals, etc. onto

computer hard drives and tapes.

EQUIPMENT AND MATERIALS

e Project files including, but not limited to, documents, data, photographs, correspondence and
maps.

e Appropriate paper document storage supplies, furniture and facilities.

e Permanent electronic file storage equipment (computer hard drives and random access memory
computer disks [CD-ROMs]).

FILE SECURITY
Adequate security will be maintained for both paper and electronic files relating to each project in

accordance with its corporate document security policies.

PAPER FILES

ACTIVE PROJECTS

Paper files containing documents relating to an active project will be maintained at the consultant’s
office. All paper files will be sorted according to type and filed in accordance with the consultant’s
internal project-specific paper filing system. Paper documents from field activities will be brought

Multi-Site FSP - Appendix A Page 9 of 340



SOP Name: Project File Management

INTEGRYS BUSINESS SUPPORT, LLC SOP Nambar  SAS 0102
Revision: 0
Effective Date: 06/29/2007
Page: 20f 2
Author: T. Gilles Q2R & Approval By:  C. Barry Q3R & Approval By: M. Kelley

4.2

5.0
5.1

5.2

5.0

from the field to the consultant’s office for filing on a regular basis. All paper documents will be
maintained in the active project files until final closure of the project.

CLOSED PROJECTS

Upon final closure of the project, all paper files containing documents relating to the project will be
permanently archived in accordance with the consultant’s internal file retention policies and client-
specified file retention or archiving requirements. Discuss these procedures with the Project

Manager.

ELECTRONIC FILES

ACTIVE PROJECTS

Electronic files containing documents relating to active project will be maintained at the consultant’s
office. All electronic files will be sorted according to type and filed in accordance with the
consultant’s internal electronic project filing system. Data saved electronically to field computers
will be transferred to the consultant’s in-office computer network on a regular basis via CD-ROMs
or as attachments to electronic mail (email) transmissions. All electronic documents will be

maintained in the active project files until final closure of the project.

CLOSED PROJECTS
Upon final closure of the project, all electronic files containing documents relating to the project will
be permanently archived in accordance with the consultant’s internal file retention policies and

client-specified file retention or archiving requirements.

REFERENCES AND ADDITIONAL RESOURCES

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-
07/001.
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SOP SERIES SAS-02
FIELD MEASUREMENTS - GENERAL
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SOP Name: Equipment Calibration, Operation, &

INTEGRYS BUSINESS SUPPORT, LLC Maintenance
SOP Number: SAS-02-01
Revision: 0
Effective Date: 06/29/2007
Page: 1lof3

Author: T. Gilles Q2R & Approval By: J. Gonzalez Q3R & Approval By: M. Kelley

STANDARD OPERATING PROCEDURE
NO. SAS-02-01
EQUIPMENT CALIBRATION, OPERATION, AND MAINTENANCE
Revision 0
1.0 PURPOSE

2.0

3.0

This Standard Operating Procedure (SOP) describes the guidelines for controls, calibration, and maintenance
of measurement and testing equipment to be used for obtaining samples for chemical analyses, for measuring
field parameters, and for testing various parameter/characteristics. The purpose of this SOP is to ensure the
validity of field measurement data generated during field activities as required in the Work Plan or as

otherwise specified.

EQUIPMENT AND MATERIALS

o Measurement and testing equipment ;

e Equipment/instrumentation-specific operation manuals;

e Equipment/instrumentation-specific cases, battery chargers, and attachments; and

o Calibration standards (e.g. standard gas(es), calibration fluids, pH standards, etc.).

HEALTH AND SAFETY

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
and acknowledgment form indicating that they have read and fully understood the HASP and their individual
responsibilities, and fully agree to abide by the provisions of the HASP.
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SOP Name: Equipment Calibration, Operation, &

INTEGRYS BUSINESS SUPPORT, LLC e
SOP Number: SAS-02-01
Revision: 0
Effective Date: 06/29/2007
Page: 20f3
Author: T. Gilles Q2R & Approval By: J. Gonzalez Q3R & Approval By: M. Kelley

4.0 EXECUTION

41  General
Field measurements are used to verify sampling procedures, assist in sample selection, and evaluate field
conditions. A variety of equipment/instrumentation may be utilized to obtain the field measurements required
to satisfy and document project goals outlined in Work Plans or otherwise specified. Therefore, instrument
operators must be thoroughly familiar with the operation of measuring instruments. Users will complete the

appropriate training and be certified, if required, before using the instrument in the field.

All equipment/instrumentation will be uniquely and permanently identified (model/serial number, equipment
inventory number, etc.). Manufacturer’s guides/operation manuals will be kept with the instrument or a
designated area on the Site, as appropriate. The Site Manager or designee will obtain, identify, and control all

equipment/instrumentation to be used during the project.

4.2  Calibration
Measuring equipment/instrumentation must be calibrated before initial use as recommended in the
manufacturer’s guide/operation manual. Equipment/instrumentation shall be re-calibrated following 1) the
manufacturer’s recommended calibration frequency, 2) long periods between uses, 3) readings observed
above or below the range of the instrument, and/or 4) signs or evidence of equipment malfunction. Daily
calibration and re-calibration activities will be recorded in the field logbook and/or on the appropriate field
form and will include the following information:
e Date and time of calibration or re-calibration;
e Equipment/instrumentation manufacturer, make, and model;
e Equipment/instrumentation serial or unique inventory number;
e Method of calibration (may reference procedures outlined in the guide/instrument manual);
e Calibration standard(s) used; and

o Deviations, if any, from the manufacturer’s recommended procedure(s) or calibration frequency.
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SOP Name: Equipment Calibration, Operation, &

INTEGRYS BUSINESS SUPPORT, LLC e
SOP Number: SAS-02-01
Revision: 0
Effective Date: 06/29/2007
Page: 30of3
Author: T. Gilles Q2R & Approval By: J. Gonzalez Q3R & Approval By: M. Kelley
4.3  Operation

4.4

5.0

Manufacturer’s instructions will be followed for correct method(s) of operation. Equipment malfunctions and
deviations, if any, from the manufacturer’s recommended method(s) of operation will be documented in the
field logbook and/or on the appropriate field form. Readings obtained from each instrument shall be recorded

in the field logbook or on the appropriate field form.

Maintenance

Equipment/instrumentation will be maintained in accordance with the manufacturer’s recommendations.
Equipment/instrumentation that malfunctions or is scheduled for routine maintenance will be clearly labeled
to prevent its continued use until repairs/maintenance is completed. The Site Manager or her/his designee
will be responsible for ensuring that malfunctioning equipment is identified, marked for repair, repaired either
in-house or by an outside company in accordance with manufacturer guidelines, checked following repair,
and returned to service. The Site Manager or her/his designee will maintain an equipment log, which contains
the following:

e Equipment/instrumentation manufacturer, make, and model;

e Equipment/instrumentation serial or unique inventory number;

e Recommended calibration frequency;

¢ Recommended maintenance frequency, as appropriate;

e Status (in service, not in use, or out of service for repair/maintenance);

o Dates of status changes (e.g. date returned to service); and

e Inspection and maintenance/repair dates.

REFERENCE

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001
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STANDARD OPERATING PROCEDURE
NO. SAS-02-02
SURVEYING
Revision 0

1.0 PURPOSE

2.0

3.0

This Standard Operating Procedure (SOP) describes the guidelines for surveying activities that will be
performed by the consultant. Timeframes or budgets may not always allow for surveying by licensed
surveying professionals. The consultant may need to obtain information in a timely and cost effective manner
that will aid in project decisions (e.g. groundwater flow direction, hydraulic gradient, etc.). In these cases, the
consultant will perform basic surveying to obtain this information. The purpose of this SOP is to outline
general procedures to obtain reliable surveying data in support of project goals and decisions as required in

the Work Plan or as otherwise specified.

EQUIPMENT AND MATERIALS
e Topcon Auto Level or equivalent;
e Tripod;

e Plumb line;

e Graduated surveying stick; and

o Field logbook and/or appropriate field form.

HEALTH AND SAFETY

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
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4.0
4.1

4.2

4.3

and acknowledgment form indicating that they have read and fully understood the HASP and their individual

responsibilities, and fully agree to abide by the provisions of the HASP.

EXECUTION

General

Survey equipment shall be inspected prior to commence of surveying activities to ensure that all components
are present and functional. Graduations on the surveying stick should be well marked. Equipment not in

satisfactory condition should be removed from service and repaired or replaced, as appropriate.

Operators must be thoroughly familiar with the operation of surveying equipment. Operators should

complete the appropriate training and be certified, if required, before using the equipment in the field.

Benchmark Selection

A fixed, permanent reference point is critical for tying in surveying results to known site features and
reproducing surveying results in the field. The benchmark should be a unique location, preferable one that
would appear on a plat of survey, that is not likely have its elevation affected by field or outside activities
(e.g. flange bolt on a fire hydrant, base of a property boundary stake, corner of a loading dock, etc.). The
benchmark shall be documented and clearly described in the field logbook and/or on the appropriate field
form. The location of the benchmark should also be measured relative to a minimum of two other permanent
site features. These measurements should also be recorded in the field loghook and/or on the appropriate field
form. Typically, a licensed surveyor will establish the benchmark which will be used on the site. If the

benchmark cannot be established by a licensed surveyor, make sure the Project Manager is informed.

General Procedures
Surveying will be conducted following the procedures outlined below:
1. Make a table in the field logbook or utilized the appropriate field form to record the following
information:
a. Benchmark;

b. Assigned benchmark elevation;
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© o N o

10.

11.
12.

13.

14.

o

Instrument Height(s);

e

Temporary Benchmark(s);
Survey points (e.g. monitoring well top of casing, ground surface, etc.); and

f.  Surveying stick graduation.
Locate a benchmark (BM).
Describe the BM in the field logbook and/or on the appropriate field form. The description must be
detailed enough to allow a person unfamiliar with the Site to locate the BM.
Measure the location of the BM from at least two other permanent site features and record the
measurements in the field logbook and/or on the appropriate field form.
Choose a location for the tripod that is in view of the benchmark and as many surveying points as
possible.
Set up the tripod and attach the plumb line.
Adjust the tripod legs until the plumb line hangs at a 90-degree angle from the top plate of the tripod.
Place the Topcon Auto Level (or equivalent) on the tripod.
Adjust the auto level legs until the Topcon Auto Level is level as indicated by the leveling bubble
(Note: The bubble should be centered in the circle).
Verify the auto level is level by rotating the auto level 90, 180, and 270-degrees. The bubble should
be centered in the circle at all three positions. If the bubble is not centered in the circle, repeat Steps 7
through 10.
The surveying assistant will stand the surveying stick on the benchmark.
The operator should view the surveying stick through the Topcon Auto Level (or equivalent), read
and record the surveying stick graduation that intercepts the center crosshairs of the auto level
electronically or in the field logbook and/or on the appropriate field form as the back sight
measurement.
The operator shall record Instrument Height #1 (IH,), which is obtained by adding the surveying stick
graduation to the arbitrary benchmark elevation (usually 100.00 feet), in the field loghook and/or on
the appropriate field form.

The surveying assistant will stand the surveying stick on a surveying point.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.
28.

The operator should view the surveying stick through the Topcon Auto Level (or equivalent), read
and record the surveying stick graduation that intercepts the center crosshairs of the auto level in the
field logbook and/or on the appropriate field form as the front sight measurement.

The operator shall record Survey Point #1 (SP,) elevation, which is obtained by subtracting the
surveying stick graduation from IH, electronically or in the field logbook and/or on the appropriate
field form.

Repeat Steps 14 through 16 until all survey points or all survey points visible from the first
instrument location have been measured.

Locate a Temporary Benchmark (TBM,).

The surveying assistant will stand the surveying stick on TBM;.

The operator should view the surveying stick through the Topcon Auto Level (or equivalent), read
and record the surveying stick graduation that intercepts the center crosshairs of the auto level in the
field logbook and/or on the surveying data form as the front sight measurement.

The operator shall record TBM, elevation, which is obtained by subtracting the surveying stick
graduation from IHy, electronically or in the field logbook and/or on the appropriate field form.

The operator shall relocate the instrument and repeats Steps 6 through 10. Note: During this time the
surveying assistant should not remove the surveying stick from the top of TBM.

Once the instrument has been relocated and leveled, the operator should view the surveying stick
through the Topcon Auto Level (or equivalent), read and record the surveying stick graduation that
intercepts the center crosshairs of the auto level in the field logbook and/or on the surveying data
form as the back sight measurement.

The operator shall record Instrument Height #2 (IH,), which is obtained by adding the surveying stick
graduation to the TBM; elevation determined in Step 21, electronically or in the field logbook and/or
on the appropriate field form.

If all surveying points have been measured, skip to Step 36. If all surveying points have not been
measured, proceed to step 26.

Repeat Steps 14 through 16 until all survey points or all survey points visible from the instrument
location have been measured.

Locate another Temporary Benchmark (TBM).

The surveying assistant will stand the surveying stick on TBM..
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

The operator should view the surveying stick through the Topcon Auto Level (or equivalent), read
and record the surveying stick graduation that intercepts the center crosshairs of the auto level in the
field logbook and/or on the surveying data form as the front sight measurement.

The operator shall record TBM elevation, which is obtained by subtracting the surveying stick
graduation from IH, electronically or in the field logbook and/or on the appropriate field form.

The operator shall relocate the instrument and repeats Steps 6 through 10. Note: During this time the
surveying assistant should not remove the surveying stick from the top of TBM,.

Once the instrument has been relocated and leveled, the operator should view the surveying stick
through the Topcon Auto Level (or equivalent), read and record the surveying stick graduation that
intercepts the center crosshairs of the auto level electronically or in the field logbook and/or on the
appropriate field form as the back sight measurement.

The operator shall record Instrument Height # (IHx), which is obtained by adding the surveying stick
graduation to the TBM, elevation determined in Step 30, electronically or in the field loghook and/or
on the appropriate field form.

Repeat Steps 14 through 16 until all survey points or all survey points visible from the instrument
location have been measured.

If all surveying points have been measured, skip to Step 36. If all surveying points have not been
measured, proceed to step 27.

The surveying assistant will stand the surveying stick on the benchmark.

The operator should view the surveying stick through the Topcon Auto Level (or equivalent), read
and record the surveying stick graduation that intercepts the center crosshairs of the auto level in the
field logbook and/or on the surveying data form as the front sight measurement.

The operator record BM elevation, which is obtained by subtracting the surveying stick graduation
from IH,, electronically or in the field logbook and/or on the appropriate field form.

If the BM elevation is within 02/100 of an inch (+0.02) of the initial or assigned BM elevation, the
surveying has been completed successfully. If the BM elevation is not within 02/100 of an inch (+
0.02) of the initial or assigned BM elevation, an error was made or the tripod and/or auto level were
bumped during surveying. In this case, the surveying activities were not completed successfully and

must be repeated.
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4.4 Reading the Surveying Stick
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5.0 REFERENCE
USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001
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Author: M. Skyer Q2R & Approval By:  C. Barry Q3R & Approval By: M. Kelley
STANDARD OPERATING PROCEDURE
NO. SAS-03-01
SAMPLE IDENTIFICATION, LABELING, DOCUMENTATION
AND PACKING FOR TRANSPORT
Revision 2
1.0 PURPOSE

2.0

3.0

This Standard Operating Procedure (SOP) describes procedures for identifying, logging, packing, preserving

and transporting environmental samples for chemical or physical analysis.

EQUIPMENT AND MATERIALS

Sample containers;

Sample labels;

Field logbook;

Pens with waterproof, non-erasable ink;
Chain-of-custody (COC) forms;
Custody seals

Clear plastic sealing tape;

Coolers for transporting samples to the laboratory;

Ice (if required)
Gallon-size sealable plastic bags; and

Air bills or similar transportation provider forms.

HEALTH AND SAFETY

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility

services in investigation areas, or certain work activities may exist on the site. Protocols are established in

each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,

past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
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4.0

available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
and acknowledgment form indicating that they have read and fully understood the HASP and their individual
responsibilities, and fully agree to abide by the provisions of the HASP.

SAMPLE IDENTIFICATION

A unique 9-digit identification code will be assigned to each sample retained for analysis on all United States
Environmental Protection Agency (USEPA) sites and on a site-specific basis as determined by the project
manager. This code will be formatted as a number series with the sample month (2-digit), date (2-digit), year

(2-digit) and consecutive sample number (3-digit).

Example: The first sample for a particular phase of an investigation collected on May 18, 2004 would be
identified as 051804001, as detailed below.

05 18 04 001
" e e

Month Date Year Consecutive
Sample Number
Consecutive sample numbers will indicate the individual sample sequence in the total set of samples collected

during that phase of investigation.

Duplicate samples will be assigned a unique 9-digit identification code. Samples selected for matrix
spike/matrix spike duplicates (MS/MSD) will include “MS/MSD” at the end of the unique 9-digit
identification code. The unique 9-digit identification code is compatible with USEPA electronic data
submittal requirements. Sample identification numbers will be used on sample labels, COC forms and other

applicable sampling activity documentation.

Sample media codes will be noted on field notes and logs using the following media codes:
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Sample numbering will consist of up to three components: a three-character alpha Site identification code; a
four- to five-character alpha numeric sample type code; and the sample depth below ground surface (bgs, if
soil) or the sample depth below top of mudline (sediment). Groundwater samples will typically not include
sample depth bgs unless there are multiple intervals sampled in one open borehole. An example of a

completely numbered sample, with each component identified follows.

Example: AES-SP01-(0-0.5)
Where: AES - Any Environmental Site

SPO1 - Soil probe location number 1
(0-0.5) — soil sample collected 0-0.5 feet bgs

The site identification code (e.g. AES in the sample above) will remain the same for all samples collected at
the Site.

The sample type code (SP01) will vary depending on sample type and location. The following are typical

alpha codes to be used in the alphanumeric sample type code for samples:

AS — air sparging sample;

CF - confirmation soil sample;

GP - gas probe sample;

MW — groundwater monitoring well (if deep and shallow wells are sampled for the same location, this
type code is modified to DMW (deep well) and SMW (shallow well);
PZ — piezometer sample;

RW — recovery well sample;

SB - soil boring sample;

SD - sediment sample;

SP — soil probe sample;

SS - surface soil sample;

SR —source material (used if source material is known to exist);
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5.0

6.0

e SV —soil vapor probe sample;
o SW - surface water sample;

e TP —test pit sample; and

e VVE - vapor extraction sample.

e WC - waste characterization (may be preceded by S for solid waste or L for liquid waste).

If additional sampling type codes are required, they will be specified in the site-specific work plan.

When completing soil borings and probes, if a water sample is collected from an open boring or probe
location a “w” will be attached to the end of the alpha-numeric sample type code (e.g., SBO1W). The
numerical portion of the sample type code will indicate the sample location (i.e., boring location 01, 02, 03,

etc.).

SAMPLE LABELING

The following information will be included on each sample label: site name/client, sample number, name of
sampler, sample collection date and time, depth of sample (if applicable), analyses or tests requested and
preservations added. Information known before field activities (site name, analyses requested, etc.) can be
preprinted on sample labels. Duplicate sample labels can be prepared when various sample aliquots must be

submitted separately for individual analyses.

SAMPLE DOCUMENTATION

The following itemized list will be used as a general reference for completion of sample documentation:

o Record all pertinent sample activity in the field logbook in accordance with SOP SAS-01-01, Field
Documentation and Reporting.

e Make or obtain a list of samples to be packaged and shipped that day.

o Determine number of coolers required to accommodate the day's shipment based on number of samples to be
shipped, number of containers per sample and number of sample containers that will fit in each cooler.

o If samples are shipped by Federal Express or other express shipping service, complete an air bill.
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7.0

Assign chain-of-custody form to each cooler and determine which sample containers will be shipped in each
cooler. (Note: More than one chain-of-custody form may be needed to accommodate number of samples to
be shipped in one cooler).

Determine which samples will be shipped under each chain-of-custody form. Each day that samples are
shipped, record chain-of-custody form numbers, and air bill numbers (if used) in field logbook. Cross-
reference air bill and chain-of-custody numbers.

Complete COC forms in accordance with SOP SAS-03-02, Chain of Custody.

Assign custody seals to each cooler and temporarily clip seals to each chain-of-custody form.

Group paperwork associated with each cooler with a separate clip.

Obtain necessary field team members' full signatures or initials on appropriate paperwork.

SAMPLE PACKING FOR TRANSPORT

The steps outlined below will be followed to pack the sample containers into coolers for shipment.

1.

2
3.
4

Each glass sample container will be wrapped with protective packing material.

Packing material will be placed in the bottom of each cooler for cushioning.

Sample containers will be placed inside each cooler, taking care not to overfill the cooler.

Ice will be double bagged sealable plastic bags and added to the cooler on top of the samples. Sample
containers will be packed so that they are not in direct contact with ice. The remaining empty space in
each cooler will be filled with packing material.

Packing material will be placed over the top of the bagged ice.

The chain-of-custody records will be signed, and the date and time at which the coolers are sealed for
transport by a shipping company, or relinquished to a delivery service or the laboratory sample receiving
department will be indicated.

Copies of chain-of-custody records will be separated. The original signature copies will be sealed in a
large, sealable, plastic bag and taped to the inside lid of a cooler. A copy of each COC will be retained by
the Site Manager.

If any cooler has a drain, the drain will be taped shut.

The lid to each cooler will be closed and latched. Custody seals will be affixed to each cooler between

the lid and the body of the cooler. One custody seal will be placed on the front of the cooler, and one will
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be placed on the back. Custody seals will be covered with clear plastic tape. An example of a custody
seal is located in SOP SAS-03-02, Chain-of-Custody.

10. The cooler will be closed and taped shut on both ends with several revolutions of tape. Also, tape will be
wrapped several times around the cooler body and the cooler lid to firmly secure the cooler lid and body
together.

11. Samples will be packed and transported to the analytical laboratory within one day of collection.
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8.0 REFERENCES AND ADDITIONAL RESOURCES

ASTM International, D3694-96(2004) Standard Practices for Preparation of Sample Containers and for
Preservation of Organic Constituents

ASTM International, D4220-95R00 Practices for Preserving and Transporting Soil Samples
ASTM International, D4840-99(2004) Standard Guide for Sampling Chain-of-Custody Procedures.

ASTM International, D6911-03 Guide for Packaging and Shipping Environmental Samples for
Laboratory Analysis

International Air Transport Association (IATA), 2005, Dangerous Goods Regulations.

USEPA, 1981, Final Regulation Package for Compliance with DOT Regulations in the Shipment of
Environmental Laboratory Samples, Memo from David Weitzman, Work Group Chairman,

Office of Occupational Health and Safety (PM-273), April 13, 1981.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/60/B-07/001.
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STANDARD OPERATING PROCEDURE
NO. SAS-03-02

CHAIN OF CUSTODY
Revision 0

1.0 PURPOSE
This Standard Operating Procedure describes procedures for preparation and use of the chain of custody
(COC) form that accompanies field-collected soil, sediment, water, air or geotechnical samples. Procedures
are also provided for preparation and use of custody seals for securing openings of sample containers during
transport of samples to the analytical laboratory. COC forms and custody seals are used to provide
documentation of sample integrity from the time of collection to time of sample receipt and acceptance by the
analyzing laboratory or testing laboratory.

2.0 EQUIPMENT AND MATERIALS
e COC forms;
o Custody seals;
e Gallon-size plastic sealable bags; and

o Clear plastic packing tape.

3.0 HEALTH AND SAFETY

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
and acknowledgment form indicating that they have read and fully understood the HASP and their individual

responsibilities, and fully agree to abide by the provisions of the HASP.
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40 METHODS/PROCEDURES
4.1  Chain of Custody Form Items to Complete

Attachment A presents an example COC form. The following general information must be completed on the
COC form:

Laboratory name, address, telephone number;

Document control number;

Site manager name on Attention line;

Project number;

Site name;

Complete field sample identification number;

Sample collection date for soil, sediment and water samples or sample start and collection dates for
ambient air monitoring samples;

Time of sample collection for soil, sediment and water samples or sample start and collection times for air
monitoring samples;

Sample matrix (i.e. liquid, solid, or gas);

Number of containers;

Analysis or testing method requested:;

End pressure, Summa can identification number, and flow controller serial number for air monitoring
BTEX samples and filter identification number for air monitoring PM10 samples.

Sample preservatives used (other than ice) in Remarks column;

Turn-around time requested (specify if turn-around time is business or calendar days) in Special
Instructions box;

Signature of person(s) conducting sampling;

Strike line with samplers initials and the date samples are relinquished in order to complete unused
portion of COC form;

Signature of person relinquishing the sample custody (person relinquishing custody must be a sampler to
ensure chain of custody is maintained);

Signature of person transporting samples to the lab if other than sampler/relinquisher or third-party

carrier;
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4.2

DO NOT write “FedEX” or other third-party carrier’s name in the Relinquished To box. The air bill and
carrier’s established custody documentation procedure is used to verify custody during transportation.
Date and time samples are relinquished;

Custody seal identification numbers; and

Freight bill identification number in Special Instructions box or at bottom of Remarks column (if third

party shipper is used to transport).

Chain of Custody Form and Procedures

If a sampling event requires the use of more than one shipping container (cooler for soil/sediment/water
samples or box for certain air monitoring samples or soil samples for geotechnical testing) a separate
COC form must be completed for each shipping container. For each container, the associated COC form
must list only the samples contained in that container.

When it is known that numerous chains of custody will be required for a project or for a single sampling
event, it is acceptable to pre-type the laboratory name, address, telephone number, project number, site
name, 3-letter project name abbreviation in Document Control Number area, and site manager name.
These are the only information fields that may be pre-typed.

Each COC should contain a unique document control number in the format: 3-letter project name
abbreviation — identification number — 4 digit year, e.g. AES-001-2006, AES-002-2006 and so on. For
each project COC identification numbers should be assigned sequentially beginning with 001 for each
calendar year. (Exception: for remediation ambient air monitoring projects that span two or more
calendar years, continue sequential numbering throughout the project.)

The COC form must be completed in ink.

Corrections must be made by drawing a single line through the data that is in error and initialing and
dating at the end of the line. The use of correction fluid or tape is not allowed. Do not write over text or
numbers to correct. If multiple corrections are needed, copy correct information to a new COC and
destroy copy with errors.

If the number of samples included in the shipping container is less than the number of data entry lines on
the COC, draw a single diagonal line running from left down to the lower right hand corner of the field

sample data area. The sampler’s initials and date must appear along the line.
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4.3

Seal the completed COC form in a plastic storage bag. For cooler shipping containers, tape the bag to the
inside of the cooler lid prior to sealing the cooler. For box shipping containers, insert the bagged COC
form into the box prior to sealing the box.

If samples are to be shipped by a third party carrier (e.g. Federal Express) the third party carrier does not
need to sign the chain of custody. The COC form may be sealed inside the container prior to shipping. If
samples are to be hand-delivered to a laboratory by someone other than the sampler/relinquisher (e.qg., site
construction manager or laboratory courier), the sampler/relinquisher must transfer custody by having the
carrier sign in the “Received By” section of the COC form and enter the date and time of transfer. Then

seal the COC form inside the container.

Custody Seal Procedures

A sample custody seal is a strip of adhesive paper used to detect unauthorized tampering with samples prior to

receipt by the laboratory. Attachment A presents an example of a completed custody seal. Custody seals are

pre-numbered and should be used instead of laboratory custody seals whenever possible.

A minimum of two custody seals are used per shipping container, one on each long side of the cooler or
across each opening of a box. For coolers, one of the custody seals must be placed from the lid to the
side of the cooler such that it would be necessary to break the seal in order to open the shipping container.
Cover each custody seal with a single piece of clear packing tape wrap it around the perimeter of the
cooler. For boxes, place a custody seal across each opening of the box (top and bottom) and cover with a
piece of packing tape, making sure tape is secured in such a way that it cannot easily be removed.

The relinquisher must sign and date each custody seal in ink and include the site identification
abbreviation in the custody seal number area.

Each custody seal has a pre-printed unique six-digit identification number. This number along with the
site identification abbreviation must be transferred exactly to the Custody Seal Number box on the COC.
The identification number of all custody seals used in conjunction with the COC must be listed on the
COC. If a custody seal other than the pre-numbered one, a unique identification number must be printed

on the seal and transferred exactly to the Custody Seal Number box on the COC.
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5.0 DATA MANAGEMENT AND RECORDS MANAGEMENT
A copy of the COC forms and freight bills used in the above procedure will be transferred to the Project

Manager and maintained in the project-specific file as part of the official chain of custody record.

6.0 QUALITY CONTROL AND QUALITY ASSURANCE

e Each COC will be checked for accuracy and completeness (i.e. sample list complete, sample data entered
correctly etc.) by another member of the field sampling team before samples are relinquished for
transport. In the event the sampler is the sole person on-site, the COC will be checked for accuracy and
completeness within 24 hours of the sampling event by a member of the project team.

e Review of the COC forms and freight bills used in the above procedure will be conducted during
evaluations of sampling procedures by personnel. The COC forms will also be reviewed as part of the
data validation process when the laboratory returns the completed COCs following receipt and analysis of

samples.

7.0 REFERENCES AND ADDITIONAL RESOURCES
ASTM, International, 1999, D 4840-99 (2004) Standard Guide for Sample Chain-of-Custody Procedures.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001.
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ATTACHMENT A
EXAMPLE CHAIN-OF-CUSTODY AND CUSTODY SEAL FORMS
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Request for Chemical Analysis and Chain of Custody Record

Send Results to:

Attention:

Laboratory:

Document Control No.:

Address:

Lab. Reference No. or Episode |

City/State/ZIP:

Telephone: 5 7
elephone: .g S
Project Number: Sample Type g §
3 &
Site Name: Matrix | © §
© @
— XN
)
Sample Number Sample Event Sample Depth Sample 5 I3 Q§
i =([ZBlal €] &
Group or (in feet) Collected S|=|&| 5|
Sample Sample Sl 9=
SWMU P mp Round Year gla|olz|?
Name Point | Designator From | To | Date | Time Remarks
Sampler (Print Name): Sampler (signature): Custody Seal Number Special Instructions
Relinquished By (signature): Date/Time [Received By (signature): Date/Time [lce Present in Container: Temperature Upon Receipt:
1. 1. Yes [ ] No[_]
Relinquished By (signature): Date/Time [Received By (signature): Date/Time [Laboratory Comments:
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Signature

Date

-112504
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STANDARD OPERATING PROCEDURE
NO. SAS-03-03
SAMPLE LOCATION IDENTIFICATION AND CONTROL
Revision 1
1.0 PURPOSE

2.0

This Standard Operating Procedure (SOP) describes the guidelines for the identification of sample locations
and field measurements of topographic features, water levels, geophysical parameters, and physical
dimensions frequently required during groundwater, hazardous waste, and related field investigation
activities. The scope of such measurements depends on the purpose of the field investigation. Samples

collected from each sampling location will have a unique sample identified in accordance with ENV-03-01.

All sampling locations shall be uniquely identified and depicted on an accurate drawing or a topographic or
other site map, or be referenced in such a manner that their location(s) are established and reproducible. A
sample location must be identified by a coordinate system or other appropriate procedures which would
enable an independent investigator, to collect samples from reproducible locations. Repetitive sampling might
be performed, for example, to monitor the progress of a remedial program, to check for suspected erroneous

results from an initial sampling, or to check the reproducibility of results.

EQUIPMENT AND MATERIALS
e Site map;

e Surveying equipment;

e Measuring tape;

o Field notebooks/logs; and

e GPS unit.
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3.0

SAMPLE LOCATION IDENTIFICATION

Locations for collection of samples are assigned alphanumeric codes which are used to coordinate laboratory

data tracking and graphic depiction of sample locations on drawings and figures. Samples collected from each

sampling location will have a unique sample identified in accordance with ENV-03-01. Each sample location

is issued a unique numeric code that corresponds to a specific map location on a plan view of a site and

vicinity. An alpha-code (letter) is used to describe the type of sampling activity performed at the specific

numeric location. The following alpha codes will be used:

Air AS | Air Sparging Point
GP | Gas Probe
GM | Gas Monitoring Well
SV | Soil Vapor Probe
VE | Soil Vapor Extraction Well

Material AC | Asbestos Containing Material
LS Lead Wipe Sample
Sediment SD | Sediment

Soil SB | Soil Boring
SS | Surface Soil
TP | TestPit
EB | Excavation Base
EW | Excavation Well

Water MW | Groundwater Monitoring Well

PZ | Piezometer
PW | Potable Water Well
RW | Recovery Well
TW | Temporary Monitoring Well
SW | Surface Water
SG | Surface Water Staff Gauge
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4.0

A typical series of alpha numeric codes for a site might include test pit locations TP01 through TP12; borings
SBO01, SB02, SB03; monitoring wells MW01, MWO02, MWO3, etc.

Each sample location will have only one alphanumeric code. A borehole drilled for the purpose of installing a
monitoring well will be identified as MWO1. There should not be a location SBO1 for soil sample location

identification and MWOL1 for groundwater sample location identification.

Note that soil borings performed for the purpose of collecting a groundwater grab sample (e.g. through
screened auger, open borehole, Geoprobe®, Hydro-Punch®, etc.) are identified as soil borings, not
monitoring wells. These types of sampling locations may be further identified on site figures with a clarifying
suffix (GW), such as SB01(GW). The site map legend will explain the meaning of all symbols used to
identify sampling points.

If previous work has been performed at a site, the alphanumeric code should continue with previous
successive numbers. If there is any potential for conflict with existing sample number identifiers, the
proposed sample number should begin with series 101, 1001, or other appropriate system. Dashes should be

eliminated from sample number identifiers, such as SB101 should be used instead of SB-101.

SURVEYED LOCATIONS

Survey control should be performed following monitoring well and borehole installations by a surveyor
licensed in the state of the project site. Vertical elevations to the top of each new well casing will be
established within = 0.01 foot. Ground surface elevations at each well and borehole location should be
established within = 0.01 foot. Elevations should be referenced to the North American Vertical Datum of
1988 (NAVD 88). Alternative systems may be used on a project-specific basis, with appropriate reference

documentation in the master project file and final reports.

Lateral locations based on an established grid system will be determined for each sampling location. Lateral
locations should be calculated to within + 1-foot. The site map should include at minimum sampling

locations, structure boundaries, property boundaries, nearby surface water, site grid system origin according
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5.0

Multi

to either a state plane coordinate system or latitude and longitude, bar scale, and a north arrow. Specific state

reporting and mapping requirements should be checked prior to final plan development.

In conducting vertical surveys, the following procedures should be used or should be referenced in
subcontractor service agreements with licensed surveyor:

e When practical, level circuits will close on a bench mark other than starting bench mark;

e Readings should be recorded to the closest 0.01 foot using a calibrated rod;

o Foresight and backsight distances should be reasonably balanced;

e Rod levels should be used;

e No side shot should be used; and

e Benchmarks should be traceable to USGS benchmarks.

Field staff and contractors will record all field data collected during survey activities in accordance with

SOP SAS-01-01 for incorporation into site data reports, maps, tables, etc.

TRIANGULATION

Triangulation shall be used if a registered surveyor is not contracted. This method encompasses distance
measurement from sampling points relative to two and sometimes three known points. Distance
measurements should be accurate to within +1 foot allowing for sag in the measuring tape and other
inaccuracies. Measuring to two known points is typically adequate for rough measurements made with a
pocket transit and 100-foot tape; however, measuring to three known points reduces potential error. Distance
measurements should be made relative to distinctive features having a probable life span in excess of 10
years. Examples include the following:

e Power pole located on north side of plant entrance #1 driveway;

e SE corner of plant building 2 located at 111 Survey Circle; or

o NW corner of retaining wall running north-south along Bass Creek.

Unacceptable triangulation points include fence posts, trees, temporary stakes or markers etc., unless these

features are to be located within 15 days by survey.
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When locating sampling points, decide which site features will be important to illustrate on a site map in the
report. If appropriate, also locate areas of known or suspected spills and manholes which may represent

migration pathways. Establish relative locations of these and other pertinent site features by triangulation.

The client should be consulted regarding the existence of plant drawings or other surveyed maps which
accurately show the relative location of major site features. The field notebook should record information
describing the drawing (e.g., who it was prepared by, date, drawing number, etc.) and describe the points on

the drawing being used for triangulation purposes.

If only one site feature is convenient for triangulation, the remaining two reference points can be established
by running a line toward a more distant site feature, which can be easily located later, and the recorded

distance from a defined point along that line.

GLOBAL POSITIONING SYSTEM (GPS)
Global Positioning System (GPS) is an appropriate method to determine the location of site investigation

features in limited circumstances, and is solely at the discretion of the project manager.

There are significant accuracy limitations with GPS which limits the effectiveness of this technology in the
role of sample location. For sites where accuracy less than £ 10 feet is acceptable, or surveying is impractical,
GPS is a suitable sample location method. GPS is not suitable for sites requiring a higher degree of accuracy.
However, the recording of GPS coordinates is encouraged for all sites where monitoring wells or other
permanent features may be obscured by snow, vegetation, or other obstructions. In such cases, GPS may

assist in locating the monitoring well, etc. despite the accuracy limitations.
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7.0 REFERENCES

ASTM International, 2002, D5906-02 Guide for Measuring Horizontal Positioning During Measurements of
Surface Water Depths.

USEPA, 2001, Environmental Investigations Standard Operating Procedures and Quality Assurance Manual
(EISOPQAM), Region 4, Enforcement and Investigations Branch, SESD, Athens, Georgia,
www.epa.gov/region4/sesd/eisopgam/eisopgam.html.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/60/B-07/001.
Zilkoski, David B., J.H. Richards, and G.M. Young , 1992, Results of the General Adjustment of the North

American Vertical Datum of 1988, American Congress on Surveying and Mapping, Surveying and
Land Information Systems, Vol. 52, No. 3, 1992, pp.133-149.
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STANDARD OPERATING PROCEDURE
NO. SAS-04-01

DATA QUALITY GENERAL CONSIDERATIONS
Revision 0

1.0 PURPOSE
This Standard Operating Procedure (SOP) describes general guidelines that are to be used in conjunction with
the USEPA mandatory data quality objectives (DQO) process. Guidelines are intended to assist with

planning and conducting quality sampling operations in the field.

2.0 EQUIPMENT AND MATERIALS
Equipment and materials will vary based on the type of data and method of data collection. In general, the
following equipment and materials shall be utilized to assist with the collection and recording of quality data:
o  Site map(s);
o Field logbook and/or appropriate field forms;
o Method-specific, laboratory-provide containers for the collection of samples for chemical analysis;
e Chain of custody (COC) forms;
e Measuring tape(s), Global Position System (GPS), or other equipment necessary to document sample
location; and

e Camera.

3.0 HEALTH AND SAFETY WARNING
Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read

and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement

Multi-Site FSP - Appendix A Page 44 of 340



SOP Name: Data Quality General Considerations

INTEGRYS BUSINESS SUPPORT, LLC SOP Nambar:  Sasoao1
Revision: 0
Effective Date: 07/05/2007
Page: 20f3
Authors: M. Skyer / T. Gilles Q2R & Approval By:  C. Barry Q3R & Approval By: M. Kelley

4.0

and acknowledgment form indicating that they have read and fully understood the HASP and their individual

responsibilities, and fully agree to abide by the provisions of the HASP.

SAMPLING CONSIDERATIONS
There are two categories of sampling collection activities. The categories include 1) collection of screening
data with definitive confirmation and 2) collection of definitive data. The decision making process in each

category incorporates a wide range of analytical methods and provides quality analytical data.

Screening data provides a quick, preliminary assessment of site contamination that involves rapid, non-
rigorous methods of sample preparation and less precise analytical methodologies. Preliminary assessments
of types and levels of contaminants can be made quickly which allows for the greatest amount of data with the
least expenditure of time and money. Screening data generally produces data that can be identified and
quantified, but may not be relatively precise. A minimum of 10 percent of the screening data must be
confirmed using definitive data. Without sufficient confirmation data, screening data will not be recognized

as quality data.

Data that is generated by stringent analytical methods (e.g. approved USEPA methods) is defined as
definitive data. Whether generated on or off-site, the quality assurance/quality control (QA/QC) protocol of
the analytical methods must be achieved. Analytical and total measurement of error must be calculated for
the data to be considered definitive. Definitive data is generally analyte-specific and can be confirmed by
subsequent analysis (e.g. duplicate, matrix spike/matrix spike duplicate, etc.). Printed or electronic data,

spectra, and chromatographs are typically provided as backup information.

Several factors must be considered prior to data collection to ensure the data obtained meets the DQOs and is
appropriately addressed and incorporated into procedures outlined the Site-Specific Work and/or Field
Sampling Plan (FSP) or otherwise specified in activity- or task-specific SOPs:

o Representative Sampling Sites — Selection of representative sampling sites is dependent on the type of

investigation undertaken.
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e Analytical Methods/Parameters — The analytical methods/parameters shall be dictated by the constituents

of potential concern (COPCs), sample media, potential range of chemical concentrations, site conditions,
and field investigator’s knowledge.

e Sample Collection Method — The sample collection method to be used shall be dictated by the

investigation, analytical methods/parameters, and category of data desired (screening data with definitive

confirmation or definitive data).

o Sampling Equipment — The sampling equipment shall be dictated by the investigation, category of data

desired (screening data with definitive confirmation or definitive data), analytical method, sampling

method, and the potential for the equipment materials to affect analytical results (e.g. cross-contamination

potential, sorption potential, etc.).

REFERENCES AND ADDITIONAL RESOURCES

ASTM International, 2000, D6568 Standard Guide for Planning, Carrying Out, and Reporting Traceable
chemical Analyses of Water Samples.

ASTM International, 2004, D7069-04 Guide for Field Quality Assurance in a Ground-water Sampling
Event.

USEPA. 1994a. Evaluation of Sampling and Field-Filtration Methods for the Analysis of Trace Metals in
Ground Water s. September 1994, EPA/600/SR-94/119.

USEPA, 1995. Method 1669: Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria
levels. April 1995, EPA/621/R-95/114.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001.
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STANDARD OPERATING PROCEDURE
NO. SAS-04-02

DATA QUALITY OBJECTIVES
Revision 0

1.0

2.0

PURPOSE

This Standard Operating Procedure (SOP) describes the guidelines for determining Data Quality Objectives
(DQOs). The USEPA has established a mandatory DQO process for sites to ensure that all data is
scientifically valid. The DQO process also establishes protocols to support decision making which includes

defining the type, number, and quality of the environmental data to be collected.

DATA QUALITY OBJECTIVES PROCESS

The DQO process is a series of seven steps that facilitate the planning of environmental data collection
activities. DQOs are qualitative and quantitative statements developed from the DQO process. The DQO
process helps investigators ensure that data collected are of the right type, quantity, and quality needed to

support environmental decisions.

The following are the seven steps of the DQO process (USEPA 2006):
1. State the problem.

2. ldentify the goal of the study.

Identify information inputs.

Define the boundaries of the study.

Develop the analytic approach.

Specify performance or acceptance criteria.

N o gk~ w

Develop the plan for obtaining data.

This DQO process shall define qualitative and quantitative criteria for determining when, where, and how
many samples (measurements) to collect for a desired level of confidence. The DQO process shall be
employed during the planning stages of any field investigation activities that include analytical data

collection. This information along with sampling procedures, analytical procedures, and appropriate quality
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3.0

3.1

3.2

3.3

assurance/quality control (QA/QC) procedures shall be documented in the Quality Assurance Project Plan
(QAPP), Field Sampling Plan and SOPs, and/or Site-Specific Work Plan(s).

DATA QUALITY OBJECTIVE (DQO) LEVELS

Data collected and analyzed from a field investigation is categorized by five DQO levels. Each of these levels
is determined by the types of technology and documentation used, and the analytical degree of sophistication.
These DQO levels are numbered I through V, with Level I being the lowest quality data and Level V the
highest. These DQO levels will be used when determining the appropriate data collection methods for

achieving the goals of the field investigation.

DQO Level |

DQO Level | data typically are field screening data collected in real-time using portable instruments, e.g.
photoionization detector (PID). This DQO level is normally used to aid in sample point selection and to
differentiate highly impacted samples from low-level impacts. Level | analyses are used for qualitative data
collection only, and results cannot be considered quantitative. Instrument calibration provides the quality

control component for Level | data.

DQO Level li

DQO Level Il data is typically characterized by field analysis of samples using portable instruments that can
be used on-site, e.g. portable gas chromatograph (GC) instrument. This level is considered semi-quantitative
due to lack of supporting QA/QC documentation. Instrument calibration provides the quality control

component for Level Il data.

DQO Level Il

DQO Level Il data is data generated in an analytical laboratory using USEPA and other recognized standard
methods with rigorous QA/QC protocols. The analytical laboratory can be either an on-site mobile laboratory
or a remote laboratory. Level Il data is considered quantitative; it provides identification and quantification

of chemicals in environmental samples. This data may be used for evaluating compliance of sample results

Multi-Site FSP - Appendix A Page 48 of 340



SOP Name: Data Quality Objectives

INTEGRYS BUSINESS SUPPORT, LLC SOP Nambar:  Sas.o402
Revision: 0
Effective Date: 06/26/2007
Page: 3of4
Authors: M. Skyer / T. Gilles Q2R & Approval By:  C. Barry Q3R & Approval By: M Kelley

3.4

3.5

4.0

relative to environmental standards, in risk assessment studies, and may be compared to results of other

samples collected at a similar DQO level.

DQO Level IV

DQO Level 1V data is the same as DQO Level Il with the addition of rigorous documentation including raw
data from the analytical laboratory instruments. Level IV analytical data is quantitative and defensible.
Superfund investigations normally require DQO Level IV for data used in conducting formal human health
risk assessment studies. Standard USEPA-designated field procedures are required on all investigations
requiring DQO Level IV quality data. Any deviations from these methods shall be documented in the field
logbook and/or on the appropriate field form, or in the approved Site-Specific Work and/or Sampling Plan.
Field personnel involved in data collection shall be aware that such deviations in the fieldwork may reduce

the DQO level of the data, with a subsequent reduction in data usability.

DQO Level V

DQO Level V data include deviations from the standard suites of parameters normally analyzed under the
USEPA protocols. DQO Level V procedures are by definition non-standard and, therefore, they are not
discussed in detail. DQO Level V procedures generally require pre-approval before use and shall be
addressed in Site-Specific Work and/or FSP(s), as appropriate.

REFERENCES AND ADDITIONAL RESOURCES
ASTM International, D7069-04 Guide for Field Quality Assurance in a Ground-water Sampling Event.

USEPA, 1990, Quality Assurance/Quality Control Guidance for Removal Activities, Sampling QA/QC Plan
and Data Validation Procedures, Interim Final, EPA/540/G-90/004.

USEPA, 2001, Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual (EISOPQAM), Region 4, Enforcement and Investigations Branch, SESD, Athens,
Georgia.

USEPA, 2002a, Quality Management Plan for the Superfund Division, Region 5, Chicago, Illinois.

USEPA, 2002b, Guidance for Quality Assurance Project Plans, EPA QA/G-5, EPA/240/R-02/009.
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USEPA, 2006, Guidance on Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-4,
EPA/240/B-06/001.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001.
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STANDARD OPERATING PROCEDURE
NO. SAS-04-03

QUALITY CONTROL SAMPLES
Revision 1

1.0

2.0

3.0

4.0

PURPOSE
This Standard Operating Procedure (SOP) describes the guidelines for the collection of quality control (QC)
samples. QC samples are utilized to evaluate field and laboratory quality control procedures and the

precision, accuracy, representativeness and comparability of data obtained during investigative activities.

EQUIPMENT AND MATERIALS
Equipment and materials for the collection and analysis for quality control samples shall be identical to those

used for the collection and analysis of the sample of similar media and collection method.

HEALTH AND SAFETY WARNING

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
and acknowledgment form indicating that they have read and fully understood the HASP and their individual

responsibilities, and fully agree to abide by the provisions of the HASP.

QUALITY CONTROL SAMPLES
QC samples include field duplicate samples, matrix spike (MS) and matrix spike duplicate (MSD) samples,
trip blanks, and field/equipment blanks.
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4.1

4.2

4.3

Field Duplicate Samples

Duplicate samples are collected from various media to evaluate the representativeness and comparability of
data obtained during investigative activities. These samples shall be collected at the same time, using the
same procedures, the same equipment, and in the same types of containers as the original sample. They shall
also be preserved in the same manner and submitted for the same analyses as the requested analytes. The
minimum/required frequency of duplicate sample collection for each sample media shall be specified in the
Quality Assurance Project Plan (QAPP), Field Sampling Plan (FSP), and/or Site-Specific Work and/or
Sampling Plan(s). If the frequency of collection is in conflict between the above mentioned documents, the

Site-Specific Work shall take precedence. The evaluation of these samples is described in the QAPP.

Matrix Spike and Matrix Spike Duplicate Samples

MS/MSD samples are collected from various media to evaluate the precision and accuracy of laboratory
procedures. As with field duplicate samples, MS/MSD samples shall be collected at the same time, using the
same procedures, the same equipment, and in the same types of containers as the original sample. They shall
also be preserved in the same manner and submitted for the same analyses as the requested analytes. The
minimum/required frequency of MS/MSD sample collection for each sample media shall be specified in the
QAPP, FSP, and/or Site-Specific Work and/or Sampling Plan(s). If the frequency of collection is in conflict
between the above mentioned documents, the Site-Specific Work shall take precedence. The evaluation of
these samples is described in the (QAPP).

Trip Blanks

Trip blanks are used as control or external quality assurance/quality control (QA/QC) samples to detect
contamination that may be introduced in the field, in transit to or from the sampling site, or in bottle
preparation, sample log-in, or sample storage sites within the laboratory. Trip blanks will also reflect
contamination that may occur during the analytical process. Trip blanks are samples of reagent free water,
properly preserved, which are prepared in a controlled environment prior to field mobilization. These samples
are prepared by the analytical laboratory. The trip blanks are kept with the laboratory provided containers
through the sampling process and returned to the laboratory with the other aqueous samples for VOC
analysis. Trip blanks must be used for samples intended for VOC analysis and are preserved and analyzed for
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4.4

5.0

VOCs only. One trip blank will accompany each cooler containing aqueous samples for VOC analysis or as
specified in the QAPP, FSP, and/or Site-Specific Work and/or Sampling Plan(s). If the frequency of
collection is in conflict between the above mentioned documents, the Site-Specific Work shall take
precedence. The evaluation of these samples is described in the QAPP.

Field/Equipment Blanks

Field/equipment blanks are used to determine 1) if non-disposable equipment decontamination procedures are
being carried out properly and there is no "carryover" from one sample to another and 2) ensure that
disposable equipment is free of measurable concentrations of constituents of potential concern.
Field/equipment blank shall be collected by pouring distilled or ultrapure/DI water onto or into the sampling
equipment and direct filling the appropriate sample containers with the DI water from the sampling
equipment. Field blank will be handled and treated in the same manner as all samples collected unless noted
otherwise below. Field/equipment blanks are always collected after sampling equipment has been
decontaminated and may be performed prior to collecting the first sample, after collecting highly impacted
samples, and/or at the conclusion of sampling. The minimum/required frequency of field/equipment blanks
for each sample media shall be specified in the QAPP, FSP, and/or Site-Specific Work and/or Sampling
Plan(s). If the frequency of collection is in conflict between the above-mentioned documents, the Site-
Specific Work shall take precedence. The evaluation of these samples is described in the QAPP.

REFERENCES AND ADDITIONAL RESOURCES

USEPA, 1990, Quality Assurance/Quality Control Guidance for Removal Activities, Sampling QA/QC Plan
and Data Validation Procedures, Interim Final, EPA/540/G-90/004.

USEPA, 2001, Environmental Investigations Standard Operating Procedures and Quality Assurance
Manual (EISOPQAM), Region 4, Enforcement and Investigations Branch, SESD, Athens,
Georgia.

USEPA, 2002a, Quality Management Plan for the Superfund Division, Region 5, Chicago, Illinois.

USEPA, 2002h, Guidance for Quality Assurance Project Plans, EPA QA/G-5/ EPA/240/R-02/009.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001.
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STANDARD OPERATING PROCEDURE
NO. SAS-04-04
EQUIPMENT DECONTAMINATION
Revision 1
1.0 PURPOSE

2.0

This Standard Operating Procedure (SOP) describes the guidelines for decontamination of equipment prior to

its 1) initial use onsite 2) reuse at another sampling interval or location, and 3) demobilization from Site as

specified in the Site-Specific Work Plan or as otherwise specified. Personnel decontamination is described in

the site-specific Health and Safety Plan (HASP).

EQUIPMENT AND MATERIALS

Decontamination equipment and materials may vary based on the size or type of equipment, but generally

include the following:

Decontamination detergents (e.g. Alconox);

Tap water;

Deionized, distilled and organic-free water;

Acid solution (optional);

Approved cleaning solvent (e.g. isopropanol, hexane, Stoddard) (optional and/or site-specific);
Metal scrapers;

Brushes;

Buckets;

Steam cleaner or high-pressure, hot water washer;

Racks, normally metal (not wood) to hold miscellaneous equipment;
Buckets, 55-gallon drums, or other approved storage containers;
Plastic sheeting;

Utility pump (optional);

Paper towels;

Personal protective equipment; and
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e Logbook and/or appropriate field form.

3.0 HEALTH AND SAFETY WARNINGS
Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific HASP based on corporate health and safety policies and manuals, past field experience,
specific site conditions, and chemical hazards known or anticipated to be present from available site data.
Before site operations begin, all employees, and subcontractor personnel will have read and understood the
HASP and all revisions. Before work begins, all site project staff will sign an agreement and
acknowledgment form indicating that they have read and fully understood the HASP and their individual

responsibilities, and fully agree to abide by the provisions of the HASP.

4.0 EXECUTION

4.1  General Requirements
All expected types and levels of contamination shall be discussed during field activity planning and a
decontamination plan sufficiently scoped within the Site-Specific Work Plan. Until proven otherwise, all
personnel and equipment exiting the area of potential contamination/work zone will be assumed to be
contaminated. Personnel involved in decontamination efforts shall be equipped with the same personal

protective equipment as those conducting the field activity until a lower level of risk can be confirmed.

Decontamination procedures may be subject to federal, state, local, and/or the client’s regulations. All
regulatory requirements shall be satisfied, but the procedures adopted shall be no less rigorous than those

presented in this SOP.

Climatic conditions anticipated during decontamination activities may impact the implementation of the
procedures describe in this SOP. Special facilities or equipment may be needed to compensate for weather
conditions (e.g. temporary, heated structures for winter work). In addition, it may be necessary to establish

special work conditions during periods of high heat or cold stress.
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4.2  Preparation

42.1

4.2.2

Site Selection

The equipment decontamination facility or area shall be located in an area where contaminants can be
controlled and at the boundary of a “clean zone” or “cold zone”. The location shall also be selected to prevent
equipment from being exposed to additional or other contamination. When Site layout and size allow, a
formal “contamination reduction zone” or “warm zone” shall be established in which decontamination efforts
will be conducted. This area shall be conspicuously marked as “off-limits” to all personnel not involved with

the decontamination process.

The equipment decontamination facility or area shall also be located where decontamination fluids and
materials can be contained and easily discarded or discharged into controlled areas of waste. This facility or
area shall have adequate space for the storage of unused and used storage containers, until such time as they

can be relocated or disposed of.

Decontamination Pad

Some Site may have an existing decontamination pad. If a decontamination pad has been previously
constructed, it shall be evaluated for logistics capabilities, such as water supply, electrical power, by-product
handling capabilities, and cleanliness. An existing decontamination pad shall be used or modified to the
extent practical. If a decontamination pad is not present or the existing pad cannot be used or modified for
use, a pad consisting of a sturdy base, lined with plastic sheeting of high-density polyethylene with four raised
sides and a sump for collection of fluids will be constructed unless otherwise specified by the Site-Specific
Work Plan. Some field activities, which consist of hand sampling or other small equipment, may not require
a decontamination pad. In these cases, buckets, small wash tubs, or small pools may be sufficient for

equipment decontamination.
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4.2.3 Water Supply

4.2.4

Large volumes of water, often exceeding 1,000 gallons per day, may be required for decontamination
activities, especially for drill rigs and other large equipment. The water used for decontamination must be
clean, potable water. In most cases, municipal water supplies are adequate. Private potable water supplies

shall be evaluated on a case-by-case basis prior to use.

Cleaning Equipment and Supplies

A portable steam cleaner or high-pressure hot water washer is normally required to clean contaminated heavy
machinery (e.g. drill rig, backhoe, etc.) as well as materials and associated tools. Most steam cleaners and
washers are commercially available for both portable generators or supplied AC power. Site logistical
considerations may dictate the type of equipment required. Typical steam cleaners/washers operated on
relatively low water consumption rates (2 to 6 gallons per minute) and can be used in conjunction with other
cleaning fluids mixed with the water. High-pressure steam is preferred to high-pressure water because of
steam’s ability to volatilize organics and to remove oil and grease from equipment. Since units tend to
malfunction easily and are susceptible to frequent maintenance and repair (especially under frequent use and
freezing conditions), a second or back-up unit should be available onsite or arranged for with a nearby vendor

to the extent practical, for longer duration field activities.

Garden sprayers may be used for final rinsing or cleaning. However, these sprayers shall be limited to use
with small hand tools and sampling equipment. Since these sprayers tend to malfunction or break down

easily, a second or backup sprayer shall be maintained onsite.

Metal scrapers and brushes shall be used to physically remove heavy mud, dust, etc. from equipment prior to
and during the equipment rinses. Scrapers and brushes are relatively inexpensive and shall be replaced as

necessary to support cleaning activities.
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4.3
43.1

Decontamination solutions may consist of the following:

e Laboratory detergent shall be a standard brand of laboratory detergent such as Alconox® or Liquinox®;
e Nitric acid solution (10 percent) will be made from reagent-grade nitric acid and deionized water;

¢ C(Cleaning solvent;

e Potable water;

e Deionized water;

e Distilled water; and

e Organic-free water.

The use of cleaning solvents shall be carefully considered prior to use with respect to safety, handling and

disposal, and potential impact to analytical results and the environment.

Potable, deionized, distilled, and organic-free water should contain no heavy metals or other inorganic
compounds (i.e., at or above analytical detection limits) as defined by a standard Inductively Coupled Argon
Plasma Spectrophotometer (ICP) scan and no pesticides, herbicides, extractable organic compounds, and less
than 5 pg/l of purgeable organic compounds as measured by a low-level GC/MS scan. The level of QA/QC
required during the project to verify and document the purity of the water and the number of rinsate blanks
required to verify and document the effectiveness of decontamination procedures shall be based on data
quality and project objectives as specified by the Site-Specific Work and/or Quality Assurance Project Plan

(QAPP). The use of non-potable or untreated potable water supply for decontamination is not acceptable.

Equipment and Vehicle Decontamination Procedures

General Procedures

The following procedures are presented as general guidelines and shall be followed unless otherwise required
by the Site-Specific Work Plan or otherwise specified:

1. Physical removal of particles;

2. Steam or water wash with potable water to remove particles;

3. Rinse critical pieces of equipment with an approved cleaning solvent or nitric acid solution (optional

and/or site-specific);
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4.3.2

4.4
44.1

4. Steam or water wash with a mixture of detergent and potable water;
5. Steam or water rinse with potable water; and

6. Airdry.

Special Case — Drilling Equipment

During decontamination of drilling equipment and accessories, clean auger flights, drill rods, and drill bits as
well as all couplings and threads. Generally, decontamination can be limited to the back portion of the drill
rig, drill rig tires, drill rig mast, and parts that come in direct contact with samples or casings or drilling

equipment placed into or over the borehole.

Some items of drilling equipment cannot typically be decontaminated. These items include wood materials
(e.g. planks), porous hoses, engine filters, etc. These items shall not be removed from site until ready to

dispose of in an appropriate manner.

Other drilling equipment that requires extensive decontamination is water or grout pumps. Circulating and
flushing with a potable water and detergent solution followed by potable may be sufficient to clean them.
However, if high or unknown contaminant concentrations or visible product is known to exist, then
disassembly and thorough cleaning of internal parts shall be required before removal of the equipment from

the Site.

Sampling Equipment Decontamination Procedures

General Procedures

Sampling equipment shall be decontaminated prior to its 1) initial use onsite 2) reuse at another sampling
interval or location, and 3) demobilization from Site using the following procedure as general guidelines
unless otherwise required by the Site-Specific Work Plan or otherwise specified:

1. Physical removal of particles;

2. Rinse with an approved cleaning solvent or nitric acid solution (optional and/or site-specific);

3. Wash and scrub with a detergent and potable water solution;
4

Rinse with potable water;
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5. Rinse with high-grade water (deionized, distilled, or organic-free);
6. Airdry; and

7. Wrap in aluminum foil, shiny side out, for transport.

4.4.2 Special Cases

4.5

4.6

Steel tapes, water and interface probes, transducers, and thermometers, shall be cleaned with a detergent

solution and rinsed with high-grade water. Water quality meters shall be rinsed with high-grade water.

Pumps with internal components that contact a water sample (e.g., bladder pump) shall be deconned by
pumping a detergent solution (minimum two gallons) followed by potable water rinse (minimum two gallons)
and a high-grade water rinse (minimum two gallons). If field conditions (e.g., the presence of product)
indicate circulating and flushing a pump with a detergent solution followed by potable water is not an
adequate field decontamination procedure, the pump shall be disassembled and internal parts thoroughly

cleaned with a detergent solution followed by potable water rinse and a high-grade water rinse.

Well Material Decontamination Procedures

Well construction materials, including end cap, screen, and riser pipe, whether polyvinyl chloride (PVC),
stainless steel, or other material shall be cleaned with a steam cleaner or high-pressure hot water washer
before it is installed in the borehole. Well construction materials shall be handled while wearing latex, nitrile,

or equivalent gloves.

Equipment Segregating and Labeling

Decontaminated equipment shall be stored separating from contaminated equipment in a manner that prevents
the recontamination of “clean” equipment. Equipment that is cleaned utilizing these procedures shall receive
a final decontamination process at the completion of field activities and will be tagged, labeled, or marked

with the date that the equipment was cleaned.
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4.7 Disposal Practices

4.7.1

4.7.2

General Disposal Requirements

Disposal practices shall be in accordance with the procedures specified in the Site-Specific Work Plan.
Decontamination derived waste shall be contained, consolidated, and disposed shall be conducted to prevent
the spread of contaminants offsite or to “clean” locations onsite and in a manner consistent with the
acceptable disposal practices for the type and concentration of wastes that may be contained in the
decontamination derived waste. Contaminated equipment or solutions shall not be discarded in any manner
that may lead to the contamination of the environment by the migration of hazardous constituents from the

Site by air, surface, or subsurface transport mechanisms.

Onsite Storage, Treatment, and Disposal

On controlled, secured facilities, most decontamination derived waste shall remain onsite pending waste
characterization and disposal. The decontamination derived waste shall be labeled and stored in a manner that
does not pose a threat to contamination of personnel or areas to be sampled or a threat of release to the
environment. Liquids and solids shall be containerized separately in approved storage containers. Each
storage container shall be labeled with the following:

e Contents (e.g. decontamination fluids);

e Incompatibilities (if applicable);

e Accumulation date; and

e Contact person and phone number.

In some cases, an onsite treatment system is available for certain types of decontamination derived waste.
Treatment of decontaminated derived wastes shall be performed in accordance with any applicable permit

requirements and federal, state, and local laws and regulations.

In some cases, certain materials that are not contaminated or contain very low levels of contamination may be
disposed of onsite. Such materials may include may include drill cuttings, wash water, drilling fluids, and

water removed during the purging or sampling of wells. The low level of contamination (concentrations
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4.7.3

5.0

6.0

below applicable cleanup objectives) shall be confirmed prior to onsite disposal. Onsite disposal shall comply

with federal, state, and local laws and regulations.

Offsite Disposal

In most cases, decontamination derived waste cannot be disposed of or treated onsite. Decontaminated
derived waste shall be properly characterized prior to shipment to a licensed and approved treatment, storage,
and disposal facility. Decontamination fluids discharged to sanitary and/or storm sewers shall be properly

permitted prior to discharge. Offsite disposal shall comply with federal, state, and local laws and regulations.

DOCUMENTATION

Decontamination activities, including deviations for general procedures, shall be recorded in the field logbook

and/or on the appropriate field form as specified in SOP ENV-01-01 or as required by the Site-Specific Work.

REFERENCES
ASTM International, D5088-02 Practices for Decontamination of Field Equipment Used at Waste Sites.

USEPA, Region 1V, 2001, Environmental Investigations Standard Operating Procedures and Quality
Assurance Manual (EISOPQAM), Enforcement and Investigations Branch, SESD, Athens, Georgia.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/60/B-07/001.
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STANDARD OPERATING PROCEDURE
NO. SAS-05-01
SUBSURFACE EXPLORATION CLEARANCE
Revision 0
1.0 PURPOSE

2.0

3.0

The purpose of this standard operating procedure (SOP) is to ensure intrusive site activities are conducted
with the knowledge and approval of property owners, utility providers, and governmental agencies, as
appropriate, in a manner that minimizes potential exposure to subsurface hazards and damage to subsurface
utilities. Clearance of intrusive activity areas must be obtained from appropriate authorities and site
operators. This clearance comes in the form of 1) permission to enter a property, 2) ensuring subsurface
conditions will not be encountered that endanger the safety of site personnel, subcontractors, and authorized

visitors, and 3) demarcation of subsurface utilities/structures.

HEALTH AND SAFETY WARNING

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
and acknowledgment form indicating that they have read and fully understood the HASP and their individual
responsibilities, and fully agree to abide by the provisions of the HASP.

SITE ACCESS AND ENTRY
Access to properties subject to activities conducted under the contracted scope of services/work order is the
responsibility of the client as set forth in the environmental engineering and consulting services agreement.

The client will give reasonable access to client-owned properties for performance of services. If the client
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does not own or operate the property, it will secure an access agreement or other authorization for consultant

access to the site that will address the terms of access as well as any access restrictions.

Site entrance procedures are as follows:

The client will be advised of the date and time of site entrance and the purpose of the entrance.

In addition, if the site is not owned by the client, the owner of the property will be advised of the date
and time of site entrance and the purpose of the entrance.

Entrance to the site shall be through the main gate or other entrance specified by the client or owner.
If a site contact is present at the site, the consultant will introduce herself/himself and provide the site
contact with a business card. The consultant shall also identify other personnel who are or will be on-
site and explain their functions.

The consultant will complete any general sign-in procedures required for site entrance, unless
otherwise instructed by the client or property owner.

If a liability waiver is presented that is not pre-agreed to by the consulting company and the client or
owner, the consultant will call her/his Project Manager for instructions.

If entry is refused, the consultant will leave the site entrance and call her/his Project Manager for
instructions.

The time of site entrance, or refusal of entrance will be included in the field logbook entry for the day.

40 SITE CLEARANCE

Site clearance is required prior to commencement of any investigation or remediation activities. Three

categories of site clearance are required:

1. Property boundary identification,
2. Utility clearance, and

3. Clearance of any on-site subsurface obstructions, hazards or protected structures identified by the

client or property owner.
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4.1  Property Boundary Identification

4.2

The first step in site clearance is to demarcate the property boundaries. A client- or property owner-provided
plat of survey will be used if available. If no current plat of survey is available, the client or property owner
may be asked to have a licensed surveyor conduct a survey and mark the property boundaries or the
consultant may hire a surveyor to conduct the survey on behalf of the client. All property boundaries should
be fully known and marked prior to commencement of any site investigation activities. If an investigation
location appears to be outside of the property boundaries that encompass the area to which access has been

granted, the Project Manager shall be consulted prior to commencement of any activity at that location.

Utility Clearance

Written clearance of all underground utilities (private, commercial, and public) must be obtained prior to
commencing intrusive site activities (e.g. soil borings, GeoProbe advancement, test pit or trench excavation).
Utility clearance is vital for safe operations and provides notification to utility companies of intrusive work
being conducted in the vicinity of underground lines and structures. The utility clearance process is initiated
by calling a state- or city-specific one-call utility clearance hotline. One-call center information may be

obtained by calling “811” or visiting http://www.call811.com/state-specific.aspx. Generally, utility clearance

must be requested at least 48 hours in advance of the commencement of intrusive activities. In some states,
including Ilinois, utility clearance is the responsibility of the contractor performing the intrusive work (e.g.

drilling subcontractor or excavation company) rather than the contracting environmental consultant.

Assemble the following information to make the call or provide this information to the subcontractor:
o Name, address and phone number of person making request;
e Type and extent (size of excavation) of work being performed;
e Start date and time of excavation;
e Address, including street, number, city, and county (township range, section and quarter section
information may also be required);
e Nearest crossroad; and

e General legal description, if available.
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The following table lists the one-call-center contact information for the Midwest.
One Call System Non-Emergency Emergency Website
Name
Illinois J.U.L.LE. (800) 892-0123 --- http://www.illinois1call.com
(except City of Joint Utility Locating
: Information for

Chlcago) Excavators
City of Chicago DIGGER (312) 744-7000 --- http://www.cityofchicago.org
Indiana LLUP.PS. (800) 382-5544 --- http://www.iupps.org

Indiana Underground
Plant Protection Service

lowa lowa One Call (800) 292-8989 (800) 292-8989 http://www.iowaonecall.com
Kansas Kansas One Call (800) 344-7233 --- http://kansasonecall.com
Michigan MISS DIG System (800) 482-7171 --- http://www.missdig.org/MissDig/
Inc.
Missouri Missouri One Call (800) 344-7483 --- http://www.molcall.com
System
Wisconsin DIGGER (800) 242-8511 (800) 500-9592 http://www.diggershotline.com

Utility location agencies may only mark-out utilities on public right-of-ways adjacent to the property under

investigation and sewer and water departments may not be included in the locating services provided by the

one-call centers. Request additional information from any utility companies or public utilities departments

not included in the one-call locating services. It may be advisable at some properties to hire a private utility

locating contractor to do additional on-site clearance prior to commencement of intrusive activities. Consult

with the Project Manager about conducting additional locating activities if the information provided by the

one-call center is not complete with respect to what is known about possible underground utilities at the site.

Do not proceed with any intrusive activities until all utility clearances and mark-outs have been performed by

the locating services or participating utility companies. Do not proceed without verification from the

subcontractor that the utility clearance has been performed if it was the subcontractor’s responsibility to

request the utility locating service. Prior to start of intrusive activities, walk the site and surrounding public

right-of-way with the subcontractor locating any utility markers and discuss procedures for avoiding marked

utilities during the site investigation. If at any time, a potential hazard exists at a proposed investigation
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4.3

location that cannot be resolved with available information and utility location markings, contact the Project

Manager for instructions.

On-Site Subsurface Obstructions, Hazards and Protected Structures Clearance

The property owner (client or third party) or a designated representative shall also be contacted prior to
commencement of any intrusive activities to obtain additional information regarding on-site subsurface
obstructions, hazards or protected structures and clearance to conduct the activities in pre-determined
locations on the site. If possible, as part of the investigation planning activities, obtain architectural or
engineering drawings of the site that include building layouts and locations of subsurface utilities and
structures. Schedule an on-site meeting prior to commencement of activities to review locations of proposed
locations for intrusive activities. Request that the owner or his authorized representative mark or flag the
locations of any known subsurface obstruction, hazard or structure that must not be damaged. In some cases,
it may be appropriate to make a site visit prior to the on-site review meeting to mark out proposed subsurface
investigation locations for approval by the owner or his representative. During the review meeting, if verbal
approval is given to proceed, make an entry in the field logbook including the date, time and person granting
approval along with details of the approval given. Record any refusals of permission to perform intrusive
activities in the same manner. Include detailed information regarding the reason for the refusal in the field

logbook.

If permission for any proposed intrusive activities is refused by the property owner or his representative,
inform the Project Manager. If the investigation location approval meeting is performed on a day scheduled
for investigation activity, and any locations are not authorized by the owner or his representative, contact the
site manager immediately for instructions. Do not proceed with any intrusive activity in the non-authorized
locations unless subsequent approval is forthcoming, and do so only upon receiving approval to proceed from
the owner/representative and the site Project Manager. Make a detailed record of the refusal and subsequent

resolution in the field logbook.

On vacant or undeveloped sites, or sites located in remote areas, on-site client/owner approval of investigation
areas may not be practical. In such situations, prior approval of investigation areas may be obtained from the

client or owner by means of a site investigation map that includes investigation locations (boreholes, test pit
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or trench locations, monitoring wells, etc.). Site features, boundary lines, and any known subsurface utilities
or structures shall also be included on the site investigation map to provide the reviewer with adequate
information to determine if any subsurface hazards exist in the vicinity of any of the proposed intrusive

activities.

5.0 REFERENCES

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001

USEPA, Region IV, 2001, Environmental Investigations Standard Operating Procedures and Quality
Assurance Manual (EISOPQAM), Enforcement and Investigations Branch, SESD, Athens, Georgia
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STANDARD OPERATING PROCEDURE
NO. SAS-05-02

FIELD LOGGING AND CLASSIFICATION OF SOIL AND ROCKS
Revision 1

1.0

2.0

PURPOSE
This Standard Operating Procedure (SOP) describes the guidelines for logging and classifying soil samples

and rock cores during subsurface explorations as described in the Site-Specific Work Plan, or as otherwise

specified, for the purposes of characterizing subsurface geologic conditions at a Site.

EQUIPMENT AND MATERIALS

General:

Ruler or tape measure in 0.01-foot increments;

Field logbook and field boring log forms;

Pen(s) with waterproof, non-erasable ink;

Camera;

5-gallon bucket and wire or nylon brushes, decontamination water, laboratory grade detergent (Alconox
or similar), and paper towels;

Aluminum foil or roll-plastic; and

Personnel protective equipment, as appropriate, including nitrile gloves for handling impacted soil

samples.

Soil Logging:

Large sharp stainless-steel knife;

Slim stainless-steel spatula or carpenter's 5-in-1 tool;
Color chart;

Comparative charts; and

Pocket penetrometer.
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3.0

4.0

5.0

Rock Coring and Logging:

o Core box(es);
e Hand lens; and

e Comparative charts.

HEALTH AND SAFETY

Potentially hazardous conditions relating to chemicals under investigation, equipment and tools in use, utility
services in investigation areas, or certain work activities may exist on the site. Protocols are established in
each site-specific Health & Safety Plan (HASP) based on corporate health and safety policies and manuals,
past field experience, specific site conditions, and chemical hazards known or anticipated to be present from
available site data. Before site operations begin, all employees, and subcontractor personnel will have read
and understood the HASP and all revisions. Before work begins, all site project staff will sign an agreement
and acknowledgment form indicating that they have read and fully understood the HASP and their individual

responsibilities, and fully agree to abide by the provisions of the HASP.

GENERAL PROCEDURES

Geologic logging and material classification shall be conducted only by a trained logging technician (e.g.
geologist, hydrogeologist, engineer, or environmental scientist). Field data and observations associated with
field logging and material classification shall be documented during logging and for all drilling and sampling
activities in accordance with SOP ENV-01-01, Field Documentation and Reporting, if not otherwise specified
in this SOP. All field drilling activities should be recorded in a field logbook and/or on a field boring log
form. In addition, tools and equipment used while logging boreholes shall be decontaminated between
boring/probe locations and prior to each sampling event in accordance with the Quality Assurance Project
Plan (QAPP).

LOGGING AND DOCUMENTATION PROCEDURES
The logging technician shall record all pertinent drilling information in the field logbook and/or on the field
boring log form (Attachment A). At a minimum, the following technical information with respect to pre-

sampling, drilling operations and observations, and sample recovery loss shall be recorded, if applicable:
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Project name and number;

Location (well or boring/probe number) or other sample station identification, including a rough sketch;
Name of the logging technician overseeing the drilling operations;

Drill rig manufacturer and model;

Drilling company name and city and state of origin;

Driller and assistant(s) names;

Drilling method(s) and fluids used to drill the borehole;

Drilling fluid manufacturer;

Drilling fluid gain or loss;

Depth of drilling fluid loss;

Water source (e.g. fire hydrant, faucet, municipality, etc.);

Borehole diameter;

Borehole start time and date;

Borehole completion time and date;

Sample type (e.g. split spoon, macrocore, etc.);

Hammer weight/drop and blow counts;

Sample recovery/loss and explanation of loss, if known;

Drilling rates when applicable to lithology classification;

Description of soil and/or rock classification and lithology;

Lithologic changes and boundaries;

Depth to water (first encountered [during drilling] and stabilized [upon completion of drilling]);
Total borehole depth;

Evidence of impact (e.g. staining, odors, free-phase product, etc.);

Well materials, construction, and placement information (e.g. casing type and diameter, screen type and
diameter, etc.);

Sample identifications and depths for chemical and geotechnical samples;

A description of any tests conducted in the borehole; and

Problems with the drill rig or drilling process.
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6.0
6.1

6.2

When rock coring is performed, the following information shall also be recorded:

Top and bottom of cored interval;

Core length;

Coring rate in minutes per foot;

Core breakage due to discontinuities (e.g. natural fractures versus coring-induced breaks);
Total core breakage; and

Number of breaks per foot.

SOIL SAMPLE CLASSIFICATION AND DESCRIPTIONS

Description of Hierarchy

The required order of terms is as follows:

1. Depth measured in tenths of a foot;

2. Soil color;

3. Major soil type (e.g. CLAY). This descriptor can include the secondary soil constituent as a modifier
(e.g. silty CLAY);

4. Unified Soils Classification System (USCS) Group Symbol in parentheses (e.g. ML);

5. Evidence of environmental impacts, if encountered (e.g. free-phase product, staining, sheen, etc.);

6. Other soil components of the sample listed with the appropriate percent descriptor (i.e. “with”, “some” or
“trace.”);

7. Consistency, relative density or degree of cementation;

8. Moisture and plasticity, if relevant; and

9. Miscellaneous (e.g. condition of sample, deposition, fractures, seams, bedding dip, bedding features,
fossils, oxidation, drilling rate data when applicable for sample classification, etc.).

Color

The color descriptions will be consistent with the Munsell Soil Color Chart, Geological Society of America

(GSA) Rock Color Chart, or as required by the Work Plan or otherwise specified. Write the Munsell color

name with the Munsell color identification number in parenthesis following the color name. The major color
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6.3

6.4

6.4

is listed first with any accessory color(s) thereafter (e.g. clay, yellowish gray (5Y 7/2) with pale green
(5G 7/2) mottles). If descriptors are used for other soil components, the color designation follows each

descriptor.

Soil Types

Soil descriptions and classification shall be conducted in accordance with the USCS (ASTM D2488-06). The

order and presentation of the primary textural classification terms is as follows:

1. Major soil type (e.g. CLAY). This descriptor can include the secondary soil constituent as a modifier
(gravelly, sandy, silty, or clayey). Nouns are unabbreviated (e.g. CLAY); “TOPSOIL” is an adequate
single term for the naturally occurring organic soil found at the ground surface. In urban areas, “FILL” is
used to denote previously disturbed soil, followed by a description of the major and minor soil
components (e.g. “FILL, silty clay with some fine sand”). USCS Group Symbol follows the major soil
component in parentheses.

2. Other soil components of the sample are listed in descending order of percentage using adjectives “with”,
“some” and “trace.”

3. Using the Wentworth Scale in Attachment E, add size, sorting or angularity modifiers to granular material

descriptions as appropriate.

Consistency and Relative Density
The relative density of cohesionless soils and the consistency of cohesive soils should be included in visual
classifications. Attachments B and C can be used in describing the consistency of cohesive soils and the

relative density of cohesionless soils, respectively.

A pocket penetrometer will be used to measure consistency of cohesive soils with the result recorded on the
field boring log form. Attachment B includes information for determining soil consistency from penetrometer

measurements.

Moisture Content

Moisture Content — Criteria for describing moisture content of soils are described in Attachment D.
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6.5 Miscellaneous Descriptions

7.0
7.1

7.2

1. Structure — Some soils possess structural features (e.g. fissures, slickensides, or lenses) that if present,
should be described.

2. Accessories or Inclusions — Elements such as rock fragments, fine roots, or nodules are included in the
soil description following all other modifiers for the major components of the soil matrix. Any
mineralogical or other significant components should be described, as well as man-made or apparently
foreign constituents that indicate the presence and possible source of fill material.

3. Environmental Impacts — If monitoring instruments or visual observations indicate the potential presence
of environmental impacts, it will be noted in detail. Additional information for describing specific types
of impacts may be found in the Work Plan.

To provide consistency in logging soils, tables with additional guidelines for soil description are included in

Attachment E.

ROCK CLASSIFICATION

Lithology and Texture

The logging technician should describe the lithology of the rock and its mineral composition. The geological
name, such as granite, basalt, or sandstone, usually describes the rock’s origin. The stratigraphic unit should
be identified and assigned the local geological name, if appropriate. Stratigraphic age or period should be
identified, if possible. Modifiers will be included to describe the rock texture, including grain size, sorting,

packing, cementation, etc. (e.g. interlocking, cemented, or laminated-foliated).

Color

The color descriptions will be consistent with the Munsell Soil Color Chart, Geological Society of America
(GSA) Rock Color Chart, or as required by the Work Plan or otherwise specified. Write the Munsell color
name with the Munsell color identification number in parenthesis following the color name. The major color
is listed first with any accessory colors thereafter. 1f secondary or tertiary descriptors are used, the color

designation follows each descriptor.
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7.3 Hardness

Terms used to describe hardness are described below. One common method to determine hardness is the

Mohs Scale of Hardness, which is defined as follows:

Descriptive Term Defining Characteristics
Very Hard e Cannot be scratched with a knife.
e Does not leave a groove on the rock surface when scratched.
Hard o Difficult to scratch with a knife.
e |Leaves a faint groove with sharp edges.
Medium e Can be scratched with a knife.
e Leaves a well-defined groove with sharp edges.
Soft e Easily scratched with a knife.
e Leaves a deep groove with broken edges.
Very Soft e Can be scratched with a fingernail.

7.4  Weathering

Terms used to describe weathering are described below (ASTM D 5434-03):

Descriptive Term

Defining Characteristics

Fresh

Rock is unstained.
May be fractured, but discontinuities are not stained.

Slightly

Rock is unstained.
Discontinuities show some staining on the surface, but discoloration
does not penetrate rock mass.

Moderate

Discontinuous surfaces are stained.
Discoloration may extend into rock mass along discontinuous
surfaces.

High

Individual rock fragments are thoroughly stained and can be crushed
with pressure of a hammer.
Discontinuous surfaces are thoroughly stained and may crumble.

Severe

Rock appears to consist of gravel-sized fragments in “soil” matrix.
Individual fragments are thoroughly discolored and can be broken
with fingers.
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7.5 Rock Matrix Descriptions

8.0

Grain size is a term that describes the fabric of the rock matrix. It is usually described as fine-grained,
medium-grained or coarse-grained. The modified Wentworth scale should be used or as required by the Work

Plan or otherwise specified.

A description of bedding (after Ingram, 1954) or fracture joint spacing should be provided according to the

following:
Spacing Bedding Joints/Fractures
<linch Very thin Very close
1 -4 inches Thin Close
4 inches to 1 foot Medium Moderately close
1 foot to 4.5 feet Thick Wide
> 4.5 feet Very Thick Very Wide

Discontinuity descriptors are terms that describe number, depth, and type of natural discontinuities. They also

describe density, orientation, staining, planarity, alteration, joint or fractural fillings and structural features.

ROCK CORE HANDLING

The following guidelines shall be followed for rock core handling:

1. Core samples must be placed into core boxes in the sequence of recovery, with the top of the core in the
upper left corner of the box.

2. At the bottom of each core run, spacer blocks must be placed to separate the runs. The spacer should be
indelibly labeled with the drilling depth to the bottom of the core run regardless of how much core was
actually recovered from the run.

3. Spacer blocks should be placed in the core box and labeled appropriately to indicate zones of core loss, if
known. Where core samples are removed for laboratory testing, blocks equal to the core length removed
should be placed in the box. Note: If wooden core boxes are used, spacer blocks should be nailed

securely in place.
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9.0

4. The core boxes for each boring should be consecutively numbered from the top of the boring to the
bottom.

5. The core boxes containing recovered rock cores should be photographed. One core box should be
photographed at a time with the box lid framed in the picture to include information printed on the inside
of the lid. Be sure to include a legible scale in the picture. Photographs are taken in the field most easily
and efficiently with natural light and while the core is fresh.

6. When transporting a boxed core, the box should be moved only if the lid is closed and secured with tape

or nails.

REFERENCES AND ADDITIONAL RESOURCES
ASTM International, 2007, D653-07b Terminology Relating to Soil, Rock, and Contained Fluids.

ASTM International, 1999, D1586-99 Standard Method for Penetration Test and Split-Barrel Sampling of
Soils.

ASTM International, 2006, D2488-06 Practice for Description and Identification of Soils (Visual-Manual
Procedure).

ASTM International, 2001, D4083-89R01E0Q1 Practice for Description of Frozen Soils (Visual-Manual
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ASTM International, 2007, D4543-07 Practice for Preparing Rock Core Specimens and Determining
Dimensional and Shape Tolerances.

ASTM International, 2002, D5079-02 (2006) Practice for Preserving and Transporting Rock Core Samples.
ASTM International, 2003, D5434-03 Guide for Field Logging of Subsurface Explorations of Soil and Rock.

ASTM International, 2000, D5715-00 (2006) Test Methods for Estimating the Degree of Humification of Peat
and Other Organic Soils (Visual/Manual Method).

ASTM International, 2004, D6236-98 (2004) Guide for Coring and Logging Cement- or Lime-Stabilized Soil.
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Multi-Site FSP - Appendix A Page 78 of 340



SOP Name: Field Logging and Classification of Soil

INTEGRYS BUSINESS SUPPORT, LLC e Reodd
SOP Number: SAS-05-02
Revision: 1
Effective Date: 02/20/2008
Page: 10 of 10
Author: T. Gilles Q2R & Approval By: C. Barry Q3R & Approval By: M. Kelley

U.S. Army Corps of Engineers, 2001, Engineering Manual EM1110-1-1804 - Engineering and Design -
Geotechnical Investigations, January 1.

USEPA, April 2007, Guidance for Preparing Standard Operating Procedures (SOPs), EPA/600/B-07/001.

Wentworth, C.R., 1922, A scale of grade and class terms for clastic sediments, Journal of Geology, 3