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1 INTRODUCTION

Malcolm Pirnie, Inc. (Malcolm Pirnie) has prepared this Resource Conservation Recovery Act
(RCRA) Confirmatory Sampling (CS) Work Plan for the Military Munitions Response Program
(MMRP) eligible sites at Fort Stewart (FTSW), Georgia (GA), under United States (U.S.) Army
Corps of Engineers (USACE) Contract Number W912 DR 05 D 0004, Delivery Order 26. This
CS Work Plan is intended to meet the requirements of a MMRP Site Inspection (SI) Work Plan.

FTSW consists of 279,081 acres and is located north of Hinesville, GA, approximately 40 miles
southwest of Savannah, GA. FTSW is the largest Army installation east of the Mississippi
River, spanning portions of Bryan, Evans, Liberty, Long, and Tattnall counties. FTSW is
bisected by Georgia Highway 119, which runs north to south from Pembroke to Hinesville and
Georgia Highway 144, which runs east to west from Richmond Hill to Glennville. Situated
south of Interstate 16 and west of Interstate 95, the installation boundaries are roughly defined by
the intersection of Interstate 16 and Interstate 95 and the cities of Richmond Hill, Hinesville,

Glennville, Claxton, and Pembroke.

Currently, the mission of FTSW is to sustain a quality of life and reservation support at the level
necessary for divisions and non-divisional, tenant, and Reserve Component units to accomplish

their training missions.

This Work Plan has been developed to provide a description of the tasks necessary to complete
this project and to ensure that the project will conform with the USACE, Baltimore District
project Performance Work Statement (PWS), dated 1 December 2005 and the Final Project
Management Plan (PMP) dated 21 April 2006. In addition, this Work Plan incorporates the
resolutions and ideas generated during the review and development process for this project. This

Work Plan includes the following project specific information:

* Project objectives
* Project management
* Schedule

e Personnel

1-1
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+ Site location and history
* Field work
» Laboratory analyses

* Health and safety

The Quality Assurance Program Plan (QAPP) (Appendix A), Health and Safety Plan (HASP)
(Appendix B), and Technical Project Planning (TPP) Meeting Minutes (Appendix C) are
incorporated in this Work Plan.

This Work Plan will be used with the understanding that unanticipated conditions may dictate a
change in the plan as written. Any necessary deviations from the plan will be brought to the
attention of the USACE, Baltimore District Project Manager (PM) as soon as possible, and a

written request for variance will be submitted to document the decision made.

1.1 PROJECT OBJECTIVES

The purpose of this project is to determine the presence or absence of munitions and explosives
of concern (MEC) and munitions constituents (MC) that may remain from activities conducted
by the Department of Defense (DoD) during operation of these sites and that may pose a threat to
human health and/or the environment. The CS Work Plan and CS Report are intended to meet
the goal of a MMRP SI Work Plan and SI Report. The primary goal of a MMRP SI and this CS
is to collect information necessary to make one of the following decisions: 1) whether a RCRA
Facilities Investigation (RFI)/Corrective Measures Study (CMS) is required at a MRS; 2)
whether an immediate response is needed; or 3) whether the MRS qualifies for no further action
(NFA). The CS Report at FTSW will investigate the explosive safety threat posed by MEC at
the MMRP eligible sites (Munitions Response sites [MRSs or MRS]). It will also investigate
human and ecological heath risks and environmental impacts associated with MC contamination
at the MRSs on FTSW. The secondary goal of the CS is to collect information to complete the
Cost to Complete (CTC) estimates and data to apply the MRS Prioritization Protocol for the
MRSs. The data collected for this CS Report will be used to meet the secondary goal of the SI.

1-2



FINAL CONFIRMATORY SAMPLING WORK PLAN March 2007
FORT STEWART, GEORGIA

1.2 PROJECT MANAGEMENT

Malcolm Pirnie will provide all of the documents and will participate in all of the meetings and
conference calls in accordance with the protocols stated in the USACE, Baltimore District

project PWS and the PMP. The project schedule and personnel involved are outlined below.

1.2.1 Project Schedule

The project schedule has been established according to the performance of the following tasks as

delineated by the USACE, Baltimore District project PWS.

e Task 1 — Stakeholder involvement
e Task 2 — Historical Records Review (HRR)
e Task 3—-TPP
e Task4-CS
The project schedule/status is provided in Table 1-1.

Table 1-1: Project Schedule

Complete Kick-Off Meeting 04/18/06
Complete Stakeholder Involvement 04/18/06
Complete Stakeholder Draft HRR 08/16/06
Complete Host TPP Session 1 09/12/06
Complete Final HRR 09/29/06
Complete Stakeholder Draft Work Plan 01/05/07
Complete Final TPP Memo 11/27/06
Planned Final Work Plan 03/02/07
Planned CS MEC/MC Field Work 03/13/07 — 03/15/07
Planned Stakeholder Draft CS Report 08/21/07
Planned Host TPP Session 2 10/03/07
Planned Final CS Report 11/12/07

1.2.2 Project Personnel
1.2.2.1 Malcolm Pirnie Project Personnel

Malcolm Pirnie project personnel and their responsibilities are listed in Table 1-2.

1-3
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Table 1-2: Project Personnel

Name ‘ Title

Heather Polinsky | Malcolm Pirnie Program Manager
Joseph Golden Malcolm Pirnie Corporate Health and Safety (H&S) Director (HSD)

Shelly Kolb Malcolm Pirnie PM

David Smith Deputy/Field PM (FPM)

Marla Miller Malcolm Pirnie Project Chemist

Dan Hains Field personnel - MEC survey/ Unexploded Ordnance Health and Safety
Supervisor (UXOSS)

Nicole Ukura Field personnel - MC sampling

Malcolm Pirnie Program Manager — Heather Polinsky

The Malcolm Pirnie Program Manager oversees the Malcolm Pirnie PM and reports directly to
the USACE, Baltimore District PM. Any issues or problems the USACE, Baltimore District
may experience with the Malcolm Pirnie PM may be addressed to the Malcolm Pirnie Program
Manager. The Malcolm Pirnie Program Manager has full authority over the performance of the

project and can direct changes in project implementation.

Malcolm Pirnie Corporate HSD — Joseph Golden

The Malcolm Pirnie Corporate HSD maintains the organizational freedom and authority for
ensuring full implementation of the Site-Specific Health and Safety Plan (SS-HASP) and
Malcolm Pirnie’s corporate H&S policy. The HSD can direct how the SS-HASP is
implemented. This can include delegating authority to other personnel and directing the
enforcement of the SS-HASP, including removing individuals from the project for non-

compliance.

Malcolm Pirnie PM — Shelly Kolb

The Malcolm Pirnie PM has ultimate responsibility for all aspects of the project and reports
directly to the Malcolm Pirnie Program Manager, Malcolm Pirnie Corporate HSD, and the
USACE, Baltimore District PM. The Malcolm Pirnie PM is also responsible for project
personnel safety and health, including correction of all identified unsafe acts or conditions and

enforcement of procedures and regulations.

14
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Malcolm Pirnie Deputy/FPM —David Smith

The Malcolm Pirnie FPM is the primary contact for performance of field activities. The FPM is
responsible for work with field staff for the implementation of the Work Plan, including the
project quality assurance/quality control (QA/QC) requirements. The FPM will be on-site during

field activities.

Malcolm Pirnie UXOSS- Dan Hains
The Malcolm Pirnie UXOSS reports to the Malcolm Pirnie PM for all aspects of the fieldwork
and is responsible for enforcing all aspects of safety and health rules, policies, and procedures on

behalf of Malcolm Pirnie.

Malcolm Pirnie Project Chemist — Marla Miller
The Project Chemist is responsible for the day to day management of the data at all stages to
ensure that all project activities related to analytical data are performed to meet the project data

quality objectives (DQOs).

1.2.2.2 Other Project Personnel

Table 1-3 lists the individuals and associated agencies/organizations also involved with this

project. They are also included in the document distribution list.

Table 1-3: Other Project Personnel

Name Org Code Work Phone
Army Environmental Command (AEC)
Timothy Rodeffer SFIM-AEC-CDP MMRP Project Manager 410-436-1530
Alan Freed SFIM-AEC Restoration Manager 410-436-0498

USACE, Baltimore District

Kimberly Gross CENAB-EN-HM 410-962-6735

FTSW
Algeana Stevenson Hunter Army Airfield (HAAF) IRP Manager 912-315-5227
DPW, Environmental
Randy Powell-Jones FSTW DPW Restoration Manager 912-315-5109
Michael Riegert SFIM-NE-PW-ER Southeast Installation 404-464-0789
Management Command
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Name | Org Code | Title |  Work Phone

Georgia Environmental Protection Division (GAEPD)

Benoit Causse Hazardous Waste Center Environmental Engineer 404-463-7513
Management Branch

1.2.2.3 Subcontractors

Subcontractors report to the Malcolm Pirnie FPM and UXOSS during the performance of the

tasks associated with their fieldwork and are responsible for complying with the project Work

Plan while on-site. Analytical Laboratory Services, Inc., a National Environmental Laboratory

Accreditation Program certified laboratory (see Appendix A for full certification list), has been

hired by Malcolm Pirnie to help complete this project. Laboratory qualifications are provided in

the QAPP.

1.3 WORK PLAN ORGANIZATION

Including Section 1: Introduction, the Work Plan consists of seven sections and five

appendices. The remaining six sections and appendices of the Work Plan are outlined below:

Section 2: Project Overview discusses the proposed activities to be conducted by
Malcolm Pirnie as part of the CS.

Section 3: Technical Approach outlines methods and overall QA/QC procedures.

Section 4: Field Activities presents a detailed description of each MRS and site-specific
field activities for the CS.

Section 5: Site-Specific QAPP (SS-QAPP) outlines site-specific sampling information
and any exceptions or proposed changes to the QAPP.

Section 6: Sample Management and Analysis outlines field guidelines, including
QA/QC associated with sample management. This section includes sample packaging
and shipping requirements and investigative derived wastes (IDW) procedures.

Section 7: References

Appendix A: QAPP

Appendix B: HASP

Appendix C: TPP Meeting Minutes

Appendix D: MEC/Multiple Anomaly Discovery Sheet
Appendix E: HRR Conceptual Site Model

1-6
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2 PROJECT OVERVIEW

The MMRP SI process, being conducted under RCRA correction action process for Fort Stewart,
consists of five primary tasks which include the HRR, TPP, CS Work Plan, CS fieldwork, and
CS Report.

HRR — consists of identifying data gaps from the U.S. Army’s Phase 3 Closed, Transferring, and
Transferred (CTT) Inventory and obtaining and reviewing historical records. The HRR is aimed
at developing a draft Conceptual Site Model (CSM), focusing field work, and providing a

common understanding of the MRS.

TPP — consists of planning activities conducted with the stakeholders to identify project

objectives and designing data collection programs to meet objectives.

CS Work Plan — consists of preparing and submitting a site-specific Work Plan document

reflecting the agreements made during the TPP session.

CS fieldwork — consists of performing investigation activities and preparing reports of findings

as described in this Work Plan.

CS Report — consists of preparing and submitting an CS Report summarizing the results of the
fieldwork, to include an updated CSM developed for each MRS with an appendix containing all

information necessary to complete the MRS Prioritization Protocol.

21 HRR

A HRR for FTSW was finalized on September 29, 2006 in support of CS. This document
expanded on the information collected during the Phase 3 CTT Range Inventory and provided
information pertinent to identifying, verifying, and establishing the physical limits and potential
MEC and MC for each MRS. Historical records, aerial photos, existing site maps, and existing

environmental restoration documents were reviewed, and interviews with installation personnel

2-1
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were completed. An existing installation-specific background study, including sample analysis
for metals, was reviewed. The following information is provided in the HRR:

e Project purpose/scope
o Project drivers
« Installation description/history
o Phase 3 CTT Range Inventory results
o Data collection and document review process
o MRS descriptions/HRR findings
o Draft CSM
0 MMREP site profile
= Area and layout
= Structures
= Utilities
= Boundaries

=  Security

0 Physical profile
= Climate
=  Geology
=  Topography
= Soil

= Hydrogeology
= Hydrology
=  Vegetation
0 Land use and exposure profile
=  Human receptors (current and future)
= Zoning/land use restrictions
= Beneficial resources
= Demographics
0 Ecological profile
= Habitat type
= Degree of disturbance
= Ecological receptors
O Munitions/release profile
= Munitions types and release mechanisms
= Maximum probable penetration depth
= MEC density
*  Munitions debris
= Associated MC
= Transport mechanisms/migration routes
0 Pathway analyses for MEC and MC
+ Conclusions
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The findings of the HRR resulted in seven sites being identified from the Phase 3 Range
Inventory:

e Anti-Aircraft Range - 1

e Anti-Aircraft Range 90-millimeter (mm) - 2

e Anti-Tank Range 90-mm

e Hand Grenade Course

e Small Arms Range - 1

e Small Arms Range - 2

e Small Arms Range - 3

One additional MRS, the Hero Road Trench Area, previously identified by Installation personnel

was researched and included in this HRR.

As a result of the research conducted for the HRR, the Small Arms Range — 2 was found to be
ineligible for the MMRP as it is positioned completely within the operational footprint.

As a result of the findings of the HRR, there are a total of seven MMRP eligible sites (488 acres)
at FTSW. The Final Fort Stewart Historical Records Review Report was submitted on 29
September 2006. Comments from the USACE, Baltimore District; AEC, FTSW, and the
stakeholders were incorporated into the Final HRR Report. The MRSs identified in the HRR are
presented on Map 2-1. Summaries of each MRS are provided in Section 4 of this Report.

2.2 TPP PROCESS/STAKEHOLDER DATA QUALITY OBJECTIVE PROCESS

The TPP process is a comprehensive and systematic process that involves four phases of
planning activities. It was developed for identifying project objectives and designing data
collection programs. Use of the TPP process is consistent with the philosophy of taking a graded
approach to planning that will produce the type and quality of results needed for site-specific

decision-making.

A TPP session was held at FTSW on September 12, 2006. The results of the TPP session
dictated the MEC and MC sampling/field activities planned for the installation. Table 2-1
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provides a summary of decisions made to address MEC, and Table 2-2 provides a summary of
decisions made to address MC. The Final Meeting Minutes from the September 12, 2006, TPP
are included in Appendix C.

Table 2-1: Summary of MEC TPP Decisions
MEC CS Activities

MRS —
Activit Purpose
Anti — Aircraft Range - | Magnetometer assisted visual Support MEC no further action (NFA) or
1 survey during sampling activities | RFI/CMS determination

Recommend NFA if no MEC is encountered on
the surface

Recommend RFI/CMS if MEC is encountered
on the surface

Recommend RFI/CMS for MRS based on
historical evidence of multiple overlapping
range fans and multiple explosive ordnance
disposal (EOD) responses.

Anti — Aircraft Range
90mm - 2

Magnetometer assisted visual
survey during sampling activities

Anti — Tank Range
90mm

Hand Grenade Course

Document historical use in
Installation Master Plan

Magnetometer assisted visual
survey during sampling activities

Recommend NFA under the MMRP because
current/future use as a RCRA permitted landfill.

Recommend RFI/CMS for MRS based on
historical evidence of multiple overlapping

range fans.

Small Arms Range -1 | No MEC field activities are required because only small arms were used at the MRS.

No MEC field activities are required because only small arms were used at the MRS.

Small Arms Range - 2

Hero Road Trench
Area

Conduct a visual survey of
unfenced portions of MRS to
ensure no MEC or MEC debris
remains on the surface.

Recommend RFI/CMS for MRS based on
historical evidence and results of current
investigation.

24
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Table 2-2: Summary of MC TPP Decisions
MC CS Activities

MRS

Activity' Purpose

Anti — Aircraft | Collect 4 composite surface soil Support CTC/Prioritization Protocol.
Range - 1 samples
Support MC NFA or RFI/CMS determination.
Sample locations will be randomly
distributed unless biased locations are | Screen data using:

identified. * FTSW Inorganic/Metal Background Study
+ EPA Region 9 Preliminary Remediation Goal
Analyze for explosives and metals (PRG) for Residential Soil
using Environmental Protection » Region 4 Ecological Screening Values for
Agency (EPA) Methods 8330 and surface soil
6010B/6020
|
Anti— Aircraft | Collect 1 biased composite surface Support CTC/Prioritization Protocol.
Range 90mm - 2 | soil sample at the location of one of
the EOD response locations. RFI/CMS recommended for MRS based on
historical evidence of multiple overlapping range
Analyze for explosives and metals fans and multiple EOD responses.
using EPA Methods 8330 and
6010B/6020 Compare data to:

* FTSW Inorganic/Metal Background Study

+ EPA Region 9 PRG for Residential Soil

» Region 4 Ecological Screening Values for
surface soil

Anti — Tank None Recommend NFA because RCRA permitted
Range 90mm landfill is currently being monitored under the
RCRA program.

Hand Grenade Collect 1 biased composite surface RFI/CMS recommended for MRS based on
Range soil sample in the center of the MRS. | historical evidence of multiple overlapping range
fans.

Analyze sample for explosives and
metals using EPA Methods 8330 and

6010B/6021.
Small Arms Collect 4 composite surface soil Support CTC/Prioritization Protocol.
Range - 1 samples collected in the undeveloped
portions (~41 acres) of the MRS. Support MC NFA or RFI/CMS determination.

Antimony and Lead by EPA Method | Screen data using:

6020 * FTSW Inorganic/Metal Background Study

+ EPA Region 9 PRG for Residential Soil

* Region 4 Ecological Screening Values for
surface soil
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MC CS Activities

MRS Activity" Purpose
Small Arms Collect 2 sediment, 2 surface water Support CTC/Prioritization Protocol.
Range -3 and 3 composite surface soil samples.
Support MC NFA or RFI/CMS determination.
Soil samples: 1 in northern and 2 in
the southern portions. Screen data using:
* FTSW Inorganic/Metal Background Study
Sediment samples: 1 on each of the * EPA Region 9 PRG for Residential Soil
man-made damns of the pond. » Region 4 Ecological Screening Values for
surface soil
Antimony and Lead by EPA Method |+ EPA Water Quality Standards for Freshwater
6020 Criterion Continuous Concentration (CCC)
chronic
» Region 4 Ecological Screening Values for
surface water
Hero Road Collect 1 composite surface soil Support CTC/Prioritization Protocol.

Trench Area sample
RFI/CMS recommended for the MRS based on
historical evidence and results of current

investigation.

Explosives and metals using EPA
Methods 8330 and 6010B/6020

Screen data using:

* FTSW Inorganic/Metal Background Study

* EPA Region 9 PRG for Residential Soil

+ Region 4 Ecological Screening Values for
surface soil

1 As per an agreed upon decision made after the TPP meeting, the analysis for the full Target Analyte List (TAL)
metals list will not be conducted. The metals analysis will be limited to primary or indicator compounds associated
with the munitions history of each MRS. Aluminum, antimony, copper, lead and zinc have been identified as
primary or indicator compounds for the munitions associated with the FTSW MRSs and the metals analysis will be
limited to these compounds. The primary MC for the munitions items was determined utilizing the U.S. Army
Technical Manuals 43-0001-28, 43-0001-29, 43-0001-30, and the Munitions Items Disposition Action System
(MIDAS) database created by the Defense Ammunition Center Technology Directorate. For MRSs where historical
evidence indicates small arms use only metals analysis will be limited to lead as agreed upon during the TPP
meeting.

2 As per an agreed upon decision made after the TPP meeting, additional screening values including ecological soil /
surface water and human surface water criteria were added and are presented.

2.3 CSFIELD ACTIVITIES

The goal of this project is to determine the presence or absence of MEC and MC that may remain
from activities conducted by the DoD during operation of these sites and that may pose a threat

to human health and/or the environment.

During the field sampling event, qualified team members (UXO Technicians III) will inspect the

surface for MEC and provide anomaly avoidance support. Samples will be collected to analyze
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for metals and explosives as dictated by historical site activities. The fieldwork will take place

during March 2007 and will last approximately three days.

It is anticipated that 14 surface soil, two sediment, and two surface water samples will be
collected for analytical laboratory analysis. The analytical methods were selected on the basis of
the types of munitions known to have been used at the MRS and include the standard suite of
range-related analytical parameters to account for unknown items. The standard analytical
methods include metals (Aluminum, antimony, copper, lead and zinc) (EPA Methods 6010B and
6020), explosives (EPA Method 8330). Method 6010B will be used for the analysis of
aluminum, copper, and zinc. Method 6020 will be used for the analysis of antimony and lead.
Method 6020 will be used in lieu of 6010B to achieve the reporting limits consistent with the
screening criteria agreed upon at the TPP session. All field and laboratory work will be of the
quality to support screening against the following in the listed order:

e FTSW Inorganic/Metal Background Study (April 2000)

o EPA Region 9 PRG for Residential Soil

e Region 4 Ecological Screening Values for Surface Soil

o EPA Water Quality Standards for Freshwater CCC Chronic

e Region 4 Ecological Screening Values for Surface Water

2.4 PROJECT DELIVERABLES

In addition to this Work Plan, Malcolm Pirnie will develop and submit an CS Report, which will

include the:
« Final CSM;
o Analytical data; and

o Results of instrument assisted site walk.

In accordance with the PWS, all the analytical data generated during this field effort will be

uploaded into the U.S. Army’s Environmental Restoration Information Systems (ERIS) web-
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based database. The data will include the following information for each sample collected:
sample identification number; preservation; date sampled; media type; site location; chemical
analyses; and validation review. The format requirements for the ERIS database are in the
QAPP (Appendix A). If the ERIS database format is revised during MMRP investigations, the
newly established database format shall be included as an appendix to the QAPP.
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3 TECHNICAL APPROACH

The sampling rationale/design for the CS is to collect sufficient data to confirm the
presence/absence of MEC or MC within the areas of concern. Based upon the objectives of this

CS, the following items have been incorporated into the sampling program rationale/design.

3.1 MECACTIVITIES

This portion of the fieldwork should be such that exclusion zone impacts, engineering control
requirements, clearing and grubbing efforts, and MEC disposal activities are not required. In
some cases, encountering just one MEC item will be sufficient to determine that further
investigation is necessary for a particular MRS. The field activities for the CS are not intended
to confirm all types of MEC present, determine MEC density, or define the exact limits of the
MEC impacts. The areas over which MEC activities will be conducted are discussed in detail in

Section 4.

MEC that are discovered during sampling activities will not be removed, disturbed, or otherwise
compromised. The sampling team will make a photographic record of the MEC item and make
field notes indicating the location of the item, its conditions, and any other pertinent information.
The location of the MEC item will be recorded with GPS equipment. This information will be
recorded on the MEC/Multiple Anomaly Form which is provided in Appendix D. The field crew
will notify the DPW, AEC, and USACE, Baltimore District of any MEC items encountered at
the completion of field activities each day. If multiple MEC items are encountered during the

field activities DPW and USACE, Baltimore District will be contacted to decide how to proceed.

3.1.1 Instrument Assisted Visual Survey

A limited instrument assisted visual survey of the suspected MEC sites (listed in Section 4) will
be performed to locate and document MEC found during the site walk. Field team personnel
will conduct the visual survey while being escorted by an UXO Technician III. This activity will
be limited to a surface walkover to identify materials and/or surface features that provide

information on the areas and activities in question.
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A Schonstedt handheld magnetometer will be used to conduct the limited survey and detect

surface MEC (primarily used for MEC anomaly avoidance for safety purposes). A transect

sweep approach will be used to search the identified MRS, depending on the terrain and layout.

Each transect will be approximately 5 feet in width and spaced 40 feet apart, depending on the

terrain, vegetation, and line-of-site. A perimeter survey may also be conducted for visual

evidence of munitions impacted areas or release of other constituents off-site. Site-specific

details are provided in Section 4 for each MRS.

The following steps will be conducted during the site walk:

Prior to entering an area requiring anomaly avoidance, the UXO Technician I will
conduct a tailgate safety brief. This brief will cover emergency procedures, operations,
types of suspected MEC that may be encountered during the site visit, and anomaly
avoidance procedures.

The UXO Technician IIT will enter the site first and will conduct a surface sweep of the
path as the survey team follows behind in a single file. The team will identify target
areas containing MEC, to include discarded military munitions, munitions debris and
masses of buried materials.

Target areas containing MEC will be marked and documented.

Survey of firing points (where appropriate) will be documented, the Global Positioning
System (GPS) locations will be recorded, and the areas will be photographed.

The survey team will observe the area for pits, craters, and unusual holes—these could
indicate impact areas, demolition sites or burial pits. These areas will be documented
using the MEC/Multiple Anomaly Discovery Form, the GPS locations will be recorded,
and the areas will be photographed.

If MEC are discovered, the UXO Technician III will mark the item, GPS coordinates for
the item will be recorded, and the MEC item will be logged as to its description, size,
color, and any other distinguishable marks. Pertinent data will be entered on an
MEC/Multiple Anomaly Discovery Form. A digital photograph of the item will be taken,
and the photo number and item description will be noted in the logbook. At no time will
the MEC item be moved or disturbed. After collecting the necessary data, the team will
proceed with its survey.

If any live or suspected live MEC are encountered during the limited visual survey, they
will be marked for positive identification, and an immediate response trigger evaluation
described in Section 3.1.2 will be performed. The FTSW Directorate of Public Works
(DPW), AEC, and USACE, Baltimore District will be notified if any MEC item is
encountered during fieldwork
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The following function check procedures will be used to perform function tests on the equipment
used during the visual survey:
o Hand-held metal detectors (i.e., Schonstedt,) will be swept across known selected items
within an area outside of the site to demonstrate consistent effectiveness.

e Instruments and equipment used to gather and generate data will be tested with sufficient
frequency and in such a manner as to ensure that accuracy and reproducibility of results
are consistent with the manufactures’ specifications. Instruments or equipment failing to
meet the standards will be repaired, recalibrated, or replaced. Replaced instruments or
equipment must meet the same specifications for accuracy and precision as the item
removed from service.

In addition an all metals detector assisted visual survey will be conducted in order to locate
remnants of small arms rounds that may remain. A transect sweep approach will be used to
search the identified MRS. Each transect will be approximately 5 feet in width and spaced 40

feet apart, depending on terrain, vegetation, and line-of-site.

3.1.2 Triggers for Immediate Response

MEC removals will not be conducted as part of the CS. However, the field team may encounter
MEC and munitions debris during site reconnaissance. An UXO Technician III will accompany
the data collection team and provide MEC escort services for all data collection personnel. Any
MEC and munitions debris that is encountered will be identified to help characterize the MEC
and/or MC at the MRS. Under no circumstances will MEC be handled, moved, or disturbed
during the visual survey. Any MEC items encountered during the CS field activities will be
reported to FTSW EOD. FTSW EOD will be responsible for disposal of MEC items

encountered and reported.

The CS fieldwork is not intended to include removal or disposal actions; however, if identified,
an MEC or explosives hazard must be reported, and a decision must be made about its
disposition, if any. The decision is based on the overall threat to human health and the
environment. The level of threat is based on an overall understanding of the situation and its

risk, based on site-specific data and the factors discussed in Table 3-1.
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Table 3-1: MEC Factors for Immediate Response Actions

MEC Factor ’ Status Questions

Accessibility of the MEC | Is it in an area that is restricted to the public with engineering
controls that preclude entry, such as fences, security guards, or
posted hazards signs? Is the MEC in an area that is accessible
to the public, and does this create an imminent hazard to people
or the environment?

Type of MEC What is the condition, fuzing type, net explosive weight and
specific hazards of the item? Does the MEC pose an immediate
threat?

Site assessment Do the MEC and/or MC site conditions require using protective

measures such as tamping, shielding, or focusing of the heat,
blast, and shockwave to mitigate the explosive effects? What is
the maximum fragmentation range and over-pressure distance
of the MEC?

Other considerations Can the hazard be moved? Can the area within the
fragmentation and blast distance withstand a detonation, and are
there critical habitats or facilities located nearby?

For the purposes of the CS, Malcolm Pirnie will immediately report the presence of MEC and
the information needed to answer the questions in Table 3-1 for determination of the appropriate

action to the USACE, Baltimore PM, AEC, and the installation point of contact (POC).

3.2 MCACTIVITIES

The goal of the field sampling activities for MC is to determine if the MRS has been impacted by
MC. Anomaly avoidance techniques will be utilized during the MC field sampling activities.
Analytical results exceeding background levels and appropriate regulatory limits agreed on
during the TPP session will be used for justification in moving the MRS into the RFI/CMS
phase. The CS field sampling activities are not intended to determine the nature and extent of all

contaminants.

All fieldwork will be of the quality needed to meet the DQOs for the project as dictated in the
QAPP, the TPP Meeting Minutes, and decisions agreed upon after the TPP meeting. A decision
to limit the metals analysis to primary or indicator compounds associated with the munitions

history of each MRS was agreed upon after the TPP meeting. As a result of this, the metals

3-4



FINAL CONFIRMATORY SAMPLING WORK PLAN March 2007
FORT STEWART, GEORGIA

analysis for the FTSW MRSs will be limited to aluminum, antimony, copper, lead and zinc,
which are the primary MC associated with the munitions history of these MRSs. The primary
MC for the munitions items was determined utilizing the U.S. Army Technical Manuals 43-
0001-28, 43-0001-29, 43-0001-30, and the MIDAS database created by the Defense Ammunition
Center Technology Directorate. For MRSs where historical evidence indicates small arms use
only metals analysis will be limited to antimony and lead as agreed upon during the TPP
meeting. The details of the planned MEC and MC field sampling activities are provided in

Section 2.

3.2.1 Surface Soil/Sediment Sampling

Surface soil samples will be composite samples based on the Cold Regions Research
Engineering Laboratory (CRREL) seven-sample wheel approach (as described in CRREL
Special Report 96-15, Assessment of Sampling Error Associated with Collection and Analysis of
Soil Samples at Explosives-Contaminated Sites). Seven grab samples of approximately equal
weight will be collected from each position along the wheel. These seven grab samples will be
combined on a disposable sheet of plastic and thoroughly homogenized to form one composite
sample (see Figure 3-1). Procedures to homogenize the seven samples to form one composite
sample are detailed in CRREL Special Report 96-15. Sample locations will be biased towards
areas where MEC were identified during the visual survey or areas where the highest density of
munitions are expected. Random sampling will only be performed if no MEC or known high-

density areas are identified.
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Figure 3-1: CRREL seven-sample wheel diagram
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Surface soil samples will be collected with a disposable scoop or similar equipment while
wearing Nitrile gloves. New scoops and gloves will be used at each sampling location. The
analytical samples will be collected and placed directly into the appropriate sample containers,
labeled, and placed in an ice chest chilled to a maximum temperature of 4 degrees Celsius. A
portion of the sample will be set aside and used to log a description of the soil characteristics
using the Unified Soil Classification System on a sample log form. After a sample is put into the
ice chest, the chain of custody (COC) and Daily Quality Control Report (DQCR) forms will be
filled out. The remaining soil will be disposed of on the ground surface at the locations from
which they were collected. If field conditions dictate that disposable equipment cannot be used,
reusable sampling equipment will be decontaminated before moving to the next sampling
location. Decontamination procedures are presented in Section 4.7 in the QAPP (Appendix A)
and Section 3.8 of this document. If the use of reusable equipment becomes necessary, rinse
blank samples will be collected as discussed in Section 3.7 of this document and as described in

the QAPP. Surface sample locations will be recorded using a handheld GPS unit.

3.2.2 Surface Water Sampling

Surface water samples will be collected directly from the water body. New disposable nitrile or
latex gloves will be worn for every sampling location and discarded following sample collection.
Samples will be collected from the body of water until field measurements collected indicate the
pH, conductivity, temperature, and turbidity have reached equilibrium (variation between
successive measurements less than 10% of the measured value). The field parameters will be
measured with a water quality meter such as a Horiba U-10 Water Quality Checker or

equivalent.

When collecting surface water samples, the sample bottles and bottle caps will be handled with
care. The bottle will be held in one hand and the cap in the other, making sure not to touch the
inside of the cap or bottle neck. The bottles and caps will be kept free of contamination from the
ground or any other surfaces with which they could potentially come into contact. The presence
of the Polytetrafluroethylene (PTFE) liner on the inside of the cap will be verified prior to
sampling and prior to sealing the bottles after sampling is complete. The sample bottles will not

be rinsed prior to collection. The water flow will not be adjusted during the sample collection.
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Bottles will be filled slowly and continuously. The field crew will avoid contaminating the
sample with water splash drops from the ground. The caps will be tightly secured and the
absence of air within the container will be verified. All bottles will be labeled appropriately,
placed into separate plastic bags, and immediately placed on ice in a cooler and maintained at
4°C. The location and time of sample collection, a description of the sampled tap, field
parameter monitoring results, size and type of laboratory containers, analyses requested, and
observations regarding color and odor of the sample will be recorded in the field logbook at the

time of sample collection.

3.2.3 Chemistry Analyses

Malcolm Pirnie will meet the project-specific DQOs for sampling and analysis and the QA/QC
objectives by collecting the proper quantities and types of samples, using the correct analytical
methodologies, implementing field and laboratory QA/QC procedures, and using various data
validation and evaluation processes. The DQOs for each analytical method are provided in the
QAPP. Laboratory requirements for the analytical methods being used for this project are
provided below and in the QAPP. These procedures include requirements for sample

preparation, sampling containers, preservation methods, and holding times.

The QAPP has been developed to support the sampling, analysis, and evaluation activities
associated with this project. The QAPP consists of policies, procedures, specifications,
standards, and documentation sufficient to produce data of quality adequate to meet the DQOs
for the project, RCRA standards, and to minimize loss of data due to out-of-control conditions or

malfunctions.

The QAPP has been prepared to ensure that this responsibility is met throughout the duration of
this project. It addresses procedures to assure the precision, accuracy, representativeness,
completeness, and comparability of field and laboratory data generated during the course of this
project. It also provides a framework for evaluating existing data that may be used in this
project. The QAPP defines the first stage of the QA requirements for sample and data

acquisition, handling, and assessment.
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QA procedures, such as tracking, reviewing and auditing, are implemented as necessary to
ensure that all project work is performed in accordance with professional standards, EPA and
USACE regulations and guidelines, and the specific goals and requirements stated in this Work

Plan.

QC of sample collection, analysis, and assessment will be performed by technical project
personnel. Laboratory equipment will be maintained and calibrated, and records of these
activities will be kept in accordance with established procedures. This will include laboratory

oversight by Malcolm Pirnie project personnel, as well as laboratory data and document review.

Per the EPA criteria for data quality for risk-based projects, 10% of the analytical data are
required to meet a comprehensive data level of QA/QC related to sample collection, laboratory
analysis, and data validation techniques. Following the processes identified in the QAPP, final
data usability will be determined by the USACE Project Chemist in coordination with the

Malcolm Pirnie PM and Malcolm Pirnie Project Chemist.

Overall QA review of documentation, field sampling and laboratory QC will allow determination

of the acceptability of these data for use in this project.

Sample chemical analyses are discussed in greater detail in the QAPP and the SS-QAPP in

Section 4.

3.3 UTILITY CLEARANCE

As requested during the TPP meeting, Malcolm Pirnie will contact the appropriate installation
public works and public utility locating agency prior to conducting any soil sampling. In

addition, any overhead power lines observed in the area will be avoided.

3.4 GPS SURVEYING

Each sample location will be surveyed to document the location. The GPS unit proposed for use
is a Trimble GeoExplorer CE, Geo XT handheld unit. Pathfinder Office software will be used to

download and post process the data to achieve sub-meter horizontal accuracy. Field conditions,
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such as the number of satellites available at the reading time and density of the tree canopy,
dictate the amount of time needed to acquire a reading. Coordinates will be established for each

sample location to an accuracy of 1 meter.

3.5 FIELD EQUIPMENT

A variety of equipment will be used to perform the field activities for this project. Table 3-2 lists

the field equipment that will be used.

Table 3-2: Field Equipment

Category Equipment

Surface sampling Disposable scoops (or similar), plastic sheeting, all metals
detector, Schonstedt
H&S equipment Safety boots, safety glasses, first aid kit, fire extinguisher,

protective clothing, Nitrile gloves, hard hat if a danger of falling
overhead objects exists.

Shipping Packaging tape, labels, seals, COC forms, ice, zip top bags,
coolers, bubble wrap, packaging material

Documentation DQCR forms, field log book, boring logs, all applicable H&S
forms

Sample containers See Table 4-1 in the QAPP

Decontamination supplies' | Liquinox or Alconox detergent, potable water, deionized (DI)
water, scrub brushes, decontamination tubs/buckets
GPS Trimble GeoExplorer CE, Geo XT handheld unit

If disposable equipment cannot be used, reusable sampling equipment (with decontamination supplies) will be used

3.6 LABORATORY ANALYSIS

The analytical methods are selected on the basis of the munitions items known to have been used
at the MRS and include the standard suite of range-related analytical parameters to account for
unknown items. As per a decision made and agreed upon after the TPP meeting the metals
analysis will be limited to primary or indicator compounds associated with the munitions history
of each MRS. As a result of this the metals analysis for the FTSW MRSs will be limited to
aluminum, antimony, copper, lead and zinc which are the primary MC associated with the
munitions history of this MRS. For MRSs where historical evidence indicates small arms use

only metals analysis will be limited to copper, antimony, and lead as agreed upon during the TPP
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meeting. The standard analytical methods include EPA Methods 6010B (for aluminum, copper
and zinc), and 6020 (for lead and antimony) for metals, and EPA Method 8330 for explosives.
Method 6020 will be used in lieu of 6010B to achieve the reporting limits consistent with the

screening criteria agreed upon at the TPP session. Screening criteria are listed in the SS-QAPP.

3.7 QA/QC SAMPLES

QA and QC procedures are documented in the QAPP. QA and QC samples are samples
analyzed for the purpose of assessing the quality of the sampling effort and of the analytical data.
QC samples include equipment/rinsate blanks, temperature blanks, and matrix spike/matrix spike

duplicates. QA samples include field duplicate samples.

3.7.1 QC Samples

Sample QC for analytical samples will be provided in the field through the use of
equipment/rinsate blanks, temperature blanks, and matrix spike/matrix spike duplicates
(MS/MSD). The QC samples will be handled as regular samples. In order for distinctions to be
determined between study areas, the different types of samples will be submitted in separate
batches for laboratory analysis. Calibrations and associated QC samples will not be mixed
between sample types. Sample QC for the analytical samples will be provided in the field
through the use of duplicate field samples. QC samples are used to evaluate the contract
laboratory’s performance. Duplicate samples are collected as a single sample, which is divided

into two equal parts.

The following QC samples will be collected for analytical samples:

Matrix spikes Samples will be collected to be split in the lab and run as MS/MSD in an
amount equal to at least 5% of the study area samples for laboratory
analysis.

Equipment/rinsate blanks Equipment/rinsate blanks will not be collected because disposable
sampling equipment will be used at the MRS. However, if field
conditions dictate that equipment requiring decontamination be utilized
sampling equipment will be decontaminated prior to and after each use,
and equipment/rinsate blanks will be collected and analyzed in accordance
with the QAPP (Appendix A) (i.e., one field blank per decontamination
event per equipment type).
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The number of QC samples to be collected is presented in Table 3-3.

3.7.2 Field Duplicate Samples

Sample QA for the analytical samples will be provided in the field through the use of field
duplicate samples. QA samples are used to evaluate the contractor’s laboratory performance.
Duplicate samples are collected as a single sample, which is divided into two equal parts. As
shown in Table-3-3, QA samples will be collected at a rate of at least 10% of the field samples
collected. QA split samples will not be collected during the CS phase as discussed during
negotiations between Malcolm Pirnie and USACE prior to contract award and per Malcolm

Pirnie’s general assumptions submitted with the cost estimate and accepted by USACE.

Table 3-3: Quantities of Analysis

Baseline Samples®
Matrix Duplicate

Total
Analyses

Analysis Field

Samples Spikes Field

Duplicate® | Samples®

Metals"”

(aluminum, antimony, Soil 7 1 1 1 10
copper lead and zinc)

Metals @

(antimony, copper lead Soil 7 1 1 1 10
and zinc)

Explosives Soil 7 1 1 1 10
Metals ¥

(antimony, copper lead | Sediment 2 1 1 1 5
and zinc)

Metals ¥ Surf:

(antimony, copper lead \l;]ra:fre 2 1 1 1 5
and zinc)

(1) If equipment decontamination is necessary, then equipment blank samples must also be collected at a rate of
one field blank per decontamination event per equipment type, not to exceed one per day.

(2) Two samples indicate one MS/MSD pair, collected at a rate of one pair per 10 samples.

(3) Field duplicates will be collected at a rate of one per 10 samples.

(4) As per a decision made and agreed upon after the TPP meeting the metals analysis will be limited to primary or
indicator compounds associated with the munitions history of each MRS.
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3.8 SAMPLING EQUIPMENT DECONTAMINATION

In an effort to achieve the highest level of QC, one time use and disposable sampling equipment
will be used whenever feasible. This type of equipment includes sampling gloves, scoops, and
pre-cleaned sample jars. Applicable equipment will be decontaminated as discussed in the

remainder of the section.

3.8.1 Decontamination Procedures/Sample Contaminant Sources

This section provides instructions on deciding on the appropriate decontamination scheme(s) for
the project field sampling equipment in order to prevent or reduce cross-contamination of project
samples. The applicability of each step in a decontamination protocol will depend upon factors
such as the contaminants present on-site, the subsequent analysis to be performed, and the
composition of the sampling devices. The appropriateness of a decontamination protocol is vital
to the eventual validity of the analytical results and decisions made based upon those results. All
sampling equipment that has come in contact with a potentially contaminated media must be
cleaned prior to the subsequent use of that device. Unless field conditions dictate a change in the
equipment planned for use, pre-wrapped, sterile, plastic, disposable scoops will be utilized for
collecting soils samples at the installation. The scoops will be used to collect one sample and
then disposed of to avoid cross-contamination between samples and locations. If field conditions
dictate that other sample collection methods are required and equipment decontamination
becomes necessary, all equipment will be properly decontaminated prior to and following the
collection of each sample. Decontamination procedures are summarized below can be found in

Section 4.7 of the QAPP (Appendix A).

3.8.2 Reagents

The detergent wash is a non-phosphate detergent solution used with brushing or circulating
techniques to remove gross contamination and/or used as a mild neutralizing agent. Tap water is
considered a rinse-water, preferably from a water system of known chemical composition. Acid
rinses are used as the inorganic solubilizing agent or as a mild neutralizing agent. These rinses
are 10:1 solution of water and acid (hydrochloric acid), respectively. The solutions are prepared
from reagent grade acids and DI water. Solvent rinses are used as an organic solubilizing agent.

Requirements for solvent types vary depending upon the nature of known organic contamination
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requiring solubilization and any impurities present within the rinse that may potentially interfere
with or contribute to the subsequent analysis. All solvent rinses used must be of pesticide grade
quality. Finally, the DI water is organic-free reagent water. Analyte-free water may be used as

deemed appropriate.

3.8.3 Sample Contaminant Sources and Other Potential Problems

Contaminant carryover between samples and/or from leaching of the sampling devices is very
complex and requires special attention. Decisions concerning the appropriateness of the device’s
material composition must account for these carryover or leaching potentials and whether these
contaminants are of concern on the project. Disposable equipment will be used for all sampling

procedures.

3.9 HEALTH & SAFETY

The HASP (Appendix B) provides general H&S procedures applicable to sampling and
analytical activities to be performed at all installations where MMRP SIs are being conducted by
Malcolm Pirnie (within USACE, North and South Atlantic Divisions). The HASP sets forth
health and safety protocols to be used by Malcolm Pirnie employees and its subcontractors
during field activities. All work will be in conformance with the HASP unless formally modified
and approved by the Malcolm Pirnie UXOSS and reviewed by the Contracting Officer via a
formal record of change. The intent of the HASP is to ensure the health and safety of all site
personnel, the general public, and the environment. Although it is impossible to eliminate all
risks, adherence to the HASP will help minimize incidents and accidents by promoting safety
while maintaining productivity. It should be noted that the HASP may include discussions that

are not applicable to a specific site since it is intended to encompass all sites.

It is intended that once the HASP is finalized, it will not be modified (except for programmatic
changes) and will serve as a programmatic document. Site-specific sampling information and
any exceptions or proposed changes to the HASP are addressed and included in the SS-HASP
which is included as Attachment 1 to the HASP. The SS-HASP is not a stand-alone document
from the HASP. The HASP will provide the majority of the H&S information; the SS-HASP

3-13



FINAL CONFIRMATORY SAMPLING WORK PLAN March 2007
FORT STEWART, GEORGIA

simply supplements the information in the HASP by providing for site-specific condition

requirements.
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4 FIELD ACTIVITIES
The field activities that will be completed at each of the MRSs at FTSW in order to identify

whether MEC and/or MC are present were determined using the TPP process. The
determination of whether further investigation is required or if a NFA determination is
appropriate for each MRS will be made using a weight of evidence approach. Examples of
evidence that will be included in the decision making process include historical information,
analytical results (screened against established background levels, and agreed upon regulatory
limits), and field observations. A brief site description and the agreed upon MEC/MC field
activities are presented below for each of the seven MRSs. Map 2-1 shows the relative location
of each MRS on the installation and the historical range fans that overlap and make up each of

the FTSW MRSs.

4.1 ANTI—AIRCRAFT RANGE -1
4.1.1 Site Description

The MRS layout, location, and approximate sample points are presented on Map 4-1. This MRS
is a 42-acre parcel that was overlapped by the buffer area of one historical range fan. The MRS
is currently a parade field associated with the NCO Academy located in the northern most part of
the installation. It appears that this MRS is located in a down range buffer area, and is not
located at a firing point or an impact area. It is assumed that Anti-Aircraft Range - 1 was used
continuously from 1957 to 1964. Archival documents from 1941 documenting munitions and
weapons allocations confirmed that 37-mm, 40-mm, and 90-mm (M1) anti-aircraft guns were
used on FTSW. Based on the range type, period of usage, and the 1941 documents, it is assumed
that these munitions were used on Anti-Aircraft Range — 1. No EOD responses have been
reported for this MRS. Appendix E of this Work Plan includes the Conceptual Site Model
(CSM) developed for the Anti-Aircraft Range-1.

4.1.2 Proposed MEC/MC Activities

MEC Activities: Based on information presented in the HRR, the potential for MEC at the site
exists; therefore, activities associated with MEC presence will be performed, including a

magnetometer assisted surface sweep/visual survey during sample activities. A Schonstedt
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magnetometer assisted site walk will determine the presence of MEC on the site. Field personnel
(escorted by a UXO Technician III) will traverse the transects spaced 40 feet apart in order to
complete the magnetometer assisted surface sweep/visual survey through the area. A visual
depiction of the transects can bee found on Map 4-1. An MEC/Multiple Anomaly Discovery
Sheet (Appendix D) will be completed if MEC or munitions debris are detected with the
magnetometer or if potential burial sites are found during the site walk. If MEC are identified,
the site will be recommended for an RFI/CMS. If no MEC are identified, then the site may be
recommended for NFA, depending upon the results of the MC sampling. The FTSW DPW,
AEC, and USACE, Baltimore District will be notified if a MEC item is encountered during
fieldwork.

MC Activities: Four composite surface soil samples will be collected at biased locations (near
MEC or munitions debris, if identified) when possible or at random locations throughout the site.
Based on the historical layout and use of this MRS, berms or burial areas are not anticipated
therefore only surface soil samples, at a depth of 0 — 6 inches, will be collected. Soil samples
will be analyzed for aluminum, copper, zinc (EPA Method 6010B), lead, antimony (EPA
Method 6020), and explosives (EPA Method 8330). Data will be compared to FTSW
inorganic/metal background values, EPA Region 9 residential PRGs, Region 4 Ecological
Screening Values for Surface Soil, for metals and explosives. If MC results in all of the samples
fall below the applicable screening standards, the site may be recommended for NFA, depending
upon the results of the MEC investigation. If MC results for any of the samples exceed the

applicable screening standards, the site may be recommended for an RFI/CMS.

4.2 ANTI—AIRCRAFT RANGE —90MM - 2
4.2.1 Site Description

The MRS layout, location, and sample point are presented on Map 4-2. This MRS is a 77-acre
parcel, located northwest of the cantonment area, where two different types of historical
munitions uses occurred. These uses included anti-aircraft and tank training and occurred on a
total of six separate/collocated ranges from 1941 through 1964. The MRS is positioned in the
downrange portion of these ranges and does not overlap impact/target areas or firing points. The

known munitions use associated with this MRS includes 40-mm, and 90-mm anti-aircraft
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projectiles. The munitions used on the tank range are unknown. However, archival documents
from 1941 indicate that 90-mm (HE), 90-mm (practice with tracer), 40-mm (HE), 40-mm
(practice with tracer), 37-mm (practice with tracer, HE) were issued to FTSW. Therefore, it is
assumed that these munitions could have been used on this MRS. Numerous EOD calls
involving C-4 plastic explosives (secondary explosives), M-222 Dragon high explosive anti-tank
guided missile, M-7 grenades (riot control agent), and MK-2 fragmentation hand grenades were
reported on this site. Appendix E of this Work Plan includes the CSM developed for the Anti-
Aircraft Range- 90MM- 2.

4.2.2 Proposed MEC/MC Activities

MEC Activities: Based on information presented in the HRR, the potential for MEC at the site
is likely; activities associated with MEC presence will be performed, including a limited
magnetometer assisted surface sweep/visual survey during sample activities.. This site is
recommended for RFI/CMS due to historical evidence of multiple overlapping range fans

(Map2-1) and multiple EOD responses.

MC Activities: One biased composite surface soil sample will be collected at the location of
documented EOD response. Based on the historical layout and use of this MRS, berms or burial
areas are not anticipated therefore only surface soil samples, at a depth of 0 — 6 inches, will be
collected. The soil sample will be analyzed for aluminum, copper, zinc (EPA Method 6010B),
lead, antimony (EPA Method 6020), and explosives (EPA Method 8330). Data will be
compared to FTSW inorganic/metal background values, EPA Region 9 residential PRGs, Region
4 Ecological Screening Values for Surface Soil, for metals and explosives. This site is
recommended for RFI/CMS based on historical evidence of multiple overlapping range fans

(Map 2-1) and multiple EOD responses.

4.3 ANTI-TANK RANGE 90MM
4.3.1 Site Description

The MRS layout and location is presented on Map 4-3. This MRS is a 124-acre parcel, which

had three overlapping historic munitions uses and is currently an active landfill west of the
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cantonment area. The MRS is located near the firing points of both a former 90-mm anti-tank
range and the former 40-mm anti-aircraft range. The MRS is also positioned within the
downrange buffer area of the small arms range. The period of usage of the 90-mm anti-tank
range and the 40-mm anti-aircraft range could have been from 1941 through 1947. The history
of FTSW implies that this type of training likely ceased in 1944. Based on the research
conducted, the small arms ranges were in operation from 1941 through 1971. However, this
small arms use only overlapped this MRS in 1941. The known munitions use associated with
this MRS includes 40-mm anti-aircraft projectiles and 90-mm anti-tank projectiles. According to
documents reviewed for this HRR, munitions used on the small arms range were .50-caliber (cal)
or less; however, the exact caliber is unknown. No EOD responses have been reported for this
MRS. Appendix E of this Work Plan includes the CSM developed for the Anti-Tank Range
90MM.

4.3.2 Proposed MEC/MC Activities

MEC ActivitiessMC Activities: No MEC or MC field activities are planned for former Anti -
Tank Range 90mm because of the MRS’ current and future anticipated use as a RCRA permitted
landfill. It is recommended that the historical use of this area be documented in the Installation

Master Plan.

4.4 HAND GRENADE COURSE
4.4.1 Site Description

The MRS layout, location, and approximate sample point are presented on Map 4-4. This MRS
is a 67-acre undeveloped parcel, and is located, in an isolated area of the installation, northwest
of the cantonment area. Four different types of historical munitions uses occurred from 1941
through 1994 on five different overlapping ranges. These uses included 40-mm anti-aircraft, 90-
mm anti-tank, hand grenade, and small arms training. The MRS is located near the firing point of
the small arms range and in the downrange portions of a 40-mm anti-aircraft and a 90-mm anti-
tank range. The MRS is almost completely overlapped by the footprint of the hand grenade
course. The known munitions use associated with this MRS includes 40-mm anti-aircraft

projectiles, 90-mm anti-tank projectiles, small arms, and hand grenades. The exact caliber of
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small arms use is unknown. Appendix E of this Work Plan includes the CSM developed for the

Hand Grenade Course.

4.4.2 Proposed MEC/MC Activities

MEC Activities: Based on information presented in the HRR, the potential for MEC at the site
is likely; activities associated with MEC presence will be performed, including a limited
magnetometer assisted surface sweep/visual survey during sample activities. This site is
recommended for RFI/CMS due to historical evidence of multiple overlapping range fans (Map

2-1) and its historical use as a hand grenade range.

MC Activities: One random composite surface soil sample will be collected on this MRS.
Based on the historical layout and use of this MRS, berms or burial areas are not anticipated
therefore only surface soil samples, at a dept of 0 — 6 inches, will be collected. The soil sample
will be analyzed for metals using EPA Method 6010B/6020, and for explosives using EPA
Method 8330. Data will be compared to FTSW inorganic/metal background values, EPA Region
9 residential PRGs, Region 4 Ecological Screening Values for Surface Soil, for metals and
explosives. This site is recommended for RFI/CMS based on historical evidence of multiple

overlapping range fans (Map2-1) and its historical use as a hand grenade range.

45 SMALL ARMS RANGE -1
4.5.1 Site Description

The MRS layout and location are presented on Map 4-5. This MRS is a 136-acre parcel located
at Evans Heliport/Airfield, northeast of the cantonment area that was overlapped by two
historical small arms ranges. These ranges were operational in 1962 and 1964. According to
documents reviewed for this HRR, munitions used on the small arms range were .50-cal or less;
however, the exact caliber is unknown. No EOD responses have been reported for this MRS.

Appendix E of this Work Plan includes the CSM developed for the Small Arms Range- 1.
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4.5.2 Proposed MEC/MC Activities

MEC Activities: No MEC field activities are recommended for this MRS because historical

evidence suggests only small arms were used at this MRS.

MC Activities: An all-metals detector assisted visual survey will be conducted in order to locate
remnants of small arms roundss. The all-metals detector assisted visual survey will be
completed by traversing transects spaced 40 feet apart. A visual depiction of the visual survey
transects can be found on Map 4-5. Four composite surface soil samples will be collected at
biased locations (near remnants of small arms, if identified) when possible or at random
locations on undeveloped portions of the MRS. Based on the historical layout and use of this
MRS, berms or burial areas are not anticipated therefore only surface soil samples, at a depth of
0 — 6 inches, will be collected. Soil samples will be analyzed for copper using EPA Method
6010B and antimony, and lead using EPA Method 6020. Data will be screened using the FTSW
background value, then the EPA region 9 residential PRG for copper, antimony, and lead and the
Region 4 Ecological Screening Value for copper, antimony, and lead in surface soil. If MC
results in all of the samples fall below the applicable screening standards, the MRS may be
recommended for NFA. If MC results for any of the samples exceed the applicable screening

standards, the MRS may be recommended for an RFI/CMS.

4.6 SMALL ARMS RANGE -2
4.6.1 Site Description

This MRS was identified during the Phase 3 Range Inventory. As part of the HRR a thorough
review of the documents used to generate the Phase 3 Range Inventory was conducted. As a
result of this review it was determined that the historical small arms range fans that made up this
MRS did overlap the cantonment area (non operational area) and as such this MRS is not eligible
for the MMRP. It was therefore agreed upon during the TPP meeting that no further action is
required for this MRS under the active installation MMRP, and no CSM was developed for this

site.
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4.6.2 Proposed MEC/MC Activities

As mentioned above no further action is required at this MRS, there fore no MEC/MC activities

will be performed.

4.7 SMALL ARMS RANGE -3
4.7.1 Site Description

The MRS layout and location are presented on Map 4-6. This MRS is a 32-acre parcel, in the
area northeast of the cantonment areas within one mile of the Holbrook Pond Recreational Area.
The overlapping historical munitions use is an operational small arms range used in 1964.
According to documents reviewed for this HRR, munitions used on the small arms range are
believed to be .50-cal or less; however, the exact caliber is unknown. No EOD responses have
been reported for this MRS. Appendix E of this Work Plan includes the CSM developed for the
Small Arms Range- 3.

4.7.2 Proposed MEC/MC Activities

MEC Activities: No MEC field activities are recommended for this MRS because historical

evidence suggests only small arms were used at this MRS.

MC Activities: An all-metals detector assisted visual survey will be conducted in order to locate
remnants of small arms rounds. The all-metals detector assisted visual survey will be completed
by traversing transects spaced 40 feet apart. A visual depiction of the visual survey transects can
be found on Map 4-6. Three composite surface soil samples will be collected at biased locations
(near remnants of small arms, if identified) when possible or at random locations throughout the
site. Two sediment, and two surface water samples will also be collected at this MRS. Based on
the historical layout and use of this MRS, berms or burial areas are not anticipated therefore only
surface soil samples, at a depth of 0 — 6 inches, will be collected. One soil sample will be
collected in the northern portion and two samples will be collected in the southern portions of
this MRS. The sediment samples: will be collected from each of the man-made damns of the
pond. The surface water samples will be collected in the near the sediment sample locations.

All samples will be analyzed for copper using EPA Method 6010B and antimony, and lead using
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EPA Method 6020. Data will be compared to the FTSW background value and then the EPA
region 9 residential PRG, Region 4 Ecological Screening Values for surface soil, EPA Water
Quality Standards for Freshwater CCC chronic, and Region 4 Ecological Screening Values for
surface water for copper, antimony, and lead as appropriate. If MC results in all of the samples
fall below the applicable screening standards, the MRS may be recommended for NFA. If MC
results for any of the samples exceed the applicable screening standards, the MRS may be

recommended for an RFI/CMS.

4.8 HERO ROAD TRENCH AREA
4.8.1 Site Description

The MRS layout, location, and approximate sample point are presented on Map 4-7. The Hero
Road Trench Area is a 10-acre parcel located within the cantonment area that was identified in
January 2003 when a former FTSW DPW staff member reported to the DPW Environmental
Office that materials (i.e., mustard gas) had been buried in the DPW Family Housing
Maintenance parking lot located on Hero Road. The aerial photographs indicate disturbances
from January 1941 to January 1957 that were indicative of possible burial activities. Items were
allegedly buried at the MRS but not used on this MRS. CWM items allegedly associated with
this MRS include Gas Identification Set, Detonation, M1, containing: 5% solution of mustard,
5% solution of Lewisite, 50% solution of chloropicrin, and Pure agent phosgene. No EOD
responses have been reported for this MRS. This MRS is partially fenced. The red cross-
hatched area found on Map 4-7 represents the unfenced portion were the field activities will take
place. Appendix E of this Work Plan includes the CSM developed for the Hero Road Trench

Area.

4.8.2 Proposed MEC/MC Activities

MEC Activities: MEC field activities planned for this MRS include conducting a visual survey
of unfenced portions of MRS to ensure no MEC or MEC debris remains on the surface during
sampling activities. This MRS is recommended for RFI/CMS based on historical evidence and

results of the current investigation.
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MC Activities: One composite surface soil sample will be collected from biased location when
possible or at a random location throughout the MRS. Surface soil samples, at a depth of 0 — 6
inches, will be collected at this MRS. The soil sample will be analyzed for aluminum, copper,
zinc (EPA Method 6010B), lead, antimony (EPA Method 6020), and explosives (EPA Method
8330). Data will be compared to FTSW inorganic/metal background values, EPA Region 9

residential PRGs, Region 4 Ecological Screening Values for Surface Soil, for metals and

March 2007

explosives. This MRS is recommended for RFI/CMS based on historical evidence and results of

the current investigation

4.9 SUMMARY OF FIELD ACTIVITIES

The total number of field samples that will be collected and the selected laboratory analyses are

presented in Table 4-1 below.

Table 4-1: Field Sample Summary Table

Number of Field Samples/Analysis

Metals? . Explosives
Surface Surface Sediment Surface Surface
Soil Soil Water Soil
gnﬁ—Aifcraft olojojoJlolo|o|oflo|o|lolof4]1]1]1
ange - 1
1?ntl—Anrcraft 11ololololololololololololololod1lO0|lO1O
ange 90mm - 2
S TankRange o 1 o 1o |o]o|o|o|ofo|ojolofojojojo]ofo]o]o
cand Grenade 110 1o |o]o|o|o|ofo|o]jolofojojojo]ti|o]o]o
ourse
small AmsRange f o1 0 ) o | o4 ofo|olofo]ojofo]ojolofoofo]o
_Sgna“A“nSRang600003111211121110000
teroRoadTrench 1y 1o 1ol o]ololo|olofo|ojofoojofofi]|ofo]o0
Total Analysis by
Media 10 10 > > 10

1 Metals analysis includes: aluminum, copper, zinc by EPA Method 6010B; and lead, antimony by EPA Method

6020.

2 Metals analysis includes: copper by EPA Method 6010B; and lead, antimony by EPA Method 6020.
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5 SITE-SPECIFIC QAPP

This section is intended to supplement the overall MMRP CS QAPP (Appendix A). The QAPP
provides general information and standard operating procedures applicable to sampling and
analytical activities to be performed at all installations where MMRP CSs are being conducted
by Malcolm Pirnie. The information includes definitions and generic goals for data quality and
minimum requirements for QA/QC samples. The procedures address sampling and
decontamination protocols; geophysical investigation; field documentation; sample handling,
custody, and shipping; instrument calibration and maintenance; field and laboratory auditing;
data reduction, validation, and reporting; corrective action requirements; and QA reporting. It
should be noted that the QAPP may include discussions on procedures or methods that are not

applicable to a specific MRS since it is intended to encompass all sites.

Per the contract, it is intended that once the QAPP is finalized, it will not be modified (except for
programmatic changes) and will serve as a programmatic document. Site-specific sampling
information and any exceptions or proposed changes to the QAPP are addressed and included in
this SS-QAPP. This SS-QAPP is not a stand-alone document from the QAPP. The QAPP will
provide the majority of the QA/QC information; the SS-QAPP simply supplements the

information in the QAPP by providing for MRS-specific condition requirements.

The data collected at FTSW will be compared to applicable regulatory standards (Table 5-1).

Table 5-1: Applicable Regulatory Standards and Comparison Values by Sampling Media

Sample Media | Applicable Standard and/or Comparison Values
Soil FTSW inorganic/metal background concentrations for surface soil
Soil EPA Region 9 PRG for residential soils

Soil Region 4 Ecological Screening Values for surface soil

EPA National Recommended Water Quality Criteria for Human Health
Consumption of Water and Organism
Surface Water Region 4 Ecological Screening Values for surface water

Surface Water

Table 5-2 presents the contaminants of concern for soil with the applicable standards compared
to the laboratory Method Detection Limits (MDLs) and Reporting Limits (RLs). Available

background concentrations for metals are also provided in Table 5-2.
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Table 5-2: Solid Laboratory Limits and Applicable Standards

. Region 4 FTSW

Region 9 : X
R —— Laboratory Ecological Inorganic/Metal
Contaminant PRGs - :

RLs ; . Screening Background
of Concern Residential . o
(mg/kg) Values Surface | Concentrations
(mg/kg) :
Soil (mg/l) (mg/kg)
Explosives

1,3,5-TNB (NC) 0.05 0.25 1,800 - NA’
1,3-DNB (NC) 0.05 0.25 6.1 - NA
2,4,6-TNT (CA) 0.03 0.25 16 - NA
2,4-DNT (NC) 0.04 0.25 120 20 NA
2,6-DNT (NC) 0.05 0.25 61 - NA
2-AM-4,6-DNT 0.1 0.5 - - NA
2-NT (NC) 0.03 0.25 180 - NA
3-NT (NC) 0.02 0.25 180 - NA
4-AM-2,6-DNT 0.1 0.5 - - NA
4-NT (CA) 0.03 0.25 12 - NA
HMX (NC) 0.04 0.25 3,100 - NA
NB (NC) 0.1 0.5 20 40 NA
RDX (CA) 0.1 0.5 4.4 - NA
TETRYL (NC 0.2 1 16 - NA
Aluminum (NC) 2 10 76,000 - -
Antimony (NC) 0.6 3.0 31 - -
Copper (NC) 0.3 1.5 3,100 9 -
Lead (NC) 0.3 1.5 400 2.5 11.1
Zinc (NC) 0.7 3.5 23,000 120 15.5

1 mg/kg = milligram per kilogram
2 Phase II RCRA Facility Investigation Report For 16 Solid Waste Management Units At Fort Stewart, Georgia.

April 2000
3 NA = Not applicable

- indicates no available value available

(CA)- Cancer
(NC) — Non-cancer

Table 5-3: Aqueous Laboratory Limits and Applicable Standards

Human Health Region 9 Region 4
. Laboratory | Consumption of Ecological
Contaminant d PRGs . I
of Concern Water an Tap Water Screening Values
Organism P i Surface Water
) (ha/h (ug/l)
Antimony 0.3 2.0 5.6 15 160
Copper 0.3 2.0 1,300 15 6.54
Lead 0.3 2.0 - - 1.32

- indicates no available value available

5-2




FINAL CONFIRMATORY SAMPLING WORK PLAN March 2007
FORT STEWART, GEORGIA

Weight of Evidence Based Decisions

As presented in Table 5-2 above the contaminants of concern have been designated by the EPA
as either non-cancer or cancer contaminants. The USEPA Region 9 PRGs for non-cancer
contaminants will be divided by 10 to meet GAEPD's recommended risk level / hazard quotient
of 0.1. The adjusted criteria will be used as comparison values, which will be used along with
other forms of evidence to make the determination whether further investigation is required or if
a NFA determination is appropriate for each MRS . Examples of evidence that will be included
in the decision making process include historical information, analytical results (screened against

established background levels, and agreed upon regulatory limits), and field observations.

As noted in Table 5-3, Human Health Consumption of Water and Organism, and Region 9 PRGs
Tap Water for lead do not exist for lead in surface water. As such the weight of evidence
approach for human consumption of surface water will include an evaluation of the lead
concentrations in the sediment and surface soils at this MRS as agreed upon after the TPP

meeting.

Data Quality Control Criteria

Section 8.0 of the Final Quality Assurance Project Plan (QAPP) Military Munitions Response
Program Site Inspections defines the data quality control criteria for the project including
Precision, Accuracy, Representativeness, Sensitivity, Comparability and Completeness. The

specific project criteria for precision, accuracy and sensitivity are presented in the attached.

Table 5-4 through Table 5-7 which lists the laboratory quality control limits which the
laboratory will employ for this project for EPA methods 8330 for explosives, EPA method
6010B will be used for the analysis of all metals with the exception of antimony and lead, in
which case EPA Method 6020 will be used. EPA Method 6020 will be used in lieu of 6010B to
achieve the reporting limits consistent with the screening criteria agreed upon at the TPP session.
The precision acceptance criteria for field duplicate samples collected are part of this project
with a relative percent difference (RPD) of at least <35% evaluated for sample results at least 5

times the detection limit.
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Representativeness will be satisfied by determining that the field sample plan is followed, proper
sampling techniques, preservation, and handling are used, proper analytical procedures are

followed, and holding times are not exceeded in the laboratory.

The procedures used to obtain the planned analytical data are expected to provide comparable
data. The procedures employed will be based upon EPA-promulgated methodologies which are

commonly used for environmental investigations.

It is expected that the laboratories used for this project will provide data that meet the
completeness QC acceptance criteria of 90% or more of all the samples analyzed. The
completeness goal for samples collected in the field will be 95% of the quantity of samples
planned in the field sample plan. Corrective action may be implemented to re-collect samples
where necessary and possible. The percent completeness will be calculated per the definition and

equation given in the QAPP.

Table 5-4: EPA Method 6010B QC Limits

Calibration Beginning of run, after Reanalyze the blank, prepare new
Blank every 10 samples, and at the blank and analyze, perform
end of the run. maintenance on instrument,

<2xMDL recalibrate, reanalyze any samples

since the last acceptable blank. If
reanalysis is not possible, report
with a qualifying comment.

Method Blank One per batch of no more Reanalyze the blank. Samples in

(LRB) than 20 samples. Analyze the batch must be < the reporting
with associated sample limit or > 10x the method blank. If
batch. <1/2 the RL not, samples must be re-digested

and reanalyzed. If reanalysis is not
possible, report with a qualifying

comment.
High Calibration | After calibration and before Reanalyze the High Standard. If
Standard analysis of samples. the standard is still not acceptable,
90-110% re-profile and/or perform

instrument maintenance, and
prepare a new calibration.

Laboratory One per batch of no more Reanalyze the LFB. If still outside

Fortified Blank than 20 samples. Analyze 80-120% of acceptable range, samples must

(LFB or LCS) with associated sample be re-digested and reanalyzed. If
batch. reanalysis is not possible, report

with a qualifying comment.
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Quality Control Immediately after Reanalyze the QCS. If the standard
Sample (QCS) calibration. is still not acceptable, perform
90-110% instrument maintenance, and
prepare a new calibration.
Instrument Beginning of run, after Reanalyze the IPC. If the standard
Performance every 10 samples, and at the is still not acceptable, perform
Check Solution end of the run. instrument maintenance, and
(IPC) Same prepare a new calibration.
90-110% .
Source Reanalyze any samples since the
last acceptable IPC. If reanalysis is
not possible, report with a
qualifying comment.
Reporting Limit | Beginning of run, after 80-120% Reanalyze the RPL. If the standard
Standard (RPL) calibration. is still not acceptable, recalibrate.
Matrix Spike One every 10 samples with If calibration verification standards
(MS) at least one per batch. are acceptable, reanalyze spike
once. If the spike still fails perform
80-120% a post-spike. Post spikes must be
recovered at 85-115%. If not or if
reanalysis is not possible, report the
results with a qualifying comment.

Table 5-5: EPA Method 8330A QC Limits

Initial Calibration must be in Linear or quadratic Identify and correct problem. Re-

Calibration: place prior to sample regression: r* > 0.99 prepare and re-analyze initial

Minimum of | analysis. Recalibration Averaged Calibration calibration standards.

five points for | when qualitative and/or Factor: Relative Standard

linear qualitative fail to meet Deviation (RSD) < 20%

calibration method, laboratory, or

models and six | project criteria.

points for

quadratic

calibration

models.

Second source | Once after initial + 15% of the expected 1. Prepare and analyze a fresh Second

initial calibration. value. Source ICV. 2. Identify and correct

calibration the source of the problem. This may

verification require instrument re-calibration.

(ICV).

Continuing Daily before sample + 15% of the expected 1. Re-inject CCV

calibration analysis, after every ten value. 2. Re-inject all samples analyzed prior

verification field samples, and at the to failing CCV if results are impacted.

(CCV) end of the analytical (i.e.: If response for an analyte is high
sequence. and the analyte was not detected in the

samples, data are not impacted and re-
analysis is not necessary)
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q
One per preparatory batch

Method blank No analytes detected > 2 | 1. Identify and correct the source of
(MB) of 20 or fewer field RL. If contamination in contamination.
samples the method blank is 2. If additional sample remains, re-
greater than 2 RL and is | extract and re-analyze.
greater than 1/10 of the 3. If no additional sample remains,
measured amount in the flag results for the specific analyte in
sample, corrective action | all samples associated with method
will be taken. blank.
Note: If analyte detected in method
blank was not present in the samples,
data were not affected. Sample re-
analysis or data flagging is not
necessary.
LCS One LCS per extraction See the following Table: 1. Check Calculations and spike

batch of 20 or fewer
samples

LCS and MS Control
Limits for EPA Method
8330 Solid Matrix

solution fortification. Re-evaluate
data if this indicates a problem.

2. Identify and correct problem. Re-
extract and re-analyze LCS and
associated field samples. If additional
sample or holding time limitations
prevent re-extraction and re-analysis,
flag results for the specific analyte(s)
in all samples in the preparatory batch.

Matrix spike
(MS)

One MS per batch of
twenty or fewer samples.

See the following Table:
LCS and MS Control
Limits for 8330 Solid
Matrix

1. Check calculation

Matrix spike One MSD or sample 30% RPD
duplicate duplicate per twenty or
(MSD) or fewer samples
sample
duplicate
Surrogate All Field and QC samples | 65% to 135% For QC samples and field samples,
spike identify and correct problem then re-
prep and reanalyze all samples with
failing surrogate recoveries in
preparatory batch. If chromatographic
interferences or matrix affects are
obvious for field samples, re-
extraction may not be necessary.
Confirmation All positive detections Calibration and quality Primary column used to report all
of positive will be confirmed. control criteria from quantitative results unless matrix
results primary column apply to | interferences warrant reporting from
confirmation column. confirmation column. Flag analyte if
Precision between RPD is > 40%
primary and confirmation
column < 40%RPD
Field Per batch of 20 Samples <35% Evaluated for If the limits are exceeding for field
Duplicates samples 5 times the replicates this will be addressed by the

detection limits

data validator

Note: The laboratory QC criteria are based on Analytical Laboratory Services (ALSI) Standard Operating Procedures (SOPs): 09-8330S,
Revision 1, Ultrasonication of Solids for the Analysis of Explosives by EPA Method 833A High Performance Liquid Chromatography (HPLC)

and 1B-833, Revision 3, Nitroaromatics and Nitramines by HPLC with Ultraviolet Detection
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Table 5-6: Laboratory Control Sample (LCS) and Matrix Spike (MS) Control Limits for
8330 Solid Matrix

1,3,5-TNB 75 125
1,3-DNB 80 125
Tetryl’ 10 150
2,4,6-TNT 50 145
NB 50 140
4-Am-4,6-DNT 55 155
2-Am-2,6-DNT 50 155
2,4-DNT 60 135
2,6-DNT 60 135
2-NT 45 135
3-NT 50 130
4-NT 50 130
Notes:

1. The control limits listed are based upon those given in Table D-13 from the Department of Defense Quality Systems Manual for

Environmental Laboratories, Version 3, and January 2006.
The control limits for Tetryl are based upon those given in Table D-2 from the Department of Defense Quality Systems Manual for
Environmental Laboratories, Version 3, and January 2006.

Table 5-7: Inorganic Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-
MS) Methods 6020

Parameter Erequenc Acceptance Corrective
d y Criteria Action

Demonstrate Prior to using any test QC acceptance criteria published | Recalculate results; locate and

acceptable method and at any time by DoD, if available; otherwise fix problem, then rerun

analyst there is a significant change | method specified criteria demonstration for those analytes

capability in instrument type, that did not meet criteria (see
personnel, or test method DOD Quality Systems Manual,
(see DOD Quality Systems section C.1.1).

Manual , Appendix C)

MDL At initial set-up and See 40 Code of Federal Run MDL verification check at
subsequently once per 12 Regulations (CFR) 136B. MDL higher level and higher MDL set
months; otherwise quarterly | verification checks must produce | or reconduct MDL study (see
MDL verification checks a response at least 3 times the DOD Quality Systems Manual
shall be performed (see instrument noise level. box D-18).

DOD Quality Systems
Manual box D-18).

Instrument At initial set-up and after Detection limits established shall | NA

detection limit | significant change be < MDL.

(IDL) study

Tuning Prior to initial calibration Mass calibration < 0.1 amu from | Retune instrument then

true value; Resolution <0.9 amu | reanalyze tuning solutions.
full width at 10% peak height;

For stability, RSD > 5% for at

least four replicate analytes
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Initial
calibration for
all analytes

Initial calibration prior to
sample analysis

If more than one standard is used,
in which case r > 0.995.

Correct problem and repeat
initial calibration.

(ICAL)

(minimum one

high standard

and a blank)

Second source | Once after each initial Value of second source for all Correct problem and verify

calibration calibration, prior to sample | analytes within = 10% of second source standard. If that

verification analysis expected value (initial source) fails, then repeat initial
calibration

Low level Daily, after one-point initial | Within £20% of expected value Correct problem, then reanalyze.

calibration calibration

check standard

(ICP only)

Continuing After every 10 samples and | All analytes within £ 10% of Correct problem, rerun

calibration at the end of the analysis expected value calibration verification. If that

verification sequence fails, then repeat initial

(CCcv) calibration. Reanalyze all

samples since the last successful
calibration.

Liner dynamic | Every 6 months Within + 10% of expected value NA
range or high-
level check
standard
Method blank One per preparatory batch No analytes detected > /2 RL For | Correct problem, then see
common laboratory contaminants, | criteria in DoD Quality Systems
no analytes detected RL Manual, box D-5. If required,
reprep and reanalyze method
blank and all samples processed
with the contaminated blank.
Calibration Before beginning a sample | No analytes detected >2 x MDL | Correct problem, then reprep
blank run, after every 10 samples, and reanalyze calibration blank
and at end of the analysis and previous 10 samples
sequence
Interference At the beginning of an ICS-A: Terminate analysis; locate and
check solutions | analytical run Absolute value of conc. For all correct problem; reanalyze ICS,
(ICS-A and non-spiked analytes >2 x MDL reanalyze all affected samples.
ICSAB) (unless they are a verified trace

impurity from one of the spiked
analytes)

ICS-AB:
Within = 20% of expected value

LCS containing
all analytes
required to be
reported

One LCS per preparatory
batch

QC acceptance criteria specified
by DoD, if available; see DoD
Quality Systems Manual, box D-5
and Appendix DoD-D.

Correct problem, then reprep
and reanalyze the LCS and all
samples in the associated
preparatory batch for failed
analytes. If sufficient sample
material is available. (See full
explanation in Appendix DoD-
D).
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Dilution test

Each preparatory batch

Five-fold dilution must agree
within + 10% of the original
determination

Perform post-digestion spike
addition.

Post-digestion
spike addition

When dilution test fails or
analyte concentration in all
samples < 100 x MDL

Recovery within 75-125% of
expected result.

Run samples by method of
standard addition (MSA) or see
flagging criteria.

Method of When matrix interference is | NA NA

standard suspected

additions

(MSA)

MS One MS per every 20 For matrix evaluation, use QC Examine the project-specific
project samples per matrix acceptance criteria specified by DQOs. Contact the client as to
(see DoD Quality Systems DoD for LCS. additional measures to be taken.
Manual, box D-15).

MSD or sample | One per every 20 project RPD <20% (between MS and Examine the project-specific

duplicate samples per matrix MSD or sample and sample DQOs. Contact the client as to
duplicate) additional measures to be taken.

Internal Every sample IS intensity within 30-120% of Perform corrective action as

standards (IS) intensity of the IS in the initial described in EPA Method 6020
calibration

Results NA NA NA

reported

between MDL

and RL
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6 SAMPLE MANAGEMENT AND ANALYSIS

6.1 FIELD OPERATIONS DOCUMENTATION

Field documentation of the samples taken is of the utmost importance in assuring QC. Field
documentation will include DQCRs, field notebooks, sample labels, and COC forms. All field
documentation will be completed in indelible ink. Corrections will be made by drawing a single

line through the text and legibly writing the correction.

62 DQCR

As described in the QAPP, the DQCR will be prepared by the FPM each day that fieldwork is
performed, commencing with the first day work is performed on-site. All workdays will be
documented in this report throughout the duration of the fieldwork. Malcolm Pirnie will provide
DQCRs to the USACE, Baltimore District PM in the CS Report. A sample DQCR form is
included as Figure 10-1 in Appendix A of the QAPP.

6.3 FIELD NOTEBOOKS

Field notes regarding all sampling and field activities will be kept in a bound notebook with pre-
numbered pages. Indelible ink will be used for all entries. The field notes will be filled out
while the fieldwork is taking place and will include all of the information that is reported on the

DQCR forms.

6.4 SAMPLE NUMBERING SCHEME

All samples taken will employ the USACE Laboratory numbering system. This system assures
that QC checks originating from the field are blind to the laboratory and that a uniform and

consistent numbering system is employed in the field.
All samples collected as part of this CS Report will utilize the following standard designation

format:

FTSW- [Sample media] - [Location designation] - [sample date (month) (day) (year)]
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SS will be used to designate a surface soil sample (e.g., FTSW-SS-22-080104).

All duplicate samples collected will utilize the following standard designation format:
FTSW - [Sample media] - [Location designation/DUP] - [sample date (month)(day)(year)]
(e.g., FTSW-S-22/DUP-080104)

All MS/MSD samples collected will utilize the following standard designation format:
FTSW - [Sample media] - [Location designation/MSD] - [sample date (month)(day)(year)]
(e.g., FTSW-SS-22/MSD-080104)

All equipment blank samples collected will utilize the following standard labeling format:
FTSW - [Sample media] - [Location designation/EB] - [sample date (month)(day)(year)]
(e.g., FTSW-SS-22/EB-080104)

6.5 SAMPLE LABELS

Correct sample labeling and the corresponding notation of the sample identification numbers in
the field notebook, DQCR, and on the COC forms will be utilized to prevent misidentification of
samples and their eventual results. All sample labels will be completed legibly with indelible

ink. The labels will be affixed to the sample bottle and covered with clear tape.

At a minimum, the sample labels will include the following:

a. Project name

b. Company name

c. Name/initials of the collector
d. Date and time of collection
e. Sample location and depth

f. Analysis required

g. Preservatives added

h. Matrix
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6.6 COC

The COC procedures will be in accordance with USACE Sample Handling Protocol and EPA
procedures. COC procedures are used to document and track samples from collection through
reporting of analytical results and to serve as permanent records of sample handling and
shipment. Strict COC protocol will be maintained for all samples collected during this project.
The COC forms will be filled out with indelible ink by the FPM, and any mistakes made will be

crossed out with a single line and initialed and dated.

The information on the COC form will include the following:
a. Sample identification numbers
b. Date and time of sample collection
c. Project name and number
d. Number of sample containers
e. Analyses required including method number
f. Turn around time required
g. Preservatives used
h. Signatures of all parties who had possession of the samples

1. Matrix

COC forms will be completed for every cooler and will be sealed in a resealable bag and taped to
the inside of the lid of the cooler. The FPM will keep one copy of the COC form. The
laboratory will then sign the COC form upon accepting the samples for analysis. Copies of the
COC forms will be included in the CS Report as an appendix and given to the USACE,

Baltimore District PM upon completion of the field sampling effort.

6.7 SAMPLE PACKAGING AND SHIPPING REQUIREMENTS

Custody of samples must be maintained throughout the shipment of samples to the selected
laboratory. The following procedures will be used to send samples to be analyzed for explosives
and metals to the laboratory:

» Use waterproof high-strength plastic ice chests or coolers only.
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o After filling out the pertinent information on the sample label and tag, put the sample in
the container and screw on the lid. Secure the bottle lid with strapping tape.

« Tape cooler drain shut.

e Place about 3 inches of inert cushioning material, such as vermiculite or styrofoam
"popcorn", in the bottom of the cooler.

o Enclose the containers in clear plastic bags through which sample labels are visible, and
seal the bag. Place containers upright in the cooler in such a way that they do not touch
and will not touch during shipment.

o Put in additional inert packing material to partially cover sample containers (more than
halfway). Place bags of ice or ice-gel packs around, among, and on top of the sample
containers.

« Fill the remaining space in the cooler with cushioning material.

o If sending the samples by common carrier, sign the COC form under "Relinquished by,"
enter the carrier name and air bill number, retain a copy for field records, put the COC
record in a waterproof plastic zip top bag and tape it with masking tape to the inside lid of
the cooler.

o If sending the samples by courier or field team shipper, follow the above procedures, but
also have the receiving carrier sign under "Received by."

» Apply custody seals to the front and back of the cooler, across the lid.

o Secure lid by taping. Wrap the cooler completely with strapping tape at a minimum of
two locations. Do not cover any labels.

o Attach completed shipping label to top of the cooler. The shipping label will have a
return address.

o Ship the cooler by overnight express or courier to the respective laboratory.

The primary laboratory address and POC are noted below:

Analytical Laboratory Services, Inc.

34 Dogwood Lane

Middletown, PA 17057

ATTN: Judy Kester/Sample Custodian
Phone: (717)944-5541

Fax: (717) 944-1430

A secondary laboratory (i.e., back-up) has been selected for the MMRP investigations, which can
meet the analytical requirements of this program. The secondary laboratory, which is noted
below, will analyze samples ONLY in instances when Analytical Laboratory Services cannot.

STL Savannah
5102 LaRoche Avenue
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Savannah, GA 31404

ATTN: Linda Wolfe/Sample Custodian
Phone: (912) 354-7858

Fax: (912) 351-3673

6.8 INVESTIGATIVE DERIVED WASTE (IDW)

IDW will not require containerizing or special disposal procedures. Soil cuttings and excess
sample material will be returned to the sample hole or boring for backfill purposes immediately

after completion of sampling.
Decontamination fluids are not expected since dedicated/disposable field sampling equipment

will be used. Used gloves, core liners, and any other disposable sampling equipment or personal

protective equipment will be double bagged and disposed of off-site as non-hazardous waste.
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1.0 INTRODUCTION

Malcolm Pirnie, Inc. (Malcolm Pirnie) has prepared the following Quality Assurance
Program Plan (QAPP) for the Military Munitions Response Program (MMRP) Site
Inspection (SI) of MMRP eligible sites at various Army Installations across the United
States (US), under US Army Corps of Engineers (USACE) Baltimore District, Contract
Number DACA31-00-D-0043.

This QAPP provides general information and standard operating procedures applicable to
sampling and analytical activities to be performed at all installations that MMRP SIs are
being conducted by Malcolm Pirnie (within USACE, North and South Atlantic
Divisions). The information includes definitions and generic goals for data quality and
minimum requirements for quality assurance/ quality control (QA/QC) samples. The
procedures address sampling and decontamination protocols; geophysical investigation;
field documentation; sample handling, custody, and shipping; instrument calibration and
maintenance; field and laboratory auditing; data reduction, validation, and reporting;
corrective action requirements; and quality assurance reporting. It should be noted that
QAPP may include discussions on procedures or methods that are not applicable to a
specific site since it is intended to encompass all sites. A Site Specific QAPP (SS-QAPP)
will be prepared for each individual installation where a Site Inspection is being
conducted by Malcolm Pirnie. The SS-QAPP will serve as addendums to this QAPP and
will be included as part of the site specific work plan. Per the contract, it is intended that
once the QAPP is finalized, it will not be modified (except for programmatic changes)
and will serve as a programmatic document. Site-specific sampling information and any
exceptions or proposed changes to the QAPP will be addressed and included in the SS-
QAPP. The majority of information contained in this QAPP should not be repeated in the
SS-QAPP. The appropriate EPA Region and State Regulatory Agency method specific
reporting limits will be included in each SS-QAPP to ensure that the analytical methods
selected can achieve State reporting requirements. The methods specific to each site
should specify the appropriate detection limit and reporting limit information. Any
deviations from this QAPP (e.g., holding times, detection limits, sampling methods, etc.)
should be brought to the attention of the USACE Project Manager.

The SS-QAPP should not be a stand-alone document from this QAPP. The QAPP will

provide the majority of the QA/QC information; the SS-QAPP should simply supplement
this information by providing for site-specific condition requirements.

1-1
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Project specific personnel responsibilities will be identified and discussed in detail in the
site specific Work Plan. Malcolm Pirnie project personnel and their responsibilities are
discussed in Section 1.2.2 of the Work Plan.

The primary laboratory selected to perform analyses for samples collected at MMRP
eligible sites is capable of providing complete environmental analytical services
consistent with USEPA protocols, certified under the National Environmental
Accreditation Program (NELAP), and approved by the USACE. Detailed information
regarding the laboratory personnel, facilities and procedures are presented in Appendix A
of this QAPP. In instances when the primary laboratory cannot conduct the analyses, the
secondary laboratory (i.e., back-up) personnel, facilities and procedures will be identified
in the SS-QAPP.

2-1
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3.0 QUALITY ASSURANCE AND CONTROL OBJECTIVES

3.1 Introduction

This section discusses quality assurance objectives (QAOs) for the MMRP SI. QAOs are
the requirements specifying the quality of the environmental data needed to support the
decision-making process. The uncertainty must be maintained at levels that will allow
the resultant data to be used for its intended purposes.

The primary goal of the MMRP Sl is to collect information necessary to make one of the
following decisions:

1. Whether a Remedial Investigation/Feasibility Study (RI/FS) is required at a site,
2. Whether an immediate response is needed, or
3. Whether the site qualifies for no further action (NFA).

3.2 TPP Process

Technical Project Planning (TPP) is used to identify project objectives and design data
collection programs to help ensure that the requisite type, quality, and quantity of data are
obtained so that informed decisions can be made for site closeout. The TPP process is a
critical component of the U.S. Army Corps of Engineers (USACE) quality management
system and meets the American National Standard for planning the collection and
evaluation of environmental data.

The TPP Process is a comprehensive and systematic process that involves four phases of
planning activities. Use of the TPP Process is consistent with the philosophy of taking a
graded approach to planning that will produce the type and quality of data needed for
site-specific decision making.

3.2.1 Data Quality Objectives

Data Quality Objectives (DQOs) are qualitative and quantitative statements which
specify the quality of the data required to support decisions, and are developed to achieve
the level of data quality required to meet project goals. DQOs are implemented so the
data is legally and scientifically defensible. The development of DQOs for a specific site
and measurement takes into account project needs, data uses and types and needs, and
data collection. These factors determine whether the quality and quantity of data are
adequate for its end use. Sampling protocols have been developed and sample
documentation and handling procedures have been identified to realize the required data
quality.

The TPP session conducted for each SI is intended to establish the site-specific DQOs.
The results of the TPP are incorporated into the SS-QAPP and the Work Plan for the site
location (TPP memo an appendix of the Work Plan). The DQOs discussed below will be
developed for the SI, either as an element of the HRR, TPP, or during completion of the
Work Plan.

3-1
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3.2.2 Identify Decision Types

Stage 1 of the DQO process should identify and involve the data users, evaluate all
available information, and specify investigation goals and decisions.

3.2.2.1 Data Users

Due to the interdisciplinary nature of environmental investigations and/or sampling, it
becomes important that all personnel involved with the investigation be identified,
including individuals associated with collecting and analyzing environmental samples,
and individuals at the regulatory agencies that will review investigative results. The SS-
QAPP will identify the individuals responsible for data collection and data quality.

3.2.2.1.1 Data Quality for Sample Analysis

A number of factors relate to the quality of data and its adequacy for use in the corrective
action process, including the following considerations:

Age of the data;

Analytical methods used;

Detection limits of method; and
QA/QC procedures and documentation.

3.2.2.1.2 Data Quality for Sample Collection

Methods used for sample collection are as important to consider as the methods used for
sample analysis. These considerations fall into two broad categories: statistical and
SOPs. The statistical considerations relate to the representativeness of the data and the
level of confidence that may be placed in conclusions drawn from the data.

Following SOPs ensure sample integrity and data comparability and reduces sampling
and analytical error. Typical issues to consider include the following:

Sampling objective and approach;
Sample collection methods;
Chain-of-Custody documentation;
Sample preservation techniques;
Sample shipment methods; and
Holding times.

If limited or no information exists on sample collection, preservation techniques, or
holding times, the data should be interpreted with caution, if they can be accepted at all.

3.2.2.1.3 Data Adequacy

The uncertainty associated with each data measurement activity should be considered
when data are evaluated. Although data may be validated analytically, the level of
precision of a particular data point may not provide sufficient certainty for use in a

3-2
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decision. The uncertainty associated with a decision is a function of the statistical
distribution of the factors that were used in reaching the decision. Assessment of data
adequacy has two steps. The first step is data validation. The second step is determining
if the data is sufficient to reduce the uncertainty surrounding a decision to an acceptable
level.

Data validation identifies invalid data and qualifies the usability of the remaining data.
The output of data validation is qualitative or quantitative statements of data quality.
Once the quality of individual measurements is known, a compilation of all data points
into a cohesive statement can be made. The confidence associated with a statement
incorporates both the confidence in individual measurements as well as in the decision.

3.2.2.1.4 Conceptual Model

Conceptual site models (CSMs) describe a site and its environs and present hypotheses
regarding the contaminants present, their route of migration, and their potential impact on
sensitive receptors. For the Army Sls, a CSM is developed as a component of the HRR.
The hypotheses are tested, refined and modified throughout the investigation.

3.2.3 Identify Data Uses and Needs

Stage 2 of the DQO process defines data uses and specifies the types of data needed to
meet the project objectives. This process begins when the project objectives are
established. The CSM and TPP become the basis for determining data uses and data
needs. Stage 1 determines if existing data meet the project objectives. If the existing
data are sufficient, there is no need to collect additional data. If the data are insufficient,
the types, quality, and quantity of data that must be collected are determined in Stage 2.

3.2.3.1 Identifying Data Quality Needs

The identification of data uses and data types must be defined during the initial phases of
the investigation. As the project proceeds and more data becomes available, data types
may change.

3.2.3.1.1 Appropriate Analytical Levels

The following analytical levels can be used as a guidance to help achieve data types:

Level I - field screening or analysis using portable instruments. Results are often not
compound specific and not quantitative but results are available in real-time.

Level II - field analyses using more sophisticated portable analytical instruments (i.e.,
mobile or on-site lab). There is a wide range in the quality of data that can be generated,
depending on such factors as suitable calibration standards, sample preparation
equipment, and the training of the operator. Results are available in real-time or several
hours.
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Level III - SW-846 routine analytical parameters. All analyses are performed in an off-
site laboratory following SW-846 protocols. Level III is characterized by rigorous
QA/QC procedures and documentation.

Level IV - analytical analysis by pre-approved non-standard methods. All analyses are
performed in an off-site approved analytical laboratory. Method development or method
modification may be required for specific constituents or detection limits. Level IV
should be characterized by rigorous QA/QC procedures and documentation.

Level V - physical property and engineering material analysis by approved standard or
non-standard methods. All analyses are performed in an off-site laboratory. QA/QC
protocols and documentation may be required for some analyses.

The following analytical types can also be used as a guidance to help achieve data types,
and are defined by the USACE as follows:

a. Screening Data with Definitive Confirmation — Screening data are generated
by rapid, less precise methods of analysis with less rigorous sample
preparation. Sample preparation steps may be restricted to simple procedures
such as dilution with a solvent, instead of elaborate extraction/digestion and
cleanup. Screening data provide analytical identification and quantification,
although the quantification may be relatively imprecise. At least 10% of the
screening data are confirmed using analytical methods and QA/QC procedures
and criteria associated with definitive data. Screening data without associated
confirmation data are not considered to be data of known quality. The
QA/QC elements of screening data include the following: sample
documentation; chain-of-custody; sampling design approach; initial and
continuing calibration; determination and documentation of detection limits;
analyte identification; analyte quantification; analytical error determination;
and definitive confirmation of at least 10% of the samples.

b. Definitive Confirmation — Definitive data are generated using rigorous
analytical methods, such as EPA reference methods. Data are analyte-
specific, with confirmation of analyte identity and concentration. Methods
produced are tangible raw data (e.g., chromatograms, spectra, digital values)
in the form of paper printouts or computer-generated electronic files. Data
may be generated at the site or at an off-site location, as long as the QA/QC
requirements are satisfied. For the data to be definitive, either analytical or
total measurement error must be determined. The QA/QC elements of
definitive data include the following: chain-of-custody; sampling design
approach; initial and continuing calibration; determination and documentation
of detection limits; analyte identification; analyte quantification; QC blanks;
matrix spike recoveries; performance evaluation sample results (when
specified); analytical error determination (precision of analytical method); and
total measurement error determination (over all precision of measurement
system).

34
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For each generic data use, several of the analytical levels may be appropriate, and the
decision maker needs further criteria to select the most appropriate level. Important
criteria driving the decision are the contaminants of concern and the level of concern for
each contaminant.

Engineering design typically requires information beyond analytical levels for chemical
analyses. Physical property data (viscosity, soil organic carbon, etc.) may be necessary
for engineering design, and in all likelihood would require more than one analytical level.

3.2.3.1.2 Action and Target Levels

The action level specifies a concentration above which some form of corrective action
may need to be taken. The action level is defined by the regulatory agency to be a health
and environmental standard or criteria value. The action level is intimately linked with a
target level that defines the level of cleanup for corrective action. Project-specific action
levels for activities conducted under the MMRP investigations are specified in the SS-
QAPP.

A rough estimate of a target level is necessary to ensure that the chosen analytical
methods are accurate at the target level. In addition, knowledge of the target level can
influence the number of samples required and the selection of the analytical method.

3.2.3.1.3 Detection Limit Requirements

The action level can directly affect data quality requirements. The sampling and analysis
methods used must be accurate at the detection limit. Since sampling accuracy is hard to
evaluate or control, it is extremely important that the analytical technique chosen has a
detection limit well below the action level. This must be considered when evaluating
analytical options.

3.2.3.1.4 Critical Samples

Critical samples are those for which valid data must be obtained to satisfy the objective
of the sampling and analysis program. Critical samples may be taken in duplicate, or as
appropriate.

3.2.3.1.5 Identify Data Quantity Needs

In the absence of available data, the data users and decision makers will be required to
develop a rationale for selecting sampling locations. Questions to guide the data users in
selecting appropriate locations could include the following:

a. Do source materials still exist on the soil surface?

b. Is there evidence of soil disturbance or vegetative stress based upon review of
aerial photographs?

C. Do geologic features in the area control ground water and surface water flow
patterns?
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d. Do site conditions favor surficial soil erosion or wind erosion?
e. Are sensitive receptors located in the vicinity of the site?

In situations where data are available, or as new data are added to a database, statistical
techniques may be utilized in determining the number of data required.

3.24  Design Data Collection Program

Stage 3 of the DQO process entails design of the detailed data collection program for the
investigation. The process of addressing elements in Stages 1 and 2, all of the
components required for the completion of Stage 3, are available.

3.24.1 Assemble Data Collection Components

During Stage 2, specific DQOs were developed by media or sampling activity. The
intent of Stage 3 is to compile the information and DQOs developed for specific tasks
into a comprehensive data collection program. A detailed list of all samples to be
obtained should be assembled in a format which includes phase, media, and sample type,
number of samples, sample location, analytical methods, and QA/QC samples (type and
number). In addition, a schedule for all sampling activities should be developed in bar
chart or critical path method format.

3.2.4.2 Develop Data Collection Documentation
The output of the DQO process is a well defined SS-QAPP. The DQO process provides
a framework to ensure that all the pertinent issues related to the collection of data with

known quality are addressed. The DQO levels for sampling will be outlined in SS-QAPP
documents.

3-6
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4.0 FIELD SAMPLING TECHNIQUES
41 Overview

The following section describes the standard operating procedures (SOPs) that will be
followed for sample collection in order that representative samples will be collected. The
number of samples for each sample location, including QA and QC samples is provided
in the SS-QAPP. Table 4-1, provided below, outlines the types of sample containers and
preservatives required for sample collection. All field teams will be required to strictly
adhere to the procedures provided in the Work Plan, QAPP, and the Health and Safety
protocols provided in the Health and safety Plan (HASP) and site Specific HASP (SS-
HASP). Prior to commencement of field activities, all on-site personnel will be trained in
health and safety techniques and site-specific operations.

Each Work Plan shall include a project description, sampling rationale, sampling
strategy, sample collection and procedures, decontamination of field equipment, and
sample documentation.

Note: The sampling procedures outlined below are a generic collection of sampling
procedures. The fact that these sampling methods are listed in this document does not
mean particular sampling event will be performed under this contract. However, the
following SOPs will be followed in the event that such sample collection is necessary.

TABLE 4-1: Analytical Procedure, Holding Times, Preservatives,
and Sample Containers

Media / Analytical Holding

- Preservative Container
Parameter Procedure Time

Perchlorate SW-846 6850 28 days 4 deg C 125 mL HDPE
7 days —
. SW-846 8330 extraction (2) 1 Liter
Explosives 40 days - 4 deg. C amber glass
analysis
HNO; to pH
Metals SW-846 60108 6 months <2 lz;slsgnz%ner
4 deg. C &
Soil / Sediment:
14 days —
Explosives SW-846 8330 extraction 4 deg. C 6 ounce wide
p 40 days - & mouth jar
analysis
Glass or
HNO3 to pH .
Metals SW-846 6010B 6 months 5 plas‘Flc
4 deg. C container
) >3.00¢g

!Containers for metals analyses pre-preserved from the lab.
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4.2  Sample Collection
Unless otherwise stated, the order of sample collection for groundwater samples will be:
1. Perchlorates.

2. Explosives.
3. Total Metals.

Unless otherwise stated, the order of sample collection for soil samples will be:

4. Explosives.
5. Total metals.
6. Propellants.

Samples collected for perchlorate analysis will be kept separate for other parameters
collected; perchlorate samples MUST be kept from temperature extremes and packed in
an insulated container using pick “N” pluck foam sections or similar polyurethane
insulation.

Samples collected for explosive and metal analyses will be immediately placed in a
cooler and held at 4'C. Disposable gloves will be worn by the sampling personnel and
changed between sampling points. The information presented in Section 4.2 shall be
recorded in the field logbook at the time of sampling.
Sampling equipment will be decontaminated as discussed in Section 4.7. While
performing any equipment decontamination, phthalate-free gloves (neoprene or natural
rubber) will be worn in order to prevent phthalate contamination of the sampling
equipment by interaction between the gloves and the organic solvent(s).

4.3 Geophysical Survey Procedures
The Work Plan will include a description of the procedures, the advantages and
limitations to the technique chosen, the instrumentation, survey design, and data
reduction and interpretation.

4.4  Surface Soil and Sediment Sampling Procedures
Please reference the Work Plan for details on soil and sediment sampling procedures.

4.5 Surface Water Sampling Procedures
Please reference the Work Plan for details on water sampling procedures.

4.6 Potable Water Sampling

Please reference the Work Plan for details on potable water sampling procedures.
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4.7 Decontamination Procedures / Sample Contaminant Sources

This section provides instruction on choosing an appropriate decontamination scheme (s)
for the project field sampling equipment in order to prevent or reduce cross-
contamination of project samples. The applicability of each step in a decontamination
protocol will depend upon the contaminants present onsite, the subsequent analysis to be
performed, the composition of the sampling devices, etc. The appropriateness of a
decontamination protocol is vital to the eventual validity of the analytical results and
decisions made based upon those results. All sampling equipment that has come in
contact with a potentially contaminated media must be cleaned prior to the subsequent
use of that device. Devices may include bailers, pumps, shovels, scoops, split spoons,
tube samplers, augers, etc. Another approach to minimizing the potential for cross-
contamination may be to dedicate or use disposable sampling equipment. Standard
Operating Procedures for Decontaminating Field Sampling Equipment are found in
Appendix D.

471 Reagents

The detergent wash is a non-phosphate detergent solution used with brushing or
circulating techniques to remove gross contamination, and/or as a mild neutralizing
agent. Tap water is considered a rinse-water, preferably from a water system of known
chemical composition. Acid rinses are used as the inorganic solubilizing agent, or as a
mild neutralizing agent. These rinses are a 10-percent to 1-percent Hydrochloric Acid
(HCl1) solution prepared from reagent grade acids and deionized water, respectively.
Solvent rinses are used as an organic solubilizing agent. Requirements for solvent types
vary depending upon the nature of known organic contamination requiring solubilization;
and any impurities present within the rinse which may potentially interfere or contribute
to the subsequent analysis. All solvent rinses used must be of pesticide grade quality.
Finally, the deionized water is organic-free reagent water. Analyte-free water may be
used as deemed appropriate. All equipment will undergo a final rinse with distilled or
deionized water.

4.7.2  Procedure clarifications/exceptions
The detergent wash is used in conjunction with scrubbing for gross contamination
removal, followed by the appropriate rinses. For cleaning of pumping equipment or
devices with inaccessible internal mechanisms, suggest circulating/flushing the system
with the applicable solutions in the order given below. Solvent rinses for pumping
equipment should be limited to a 10-percent dilution (vol./vol.) of acetone or isopropyl
alcohol in water. Tubing used with peristaltic pumps may be flushing with hexane or
dilute HCI, followed by a distilled water rinse depending on contaminants noted onsite.
The decontamination of low carbon steel sampling devices should limit the acid rinse to a
dilute 1-percent acid solution. All sampling equipment should be allowed to air dry prior
to the next use. For this reason it is important to have sufficient sampling devices onsite
which may be alternated. This practice will allow a thorough air drying of equipment
without increasing sampling downtime. Alternatively, larger equipment (e.g., drill rig
components, power augers, etc.) may be cleaned with a portable power washer or a steam
cleaning machine in lieu of the protocols outlined above. Finally, depending upon the
project, it may be appropriate to contain spent decontamination fluids and arrange for
eventual disposal as investigation derived wastes (IDW). In these cases, it is important
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that these containers be suitable for the eventual disposition of the materials, and
therefore complies with any potentially applicable regulations.

4.7.3  Sample Contaminant Sources and Other Potential Problem
4.7.3.1 Carryover and leaching

Contaminant carryover between samples, and/or from leaching of the sampling devices,
is very complex and requires special attention. Decisions concerning the appropriateness
of the device’s material composition must account for these carryover or leaching
potentials, and whether these contaminants are of concern on the project. Equipment
blanks may be used to assess contamination of this nature.

4.7.3.2 Adsorption

Contaminant adsorption is another problem which must be considered when deciding on
an applicable sampling device or the appropriate composition material.  This
phenomenon is more critical when sampling an aqueous or gaseous media, due to the
capability of lower levels of contaminant detection and the fact that the fluid matrix is
more apt to potential contaminant transfer. PVC and other plastics are known to sorb
organics and to leach plasticizers and phthalate esters. Polypropylene, and other
thermoplastics, have been shown to sorb organics and environmental mercury efficiently,
and should therefore be avoided in sampling devices, especially tubing. For these
reasons, PTFE is commonly chosen over the PVC and plastics when working with
organic or mercury contaminants. In addition, some pesticides and halogenated
compounds preferentially adsorb to glass surfaces. For this reason, it is recommended
that when taking aqueous samples, the sample container NOT be rinsed prior to sample
collection; and the same container be rinsed with the extraction solvent after the sample
has been quantitatively transferred to an extraction apparatus. Inorganics (metals)
adsorption to containers is dependant upon the specific metal element, the concentration,
pH, contact time, complexing agents present, and container composition. This is believed
to be nominal and proper preservation of samples should prevent this. In deciding
appropriate tubing to be used for aqueous sample acquisition, it is important to decide
applicable material composition and diameter based upon the contaminant and the
purpose of the data. Adsorption is less likely to occur when there is an increase in tubing
diameter.
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5.0 GEOPHYSICAL INVESTIGATION
5.1 Navigation

Positional precision and accuracy is required for geophysical investigations at MMRP
eligible sites. Since detection and removal of buried MEC is a multi-stage process, it is
important that positional information gathered at one stage be useable at the next stage.
This means that all data collected at each stage must be tied to a common positional
system. The positional system can either be temporary or permanent. The use of
temporary or assumed location systems is strongly discouraged. U.S. Army Engineering
and Support Center, Huntsville (USAESCH) recommends that all navigation be based on
the local State Grid Plane system. For investigations conducted at MMRP sites,
navigation is accomplished either using ropes (traditional method) or GPS. The
traditional method is referenced to grid corner stakes surveyed on centers. Marked
survey ropes are then placed laterally across each survey grid at evenly spaced intervals.
Alternating colored markers on the ropes facilitate straight-line profiling and identify
locations for the placement of fiducial marks within the recorded data. The second
method of navigation is GPS. It is accomplished with a single GPS sensor mounted over
the center of the coil to provide real-time positional tracking capabilities

5.2 Quality Management

The general objective of geophysical investigations during MMRP SI field activities is to
efficiently locate buried MEC so that it can be properly evaluated. Specific geophysical
investigation objectives of a project are defined by the project team and must be risk-
based, measurable, and attainable.

There are two elements which are subject to QA/QC: processes and products. Processes
are the project-specific geophysical planning and data collection/data analysis procedures
and methods that must be performed. Products are the final project-specific deliverables
and results that must be achieved. Both the project processes and the project products
must be part of a formal quality management process in order to demonstrate that project
quality objectives are met. For investigations conducted at MMRP sites, the data
collection and analysis, data storage and preliminary and post processing of the data is
described in detail in the subcontractors SOP located in Appendix A of this QAPP.

To ensure process quality management the project team must periodically check the

geophysical data provided by the project team to assure positional accuracy, proper
instrument calibration, and analysis confirmation.
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6.0 SAMPLE RECEIPT, HANDLING, AND CUSTODY
PROCEDURES

6.1 Overview

Sample custody during the field investigations will be performed in three phases. The
first phase encompasses sample collection, pre-laboratory treatment procedures
(preservation), packaging, and shipping field custody procedures. The second custody
phase involves sample shipment, where mode of shipment, airbill numbers, dates and
times are documented. The third phase involves the custody procedures employed by the
laboratory. All three phases of sample custody will be performed to provide that:

e All samples are uniquely identified;

e The correct samples are tested and are traceable to their source;

e Important sample characteristics are preserved;

e Samples are protected from loss, damage, or temperature extremes; and

e A record of sample integrity is established and maintained through the entire
custody process.

6.2 QA/QC Requirements
6.2.1 Field Notebook -Corrections to documentation

All original data recorded in field logbooks and on sample labels, chain of custody
records, and receipt for samples forms are written in waterproof ink. If an error is made
on an accountable document, corrections should be made simply by crossing out the error
and entering the correct information. The erroneous information should not be
obliterated. Any error discovered on a document should be corrected by the person who
made the entry. All corrections must be initialed and dated.

6.2.2  Photographs

The photographer should review the photographs and compare them with the
photographic log to confirm that the log and photographs match.

6.2.3  Sample Labels - Potential Problems

Although most sample labels are made with water-resistant paper and are filled out using
waterproof ink, inclement weather and general field conditions can affect the legibility of
sample labels. It is recommended that after sample labels are filled out and affixed to the
sample container, the label should be covered with wide clear tape. This will preserve
the label and keep it from becoming illegible. In addition to label protection, chain of
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custody and analysis request forms should be protected when samples are shipped in iced
coolers. Typically, these forms should be placed inside a Ziploc bag or similar
waterproof protection a