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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (Tetra Tech) has prepared this Sampling and Analysis Plan (SAP) for a Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Solid Waste Management Unit
(SWMU) 27 at Naval Support Activity (NSA) Crane, Indiana. The SAP for the SWMU 27 RFI at NSA
Crane was developed under Contract Task Order (CTO) F276, Contract N62470-08-D-1001,
Comprehensive Long-Term Environmental Action Navy (CLEAN). Figure ES-1 shows the locations of
the NSA Crane installation and of SWMU 27 within the installation perimeter. SWMU 27 (llluminant
Building 126) is contained within the boundary of NSA Crane and is located in the central-northwest
portion of the base. For the purposes of this SAP, SWMU 27 encompasses most of the industrial process
area in the general vicinity of llluminant Building 126, including two discrete Investigation Areas (IAs):
IA 1, the Pyrotechnic Production Area (PPA), and IA 2, the former Flare Test Area (see Figure ES-2).

The primary purpose of the RFI, is to determine the nature and extent of potential contaminants and
impacts associated with industrial activities and operations performed at SWMU 27. The initial field
sampling event includes surface and subsurface soil sampling, sampling of catch basin residue, sampling
of surface channel material, and minimal groundwater sampling to determine if contamination in site
media is present at concentrations above regulatory and risk based screening criteria. If this is the case,
additional field events will be completed to determine the extent of contamination in all site media as well
as to conduct a baseline risk assessment. The additional field sampling events will be presented in SAP
addenda. Due to the industrial nature of SWMU 27, the area is not regarded an ecological habitat, and
ecological receptors will not be considered unless contamination has been shown to have migrated
beyond the SWMU 27 perimeter.

IA1-PPA

Since the early years of World War Il, the PPA has produced pyrotechnic devices including signal flares,
smoke and dye markers, ground and aircraft signals, submarine signals, and illuminating projectiles such
as the 5-inch (star shell) illuminating parachute flare. IA 1 covers approximately 31-acres and is located
within restricted access fencing. Although much of NSA Crane is forested, the PPA has been cleared of
trees and has been developed as a highly industrialized pyrotechnic production center (see Figure ES-2).
Building 126 is the primary building in the PPA, and a number of other specialized storage buildings and
bunkers, red phosphorus mixing and loading buildings, various curing buildings for pyrotechnic items, and
other pyrotechnic production support buildings have been constructed in the PPA as shown on
Figure ES-2. A metal-plating shop utilizing metals, caustics, acids, and cyanides has been operating on
the eastern edge of the PPA (Building 1884).
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Drainage swales and ditches convey surface water within the PPA to the south and west (near the point
where the railroad track R-1 crosses Highway 99), and throughout the PPA. Additionally, drainage
swales adjacent to several concrete basins/pits allowed for collection of surface water overflow if it
occurred. In the past, process wastewaters and rinsates from the metal-plating building were discharged
to open ditches. Currently, treated wastewater from metal-plating operations is discharged to the sanitary

sewer system under a National Pollution Discharge Elimination System (NPDES) permit.

IA 1 - Polychlorinated Biphenyl Transformer Sites

IA 1 RFI sampling will be conducted at the former electrical transformer substation that was located on
the western side of the PPA, a replacement transformer located by the north entrance to IA1, and
transformers still in use at the SWMU that are labeled as containing PCBs. The transformer located west
of Building 124 is co-labeled as containing PCBs and Wecosol®; therefore, area around this transformer

will be sampled for both volatile organic compounds (VOCs) and PCBs.

IA 1 - Other Areas of Concern within the PPA

IA 1 RFI sampling will be conducted at locations where fires and explosions have occurred in the past

that may have released pyrotechnic compounds to the local environment.

IA 2 - Former Flare Test Area

Little documentation was available regarding the exact location and operation of IA 2. Based on historical
photographs and personnel interviews during the September 2009 NSA Crane site visit, three potential
flare testing locations north of Highway 5 were identified. This triangular area that contains the three
suspected locations covers approximately 7.4-acres (see Figure ES-2). Surface water from the former
Flare Test Area drains into surface channels along the northern side of Highway 5 or into a culvert north
of IA 2.

Purpose and Organization of SWMU 27 UFP-SAP

The RFI includes analysis of environmental samples for pyrotechnic and other related chemicals to
determine general risks or hazards posed by these chemicals at SWMU 27. The data, which may be
collected through several field events will be presented in the RFI Report and will be used to update and
refine the conceptual site model (CSM) as developed and presented in this RFI UFP-SAP. The RFI
Report will use the supplemental information to better define and delineate potential contamination source
boundaries, to determine the nature of contamination releases to the environment, to describe the
pathways/mechanisms for contaminant migration, to identify potential human and ecological receptors (if

contamination has migrated off site above Project Screening Levels [PSLs]), and to conclude whether a
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determination for No Further Action (NFA), a removal action (RA), or a Corrective Measures Study (CMS)
is warranted for SWMU 27.

This RFI Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP) was prepared in accordance
with the Uniform Federal Policy for Quality Assurance Project Plan (UFP-QAPP) guidelines. There are 37
worksheets required by the guidelines, and all are addressed in some form in this SAP. This document
contains the workplan, procedures for field operations and sample analysis, and quality assurance (QA)
procedures in one document. The key element involves the planning process. It requires that sponsoring
organizations, reviewing/approving organizations, and implementing organizations jointly meet to plan
projects and to fully document specific elements of the project planning process. On June 10, 2010, the

team met to plan the project. The resulting planning decisions are presented in Worksheet No. 9.

Environmental sampling activities are presented in this RFI UFP-SAP. The RFI UFP-SAP information is
presented in the required worksheet format and is focused on presenting the CSMs, documenting the
project planning process and development of the data quality objectives (DQOs), and specifying the QA
elements built into the data collection and verification/validation process. Some worksheets are
supplemented by pages of explanatory text to clearly describe the activities and procedures to be
undertaken during this project. In other cases, worksheet text may present introductory discussions on
the plan elements as required by the worksheet and reference an appendix of this UFP-SAP for more

detailed explanations.
The appendices to this UFP-SAP include the following: Appendix A - Historical SWMU 27 Site

Information, Appendix A.3 — June 2010 Site Visit Information, Appendix B - Site-Specific Field Standard

Operating Procedures, and Appendix C - Laboratory Standard Operating Procedures.
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SAP Worksheet No. 2 -- SAP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Naval Support Activity (NSA) Crane

Operable Units: Solid Waste Management Unit (SWMU) 27

Contractor Name: Tetra Tech NUS, Inc. (Tetra Tech)

Contract Number: N62470-08-D-1001

Contract Title: Comprehensive Long-Term Environmental Action Navy
(CLEAN)

Work Assignment Number: Contract Task Order (CTO) F276

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the
Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (USEPA, 2005) and Guidance for
Quality Assurance Project Plans, United States Environmental Protection Agency (USEPA) QA/G-5,
Quality Assurance Management System (QAMS) (USEPA, 2002).

2. ldentify regulatory program: Resource Conservation and Recovery Act (RCRA).

3. This SAP is a project-specific SAP.
4. List dates of scoping sessions that were held:

Scoping Session Date
Data Quality Objective (DQQO) Meeting June 10, 2010

5. List dates and titles of any SAP documents written for previous site work that are relevant to the
current investigation.

Title Date
None

6. List organizational partners (stakeholders) and connection with lead organization:

Indiana Department of Environmental Management (IDEM) (regulatory oversight), USEPA Region 5
(regulatory oversight), Naval Facilities Engineering Command (NAVFAC) Midwest (property owner), Tetra
Tech (Navy contractor)

7. Lead organization: NAVFAC Midwest

8. If any required SAP elements or required information are not applicable to the project or are provided
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:

There are no exclusions.
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SAP Worksheet No. 3 -- Distribution List
(UFP-QAPP Manual Section 2.3.1)

Name of SAP
Recipients

Title/Role

Organization

Telephone
Number

E-mail Address or Mailing
Address

Document
Control
Number

Howard Hickey

NAVFAC Remedial Project
Manager (RPM)/Manager of
project activities for NAVFAC

NAVFAC Midwest

847-688-2600
X243

howard.hickey@navy.mil

Not Applicable
(NA)

Tom Brent

NAVFAC Public Works
Department (PWD) NSA Crane
Environmental Restoration

Site Manager (ERSM)/Provides
support and manages this
environmental project as the
base Point of Contact (POC)

NAVFAC NSA Crane

812-854-6160

thomas.brent@navy.mil

NA

Jonathan Tucker
(electronic upload only)

NAVFAC Project Chemist and
Quality Assurance Officer
(QAO)/Reviews SAP and
quality assurance
documentation for NAVFAC

NAVFAC Atlantic

757-322-8288

jonathan.tucker@navy.mil

NA

Bonnie Capito
(final cover letter only)

NAVFAC Atlantic
Administrative Record (AR)
Librarian/Manages ARs for
NAVFAC

NAVFAC Atlantic

757-322-4785

bonnie.capito@navy.mil

NA

Doug Giriffin

State RPM/Provides state input

IDEM

317-233-2710

dgriffin@idem.in.gov

NA

Peter Ramanauskas

USEPA RPM/provides USEPA
overnight

USEPA Region 5

312-866-7890

Ramanauskas.peter@epa.gov

NA

Edward Sedimyer

Tetra Tech Project
Chemist/Conducts data
validation and reporting and
provides support for laboratory-
related issues

Tetra Tech

412-921-8704

edward.sedimyer@tetratech.com

NA

Ralph Basinski

Crane Activity
Coordinator/Coordinates Tetra
Tech activities at NSA Crane

Tetra Tech

412-921-8308

ralph.basinski@tetratech.com

NA

John Trepanowski
(distribution letter only)

Tetra Tech Program
Manager/Manages Navy Initiatives

Tetra Tech

610-382-1532

john.trepanowski@tetratech.com

NA
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Site Name/Project Name: NSA Crane
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Title: SAP for SWMU 27 RFlI

Revision Number: 0

Revision Date: January 2011

Name of SAP . o Telephone E-mail Address or Mailing Document
S Title/Role Organization Control
Recipients Number Address
Number
Garth Glenn Deputy Program Manager/ Tetra Tech 757-461-3926 | garth.glenn@tetratech.com NA
(distribution letter only) | Manages Program Activities
Rick Barringer, CPG, Tetra Tech Project Manager Tetra Tech 412-921-8524 | rick.barringer@tetratech.com NA
CHMM, REM (PM)/Manages project activities
on a daily basis
To be determined Field Operations Leader Tetra Tech TBD TBD NA
(TBD) (FOL)/Manages Field Operation TBD
TBD Site Safety Officer (SSO)/ Tetra Tech TBD 1BD NA
Oversees site activities to TBD
ensure that safety requirements
are met
TBD Field Operations Tetra Tech TBD IBD NA
Technician/Performs Field TBD
Sampling Activities
Kim Kostzer Empirical Laboratories, LLC Empirical 615- 345-1115 | kkostzer@empirilabs.com NA
(electronic copy only) (Empirical) PM/Representative
for laboratory and analytical
issues
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SAP Worksheet No. 4 -- Project Personnel Sign-Off Sheet
(UFP-QAPP Manual Section 2.3.2)

Name™ Organization/Title/Role Tﬁljﬁ%oer:e Signature/E-Mail Receipt Sésviseev(\:/ggn DaéeegéA\P
TBD Tetra Tech Field Operations TBD All
Leader (FOL) and
SSO/Manage field operations
and oversees site activities to
ensure safety requirements are
met
Ralph Basinski Crane Activity 412-921-8308 All
Coordinator/Coordinates Tetra
Tech activities at NSA Crane
Edward Sedimyer Tetra Tech Project 412-921-8704 All
Chemist/Conducts data
(Electronic copy only) validation and reporting and
provides support for laboratory-
related issues
Matt Soltis, CIH, CSP Tetra Tech Project Health and | 412-921-8912 Health and
Safety Manager Safety Plan
(HASP only) (HSM)/Oversees health and (HASP)
safety activities
Joe Samchuck Tetra Tech Data Validation 412-921-8510 Worksheet Nos.
Manager (DVM)/Oversees data 12,14, 15, 19,
(Electronic copy only) validation activities 20, 23-28, 30,
and 34-37
Kim Kostzer Laboratory PM//Manages 615-345-1115 Worksheet Nos.
project for Empirical 6,12, 14,15, 19,
20, 23-28, 30,
and 34-36
1 - Persons listed on this worksheet will be responsible for distributing the UFP-SAP to the appropriate people within their organization.
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SAP Worksheet No. 5 -- Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority sassasssaasanans Lines of Communication
Doug Griffin Howard Hickey Jonathan Tucker
State RPM NAVEAC RPM cenean Government
317-233-2710 847-688-2600 Chemist
X243 757-322-8288

*
[EERR]

--------------------------------“Q:--------------- Tom Brent

“’ NAVFAC PWD [*®=®="" Tom Johnston,
NSA Crane PhD
Ralph Basinski | oottt ERSM Tetra Tech
Tetra Tech 812-854-6160 QAM
Crane Activity . R 412-921-8615
Coordinator : o -
412-921-8308 o Lo .

........_ Rick Barringer Edward SedImyer
. Tetra Tech Tetra Tech

PM Project Chemist

/)

412-921-8912
[phone]

Joe Samchuck Kim Kostzer
Tetra Tech Empirical
DVM A PM
412-921-8856 615-345-1115

TBD
Tetra Tech
FOL
[phone]

TBD
Tetra Tech
Data Validator
[phone]

TBD
Tetra Tech
Field Technician
[phone]

Matt Soltis
Tetra Tech TBD
HSM I Tetra Tech 412-921-8524 412-921-8704
SSO
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

SAP Worksheet No. 6 -- Communication Pathways
(UFP-QAPP Manual Section 2.4.2)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Communication Driver

Responsible
Affiliation

Name

Phone Number
and/or
E-malil

Procedure

UFP-SAP Amendments/Addenda

Tetra Tech PM
Tetra Tech FOL
NAVFAC RPM

Rick Barringer
TBD
Howard Hickey

412-921-8524
TBD
847-688-2600 x243

Tetra Tech FOL will verbally inform Tetra Tech PM
within 24 hours of realizing a need for an
amendment/addendum.

Tetra Tech PM will document the proposed
changes via a Field Task Modification Request
(FTMR) form within 5 days and send the Navy
RPM a concurrence letter within 7 days of
identifying the need for change.

UFP-SAP amendments will be submitted by Tetra
Tech PM to NAVFAC RPM for review and
approval.

Tetra Tech PM will send scope changes to Project
Team via e-mail within 1 business day.

Changes in field work schedule

Tetra Tech PM

NAVFAC PWD
NSA Crane ERSM

NAVFAC RPM
Tetra Tech FOL

Rick Barringer
Tom Brent

Howard Hickey
TBD

412-921-8524
812-854-6160

847-688-2600 x243
TBD

Tetra Tech FOL will verbally inform Tetra Tech PM
on the day that the issue is discovered.

Tetra Tech PM will verbally inform Navy RPM
within 1 business day of discovery.

Navy RPM will inform IDEM RPM within 1 business
day of discovery.

Navy RPM will issue scope change (verbally or via
e-mail), if warranted; scope change to be
implemented before further work is executed.

Tetra Tech PM will document the change via a
FTMR form within 2 days of identifying the need for
change and obtain required approvals within 5
days of initiating the form.
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Phone Number

Communication Driver Requns_:lble Name and/or Procedure
Affiliation .
E-mail
Field issues that require changes in Tetra Tech FOL TBD TBD Tetra Tech FOL informs PM verbally the day the
field tasks Tetra Tech PM Rick Barringer 412-921-8524 issue is realized. PM informs the NAVFAC RPM of
NAVFAC PWD Tom Brent 812-854-6160 the issue verbally within 1 day of the FOL’s
NSA Crane ERSM notification. PM also sends a concurrence letter to
NAVFAC RPM Howard Hickey 847-688-2600 x243 NAVFAC within 7 days, if project scope is affected.

The NAVFAC RPM will sign the letter within 5 days
of receipt. Document changes on a FTMR form.
Place the form in the project file, with signatures as
determined by the PM.

Field issues that require changes in
scope of field work

Tetra Tech FOL
Tetra Tech PM

NAVFAC PWD
NSA Crane ERSM

NAVFAC RPM

TBD
Rick Barringer
Tom Brent

Howard Hickey

TBD
412-921-8524
812-854-6160

847-688-2600 x243

FOL informs PM verbally the day the issue is
realized. PM informs the NAVFAC RPM of the
issue verbally within 1 day of the FOL'’s notification.
PM also sends a concurrence letter to the
NAVFAC within 7 days, if project scope is affected.
The NAVFAC RPM will sign the letter within 5 days
of receipt. Document changes on an FTMR form.
Place the form in the project file, with signatures as
determined by the PM.

Recommendations to stop work and
then to initiate work upon corrective
action implementation

Tetra Tech FOL
Tetra Tech PM
NAVFAC RPM
NAVFAC PWD
NSA Crane ERSM
Tetra Tech HSM
Tetra Tech QAM

Tetra Tech Project
Chemist

TBD

Rick Barringer
Howard Hickey
Tom Brent

Matt Soltis
Tom Johnston, PhD
Ed Sedimyer

TBD

412-921-8524
847-688-2600 x243
812-854-6160

412-921-8912
412-921-8615
412-921-8704

If Tetra Tech is the responsible party for a stop-
work command, the Tetra Tech FOL will inform on-
site personnel, subcontractor(s), the Navy RPM
and base POC, and the identified Project Team
members within 1 hour (verbally or by e-mail). If a
subcontractor is the responsible party, the
subcontractor PM must inform the Tetra Tech FOL
within 15 minutes, and the Tetra Tech FOL will
then follow the procedure listed above.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Responsible

Phone Number

Communication Driver o Name and/or Procedure
Affiliation .
E-mail
Field or laboratory data quality Empirical PM Kim Kostzer 615-345-1115 The Laboratory PM will notify (verbally or via e-
Issues Tetra Tech FOL TBD TBD mail) the Tetra Tech Project Chemist within one
Tetra Tech PM Rick Barringer 412-921-8524 business day of when an issue related to
Tetra Tech Project Ed Sedimyer 412-921-8704 laboratory data is discovered.

Chemist
Tetra Tech DVM

Joe Samchuck

412-921-8510

The Tetra Tech Project Chemist will notify (verbally
or via e-mail) the data validation staff and the Tetra
Tech PM within one business day.

Tetra Tech DVM or Project Chemist notifies Tetra
Tech PM or Tetra Tech FOL verbally or via e-mail
within 48 hrs of validation completion that a non-
routine and significant laboratory quality deficiency
has been detected that could affect this project
and/or other projects. The Tetra Tech PM verbally
advises the NAVFAC RPM within 24 hours of
notification from the project chemist or DVM. The
NAVFAC RPM takes corrective action that is
appropriate for the identified deficiency. Examples
of significant laboratory deficiencies include data
reported that has a corresponding failed tune or
initial calibration verification. Corrective actions
may include a consult with the NAVFAC Navy
Chemist.

Tetra Tech QAM
Tetra Tech PM

Corrective action for field program

Tom Johnston, PhD
Rick Barringer

412-921-8615
412-921-8524

Tetra Tech QAM will notify (verbally or via e-mail)
Tetra Tech PM within one business day that the
corrective action has been completed. The Tetra
Tech PM will then notify (verbally or via e-mail) the
Navy RPM within 1 business day.
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Project-Specific SAP

Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

SAP Worksheet No. 7 -- Personnel Responsibilities and Qualifications Table
(UFP-QAPP Manual Section 2.4.3)

Name

Title/Role

Organizational
Affiliation

Responsibilities

Howard Hickey

NAVFAC
RPM/Manages
project activities
for NAVFAC

NAVFAC
Midwest

Oversees project scoping implementation, including data review and evaluation.

Doug Giriffin

IDEM
RPM/Provides
state input

IDEM

Participates in project scoping and implementation, including data review and evaluation,
and approves the UFP-SAP.

Tom Brent

NAVFAC PWD
NSA Crane
ERSM)/Provides
support and
manages this
environmental
project as the
base POC

NAVFAC NSA
Crane

Oversees and coordinates site activities, participates in scoping, data review, and
evaluation, and approves the UFP-SAP.

Rick Barringer

Tetra Tech
PM/Manages
project activities
on a daily basis

Tetra Tech

Oversees project, financial, schedule, and technical day-to-day management of the project.

Ralph Basinski

Crane Activity
Coordinator/
Coordinates

activities at NSA
Crane

Tetra Tech

Coordinates Tetra Tech activities at NSA Crane.

TBD

FOL/Manages
field operations

Tetra Tech

Supervises, coordinates, and performs field sampling activities.

091003/P (WS No. 7)
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Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Organizational

Name Title/Role Affiliation Responsibilities
TBD SSO Oversees Tetra Tech Responsible for training and monitoring site conditions. The SSO reports to the HSM and to
site activities to the Tetra Tech PM. Details of the SSO’s responsibilities are presented in the HASP.
ensure that safety
requirements are
met
Tom Johnston, PhD QAM/Oversees Tetra Tech Ensures quality aspects of the CLEAN program are implemented, documented, and
program and maintained, oversees preparation of laboratory scope, and conducts data quality reviews.
project QA Ensures quality aspects of the CLEAN program.
activities
Joseph Samchuck DVM/Oversees Tetra Tech Manages data validation activities within Tetra Tech, including ensuring QA of data
data validation validation deliverables, providing technical advice on data usability, and coordinating and
activities maintaining the data validation review schedule.
Matt Soltis HSM/Oversees Tetra Tech Oversees CLEAN Program Health and Safety Program.
health and safety
activities
Ed Sedimyer Project Chemist/ Tetra Tech Participates in project scoping, prepares laboratory scopes of work, and coordinates
Coordinates laboratory-related functions with laboratory. Conducts data quality reviews and QA of data
laboratory-related validation deliverables.
functions and
conducts data
validation and
reporting
Kim Kostzer Laboratory Empirical Coordinates analyses with laboratory chemists, ensures that scope of work is followed,
PM/Manages provides QA of data packages, and communicates with Tetra Tech project staff.
project for
Empirical

In some cases, one person may be designated responsibilities for more than one position. For example, the FOL may also be responsible for SSO duties. This
action will be performed only as credentials, experience, and availability permits.

091003/P (WS No. 7)
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Project-Specific SAP Title: SAP for SWMU 27 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: January 2011

SAP Worksheet No. 8 -- Special Personnel Training Requirements Table
(UFP-QAPP Manual Section 2.4.4)

Each site worker will be required to have completed a 40-hour Hazardous Waste Operations and
Emergency Response (HAZWOPER) course (and 8-hour refresher training, if applicable) in health and
safety training as described under Occupational Safety and Health Administration (OSHA) 29 Code of
Federal Regulations (CFR) 1910.120(e). Safety requirements are addressed in greater detail in the site-
specific Tetra Tech HASP (2010).

091003/P (WS No. 8) Page 22 of 112 CTO F276



Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

SAP Worksheet No. 9 -- Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Project Name: NSA Crane SWMU 27 RFI

Projected Date(s) of Sampling:

March 2011

Project Manager: Rick Barringer

Site Name: SWMU 27 — llluminant Building 126

Site Location: Crane, Indiana

Date of Session: June 10, 2010
Scoping Session Purpose: DQO Meeting

Name Title Affiliation | Phone # E-mail Address Project Role
Rick Barringer PM Tetra Tech 513-557-5057 rick.barringer@tetratech.com Management
Valerie Plachy Project Tetra Tech 412-921-8389 valerie.plachy@tetratech.com Management
Engineer
Tom Brent NA?VFAC NAVFAC 812-854-6160 | thomas.brent@navy.mil Management
PWD NSA PWD
Crane ERSM
Doug Giriffin IDEM RPM IDEM 317-233-2710 | dgriffin@idem.in.gov State RPM
Peggy Churchill DQO Tetra Tech 321-636-6470 | peggy.churchill@tetratech.com DQO
Facilitator x1300 Facilitation
Ralph Basinski Crane Activity | Tetra Tech 412-921-8308 | ralph.basinski@tetratech.com Management/
Coordinator Oversight

Comments/Decisions:

Initial data collection efforts occurred during a September 16 to 18, 2009, site visit to NSA Crane.

SWMU 27 historical use and available data were discussed. A Trip Report is provided in Appendix A.

The steps for the RFI include multiple field sampling events in accordance with the UFP-SAP format were

discussed.

The DQO meeting was conducted on June 10, 2010. The meeting participants developed project quality
objectives (PQOs) using USEPA’s seven-step DQO process. A site visit/walk was conducted to review
proposed sample location. The rationale for the selection of the sample locations and analytical
parameters for each location was discussed and consensus was obtained. Tetra Tech was assigned the
task of preparing a draft UFP-SAP. Detailed meeting discussion and decision items are presented in

Appendix A.
CONSENSUS ITEMS:

1. Analysis for red phosphorus is not required because it will not persist in the environment, and it has
been assigned to the unproblematic environmental category (German Environmental Protection

Agency) based upon the March 1990 Assessment of Red Phosphorus in the Environment by the US
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10.

1.

12.

13.

Army Biomedical Research and Development Laboratory at Fort Detrick. Fredrick, Maryland (Mitchell
and Burrows, 1990).

The metal-plating process (Building 1884) is of concern regarding historical potential use of metals

and chlorinated solvents.

SWMU 27 (PPA and suspected flare test area north of Highway 5) does not provide ecological habitat
because it is located in an industrial area of the facility.

SWMU 27 likely does not impact ecological receptors in Boggs Creek and Lake Gallimore.

Detection of off-site contamination during the RFI could require ecological risk screening. If an

ecological risk screening is required, it will be addressed in an addendum.

The residue material found in the drainageways and channels within SWMU 27 should be referred to

as soil not sediment.

Drainageway and channel soil/material samples will be collected and composited from the 0 feet

below ground surface (bgs) to 1 foot bgs.

Phase | samples for soil surrounding the catch basins will be four-point composite samples (one grab
from each side) except for Pit 126B.

Phase | Pit 126B samples will be two four-point composite samples along each side of the concrete.

A residual material four-point composite sample will be collected from the interior of all non-active
catch basins. The active catch basins are Pit 133, 122, 130, 2698, 1885, 1886, and Pit 126A.

All Phase | catch basin samples will include one basin exterior composite soil sample at the catch

basin low point from 1 foot bgs to the depth of the catch basin.

Phase | samples for soil surrounding the PCB transformer pads will be four-point composite samples
(one grab from each side) except for the transformer west of Building 124 and the former transformer

area.

Phase | former transformer area samples will be two four-point composite samples along each side of
the concrete.
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14. The investigation of each suspected flare test area north of Highway 5 will consist of two four-point

composite samples if the area is not covered with asphalt.

15. Asphalted suspected flare test areas north of Highway 5 will not be sampled during Phase | unless a

direct-push technology (DPT) rig is required for other sample locations.

16. Volatile organic compounds (VOCs) rather than total petroleum hydrocarbons and benzene, toluene,

ethylbenzene, and xylenes (BTEX) will be included in the analytical program.

17. Catch basin, residual sump material, and drainageway/channel soil samples will be analyzed for:

VOCs

Perchlorate
Cyanide (Only in The Plating Shop area and down channel of The Plating Shop)
Select metals:

- Aluminum

- Barium

- Cadmium

- Total Chromium
- Copper

- Lead

- Magnesium

- Manganese

- Potassium

- Strontium

- Sodium

- Zinc

18. Samples from PCB transformer areas will be analyzed for:

e PCBs:
- Aroclor-1016
- Aroclor-1221
- Aroclor-1232
- Aroclor-1242
- Aroclor-1248
- Aroclor-1254
- Aroclor-1260
- Aroclor-1262
- Aroclor-1268
- Total Aroclor

19. Samples from suspected flare test areas and fire incident areas will be analyzed for:

e Perchlorate
e Select metals:
- Aluminum
- Barium
- Cadmium
- Total Chromium
- Copper
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- Lead

- Magnesium
- Manganese
- Potassium

- Strontium

- Sodium

- Zinc

Historical Reports:

PR (Preliminary Review)/VSI (Visual Site Inspection). Naval Weapons Support Center, Crane, Indiana.
USEPA ID IN5170023498. Prepared for U.S. Environmental Protection Agency, Region V. Prepared by
A.T. Kearney, Inc. USEPA Contract No. 68-01-7038. Work Assignment KOS-02-45. March 1987.

IAS (Initial Assessment Study), 1983. Naval Energy and Environmental Support Activity (NEESA), 1983.
Initial Assessment Study of Naval Weapons Support Center Crane. Crane, Indiana. NEESA 13-003.
May. (1983)

Action Items: Tetra Tech assigned task of preparing preliminary draft UFP-SAP.

Historical Information:

e Disposition Form SMCCN-IOE (200-1a) for Building 126.

e Disposition Form SMCCN-EDP for PPA.

e Ordnance Briefing Program for Buildings 146 and 126.

e Material Data Safety Sheet (MSDS) for Building 198.

e NSWC Crane 2009 Rule 6 Annual Report.

e PPA historical photographs dated: 1952, 1958, and 1966 and three figures not dated received from
Dough Johnson on September 16, 2009.

e PW 3902 - Process Flow Diagram. Plating Shop Waste Treatment System.

Detailed historical Information is presented in Appendix A.
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SAP Worksheet No. 10 - Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)

This worksheet presents general background information about SWMU 27 — Illuminant Building 126 and a
conceptual site model (CSM) that describes potential contamination routes and possible exposure

pathways. The CSM served as the basis for developing this UFP-SAP.
10.1 PHYSICAL SITE DESCRIPTION

SWMU 27 - llluminant Building 126 is located in the north-central portion of NSA Crane (see
Figure 10-1). For the purposes of this UFP-SAP, the Site is an expansion of the llluminant Building 126
that includes two IAs, 1A 1, the PPA, and IA 2, the former Flare Test Area (see Figure 10-2).

The PPA (IA 1) is trapezoid shape that is bounded by Highway 5 on the north and Highway 99 on the
south. The PPA produces pyrotechnics devices such as flares. IA 1 covers approximately 31-acres and
is located within a restricted access fencing (see Figure 10-3). While most of NSA Crane is forested,
AOC 2 is industrialized. The southern, western, and northwestern portions of IA 1 are grassland
(see Figure 10-2). 1A 1 surface water flows towards Highway 99. The nearest streams are to the west
and drain into the Boggs Creek Watershed. Turkey Creek is east of the PPA, but drain swales and local
topography convey surface flow in the PPA to the south and west (near the point where the railroad track
R-1 crosses Highway 99). Throughout the PPA are various concrete basins/pits (Figure 10-3) that
previously flowed to surface water drainage changes and have overflowed onto surface soil. The PPA is
an active production area with a chain link fence bordering the area. Access is controlled by two locked
gates; one on the north and the other on the east portion of the fence. Figure 10-4 presents the PPA

surface water flow.

The former Flare Test Area (lA 2) is represented as a rectangle that is located north of Highway 5. 1A 2
covers approximately 2.6-acres and is not a fenced area (See Figurel0-5). Surface water from the
former Flare Test Area drains into channels that parallel the north side of Highway 5 or down the culvert
north of IA 2. Figure 10-7 presents the surface water flow for the former Flare Test Area.

As shown on Figure 10-4, highest elevation within the PPA (800 feet above mean sea level [msl]) is the

manmade mound for the PPA Wastewater Treatment Plant (Building 3064).

Physical structures at the PPA (see Figure 10-3) are presented in Appendix A, Table A.1-1. These
structures included pyrotechnic production (Buildings 122, 123, 126, 130, and 2697), red phosphorous
pressing house (Building 133), laboratory (Building 127), plating and maintenance buildings
(Building 1884), phosphorous mixing buildings (Buildings 1885 and 1886), a wastewater treatment plant
(Building 3064), numerous storage magazines/buildings, curing buildings, and miscellaneous inactive

buildings. Empty containers are stored west, east, and southeast of Buildings 1885 and 1886.
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Condensate from steam traps and condensate collection systems flow onto surface soil west of
Building 126, north of Building 2697, south of Building 3296, and west of Building 122. Various surface
drains with unknown discharge points exist throughout the PPA (north of Building 122, southwest of
Building 1884, north of Building 127, southeast of Building 3297, and west of Building 133).

An electrical transformer labeled as containing PCBs is located on a concrete pad north of Building 126; a
second electrical transformer with dual labeling as containing PCBs and Wecosol® is located on a
concrete pad west of Building 124 (see Figure 10-3). A former electric substation that contained PCB
transformers was located in the current fenced area across the road west of Building 133 (see
Figure 10-3). A replacement transformer located near the north entrance to IA 1, is suspected to be a
replacement for a transformed that may have contained PCBs (see Figure 10-3).

10.2 SITE HISTORY AND BACKGROUND

The PPA consists of a complex of buildings the majority of which were designed and built during World
War Il for the exclusive purpose of loading, assembling, and packing out star shell ammunition to supply
both the Atlantic and Pacific fleets with a variety of pyrotechnic devices including illuminating projectiles,
parachute flares, and star shells (see Figure 10-7). The star shell, primarily a 5-inch illuminating round

with a parachute, required significant support facilities. The star shell production process was as follows:

Building 121 (second floor) was used for parachute fabrication.

e Buildings 123, 124, and 125 were used for metal part generation (machining and assembly).

e Building 126 (llluminant Building) was used for preparation of the illumination composition and its

pressing into “candles.”

e Building 122 was the final assembly building where the candle (pyrotechnic package) was inserted
into the projectile, the parachute was attached and packed, and the whole round was packed out for

rail shipment from the plant.

e Several smaller buildings that surround Building 126 were used for chemical storage, candle curing,

ready magazines, and inert support warehouses necessary to maintain the process.

Additional buildings were constructed in the PPA after 1942 to support the war effort and later operations,

including production of:
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e Marker flares, rescue flares, parachute flares
¢ llluminating projectiles, incendiaries

e Smoke signals, spotting charges

e Ground and aircraft signals, submarine signals

o Aircraft signal cartridges and depth charge markers

The majority of Naval experimental work associated with pyrotechnic devices was conducted at the NSA
Crane PPA.

llluminant Building 126 is classified as an Installation Restoration (IR) program site by the Navy.
According to descriptions of this IR site, red phosphorus was discharged to sump pits where it used to
overflow to tributaries of Boggs Creek. Heavy metal contamination from zinc and cadmium has also been
identified in open ditches that eventually drain into Boggs Creek. No remedial investigations have been
performed for this IR site; therefore, the extent and location of potential contamination have not been
delineated. An outdoor burning area was located near Building 126, and another area was located north

of Highway 5. Open burning operations at SWMU 27 ceased in 1971.

A metal-plating shop utilizing metals, caustics, acids, and cyanides has been operating on the eastern
edge of the PPA (Building 1884). Process wastewaters and rinsates were at one time discharged to open
ditches and later to building sumps that may have overflowed into ditches that drain to the south and west
into the Boggs Creek watershed. Heavy metal contamination (zinc and cadmium) has been detected in
wastewater that was previously discharged into open ditches. Currently, the treated wastewater from

metal-plating operations is discharged to the sanitary sewer system under an NPDES permit.

The following summarizes the site-specific information in the Navy’'s NORM (normalized) database and
other relevant SWMU 27 information from NAVFAC:

e Contamination at this site included red phosphorus, chlorate, dyes, oxidizers, and fuels for flares and
smoke munitions. Although red phosphorus is probably the most significant contaminant, it is not of
concern because red phosphorus does not linger in the environment and is assigned to the

unproblematic environmental category.

e Building 126 used sump pits that were pumped out by trucks, and the pumped materials were taken

to the burning grounds.

e All sump overflows drained into the Boggs Creek watershed.
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o A metal-plating shop that used heavy metals, caustics, acids, and cyanide-based processes is
present at the site, and significant heavy metal contamination (zinc and calcium) has been detected in
wastewater being discharged into open ditches. However, since November 1992, the plating shop

has not used cyanide.

e Two previous burn areas have been identified; one behind Building 126 and one across Highway 5

(PPA). Burning in those areas ceased about 1971.

Historic Fire/lncidents

Building 127 was initially used as a supporting laboratory for the work in Building 126. The northern end
of Building 127 once housed a burn chamber where, in the 1960s, experiments were conducted to
evaluate the relationship of candle density to illuminating round performance. An explosion occurred
when a burn was being conducted with a very low density press loaded candle, and the explosion

destroyed the burn chamber.

A Former Curing Building was located north of Building 126 where candles were cooked off and cured.
The Former Curing Building was destroyed by a fire in the late 1980s that was traced to a malfunctioning
heating unit that overheated. Building 3298 is located in the same general location as the destroyed

curing building.

A flash fire occurred in Building 130 (phosphorus weighing building) when an employee attempted to
empty red phosphorus from a barrel. The post-incident investigation indicated that although the plastic
bag lining the barrel was not conductive, the red phosphorus fines inside the bag generated a spark that

ignited the red phosphorus.

A flash fire occurred in Building 1886 during experimental procedures to improve the mixing effort. Red
phosphorus, boron, lead dioxide, and a binder material were added into a mixer bowl in an order that

differed from the test procedure.

A detailed discussion of the site history and buildings history is provided in Appendix A.

10.3 CONCEPTUAL SITE MODEL

Spills and releases from general site activities (pyrotechnic device production, red phosphorous pressing,
and metal plating), sump overflows, flare testing, and PCB transformer maintenance at the PPA are the

likely sources of potential contamination. The historical operations at the site and information from
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previous site investigations indicate that releases likely occurred directly onto the surface and have

potentially migrated into site soil or off site via surface water flow.

PPA Site Activity

The pyrotechnic devices are produced from metal, mixtures of oxidizing agents, fuels, and dyes.
Examples of oxidizing agents include chlorates, perchlorates, peroxides, chromates, and nitrates,
examples of fuels include aluminum and magnesium powder and their alloys, sulfur, lactose, and other

easily oxidizable materials, and examples of dyes include red and yellow dye.

The phosphorus pressing process used red phosphorous, manganese dioxide, magnesium, zinc oxide,

and linseed oil.

A CSM schematic for pits, sumps, catch/settling basins, and drainageways is presented as Figure 10-8.

PPA Flare Testing Activities

Metals, oxidizing agents, fuels, and dyes are flare constituents. However, with the exception of metals,
the majority of these constituents are consumed during the testing process. Additionally, Buildings 124
and 125 maintenance activities, such as parts washing, likely utilized petroleum-based solvents that may

have contained VOCs.

A flare testing activities CSM schematic is presented as Figure 10-9.

PCB Transformers

No historical information regarding transformer maintenance was available; therefore, potential releases

of PCB during transformer maintenance activities could not be eliminated.

Several transformers are PCB-label and one transformer located west of Building 124 is labeled with both

PCB and Wecosol®, a chlorinated VOC that is also used in the dry cleaning industry.
A PCB transformers CSM schematic is presented as Figure 10-10.

Metal-Plating Operations

The plating operations utilized acid and alkaline cleaning, chrome conversion coating, phosphate coating,
and cadmium/zinc cyanide plating on a variety of munitions-related metal parts. The Building 1884 metal

finishing operations included the use of solvent for degreasing that may have contained VOCs.
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The metal-plating wastewaters and rinsates may have discharged into open ditches near Building 1884

and may have impacted surface soil.

A metal-plating CSM schematic is presented as Figure 10-11.

Conclusions

These releases and potential releases to the soil may (1) present complete exposure pathways to human
receptors and/or (2) serve as a source of contamination to groundwater and present complete exposure
pathways to human receptors through those routes. The PR/VSI Report concluded that there are low
release potentials to surface water due to the sanitary sewer system discharge (A.T. Kearny, 1987).
Additionally, surface water flow is intermittent; it is highly unlikely that surface water will be present during
the sampling events, and it is unlikely that current SWMU 27 activities could be impacting the surface
water. Therefore, the impacts of contamination from the Site surface waters reaching Boggs Creek
and/or Turkey Creek will not be investigated. However, potential historical releases to site soil prior to
connection to the sanitary sewer system may act as contaminant reservoirs for migration to groundwater.
Potential human exposure pathways are illustrated on Figures 10-8 through 10-11.

Human receptors include persons currently employed at the site or future site construction workers who
could interact with contaminated media. The area is rural, and there are no identified residences within
1 mile of the site. However, because future land use is unknown, it is customary to conservatively
evaluate future use of a property for residential and recreational purposes. Therefore, potential future
receptors include residents and people recreating at the site. Human receptors may be exposed to
different media following various pathways based on their specific activities. These media include surface
and subsurface soil, groundwater, surface runoff, and sediment within IA1 and I1A2. However, just beyond
the site boundary there is a potential for ecological receptors. Therefore, potential ecological receptors
include terrestrial plants and invertebrates, mammals and birds, and aquatic organisms. Ecological
receptors may be exposed to different media following various pathways based on their specific activities.

These media include surface soil, surface water, and sediment.

The exposure media for ecological receptors are typically surface soil, sediment, and surface runoff.
Because SWMU 27 is largely industrialized, ecological exposure is not considered significant at the site
and will not be evaluated. As previously stated, surface water flow is intermittent; it is highly unlikely that
surface water will be present during the sampling events, and it is unlikely that current SWMU 27 activities
could be impacting the surface water. Therefore, exposure of ecological receptors to surface and

subsurface soil, sediment, surface runoff, and groundwater is not anticipated and will not be evaluated.
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SAP Worksheet No. 11 -- Project Quality Objectives/Systematic Planning Process

Statements
(UFP-QAPP Manual Section 2.6.1)

This section describes the development of PQOs using USEPA’s seven-step DQO/Systematic Planning

Process.

111 PROBLEM DEFINITION

The PPA is currently active and contains multiple warehouses, storage bunkers, manufacturing facilities,
and curing buildings. Based on the site history and CSM, it is likely that site-related contaminants are
present in environmental media at SWMU 27 at concentrations that could exceed applicable risk-based
human health screening values. During the initial RFI field event, site media will be investigated to
determine if contamination is identified at levels that exceed risk-based screening criteria in the areas
most likely to be contaminated, such as pits, transformer pads, and drainageways. If contamination is
identified at concentrations greater than the screening criteria, the project team will return to the site in
order to complete delineation of such contamination and to conduct a human health risk assessment

(HHRA) for on-site receptors.

Should contamination be present off site (beyond the fenceline) in environmental media at SWMU 27 at
concentrations that exceed applicable risk-based ecological screening values, then ecological risks will be

evaluated.

The risk assessment and delineation sampling events of the investigation will be presented in an
addendum to this SAP.

11.2 INFORMATION INPUTS

The following chemical and physical data are needed to attain project objectives:

1. Chemical Data: Fixed-base laboratory soil and groundwater concentrations of VOCs, perchlorate,
metals, PCBs, and cyanide are necessary to determine if contamination is present at the site. The list
of target analytes and associated Project Screening Levels (PSLs) for each matrix are presented in
Worksheet No. 15. The sampling methods are presented in Worksheet No. 18, and the analytical

methods are presented in Worksheet No. 19.
2. PSLs: Chemical data will be collected and compared to risk based and regulatory PSLs. The surface

and subsurface soil PSLs are set at the lowest matrix-specific risk-based or regulatory human health

criteria appropriate for the site.
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The risk-based and regulatory criteria applicable for the PPA and former Flare Test Area include
USEPA Regions 3, 6, and 9 Screening Levels for chemical contaminants at Superfund Sites (USEPA,
2010), and IDEM R-DCLs (IDEM, 2009).

Analytical data reported by the laboratory use the following reporting conventions: All results below
the Detection Limit (DL) will be considered non-detections; Positive results reported at concentrations
between the DL and Limit of Quantitation (LOQ) will be reported with a “J” qualifier; and analytes not

found (not detected) in a sample will be reported as the Limit of Detection (LOD) with a "U" qualifier.

To conduct comparisons of site data to screening values for soil and groundwater, the subcontracted
laboratory should be able to achieve DLs that are low enough to measure constituent concentrations
less than the PSLs. In some cases, this may not be achievable. The rationale for allowing these
deviations is described in the footnotes to Worksheet No. 15. The Project Team will accept the
laboratory analytical results for these parameters when the PSL is greater than the laboratory’s LOQ.
Also, in cases where the PSL is between the laboratory’s Limit of Detection (LOD) and LOQ, the
Project Team will accept these analytical results when the results are “J” qualified, that is, when they
are qualified as estimated values. When the PSL is less than the LOD for a particular analyte or
analytes, an evaluation of DLs and the impact on data usability will be discussed in the RFI Report.
Any limitations on the data will be documented at that time and, if significant data gaps remain,
additional data may be required during additional field events or in support of future reports,
(e.g., Corrective Measure Study [CMS]).

If there are no analyte detections above PSLs and there are only “U” values for a compound with
PSLs below laboratory LOD for a given method, no further investigation of that compound will be

conducted in subsequent sampling events.

3. Physical parameters for groundwater: Field measurements of water quality parameters including pH,
specific conductance, oxidation-reduction potential (ORP), temperature, dissolved oxygen (DO), and
turbidity are necessary at all groundwater sample locations. These field measurements (excluding
turbidity) will be made using a YSI 600-Series Environmental Monitoring System or equivalent type of

instrument. Turbidity measurements will be made using a LaMotte 2020 turbidity meter or equivalent.

4. Background: The background data set for soils at NSA Crane will be used to determine whether
concentrations of metals present on site are from naturally occurring sources or are site related.
Background data for the various soil types identified at NSA Crane are described in the Final Base-
Wide Background Sail Investigation Report for NSWC Crane (Tetra Tech, 2001).
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11.3 STUDY AREA BOUNDARIES

The study will address the entire area of SWMU 27 that has been expanded to include IA 1 (PPA) and 1A
2 (former Flare Test Area). The following items address the horizontal, vertical, and temporal boundaries

of the study:

1. Horizontal: The initial horizontal boundary of the study is defined as the outer perimeter of the area
where certain process operations and flare testing took place. These areas have been located based
on information from aerial photographs and previous investigations and include the active and
inactive catch basins/pits, former Flare Test Area, PCB transformer areas, and drainageway/channel
soils (Figures 10-3 and 10-5). Lateral expansion of this horizontal study boundary may be required
in during subsequent sampling events, if any contamination at levels exceeding human health PSLs

is identified during this phase of the investigation.

If any contamination just inside the site boundary identified during the initial sampling event of the
investigation is at levels exceeding the ecological PSLs and are determined to be significant, then

expansion of the horizontal study boundary maybe be require during subsequent sampling events.

2. Vertical (Soil): The vertical boundary of the study includes the surface soil interval of interest (0 to
1 foot bgs for ditch, channel, and drainageway locations and 0 to 2 feet bgs for all other surface soil
locations). Data from surface soil surrounding the catch basins/pits, former Flare Test Area, and PCB
transformer areas are representative of soil that may have been impacted due to activities during
normal site operations or potential overflow of the catch basins. Data collected from
drainageway/channel soils are representative of surface soil in the 0- to 1- foot bgs interval that may
have been impacted by runoff from the active areas of the site. The initial subsurface soil population
of interest includes subsurface soil impacted by a potential release from catch basins/pits due to
overflow of a pit or a leak in the pit structure. The subsurface soil vertical boundary will extend 2 feet
beyond the identified depth of the catch basins/pits (approximately 8 feet bgs). The depth of the
sample will be the difference between the internal sidewall height and external sidewall height plus

2 feet, that is, 2 feet below the bottom of the basin.

3. Vertical (groundwater): Groundwater will be investigated in the transformer area adjacent to
Buildings 124 and 125, the Wecosol® labeled transformer. Because there are no known monitoring
wells in the vicinity, depth to groundwater is currently unknown, but it is presumed to be less than
15 feet bgs. Therefore, the depth of the study will extend to the top of the water table, which is

estimated at less than 15 feet bgs at the site.
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Groundwater sampling for this transformer will focus on the chlorinated VOCs [PCE

(perchloroethylene) and PCE degradation compounds (trichloroethylene {TCE}, cis-1,2-
dichloroethylene {DCE}, trans-1,2-DCE, and vinyl chloride {VC})].

4. Temporal: With the exceptions of phosphorus and perchlorate, all target analyte concentrations are
anticipated to be relatively unchanged (stable) over the course of time needed to conduct the
environmental investigations and into the foreseeable future; therefore, no temporal constraints exist.
SWMU 27 RFI field activities are scheduled for early 2011.

If contamination is identified during this investigation, additional field sampling events will be required and
an addendum to this UFP-SAP will be submitted identifying the expanded boundaries

114 ANALYTICAL APPROACH

Due to limitations in analytical sensitivity, some analytes cannot be detected at their PSL. These analytes
are shown as bolded and shaded on Worksheet No. 15. If these analytes are reported as nondetected

with U-qualifiers, they will be treated as results below the project action limit for decision making.

The decision statements for the study are as follows:

Determine whether a target analyte concentration in soil or groundwater exceed the applicable PSL for
that target analyte and media within and around certain process areas that, based on historical site
knowledge and the CSM, are the most likely areas to have been impacted by those target analytes at
SWMU 27.

e If all target analyte concentrations in site media are less than PSLs, then the Project Team will

recommend no further action (NFA) for the site.

o If any target analyte is detected in site media at a maximum concentration that exceeds the PSL and
is greater than the site-specific background concentration (for metals), then the target analyte will be
identified as a chemical of potential concern (COPC) and the data will be evaluated by the Project
Team to determine the degree to which “step-out” samples (vertical and/or horizontal) are necessary
during subsequent sampling events to define the vertical and/or horizontal extent of COPC
contamination. Ideally, “step-out” samples will be collected until perimeter sample concentrations are
less than PSLs; however, professional judgment will be used to determine if such samples are
needed in all cases. Factors considered will include the specific target analyte, magnitude of the

exceedance(s), spatial distribution, and overall estimated risk level. The results of initial sampling
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and any professional judgments made regarding the need for further investigation to delineate
contamination and to collect data for a baseline risk assessment will be reviewed with the Project

Team prior to submitting an addendum to this UFP-SAP.

o |If the only analytes detected above PSLs are benzene, ethylbenzene, toluene, and xylenes in
locations where these detections are likely derived from railroad ties and automotive activities, no

further investigation of these compounds will be conducted in subsequent sampling events.

115 PERFORMANCE OR ACCEPTANCE CRITERIA

Because the biased sampling locations were strategically selected to locate potential contamination
based on former use, probability limits for false positive and false negative decision errors were not
established. Simple comparisons of measured concentrations to PSLs are initially being used. The
Project Team will use the measured results to determine whether the amount and type of data collected
are sufficient to support the attainment of project objectives. This will involve an evaluation of
contaminant concentrations and an evaluation of uncertainty for contaminants that have PSLs less than
the LODs to ensure that contaminants are likely to have been detected if present. If all data have been
collected as planned and no data points are missing or rejected for quality reasons, the sampling event
completeness will be considered satisfactory. If any data gaps are identified, including missing or
rejected data, the Project Team will assess whether project objectives have been achieved. This
assessment will depend on the number and type of identified data gaps; therefore, a more detailed
strategy cannot be presented at this time. All Project Team stakeholders will be involved in rendering the

final conclusion regarding adequacy of the data.

11.6 DATA COLLECTION PLAN

The sampling design and rationale for the initial sampling event to be collected are provided in Worksheet
No. 17. The sampling design and rationale for subsequent field sampling events will be developed, as
necessary, based on the results of the previous sampling event and presented in an addenda to this

document.
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SAP Worksheet No. 12 -- Measurement Performance Criteria Table — Field Quality Control Samples
(UFP-QAPP Manual Section 2.6.2)

QC Sample

Analytical Group

Frequency

Data Quality
Indicators (DQIs)

Measurement Performance
Criteria (MPCs)

Ass

QC Sample
esses Error for

Sampling (S),
Analytical (A) or

Both (S&A)
Equipment Rinsate All fractions One per 20 field samples | Bias/Contamination No analytes > LOQ, except common |S & A
Blank" per matrix per type of laboratory contaminants, which must be
sampling equipment"’ <LOQ.
Trip Blank VOCs One per cooler Bias/Contamination No analytes > LOQ, except common |S & A
containing VOC samples laboratory contaminants, which must be
shipped to laboratory <LOQ.
Field Duplicate (FD) All fractions One per 20 field samples | Precision Values > 5x LOQ: Relative Percent S&A
per matrix Difference (RPD% <30% (aqueous) 23)
<50% (solids) “?.
Cooler Temperature All fractions One per cooler Representative Temperature must be less than or equal | S
Indicator to 6 degrees Celsius (°C) (4 £ 2 °C).
Filtered Rinsate Blank | Dissolved Metals One per filter brand Bias/Contamination No analytes >% LOQ, except common |S & A
(if necessary due to high laboratory contaminants, which must be
turbidity) <LOQ.
1 Equipment rinsate blanks will be collected.
2 If duplicate values are < 5x LOQ for aqueous samples, absolute difference should be < 2x LOQ.
3 If duplicate values are < 5x LOQ for solid samples, absolute difference should be < 4x LOQ.
4 A filtered rinsate blank will be collected if filtered samples are collected.
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SAP Worksheet No. 13 -- Secondary Data Criteria and Limitations Table
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Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Secondary Data

(originating organization, report

Data Source

titte and date)

(originating organization, data

Data Generator(s)

types, data generation/
collection dates)

How Data Will Be Used

Limitations on Data Use

None

NA

NA

NA

No secondary data will be
used.
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SAP Worksheet No. 14 -- Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

141 FIELD INVESTIGATION TASK PLAN

The field tasks are summarized below. A short description of these tasks is also provided.

¢ Mobilization/demobilization

o Site-Specific Health and Safety Training

e Utility Clearance

e DPT borings

¢ Monitoring Equipment Calibration

e Surface and Subsurface Soil Sampling

e Groundwater Well Installation and Development*
o Water Level Measurements*

e Groundwater Sampling

¢ Investigation-Derived Waste (IDW) Management
e Global Positioning System (GPS) Locating (see SOP-01)
e Field Decontamination Procedures

e Field Documentation Procedures

e Sample Custody and Shipment Tasks

e QC Tasks

Mobilization/Demobilization

Mobilization will consist of the delivery of all equipment, materials, and supplies to the site, complete
assembly in satisfactory working order of all such equipment at the site, and satisfactory storage at the
site of all such materials and supplies. Tetra Tech will coordinate with the Navy to identify appropriate
locations for the storage of equipment and supplies. Site-specific health and safety training for field team

will be provided as part of site mobilization.

Demobilization will consist of the prompt and timely removal of all equipment, materials, and supplies

from the site following completion of the work.

Site-Specific Health and Safety Training

There are no specialized/non-routine project-specific training requirements or certifications needed by

personnel to successfully complete the project or tasks. All field personnel will have appropriate training
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to conduct the field activities to which they are assigned. Each site worker will be required to have
completed the OSHA 40-hour course (and 8-hour refresher, if applicable) in health and safety training.

Safety requirements are addressed in greater detail in the site-specific HASP.

Utility Clearance

One week prior to the commencement of any subsurface intrusive activities, the Tetra Tech FOL or
designee will contact Indiana Underground Plant Protection Services (IUPPS) to complete a utility
clearance ticket for the areas under investigation. Work permits, if required by the facility, will be obtained
prior to conducting field activities. The Tetra Tech FOL will be responsible for coordinating these

activities.

DPT Boring

DPT (e.g., Geoprobe®) will be used to collect surface and subsurface soil samples from the
unconsolidated overburden. A new acetate liner will be used for each 2-foot section of soil core. Each
removed soil core will be scanned for VOCs. The soil core will be visually inspected and logged by the
field geologist, and the soil texture, grain size (sand, silt, or clay), color (and any unusual discoloration),
moisture content, and soil type will be identified by the field geologist based on the Unified Soil
Classification System (USCS).

For samples requiring VOC analysis, the VOC sample will be collected from the point along the soil core
that had the greatest PID reading using an Encore™ sampler. If no PID readings are greater than
background, the VOC sample will be collected from any discolored area of the soil or from the midpoint of

the core. For drainageway soil samples:

e From 0 to 1 foot bgs, if neither the PID readings are greater than background nor are visibly

discolored, then the VOC sample will be collected at 6 inches from the top of the soil core.

e From 0 to 2-foot bgs, if neither the PID readings are greater than background nor are visibly

discolored, then the VOC sample will be collected at a distance that is % from the top of the soil core.
e Greater than 2 feet bgs (e.g., subsurface samples), if neither the PID readings are greater than
background nor are visibly discolored, then the VOC sample will be collected at a distance that is 3%

from the top of the soil core.

The Encore™ samples will be collected from each core immediately after PID readings are collected.

After the sample for VOC analysis has been collected, remaining aliquot will be placed in a disposable
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mixing bowl, rocks, gravel, and other coarse debris will be removed, and the sample will be mixed using
a disposable spoon. The appropriate sample jars for remaining analyses will then be filled and properly
labeled. The bowl and spoon will be discarded after each sample is collected. Disposable (not stainless

steel) bowls and spoons are to be used and appropriately discarded.

Soil borings will be backfilled with the soil cuttings.

When a boring has been sampled and backfilled, it will be identified by a tall wooden lathe driven into the
soil near the boring. In addition, a 2- by 2-inch wooden stake will be driven into the center of the
backfilled boring. The stake and the lathe will both have brightly colored flagging attached to them to
increase visibility (for the survey crew), and both will be labeled using a waterproof marker with a unique

soil boring number corresponding to the boring log.

Monitoring Equipment Calibration

Monitoring equipment calibration procedures are described in Worksheet No. 22.

Sample Collection Tasks

Site-specific Standard Operating Procedures (SOPs) have been developed for field activities at NSA
Crane, including sample collection tasks (Appendix B). Sample labeling will be in accordance with
SOP 02 (Sample Labeling), and the sample numbering scheme will be in accordance with SOP-03
(Sample Identification and Nomenclature). Methods for recording data will be in accordance with SOP-04
(Sample Custody and Documentation of Field Activities, Appendix B), and the selection of sample
containers, sample preservation, packaging, and shipping will be in accordance with SOP-05 (Sample

Preservation, Packaging, and Shipping).

The sampling and analysis program is outlined in Worksheet No. 18, and the sampling requirements for
each type of analysis (i.e., bottleware, preservation, holding time) are listed in Worksheet No. 19. Field

and laboratory QC samples will also be collected as outlined in Worksheet No. 20.

Surface and Subsurface Soil Sampling

Soil samples will be collected in accordance with SOP-07 (Soil Coring and Sampling Using Hand Auger
Techniques, Appendix B) and SOP-11 (Subsurface Soil Sampling Using DPT). Surface soil samples
(from 0 to 2 feet bgs) will be collected with a hand auger, and sample jars will be filled using a dedicated
disposable plastic trowel. Soil from drainageways/channels (from 0 to 1 feet bgs) will be collected with a

hand auger, and sample jars will be filled using either a decontaminated stainless-steel trowel or
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dedicated disposable plastic trowel. Because of the unknown thickness and quality of the suspected
gravel layer beneath the resurfaced and asphalt areas in AO 02, a backhoe may be used to excavate the
gravel layer and expose the surface soil layer for sampling. Subsurface soil samples will be collected
using a DPT, DPT rig with augering capabilities, concrete coring device, backhoe, or stainless- steel hand
auger and stainless-steel or disposable trowel. The subsurface soil borings will be described by the Site
Geologist in accordance with SOP-08 (Soil Sample Logging) and will be screened for evidence of
contamination with a PID. Use of the PID will be in accordance with the manufacturer’s instructions. Any

qualitative visual signs of potential contamination (such as soil staining) will be noted on the soil boring
log.

Groundwater Sampling

The temporary groundwater well installation procedure discussed in SOP-11 (Subsurface Soil and
Groundwater Sampling Using Direct-Push Technology) and SOP-12 (Monitoring Well Installation) and the
groundwater development procedure discussed in SOP-13 (Monitoring Well Development) will be
followed. The groundwater sampling procedures discussed in SOP-14 (Measurement of Water Levels),
SOP-15 (Low Flow Well Purging and Stabilization), SOP-16 (Monitoring Well Sampling), and SOP-17

(Calibration and Care of Water Quality Meters) will be followed as necessary.

Investigation-Derived Waste Management

It is not anticipated that significant volumes of solid or semi-solid IDW in the form of soil or sediment will
be generated during field activities, including the collection of subsurface samples using DPT or backhoe
excavations or the installation of temporary groundwater monitoring wells. At the direction of the Navy

POC, excavation soil will be replaced into the excavation from which it was removed.

IDW that is generated, including personal protective equipment (PPE) and decontamination fluids, will be

handled in accordance with SOP-09 (Management of Investigation-Derived Waste).

Global Positioning System Locating

A GPS unit will be used to locate all sampling points in accordance with SOP-01 (Global Positioning
System Data Collection and Transfer). The GPS equipment will be checked on control monuments

before and after each day’s use, and these checks will be documented in the field notebook.

Field Decontamination Procedures

Sample containers will be provided certified clean (I-Chem 300 or equivalent) from Empirical.

Decontamination of sampling equipment may not be necessary for this project if only dedicated and
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disposable hand trowels will be used. However, if decontamination is necessary, the requirements
outlined in this section will apply. Decontamination of reusable sampling equipment (e.g., non-disposable
hand trowels, hand augers, or DPT or backhoe equipment) will be conducted prior to sampling and
between samples at each location. Decontamination of equipment will be conducted according to the

sequence established in SOP-06 (Decontamination of Field Sampling Equipment).

If a backhoe is used, decontamination of the excavator bucket will be performed over the completed
backfilled excavation using a high-pressure spray washer with water supplied by the base. All
decontamination water will be containerized and disposed into the Crane sewer system at a location
designated by the NSA Crane ERSM.

Field Documentation Procedures

Field documentation will be performed in accordance with SOP-04 (Sample Custody and Documentation
of Field Activity).

Sample Custody and Shipment Tasks

Sample custody and shipment tasks are defined in SOP-05 (Sample Preservation, Packaging, and

Shipping) and are discussed in Worksheet No. 27.

Quality Control Tasks

QA/QC samples will be collected at frequencies listed in Worksheet No. 12.

14.2 ADDITIONAL PROJECT-RELATED TASKS

Additional project-related tasks include:

¢ Analytical tasks

o Data generation procedures

e Data handling and management
o Data tracking and control

e Assessment and oversight

e Data review

e Project reports
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Analytical Tasks

Empirical is a current Department of Defense (DoD) Environmental Laboratory Accreditation Program
(ELAP) accredited laboratory. A copy of the laboratory certification for Empirical can be found in
Appendix C. Analyses will be performed in accordance with the analytical methods identified in
Worksheet No. 19. Empirical is expected to meet the PSLs to the extent identified in Worksheet No. 15.
Empirical will perform chemical analysis following laboratory-specific SOPs (Worksheet Nos. 19 and 23)
developed based on the analytical methods listed in Worksheet Nos. 19 and 30. Copies of the laboratory
SOPs are included in Appendix B. All solid results will be reported by the laboratory on a dry-weight
basis. Results of percent moisture will be reported in each analytical data package and electronic data
files. This information will also be captured in the project database that will eventually be uploaded to the
Naval Installation Restoration Information Solution (NIRIS). Percent moisture information will also be
included in the RFI Report.

The analytical data packages provided by Empirical will be in a Contract Laboratory Program-like format
and will be fully validatable and contain raw data, summary forms for all sample and laboratory method
blank data, and summary forms containing all method-specific QC (results, recoveries, RPDs, relative

standard deviations, and/or percent differences etc.).

Data Generation Procedures

e Project documentation and records include the following:
- Field sample collection and field measurement records as described in Worksheet Nos. 27 and
29.
- Laboratory data package deliverables as described in the analytical specifications.
- Data assessment documents and records as listed in Worksheet No. 29.

e Data recording formats are described in Worksheet No. 27.

Data Handling and Management - After the RFI is completed, the field sampling log sheets will be

organized by date and medium and filed in the project files. The field logbooks for this project will be
used only for this site and will also be categorized and maintained in the project files after the completion
of the field program. Project personnel completing concurrent field sampling activities may maintain
multiple field logbooks. When possible, logbooks will be segregated by sampling activity. The field
logbooks will be titled based on date and activity. The data handling procedures to be followed by
Empirical will meet the requirements of the technical specifications. The electronic data results will be
automatically downloaded into the Tetra Tech database in accordance with the proprietary Tetra Tech

processes.
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Data Tracking and Control - The Tetra Tech PM (or designee) is responsible for the overall tracking and

control of data generated for the project.

e Data Tracking. Data are tracked from generation to archiving in the Tetra Tech project-specific files.
The Tetra Tech Project Chemist (or designee) is responsible for tracking the samples collected and
shipped to Empirical. Upon receipt of the data packages from Empirical, the Tetra Tech Project
Chemist will oversee the data validation effort, which includes verifying that the data packages are

complete and that results for all samples have been delivered by Empirical.

e Data Storage, Archiving, and Retrieval. The data packages received from Empirical are tracked in
the data validation logbook. After the data are validated, the data packages are entered into the
Tetra Tech Navy CLEAN file system and archived in secure files. The field records including field
logbooks, sample log sheets, chain-of-custody records, and field calibration logs will be submitted by
the Tetra Tech FOL to be entered into the Navy CLEAN file system prior to archiving in secure project
files. The project files are audited for accuracy and completeness. At the completion of the Navy

contract, the records will be stored by Tetra Tech.

e Data Security. Access to Tetra Tech project files is restricted to designated personnel only.
Records can only be borrowed temporarily from the project file using a sign-out system. The Tetra
Tech Data Manager maintains the electronic data files, and access to the data files is restricted to

qualified personnel only. File and data backup procedures are routinely performed.

Assessment and Oversight — Refer to Worksheet No. 32 for assessment findings and corrective actions

and to Worksheet No. 33 for QA Management Reports.

Data Review - Data verification is described in Worksheet No. 34, data validation is described in

Worksheet Nos. 35 and 36, and the usability assessment is described in Worksheet No. 37.

Project Reports — Draft and final versions of project reports will be prepared and submitted to the Navy

and IDEM for review. The reports will include the following sections:

o Executive Summary — will include a brief description of the work conducted and the findings.

e Introduction and Background — will include a description of the history of operations and activities at

the site and a summary of any previous investigations and removal actions.
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Description of Field Investigations — will include a summary of the work performed in accordance with
the approved UFP-SAP, any approved UFP-SAP addenda, and any field modifications as
documented by the Tetra Tech FOL. This section will include maps showing the sampling locations

and tables summarizing the data collected.

Data Quality — will include a summary of quantitative analytical performance indicators such as
completeness, precision, bias, and sensitivity and qualitative indicators such as representativeness
and comparability. This section will also include a reconciliation of project data with the DQOs and
identification of deviations from this UFP-SAP.

A data usability assessment will be used to identify significant deviations in analytical performance
that could affect the ability to meet project objectives. The elements of this review are presented in
Worksheet No. 37.

Nature and Extent of Contamination — will include a discussion of the contamination detected in each
medium sampled in relation to the CSM of the site. This section will note the removals previously
conducted (if applicable), contamination addressed, and any additional contaminants found during
this field effort. Detected contaminant concentrations will be tabulated for each medium and depicted

on maps.

Contaminant Fate and Transport — will include a description of the contaminants detected and their
behavior in soil, bedrock, groundwater, surface water, and sediment, particularly with emphasis on

the future migration of these contaminants to any possible exposure areas.

Summary and Conclusions — includes a summary of the findings, conclusions as to whether

delineation of contamination is adequate, and recommendations for further investigations, if needed.

The final version of the report will submitted in hardcopy and electronic format to the project stakeholders.
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SAP Worksheet No. 15 -- Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

Matrix: Soils
Analytical Groups: VOCs, PCBs, Metals, and Miscellaneous Parameters

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

PSL Empirical
Analyte Registry PSL References® ma/k
Number w2) - . (mg/kg) LOQ LOD DL
HHRA®? | ERA Min

(mg/kg) [ (mg/kg) | (mg/kg)
VOCs
111-Trichloroethane 71-55-6 19 298 19 | IDEM R-DCL/ R5 ESL 06 0.005 | 0.0025 | 0.0013
1,12 2-Tetrachloroethane | 79-34-5 | 0.00052 | 0127 | 0.00052 USEgQ;gLSSL/ 0.0002 0.005 | 0.0025 | 0.0013
1,1,2-Trichlorotrifluoroethane | 76-13-1 3000 - 3000 USEPA RBSSL 1000 0.005 0.0025 0.0013
1.1,2-Trichloroethane 79-00-5 | 0.00156 | 28.6 | 0.00156 USEgQ;gLSSL/ 0.0005 0.005 | 0.0025 | 0.0013
1,1-Dichloroethane 75-34-3 | 00138 | 201 | 00138 USE;’?;SBLSSL/ 0.005 0.005 | 0.0025 | 0.0013
1 1-Dichlorosthene 75354 | 0058 | 828 | 0058 | IDEMR-DCL/R5 ESL 0.02 0.005 | 0.0025 | 0.0013
1,2,4-Trichlorobenzene 120-82-1 | 0136 | 111 | 0.136 USE;’Q;SBLSSL/ 0.05 0.005 | 0.0025 | 0.0013
1,2-Dibromo-3- 96-12-8 | 2.8E-06 | 0035 | 2.8E-06 USEPA RBSSL/ 0.0000009 | 0.005 | 0.0025 | 0.0013
chloropropane R5 ESL
1,2-Dibromoethane 106-93-4 | 0.000036 | 1.23 | 0.000036 USEgQ;gLSSL/ 0.00001 0.005 | 0.0025 | 0.0013
1,2-Dichlorobenzene 95-50-1 7.2 2.96 2.96 USE;’?;SBLSSL/ 1 0.005 | 0.0025 | 0.0013
1,2-Dichloroethane 107-06-2 | 0.00084 | 212 | 0.00084 USEgQ;gLSSL/ 0.0003 0.005 | 0.0025 | 0.0013
1,2-Dichloropropane 78-87-5 | 0.0026 | 32.7 | 0.0026 USEgégsBLSSL’ 0.0009 0.005 | 0.0025 | 0.0013
1.3-Dichlorobenzene 541731 | 2.3 377 23 | IDEM R-DCL/ R5 ESL 0.8 0.005 | 0.0025 | 0.0013

. USEPA RBSSL/

1 4-Dichlorobenzene 106-46-7 | 0.0082 | 0546 | 0.0082 o 0.003 0.005 | 0.0025 | 0.0013
2-Butanone 78-93-3 30 89.6 30 USEF'??ERSBLSSL/ 10 001 | 0005 | 0.0025
2-Hexanone 591-78-6 | 0.22 12.6 0.22 USEg?;gLSSL/ 0.07 0.01 0.005 | 0.0025
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PSL Empirical
CAS (mg/kg) . POLG® P
Analyte Registry PSL References® (ma/ka)
Number HHRA(LZ) ERA(3'4) Mi 9/kg LOQ LOD DL
n

(mg/kg) | (ma/kg) | (mg/kg)
4-Methyl-2-pentanone 108-10-1 9 443 9 USE;’Q;SBLSSL/ 3 0.01 | 0005 | 0.0025
Acetone 67-64-1 28 25 25 | IDEM R-DCL/ R5 ESL 0.8 001 | 0005 | 0.0025
Benzene 71432 | 00042 | 0255 | 0.0042 USEEQSSBLSSL’ 0.001 0.005 | 0.0025 | 0.0013
Bromodichloromethane 75-27-4 | 0.00064 | 054 | 0.00064 USES?ERSBLSSL/ 0.0002 0.005 | 0.0025 | 0.0013
Bromoform 75252 | 0046 | 159 | 0.046 USE;’?IERSBLSSL/ 0.02 0.005 | 0.0025 | 0.0013
Bromomethane 74-83-9 | 0044 | 0235 | 0.044 USE;’?IERSBLSSL/ 0.01 001 | 0005 | 0.0025
Carbon disulfide 75-15-0 6.2 0.094 | 0.0941 USE;’?IERSBLSSL/ 0.03 0.005 | 0.0025 | 0.0013
Carbon tetrachloride 56-23-5 | 00034 | 298 | 0.0034 USEgéggLSSL’ 0.001 0.005 | 0.0025 | 0.0013
Chlorobenzene 108-90-7 | 1.24 13.1 1.4 USEF'Z’?ERSBLSSL/ 0.4 0.005 | 0.0025 | 0.0013
Chloroethane 75:003 | 065 0.65 IDEM R-DCL 0.2 001 | 0005 | 0.0025
Chloroform 67-66-3 | 0.00106 | 1.19 | 0.00106 USEgQ;gLSSL/ 0.0004 0.005 | 0.0025 | 0.0013
Chloromethane 74-87-3 | 098 10.4 0.98 USE;’?;SBLSSL/ 0.3 001 | 0005 | 0.0025
Gis-1.2-Dichlorosthene 156592 | 04 0.784 04 | IDEM R-DCL/ R5 ESL 0.1 0.005 | 0.0025 | 0.0013
cis-1,3-Dichloropropene 182?51' 0003 | 0398 | 0.003 USEgéggLSSL’ 0.001 0.005 | 0.0025 | 0.0013
Cyclohexane 110827 | 69 69 IDEM R-DCL 23 0.005 | 0.0025 | 0.0013
Dibromochloromethane | 124-48-1 | 0.00078 | 2.05 | 0.00078 USEgQ;gLSSL/ 0.0003 0.005 | 0.0025 | 0.0013
Dichlorodifluoromethane 75718 | 122 | 395 | 122 USERARBSSU 4 001 | 0005 | 0.0025
Ethylbenzene 100-41-4 | 0034 | 516 | 0.034 USERARBSSU 0.01 0.005 | 0.0025 | 0.0013
Isopropylbenzene 98-82-8 1 11 IDEM R-DCL 4 0.005 | 0.0025 | 0.0013
Methyl acetate 79209 | 150 150 USEPA RBSSL 50 001 | 0005 | 0.0025
Methyl tert-butyl ether 1632041 0.056 0.056 USEPA RBSSL 0.02 0.005 | 0.0025 | 0.0013
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PSL Empirical
CAS (mg/kg) . POLG® P
Analyte Registry PSL References® (ma/ka)
Number 12) 3.4) : 9/kg LOQ LOD DL
HHRA® | ERA Min
(mg/kg) | (ma/kg) | (mg/kg)
Methylcyclohexane 108-87-2 --—- -—- -—- --—- -—- 0.005 0.0025 | 0.0013
Methylene chloride 75092 | 0023 | 405 | 0023 | IDEMR-DCL/R5 ESL 0.008 001 | 0005 | 0.0025
Styrene 100425 | 35 469 35 | IDEM R-DCL/ R5 ESL 1 0.005 | 0.0025 | 0.0013
Tetrachloroethene 127-18-4 | 0.000908 | 992 | 0.00098 USEgQSSBLSSL/ 0.0003 0.005 | 0.0025 | 0.0013
Toluene 108-883 | 12 5.45 545 | IDEM R-DCL/R5 ESL 2 0.005 | 0.0025 | 0.0013
trans-1,2-Dichloroethene 156-60-5 | 062 | 0784 | 062 USE;’E’AERSBLSSL/ 0.2 0.005 | 0.0025 | 0.0013
trans-1,3-Dichloropropene | 19981 | 0003 | 0398 | 0.003 USEPA RBSSL/ 0.001 0.005 | 0.0025 | 0.0013
02-6 R5 ESL
Trichloroethene 79-01-6 | 00144 | 124 | 00144 USEFF;?ERSBLSSL/ 0.005 0.005 | 0.0025 | 0.0013
Trichlorofluoromethane 75-69-4 | 166 16.4 16.4 USEFF;?ER&SSL/ 5 0.01 0.005 | 0.0025
Vinyl chloride 75-01-4 | 0.000112 | 0.646 | 0.000112 USE;?ggLSSL/ 0.00004 001 | 0005 | 0.0025
1330-20- USEPA RBSSL/
Xylenes (Total) ) 4 10 4 S 1 0.015 | 0.0075 | 0.0038
PCBs
Aroclor-1016 1??_724' 039 | 0.0003 | 0.000332 | USEPARSL/R5SESL |  0.0001 0.007 | 0.0033 | 0.002
Aroclor-1221 11104- | 55024 | 0.0003 | 0.000332 | YUSEPARBSSL/ 0.0001 0.007 | 0.0033 | 0.002
28-2 R5 ESL
Aroclor-1232 1% | 00024 | 0.0003 | 0.000332 | USERARBSSL 0.0001 0.007 | 0.0033 | 0.002
Aroclor-1242 53469- | 4106 | 0.0003 | 0.000332 | USEPARBSSL/ 0.0001 0.007 | 0.0033 | 0.002
21-9 R5 ESL
12672- USEPA RBSSL/
Aroclor-1248 oo 0104 | 0.0003 | 0.000332 PR 0.0001 0.007 | 0.0033 | 0.002
11097 USEPA RBSSL/
Aroclor-1254 o 0176 | 0.0003 | 0.000332 A 0.0001 0.007 | 0.0033 | 0.002
Aroclor-1260 1109 | 022 | 0.0003 |0.000332 | USEPARRSLIRS 0.0001 0.007 | 0.0033 | 0.002
Aroclor-1262 37924 | 022 | 0.0003 | 0.000332 | USEPARRSL/RS 0.0001 0.007 | 0.0033 | 0.002
091003/P (WS No. 15) Page 50 of 112 CTO F276



Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

PSL Empirical
CAS (mg/kg) . POLG® P
Analyte Registry PSL References® (ma/ka)
Number 12) 3.4) : 9/kg LOQ LOD DL
HHRA®? | ERA Min
(mg/kg) | (ma/kg) | (mg/kg)
Aroclor-1268 10| 022 | 00003 | 0000332 | USEPARRSURS 0.0001 0.007 | 0.0033 | 0.002
Metals
. 7429-90- USEPA RSL/
Aluminum 4 7700 50 50 oA O AKRIGE 16.7 10 5 25
Barium 7442'39' 1500 1.04 1.04 USEPAEFngL’ RS 0.35 0.25 0.1 0.05
Cadmium 7448'43‘ 7 0.36 0.36 USEPAS'ETSL/ Eco 0.12 0.25 0.1 0.05
Chromium 7440-47- | 4617 26 0.017 USEPA RBSSL/ 0.0057 0.25 0.2 01
3 Eco SSL
Copper 7442'50‘ 310 28 28 USEPAERéfSL/ Eco 9.3 05 0.4 0.25
Lead 74391"92‘ 400 11 11 USEPA SF;'ESL/ Eco 37 0.15 045 | 0.075
Manganese 7433961 40 220 180 USEPA 3ot Feo 60.0 0.75 0.3 0.15
Strontium 744%'24' 4700 4700 USEPA R-RSL 1570 1.2 06 0.3
Zinc 744%'66' 2300 46 46 USEPAgéFESL/ Eco 15.3 1 05 0.25
Miscellaneous Parameters
14797- USEPA/R-RSL/R5
Perchlorate o 55 55 L 183 0.02 001 | 0.005
. IDEM R-DCL/

Cyanide 57-12-5 | 0.94 1.3 0.94 iy 0.31 05 025 | 0.125

Acronyms

CAS - Chemical Abstracts Service.

Min - minimum.

1 HHRA Project Screening Levels apply to soils and catch basin residues within the SWMU 27 fenceline.

The lowest of the human health screening criteria of USEPA Regional Screening Level for residential direct contact with soil and risk-
based soil screening level for protection of groundwater, (May 2010) or IDEM Residential Default Closure Level (2009) was selected as
the PSL for human health exposure.
3 ERA Project Screening Levels apply to soils beyond the SWMU 27 fenceline.
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4 The ecological PSL is based on the following hierarchy: USEPA Ecological Soil Screening Levels (Eco-SSL) (2005-2007), then USEPA
Region 5 Ecological Screening Level (R5 ESL) (2003), then Oak Ridge National Laboratory (ORNL) (1998) screening levels. No criteria

are listed when Eco-SSL, R5 ESL, or ORNL criteria are not available.

5 Surface soil screening level references: R-RSL and RBSSL — USEPA Regional Screening Level (RSL) Table (May 2010); IDEM R-DCL -
IDEM Default Closure Level Table (2009); R5 ESL — USEPA Region 5 Ecological Screening Level (2005-2007); Eco SSL — USEPA’s

Eco—-SSLs (2008a).

6 Project Quantitation Limit Goal (PQLG) is one-third of the minimum PSL.

Bolding indicates that the minimum PSL is greater than the laboratory LOD but less than the laboratory LOQ.

Bolding and shading indicates that the PSL is less than the laboratory LOD.

All results will be reported to DLs and any limitations on data use that result from having DLs greater than PSLs will be described in the RFI

Report.

Matrix: Water

Analytical Groups: VOCs, PCBs, Metals, and Miscellaneous Parameters

PSL Empirical
CAS (Mg/L) ©)
Analyte Registry PSL References® PQLG
Number | HHRA®? | ERACY | Min (Mo/L) | LOQ LOD DL
(Mg/L) | (no/l) | (MglL)
VOCs
1,1,1-Trichloroethane 71-55-6 200 76 76 USEPA MCL/R5 ESL 25 1 0.5 0.25
1,1,2,2-Tetrachloroethane 79-34-5 0.067 380 0.067 USEPA TAP/R5 ESL 0.022 1 0.5 0.25
1,1,2-Trichlorotrifluoroethane 76-13-1 140 140 USEPA VAPOR/R5 ESL 47 1 0.5 0.25
1,1,2-Trichloroethane 79-00-5 0.24 500 0.24 USEPA TAP/R5 ESL 0.08 1 0.5 0.25
1,1-Dichloroethane 75-34-3 2.4 47 2.4 USEPA TAP/R5 ESL 0.8 1 0.5 0.25
1,1-Dichloroethene 75-35-4 7 65 7 USEPA MCL/R5 ESL 2 1 0.5 0.25
1,2,4-Trichlorobenzene 120-82-1 0.41 30 0.41 USEPA TAP/R5 ESL 0.14 1 0.5 0.25
I DBl 96-12-8 | 000032 | - |0.00032 USEPA TAP 0.0001 | 2 1 05
chloropropane
1,2-Dibromoethane 106-93-4 0.0065 0.0065 USEPA TAP 0.002 1 0.5 0.25
1,2-Dichlorobenzene 95-50-1 37 14 14 USEPA TAP/R5 ESL 5 1 0.5 0.25
1,2-Dichloroethane 107-06-2 0.15 910 0.15 USEPA TAP/R5 ESL 0.05 1 0.5 0.25
1,2-Dichloropropane 78-87-5 0.39 360 0.39 USEPA TAP/R5 ESL 0.13 1 0.5 0.25
1,3-Dichlorobenzene 541-73-1 80 38 38 IDEM R-DCL/R5 ESL 13 1 0.5 0.25
1,4-Dichlorobenzene 106-46-7 0.43 9.4 0.43 USEPA TAP/R5 ESL 0.1 1 0.5 0.25
2-Butanone 78-93-3 710 220 220 USEPA TAP/R5 ESL 73.33 10 5 2.5
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PSL Empirical
CAS (Mg/L) ©)
Analyte Registry PSL References® PQLG
Number | HHRA®? | ERACY | Min (hg/Ll) | LOQ LOD DL
(Mg/L) | (no/L) | (MglL)

2-Hexanone 591-78-6 4.7 99 4.7 USEPA TAP/R5 ESL 1.6 5 25 15
4-Methyl-2-pentanone 108-10-1 200 170 170 USEPA TAP/R5 ESL 57 10 5 25
Acetone 67-64-1 2200 1700 1700 USEPA TAP/R5 ESL 567 10 5 25
Benzene 71-43-2 0.41 114 0.41 USEPA TAP/R5 ESL 0.14 1 0.5 0.25
Bromodichloromethane 75-27-4 0.12 0.12 USEPA TAP/R5 ESL 0.04 1 0.5 0.25
Bromoform 75-25-2 8.5 230 8.5 USEPA TAP/R5 ESL 2.8 2 1 0.5
Bromomethane 74-83-9 0.87 16 0.87 USEPA TAP/R5 ESL 0.29 1 0.5 0.25
Carbon disulfide 75-15-0 100 15 15 USEPA TAP/R5 ESL 5 1 0.5 0.25
Carbon tetrachloride 56-23-5 0.4 240 0.4 USEPA VAPOR/R5 ESL 0.1 1 0.5 0.25
Chlorobenzene 108-90-7 9.1 47 9.1 USEPA TAP/R5 ESL 3.0 1 0.5 0.25
Chloroethane 75-00-3 62 62 IDEM R-DCL/R5 ESL 21 1 0.5 0.25
Chloroform 67-66-3 0.19 140 0.19 USEPA TAP/R5 ESL 0.06 1 0.5 0.25
Chloromethane 74-87-3 19 19 USEPA TAP 6 1 0.5 0.25
cis-1,2-Dichloroethene 156-59-2 37 970 37 USEPA TAP/R5 ESL 12 1 0.5 0.25
cis-1,3-Dichloropropene 10061-01-5 0.43 0.43 USEPA TAP 0.14 1 0.5 0.25
Cyclohexane 110-82-7 100 100 USEPA VAPOR 33 1 0.5 0.25
Dibromochloromethane 124-48-1 0.15 0.15 USEPA TAP 0.05 1 0.5 0.25
Dichlorodifluoromethane 75-71-8 1.5 --- 1.5 USEPA VAPOR 0.5 1 0.5 0.25
Ethylbenzene 100-41-4 1.5 14 15 USEPA TAP/R5 ESL 0.5 1 0.5 0.25
Isopropylbenzene 98-82-8 68 68 USEPA TAP 23 1 0.5 0.25
Methyl acetate 79-20-9 3700 3700 USEPA TAP 1233 2 1 0.5
Methyl tert-butyl ether 1634-04-4 12 12 USEPA TAP 4 1 0.5 0.25
Methylcyclohexane 108-87-2 -—- -—- -—- -—- - 1 0.5 0.25
Methylene chloride 75-09-2 4.8 4.8 USEPA TAP 1.6 4 2 1

Styrene 100-42-5 100 32 32 USEPA MCL/R5 ESL 11 1 0.5 0.25
Tetrachloroethene 127-18-4 0.11 45 0.11 USEPA TAP/R5 ESL 0.04 1 0.5 0.25
Toluene 108-88-3 230 253 230 USEPA TAP/R5 ESL 77 1 0.5 0.25
trans-1,2-Dichloroethene 156-60-5 11 970 11 USEPA TAP/R5 ESL 4 1 0.5 0.25
trans-1,3-Dichloropropene 10061-02-6 --- 1 0.5 0.25
Trichloroethene 79-01-6 2 47 2 USEPA TAP/R5 ESL 0.7 1 0.5 0.25
Trichlorofluoromethane 75-69-4 18 18 USEPA VAPOR 6 1 0.5 0.25
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PSL Empirical
CAS (Mg/L) POLGO
Analyte Registry PSL References”® (Q IL)
(Mo/L) | (no/L) | (nglL)
Vinyl chloride 75-01-4 0.016 930 0.016 USEPA TAP/R5 ESL 0.01 1 0.5 0.25
Xylenes (Total) 1330-20-7 20 27 20 USEPA TAP/R5 ESL 7 4 2 1
PCBs
Aroclor-1016 12674-11-2 0.26 0.00012 | 0.00012 USEPA TAP/R5 ESL 0.00004 0.5 0.25 0.125
Aroclor-1221 11104-28-2 0.0068 | 0.00012 | 0.00012 USEPA TAP/R5 ESL 0.00004 0.5 0.25 0.125
Aroclor-1232 11141-16-5 0.0068 | 0.00012 | 0.00012 USEPA TAP/R5 ESL 0.00004 0.5 0.25 0.125
Aroclor-1242 53469-21-9 0.034 0.00012 | 0.00012 USEPA TAP/R5 ESL 0.00004 0.5 0.25 0.125
Aroclor-1248 12672-29-6 0.034 0.00012 | 0.00012 USEPA TAP/R5 ESL 0.00004 0.5 0.25 0.125
Aroclor-1254 11097-69-1 0.034 0.00012 | 0.00012 USEPA TAP/R5 ESL 0.00004 0.5 0.25 0.125
Aroclor-1260 11096-82-5 0.034 0.00012 | 0.00012 USEPA TAP/R5 ESL 0.00004 0.5 0.25 0.125
Metals
. USEPA TAP/USEPA
Aluminum 7429-90-5 3700 87 87 NRWQC 29 200 100 50
Barium 7440-39-3 730 220 220 USEPA TAP/R5 ESL 73 40 20 10
. USEPA TAP/USEPA
Cadmium 7440-43-9 1.8 0.25 0.25 NRWQC 0.1 1.5 0.5 0.25
. USEPA TAP/USEPA
Chromium 7440-47-3 0.043 11 0.043 NRWQC 0.01 1.25 1 0.5
USEPA TAP/USEPA
Copper 7440-50-8 150 9 9 NRWQC 3 1.25 8 10
USEPA MCL/USEPA
Lead 7439-92-1 15 2.5 2.5 NRWQC 0.8 3 3 1.5
Manganese 7439-96-5 88 88 USEPA TAP 29 15 10 5
Strontium 7440-24-6 2,200 2200 USEPA TAP 733 6 3 1.5
. USEPA TAP/USEPA
Zinc 7440-66-6 1100 120 120 NRWQC 40 20 10 5
Miscellaneous Parameters
Perchlorate 14797-73-0 2.6 2.6 USEPA TAP 0.9 1 0.5 0.2
Cyanide 57-12-5 73 5.2 52 USEPA TAP/R5 ESL 1.7 0.02 0.01 0.005

pg/L - Milligrams per kilogram.
NRWQC - National Recommended Water Quality Criterion.
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1 HHRA Project Screening Levels apply waters within the SWMU 27 fenceline.

2 The lowest of the human health screening criteria of the USEPA Maximum Contaminant Level, USEPA Regional Screening Level for tap

water, or USEPA VAPOR was selected as the PSL for human health exposures.

3 ERA PSLs apply to waters beyond the SWMU 27 fenceline.

4 The ecological PSL is based on the hierarchy: USEPA NRWQCs (formerly, USEPA AWQCs) then USEPA R5 ESLs. NC (no criterion) is
listed when a USEPA NRWQC or USEPA R5 ESL is not available.

5 Groundwater screening levels references: USEPA MCL - 2009 Edition of the Drinking Water Standards and Health Advisories (2009);
USEPA TAP — USEPA Regional Screening Level Table (May 2010); USEPA VAPOR — OSWER Draft Guidance for Evaluating the Vapor
Intrusion to Indoor Air from Groundwater and Soils (Subsurface Vapor Intrusion Guidance) (2002); USEPA NRWQC — National
Recommended Water Quality Criteria (2009); R5 ESL — USEPA Region 5 Ecological Screening Level (2005-2007).

6 PQLG is one-third of the minimum PSL.

Bolding indicates that the minimum PSL is greater than the laboratory LOD but less than the laboratory LOQ.
Bolding and shading indicates that the PSL is less than the laboratory LOD.

All results will be reported to DLs and any limitations on data use that result from having DLs that are greater than PSLs will be described in the
RFI Report.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 16 -- Project Schedule / Timeline Table
(UFP-QAPP Manual Section 2.8.2)

Dates (MM/DD/YY)
Activities Organization Anticipated Anticipated Date Deliverable Deliverable Due Date
Date(s) :
N of Completion
of Initiation
Developing the UFP-SAP Tetra Tech 06/01/2010 03/01/2011 UFP-SAP 10/22/2010 (draft)
01/19/2011 (draft final)
03/01/2011 (final)
HASP Tetra Tech 10/18/2011 12/01/2010 HASP 09/27/2010 (draft)
12/01/2010 (final)
Environmental Sampling Tetra Tech 03/15/2011 08/24/2011 SAP Addenda 05/01/2011
(Supplemental Sampling
Addendum A)
06/01/2011
(Supplemental Sampling
Addendum B)
RFI Report Tetra Tech 06/01/2011 05/27/2012 RFI Report, 11/17/2011 (draft)
SWMU 27 02/20/2012 (draft final)
05/27/2012 (final)

091003/P (WS No. 16)

Page 56 of 112

CTO F276
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SAP Worksheet No. 17 -- Sampling Design and Rationale

(UFP-QAPP Manual Section 3.1.1)

Samples will be collected at SWMU 27 to determine whether target analyte concentrations in Site media
(surface and subsurface soil and groundwater) exceed the most conservative (lowest) applicable risk-
based human health screening values. If these screening values are exceeded, the Project Team will
evaluate human health risks and delineate the nature and extent of contamination at the Site during

subsequent sampling events which will be presented in an addendum to this SAP.

SURFACE SOIL

Surface soil sample locations have been selected to provide representative coverage of surface soil that
may have been impacted by PPA operations and maintenance activities and pit/sump/catch basin

overflows.

Up to 55 soil samples (plus duplicate samples for QC purposes) from 55 locations will be collected in IA 1
and IA 2. These samples are categorized as surface ditches/channels/drainageways samples, flare
test/fire incident areas samples, pits/sumps/catch basin samples, and PCB transformer area samples, as

described below.

Surface Ditches/Channels/Drainageways

Up to 10 surface soil samples from 10 locations within surface ditches, channels, and drainageways will
be collected in IA 1 and IA 2.

These samples will be analyzed for VOCs, perchlorate, metals, and, in the plating shop area, cyanide.

IA 1 PPA

Up to eight surface soil samples (27SS001G0002 to 27SS008G0002) from eight locations will be
collected as shown on Figure 17-1.

IA 2 Flare Test Area

Up to two surface soil samples will be collected, one east of Building 3395 (27SS009G0001) and one
sample west of Building 3395 (27SS058G0001) will be collected as shown on Figure 17-2.

No upgradient surface ditches/channels/drainageways soil samples will be collected for IA 1 or IA 2.
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Flare Test/Fire Incident Areas

Up to nine surface soil samples will be collected from nine locations in former and suspected flare test
areas and historical fire incident areas. Surface soil samples will be analyzed for perchlorate and metals.

IA 1 PPA

Up to one composite sample (27SS010C0002) will be collected at the laboratory flare test pad located
north of Building 127. The composite sample will be comprised of three aliquots collected from the
northern, western, and eastern sides of the pad. Two discrete samples (27SS011G0002 and
27SS012G0002) will be collected north of Building 3297 in the area where a fire incident occurred. These

sample locations are presented on Figure 17-3.

IA 2 Flare Test Area

As shown on Figure 17-4, up to two discrete surface soil samples (27SS013G0002 and 27SS014G0002)
will be collected from two locations northeast of Building 3395, two discrete surface soil samples
(27SS015G0002 and 27SS016G0002) will be collected from two discrete locations north of Building
3395, and two surface soil samples (27SS017G0002 and 27SS018G0002) will be collected from two

locations in the parking lot southwest of Building 3395.

Pits/Sumps/Catch Basins

Up to 19 surface soil samples will be collected in and around the pits/sumps/catch basins from former and
suspected historical locations were overflows are suspected to have occurred from 19 locations. Except
as noted below, four-point composite samples will be collected from each side of the pits/sumps/catch
basins. For inactive pits/sumps, up to a six- point composite sample (i.e., a composite sample collected
as grab samples from residual material in each pit/sump chamber) will be collected. A sketch of a typical
pit/sump, which contains 6 chambers, is presented in Appendix A (P.W. Sketch No. 1896). Surface soil

samples will be analyzed for VOCs, perchlorate, metals, and, in the plating shop area, cyanide.

IA 1 PPA

Up to 19 pit/sump/catch basin surface soil sample locations are presented on Figure 17-5. Detailed
sample locations are presented on Figure 17-5a for Building 2698 Pit A, Building 126 Pit A, Building 126
Pit B, and Building 133 Pit A. Detailed sample locations are presented on Figure 17-5b for Building 122
Pit A, Building 130 Pit A, Building 1885 Pit A, and Building 1886 Pit A.
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Up to one composite surface soil samples will be collected around Building 130 Pit A (27SS019C0002),
Building 133 Pit A (27SS020C0002), Building 1885 Pit A (27SS021C0002), and Building 1886 Pit A
(27SS022C0002). Each composite sample will be comprised of four aliquots collected from the northern,
southern, eastern, and western side of these pits.

Up to two composite surface soil samples will be collected around Building 2698 Pit A (27SS023C0002)
and Building 122 Pit A (27SS024C0002) (analyses will include cyanide). Each composite sample will be

comprised of three aliquots collected from the northern, eastern, and western side of these pits.

Up to four composite surface soil samples (27SS025C0002 through 27SS028C0002) will be collected
around Building 126 Pit B. Each composite sample, comprised of four aliquots, will be collected from the
northern, southern, eastern, and western sides of the pit.

Up to seven composite samples will be collected from the chambers in Building 122 PitA
(27SS029C0002) (including cyanide), Building 126 Pit A (27SS03C00002), Building 130 Pit A
(27SS031C0002), Building 133 Pit A (27SS032C0002), Building 1885 Pit A (27SS033C0002), Building
1886 Pit A (27SS034C0002), and Building 2698 Pit A (27SS035C0002). Each composite sample will be

comprised of six aliquots (one from each chamber within the pit).

Up to two grab samples will be collected from the interior of the two small sumps south of Building 1885
(275S056G0002) and Building 1886 (27SS057G0002).

IA 2 Former Flare Test Area

No samples will be collected in IA 2 because the existing pits/sumps/catch basins are for storm water

collection/routing only and were installed after activities in the former Flare Test Area stopped.

PCB Transformer Areas

Up to 17 surface soil samples will be collected around the former PCB transformer and PCB-labeled
transformer areas. Except as noted below, each composite sample will be comprised of four aliquots
(one from each side of the transformer area). All transformer-related surface soil samples will be
analyzed for PCBs. Additionally, the surface soil samples associated with the transformer west of
Building 126 will be analyzed for VOCs.

IA 1 PPA

Up to seventeen PCB samples and three VOC samples will be collected from 17 locations as shown on
Figure 17-6.
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Up to six surface soil composite samples (27SS043C0002, 27SS044C0002, 27SS045C0002,
275S046C0002, 27SS047C0002, and 27SS048C0002) will be collected from the exterior of the fenced
area that formerly contained PCB transformers. This former transformer storage area is located west and
across the road from Building 133. Two composite samples will be collected from the northern side
(northwest [27SS044C0002] and northeast side [27SS043C0002]), two composite samples will be
collected from the southern side (southwest [27SS046C0002] and southeast side [27SS047C0002]), one
composite sample will be collected from the eastern side (27SS045C0002), and one composite sample
will be collected from the western side of the fenced area (27SS048C0002). Each composite sample

location will be comprised of four aliquots.

Up to four composite surface soil samples will be collected from the area around the new transformer at
the western side of the main entrance to IA 1 (27SS059C0002 from the north side, 27SS060C0002 from
the south side, 27SS061C0002 from the west side, and 27SS062C0002 from the east side of the

transformer area). Each composite sample location will be comprised of four aliquots.

Up to four composite samples (27SS049C0002, 27SS050C0002, 27SS051C0002, and 27SS052C0002)
will be collected from the PCB-labeled transformer located east of Building 3298 and north of
Building 126. One composite sample will be collected from the north side (27SS049C0002), one
composite sample will be collected from the south side (27SS051C0002), one composite sample will be
collected from the east side (27SS050C0002), and one composite sample will be collected from the west
side (27SS052C0002). Each location will be comprised of four aliquots.

Up to three discrete PCB and chlorinated VOCs (PCE and degradation compounds) samples will be
taken from the north, south, and west sides of the PCB-labeled and Wecosol®-labeled transformer west of
Building 124 (27SS053G0002, 27SS054G0002, and 27SS055G0002, respectively).

Additionally, one groundwater chlorinated VOCs (PCE and degradation compounds) sample (27TW001)
will be collected from one of the borings, which will be installed as a temporary groundwater well. This
groundwater sample location will be determined in the field based on the locations of infrastructure such
as utility lines and curbing. The groundwater well will be installed in a practical location. If the
groundwater sample location is in the proximity of a soil sample location, the soil sample location

proximity will be identified in the field log book.
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IA 2 Former Flare Test Area

No PCB transformer sampling will be conducted in IA 2 because there are currently no transformers in the
area labeled as containing PCBs, and the review of historical photographs and drawings did not indicate

any PCB transformers previously located in the area.

SUBSURFACE SOIL

Subsurface soil sample locations have been selected to provide representative coverage of the
subsurface soil that may have been impacted by PPA pit/sump/catch basin overflow or by potential

integrity issues at the pits/sumps/catch basins.

Up to 11 subsurface soil samples (plus duplicate samples for QC purposes) from nine locations will be
collected in IA 1 (Figures 17-5, 17-5a, and 17-5b) and 1A 2 (Figure 17-4).

Flare Test/Fire Incident Areas

Up to four subsurface soil samples will be collected from two locations in former and suspected flare test
areas and historical fire incident areas. Subsurface soil samples will be analyzed for perchlorate and

metals.

IA 2 Flare Test Area

As shown on Figure 17-4, up to four discrete subsurface soil samples (27SB017G0204, 27SB017G04XX,
27SB018G0204, and 27SB018G04XX) will be collected from two locations in the parking lot southwest of
Building 3395.

Pits/Sumps/Catch Basins

Up to seven subsurface soil samples will be collected from seven areas near the lowest corners of the
pits/sumps/catch basins at locations were overflows are suspected and to verify the integrity of the
concrete basins. Subsurface soil samples will be analyzed for VOCs, perchlorate, metals, and, in the

plating shop related pit area, cyanide.

IA 1 PPA

Figures 17-5, 17-5a, and 17-5b present the pit/sump/catch basin sample locations.
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Up to seven discrete subsurface soil samples will be collected at a vertical boundary that extends 2 feet
below the identified depth of the sumps/pits/catch basins (e.g., structure) (to be determined in the field).
The depth of the sample will be the difference between the internal sidewall height and external sidewall
height plus 2 feet, that is, 2 feet below the bottom of the basin. The sample locations and numbers are:
Building 122 Pit A (27SB036GXXXX) (including cyanide), Building 126 Pit B (27SB037GXXXX), Building
130 Pit A (27SB038GXXXX), Building 133 Pit A (27SB0390GXXXX), Building 1885 PitA
(27SB040GXXXX), Building 1886 Pit A (27SB041GXXXX), and Building 2698 Pit A (27SB042GXXXX).

Due to a frequency of 1 duplicate per 20 samples, QC samples will not be collected at every location.

IA 2 Former Flare Test Area

No pits/sumps/catch basins will be sampled in IA 2 because the existing pits/sumps/catch basins were

not in operation during the former flare testing activities.

GROUNDWATER

A groundwater sample (27TWO001) will be collected southwest of the transformer pad located west of
Building 126. This sample location will be determined in the field based on the locations of infrastructure
such as utility lines and curbing. The well will be installed in a practical location. The associated surface

soil sample for the groundwater sample location will be identified in the field log book.

Field QC Samples

Groundwater samples (plus duplicate samples for QC purposes) will be collected and analyzed for the
VOCs. Groundwater samples will also be analyzed for water quality parameters including pH, specific
conductivity, turbidity, temperature, ORP, and DO to support field sampling decisions and site-specific risk

calculations. Worksheet No. 20 presents the field QC sample summary.
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SAP Worksheet No. 18 -- Sampling Locations and Methods/SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)

OO WN -

SURFACE DITCHES, CHANNELS, AND DRAINAGEWAYS
SURFACE SOIL SAMPLES

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

NUMBER OF SAMPLES
Sample Sample ID?¥ Sample Location SW-846 SW-846 SW-846 SW-846
Location® P Description 8260B 6850 9012A 6010C
VOCs Perchlorate Cyanide (Metals)®
IA 1 Surface Ditches, Channels, and Drainageways(s)
27SB001 27SS001G0001 North of SWMU 27 Fence 1 1 1
Southwestern Corner of
27SB002 27SS002G0001 Building 1884 1 1 1 1
West of Building 133
27SB003 27SS003G0001 Outside of SWMU 27 1 1 1
Fenceline
27SB004 27SS004G0001 Northwest of Building 134 1 1 1
27SB005 27SS005G0001 | Southwest of Building 134 1 1 1
27SB006 27SS006G0001 Northeast of Building 135 1 1 1
27SB007 | 27SS007G0001 SWMU 27 South 1 1 1
Drainage Channel
SWMU 27 South
27SB008 27SS008G0001 | Drainage Channel Outside 1 1 1
of SWMU 27 Fenceline
IA 2 Surface Ditches, Channels, and Drainageways6
27SB009 | 27SS009G0001 | Eastof Building 3395 at 1 1 1
Crest of Drainageway
27SB058 | 275S058G0001 | /Vestof Building 3395 at 1 1 1
Crest of Drainageway
Total Samples 10 10 1 10
SB = Soil boring

SS = Surface soil; G = Grab; Last four digits of sample identification (ID) indicate depth below ground surface in feet.

Surface soil for surface ditches, channels, and drainageways is defined as 0 to 1 foot bgs.

Metals include aluminum, barium, cadmium, total chromium, copper, lead, manganese, strontium, and zinc.
Locations presented on Figure 17-1
Locations presented on Figure 17-2
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FLARE TEST AND FIRE INCIDENT AREAS

SOIL SAMPLES

Title: SAP for SWMU 27 RFI

Revision Number: 0

Revision Date: January 2011

NUMBER OF SAMPLES

NO O WN =

091003/P (WS No. 18)
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Sample @ Sample Location SW-846 SW-846
Location® Sample 1D Description 6850 6010C
Perchlorate (Metals)®
IA 1 Flare Test and Fire Incident Areas®
27SB010 | 275S010C0002® North of Building 127 1 1
~45 feet North of
27SB011 27SS011G0002 Building 3297 1 1
~20 feet North of
27SB012 27SS012G0002 Building 3297 1 1
IA 2 Suspected Flare Test Area®
27SB013 27SS013G0002 Northeast of Building 3395 1 1
27SB014 27SS014G0002 Northeast of Building 3395 1 1
27SB015 27SS015G0002 North of Building 3395 1 1
27SB016 27SS016G0002 North of Building 3395 1 1
27SS017G0002 South t of Buildi 1 1
outhwest of Building
27SB017 27SBO17G02047 3395 in Parking Lot 1 1
27SB017G04xX" 1 1
27SS018G0002 Southwest of Buildi 1 1
outhwest of Building
27SB018 27SB018G02047 3395 in Parking Lot 1 1
27SB018G04xX" 1 1
Total Samples 13 13
SB = Soil boring

SS = Surface soil; SB= Subsurface soil; G = Grab. Last four digits of sample identification (ID) indicate depth below ground surface in feet.
Metals include aluminum, barium, cadmium, total chromium, copper, lead, manganese, strontium, and zinc.

Locations presented on Figure 17-3
Four aliquots per composite surface soil sample.
Locations presented on Figure 17-4
“XX” indicates depth to be determined in the field.
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Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

IA1-PITS, SUMPS, AND CATCH BASINS
SOIL SAMPLES

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Sample

Location™?

Sample ID®

Sample
Location
Description

NUMBER OF SAMPLES

SW-846
8260B
VOCs

SW-846
9012A
Cyanide

SW-846
6850
Perchlorate

SW-846
6010C
(Metal s)(4)

27SB019

27SS019C0002®

Building 130
Pit A

27SB020

27SS020C0002 ®

Building 133
Pit A

27SB021

27SS021C0002®

Building 1885
Pit A

27SB022

27SS022C0002®

Building 1886
Pit A

27SB023

27SS023C0002®

Building 2698
Pit A

27SB024

2755024C0002 ©

Building 122
Pit A

27SB025

2755025C0002®

North of
Building 126
Pit B

27SB026

2755026C0002®

East of
Building 126
Pit B

27SB027

27SS027C0002®

South of
Building 126
Pit B

27SB028

27SS028C0002%°

West of
Building 126
Pit B

27SB029

275S029c0002"

Building 122
Pit A
Interior
Chambers

27SB030

2755030C0002

Building 126
Pit A
Interior
Chambers
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Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

IA1-PITS, SUMPS, AND CATCH BASINS
SOIL SAMPLES

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Sample
Location™?

Sample ID®

Sample
Location
Description

NUMBER OF SAMPLES

SW-846
8260B
VOCs

SW-846
9012A
Cyanide

SW-846
6850
Perchlorate

SW-846
6010C
(Metal s)(4)

27SB031

27SS031c0002""

Building 130
Pit A
Interior
Chambers

27SB032

27SS032¢0002 "

Building 133
Pit A
Interior
Chambers

27SB033

2755033C0002""

Building 1885
Pit A
Interior
Chambers

27SB034

27SS034C0002""

Building 1886
Pit A
Interior
Chambers

27SB035

27SS035C0002""

Building 2698
Pit A
Interior
Chambers

27SB036

27SB036GXXXX®®

Exterior at the

Lowest Corner

of Building 122
Pit A

27SB037

27SB037GXXXX®®

Exterior at the

Lowest Corner

of Building 126
Pit B

27SB038

27SB038GXXXX®®

Exterior at the

Lowest Corner

of Building 130
Pit A
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IA1-PITS, SUMPS, AND CATCH BASINS
SOIL SAMPLES

NUMBER OF SAMPLES
Sample sample ID® Liacrgggen SW-846 SW-846 SW-846 SW-846
Location®? Description 82608 9012A 6850 6010C
VOCs Cyanide Perchlorate (Metals)(4)
Exterior at the
(3.8) Lowest Corner
27SB039 27SB039GXXXX of Building 133 1 1 1
Pit A
Exterior at the
(3.8) Lowest Corner
27SB040 27SB040GXXXX of Building 1885 1 1 1
Pit A
Exterior at the
(3.8) Lowest Corner
27SB041 27SB041GXXXX of Building 1886 1 1 1
Pit A
Exterior at the
(3.8) Lowest Corner
27SB042 27SB042GXXXX of Building 2698 1 1 1
Pit A
©) Small Pit south
27SB056 275S056G0002 of Building 1885 1 1 1
©) Small Pit south
27SB057 27SS057G0002 of Building 1886 1 1 1
Total Samples 26 3 26 26
1 SB = Soil boring
2  See Figures 17-5, 17-5A, and 17-5B.
3  C=Composite; G = Grab; SS = Surface soil; SB = Subsurface soil; Last four digits of sample identification (ID) indicate depth below ground
surface in feet. “XX” indicates depth to be determined in the field.
4  Metals include aluminum, barium, cadmium, total chromium, copper, lead, manganese, strontium, and zinc.
5  Four aliquots per composite surface soil sample.
6  Three aliquots per composite surface soil sample.
7  Catch basin residue sample is to be a composite sample with an aliquot from each chamber/bay of the catch basin. Typically, there are six

chambers/bays in a catch basin. Typically, a six-aliquot composite sample will be collected per basin (i.e., one aliquot per chamber/bay).
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8 The depth of the sample will be the difference between the internal sidewall height and external sidewall height plus 2 feet, that is, 2 feet

below the bottom of the basin.
9  Small suspected collection/catch basin with steel cover plate located south of the building.

Note: Soil samples will be collected in accordance with SOP-09 (Appendix B). Field duplicate and matrix spike (MS)/matrix spike duplicate (MSD)
samples will be collected at a frequency of 1 per 20 samples per medium per analyte for fixed-base laboratory samples. Therefore, field QC
samples will not be collected at every site.

091003/P (WS No. 18) Page 68 of 112 CTO F276



Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

PCB TRANSFORMER AREAS SURFACE SOIL SAMPLES

Title: SAP for SWMU 27 RFI

Revision Number: 0

Revision Date: January 2011

SW-846
Lo?:irt?grlle(l'z) Sample ID® Sample Location Description 8260B 88\3/8216
Chlorinated
Solvents® PCBs
27SB043 2755043C0002° Northeast side of Former 1
Transformer Fenced area
27SB044 2755044C0002 Northwest side of Former 1
Transformer Fenced area
27SB045 27SS045C0002%) East side of Former Transformer 1
Fenced area
27SB046 2755046C0002 Southwest side of Former 1
Transformer Fenced area
27SB047 2755047C0002 Southeast side of Former 1
Transformer Fenced area
27SB048 27S5048C0002%) West side of Former Transformer 1
Fenced area
(5) North side of Transformer Pad
27SB049 275S049G0002 North of Building 126 1
27SB050 2755050C0002% East side of Building 126 1
Transformer Pad
(5) South side of Transformer Pad
275B051 278S051G0002 North of Building 126 1
(5) West side of Transformer Pad
275B052 2788052C0002 North of Building 126 1
North side of Transformer Pad
27SB053 27SS053G0002 Located West of 1 1
Building 124
South side of Transformer Pad
27SB054 2755054G0002 Located West of 1 1
Building 124
West side of Transformer Pad
27SB055 27SS055G0002 Located West of 1 1
Building 124
(5) North Side of Transformer by 1A 1
27SB059 278S059C0002 Highway 5 entrance 1

091003/P (WS No. 18)

Page 69 of 112

CTO F276



Project-Specific SAP Title: SAP for SWMU 27 RFI
Site Name/Project Name: NSA Crane

Revision Number: 0
Site Location: Crane, Indiana Revision Date: January 2011

PCB TRANSFORMER AREAS SURFACE SOIL SAMPLES

SW-846
Lo?:zrt?grl]e(l'z) Sample ID® Sample Location Description 8260B SSV(;/SE;"LG
Chlorinated PCBs
Solvents®
27SB060 275S060C0002 South Side Transformer by IA 1 1
Highway 5 entrance
(5) West Side Transformer by IA 1
27SB061 27SS061C0002 Highway 5 entrance 1
27SB062 2755062C0002 East Side Transformer by 1A 1 1
Highway 5 entrance
Total Samples 3 17

SB = Soil boring
See Figure 17-6 for sample locations.

SS = Surface soil; Last four digits of sample identification (ID) indicate depth below ground surface in feet.
Chlorinated solvents include PCE and PCE degradation products.
Four aliquots per composite sample.

AP WN -

Note: Soil samples will be collected in accordance with SOP-09 (Appendix B). Field duplicate and MS/MSD samples will be collected at a

frequency of 1 per 20 samples per medium per analyte for fixed-base laboratory samples. Therefore, field QC samples will not be collected at
every site.
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Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

PCB TRANSFORMER AREAS
GROUNDWATER SAMPLES

SW-846
L(??g:ie)lr?(l) Sample ID Sample Location Description 8260B
Chlorinated
Solvents®
Field Located at or near the West Side of
27TW001 27TW00101 Transformer Pad West of Building 124 1
Total Samples 1

The groundwater sample location will be determined in the field based on the locations of infrastructure such as utility lines and curbing at

a practical location. If the groundwater sample location is in the proximity of a soil sample location, the soil sample location proximity will

be identified in the field log book.

2 Chlorinated solvents include PCE and PCE degradation products.
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Project-Specific SAP

Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 19 -- Analytical SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)

Title: SAP for SWMU 27 RFI

Revision Number: 0

Revision Date: January 2011

PRESERVATION

ANALYTICAL AND MAXIMUM
CONTAINERS SAMPLE REQUIREMENTS
MATRIX ANALYTICAL PREPARATION (number, size VOLUME Q(Chemical HOLDING TIME
GROUP METHOD/SOP and t ’ o) ’ (units) temperature ii ht (preparation/
REFERENCE® yp P 119 analysis)
protected)
— Hydrochloric acid to
Groundwater and VOCs DW/-846 500082008 qhree 40-milier | s mL PH<2; Coolto<6°C; | 14 days to analysis
aqueous QC samples mpirica - (mL) glass vials no headspace
) SW-846 5035/82608B, Three 5-gram (g) ?o_diur_n bisulfate < 6 48 hours fr_om sampling
Soil VOCs o Encore samplersor | 59 C; or in water and to preparation,
Empirical SOP-202/225 o .
terracores freeze to <-10 °C 14 days to analysis
Groundwater and SW-846 3510C/3520/ /8082A, Two 1-liter (L) glass o 7 days until extraction,
aqueous QC samples | T CES Empirical SOP-211/302 amber bottles 1,000 mL Coolto<6°C 40 days to analysis
SW-846 3540/3545/ : .
Soil PCBs 3550/8082A, Empirical SOP- | One 4-ounce (0z.) | 44 Coolto <6 °C 14 days until extraction,
glass jar 40 days to analysis
211/343
SW-846 3010A/ . o . . 180 days to analysis
Groundwatcér and | Metals 6010C, Empirical SOP- S{;ﬁ:oo'ml‘ plastic 50 mL ggglcticldet?gH <2 except mercury,
aqueous QC samples 100/105 - 28 days for mercury
SW-846 3050B/ 180 days to analysis
Soil Metals 6010C, Empirical SOP- One 4-oz glass jar 1to2¢g Coolto<6°C except mercury,
100/105 28 days for mercury
Groundwater and Cvanide SW-846 9012A, One 250-mL plastic 100 mL Sodium hydroxide to a 14 davs to analvsis
aqueous QC samples ¥ Empirical SOP-164/175 bottle pH > 12; Cool to <6 °C y y
. . SW-846 9012A, . o .
Soil Cyanide Empirical SOP-164/175 One 4-o0z glass jar 59 Coolto<6°C 14 days to analysis
Groundwater and Perchlorate SW-846 6850 : o :
aqueous QC samples Empirical SOP-239 500 mL plastic 100 mL Coolto <6 °C 28 days to analysis
Soil Perchlorate SW-846 6850 One 4-0z glass jar 59 Coolto<6°C 28 days to analysis

Empirical SOP-239

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet No. 23).
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

SAP Worksheet No. 20 -- Field Quality Control Sample Summary Table

(UFP-QAPP Manual Section 3.1.1)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

No. of No. of Field No. of No. of Total No. of

Matrix Analytical Group | Sampling L o) ome@ | VOA Tri Samples to

Locations Duplicates MS/MSDs Blanks(g Laboratory
Soil VOCs 43 2 2 5 45
Soil Cyanide 5 1 1 NA 6
Soil Perchlorate 48 3 3 NA 52
Soil Metals 48 3 3 NA 52
Soil PCBs 13 1 1 NA 15
Groundwater vOCs" 1 1 1 1 1

—_—

Field duplication sample will be collected at a frequency of 1 per 20 field samples.

2 MS/MSD samples will be collected at a frequency of 1 per 20 field samples. Although the MS/MSD is not typically considered a field
QC, it is included here because location determination is often established in the field. MS/MSD samples are not included in the total
number of samples sent to the laboratory.

3 One volatile organic analyte (VOA) trip blank per cooler that contains samples for VOC analysis.

Field sample collections will

determine the number of trip blanks and coolers. The five cooler estimate is based on the site being an active production area and
previous sample collection experience at NSA Crane.
4 PCE and PCE degradation compounds.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 21 -- Project Sampling SOP References Table
(UFP-QAPP Manual Section 3.1.2)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Reference Title, Revision Date and/or Orlg'lnat_mg . Mo.d'f'ed for
Number Number Organlgatlon of Equipment Type Project Work? Comments
Sampling SOP (YIN)
SOP-01 Global Positioning System Tetra Tech GPS unit Y
SOP-02 Sample Labeling Tetra Tech NA Y
SOP-03 Sample Identification Nomenclature Tetra Tech NA Y Project-specific nomenclature
SOP-04 Sample Custody and Documentation of Tetra Tech Field logbook, sample Y
Field Activities log sheets, boring logs
SOP-05 Sample Preservation, Packaging, and Tetra Tech NA Y
Shipping
SOP-06 Decontamination of Field Sampling Tetra Tech Decontamination Y
Equipment equipment, scrub
brushes, 5-gallon
buckets, spray bottles,
phosphate free
detergent, deionized
water
SOP-07 Soil Coring and Sampling Using Hand Tetra Tech Stainless steel auger Y
Auger Techniques bucket, extension rods,
and T-handle
SOP-08 Soil Sample Logging Tetra Tech NA Y
SOP-09 Management of Investigation-Derived Tetra Tech NA Y
Waste
SOP-10 Calibration and Use of Photoionization Tetra Tech Photoionization air meter | Y
Detector
SOP-11 Subsurface Soil and Groundwater sampling | Tetra Tech NA Y
using DPT
SOP-12 Monitoring Well Installation Tetra Tech NA Y
SOP-13 Monitoring Well Development Tetra Tech NA Y
SOP-14 Measurement of Water Levels Tetra Tech NA Y
SOP-15 Low-Flow Well Purging and Stabilization Tetra Tech NA Y
SOP-16 Monitoring Well Sampling Tetra Tech NA Y
SOP-17 Calibration and Care of Water Quality Tetra Tech Multi-parameter water Y

Meters

quality meter, such as a
Horiba U-22
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

SAP Worksheet No. 22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table

(UFP-QAPP Manual Section 3.1.2.4)

: . L) N Corrective Responsible SOP
Field Equipment Activity Frequency Acceptance Criteria Action Person Reference®? Comments
To be used to
determine the
N , , subsurface soll
FID V(_:allbratlon ar)d Daily Ma}nufacturer S Replace FOL or designee Manu_facturer s depth that is most
isual Inspection guidance guidance .
impacted for
biased sample
collection.
To be used to
determine the
Calibration and . Manufacturer’s . subsurfacg soil
PID Vi . Daily : Replace FOL or designee SOP-11 depth that is most
isual Inspection guidance :
impacted for
biased sample
collection.
Multi-Parameter Water Visual Inspection, . Manufacturer’s .
Quality Meter Calibration Daily guidance Replace FOL or designee SOP-17
Manufacturer’s
guidance;
calibrations must
Visual Inspection bracket expected
Turbidity Meter S ’ Daily values. Replace FOL or designee SOP-17
Calibration
Initial Calibration
Verification (ICV) must
be <10 Nephelometric
Turbidity Units (NTU).
1 Activities may include calibration, verification, testing, maintenance, and/or inspection.
2  Specify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet No. 21).
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 23 -- Analytical SOP References Table
(UFP-QAPP Manual Section 3.2.1)

Title: SAP for SWMU 27 RFI

Revision Number: 0

Revision Date: January 2011

MODIFIED
DEFINITIVE
LAB SOP TITLE, REVISION DATE, OR MATRIX AND ORGANIZATION FOR
NUMBER AND/OR NUMBER SCREENING ANALYTICAL INSTRUMENT PERFORMING PROJECT
GROUP ANALYSIS WORK?
DATA
(Y/N)
Metals Digestion/ Preparation,
Methods 3005A/ USEPA CLP Soil, groundwater
Empirical ILMO 4.1 Aqueous, 30104, . and,aqueous QC, . .
SOP-100 3030C, 3050B, USEPA CLP Definitive samoles/ Metals None/Preparation Empirical N
ILMO 4.1 (Soil/Sediment), AMpIe
Digestion
200.7, Standard Methods
3030C (Revision 20, 04/27/10)
Metals by Inductively Coupled
Plasma-Atomic Emission
Spectroscopy (ICP-AES)
Empirical Technique, SW-846 Methods o Soil, groundwater, B
SOP-105 6010B, 6010C, USEPA Meththod Definitive and aqueous QC ICP-AES Empirical N
200.7, Standard Methods 19 samples/ Metals
Edition 2340B, USEPA CLP
ILMO 4.1 (Revision 16,
04/11/10)
Distillation of Aqueous/Solid
Samples for Cyanide, Total and
Amenable, SW846 Method Soil, groundwater,
Empirical 9012A, USEPA Methods 335.1, A and aqueous QC T .
SOP-164 335.4, Standard Methods Definitive samples/ Cyanide | NNone/ Distillation Empirical N
SM4500-CN C, G, 18" and 19" preparation
ED/ USEPA CLP ILMO 4.1
(Revision 15, 03/25/10)
Post-Distillation Analysis for
Cyanide by Lachat Flow
Injection Analyzer, Methods Soil, groundwater
Empirical 335.4, SW846 9012A, USEPA- Definitive and,aqueous QC, Automated Empirical N
SOP-175 CLP 4.1; Addendum for USEPA samples/ Cyanide lon Analyzer
CLP ILM 05.2 Aqueous/Soil/
Sediment (Revision 11,
09/07-/10)
GC/MS Volatiles using USEPA
Empirical Method 624 and SW846 Soil, groundwater, Gas
SOP-202 Method 82608, Including Definitive and aqueous QC Chromatography/Mass Empirical N
Appendix IX Compounds samples/ VOCs Spectroscopy (GC/MS)
(Revision 23, 09/09/10)
091003/P (WS No. 23) Page 76 of 112 CTO F276



Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI

Revision Number: 0

Revision Date: January 2011

MODIFIED
DEFINITIVE
MATRIX AND ORGANIZATION FOR
I&Iﬁ?ﬂggg TITIA‘E’DT(IDEI\Q/IEIL?RTB%A&TE’ SCREOISNING ANALYTICAL INSTRUMENT PERFORMING PROJECT
GROUP ANALYSIS WORK?
DATA (Y/N)

Gas Chromatography/ Electron
Capture Detector (GC/ECD)

Empirical Organochlorine Pesticides/ Soil, groundwater,

SOP-211 PCBs using USEPA Method Definitive and aqueous QC GC/ECD Empirical N
608/608.2 or SW846 Method samples/ PCBs
8081A/8082 or 8081B/8082A
(Revision 22, 07/07/10)
GC/MS Volatile Non-Aqueous Purge and Trap

Empirical Matrix Extraction using SW-846 Definitive Soil / VOCs instrumentation coupled Empirical N

SOP-225 Method 5035 for 8260B Extraction with GC/MS
Analysis (Revision 9, 9/07/10)
Perchlorate in Water, Soil, and
Solid Waste Using High Soil, groundwater High Performance Liquid

Empirical Performance Liquid and’aqueous QC’ Chromatography/

SOP-239 Chromatography/ Electrospray Definitive samples / Electrospray lonization/ Empirical N
lonization/ Mass Spectrometry Perchlorate Mass Spectrometry
by SW846 Method 6850 (HPLC/ESI/MS)
(Revision 04, 09/07/10)
Pesticide/PCBs, Aqueous
Matrix Extraction for USEPA Groundwater and

Empirical 608/608.2 and SW846 Method - aqueous QC . .

SOP-302 8081A/8082 Using SW846 Definitive samples/ PCBs None/ Extraction Empirical N
Method 3510C (Revision 17, Extraction
04/26/10)
BNA, Pesticide/PCB, and TPH

. Non-Aqueous Matrix _— .

ggg'_%i%l (Microwave Extraction) Using Definitive Eit”r;ggﬁs Microwave Extraction Empirical N
SW-846 Method 3546 (Revision
1, 09/09/10)

Empirical Laboratory Sample Receiving,

SOP-404 Log-in and Storage SOPs Definitive Log-in None/ Log-in Empirical N
(Revision 13, 6/29/09)

gggﬂ%a; g?ﬁ;ﬁggﬂ;ﬁ}:giﬁg \(/3\;2:?}89) Definitive Disposal None/ Disposal Empirical N
SOP for Laboratory Sample

gggﬂﬁ% gtaonr%?ee’csue;g; ?I;ee?/iss’igzdl Definitive Log-in None/ Log-in Empirical N
6/23/09)

Copies of laboratory SOPs listed are included in Appendix C.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 24 -- Analytical Instrument Calibration Table
(UFP-QAPP Manual Section 3.2.2)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Calibration Frequency of person SOP
Instrument . . Acceptance Criteria Corrective Action (CA) Responsible

Procedure Calibration for CA Reference
GC/MS Bromofluoro- Prior to each Must meet the ion abundance criteria Retune and/or clean or Analyst/ Empirical
VOCs benzene (BFB) Initial Calibration required by the method (SW-846 8260B; replace source. Samples will | Supervisor SOP-202

Tune (ICAL) and at the Section 7.3.1; Table 4). not be analyzed without a
beginning of each valid tune.
12-hour period.

ICAL - a Upon instrument | The average response factor (RF) for Correct problem then repeat Analyst/

minimum of a receipt, for major | System Performance Check Compound ICAL. Samples cannot be Supervisor

five-point instrument (SPCC) must be = 0.30 for chlorobenzene | analyzed until ICAL has

calibration is changes, or when [and 1,1,2,2-tetrachloroethane, = 0.1 for passed.

prepared for all continuing chloromethane, bromoform, and

target analytes calibration 1,1-dichloroethane. The percent relative
verification (CCV) | standard deviation (RSD) for RFs for
does not meet calibration check compounds (CCCs) must
criteria. be < 30%; and %RSD for each target

analyte must be < 15%, or the linear
regression correlation coefficient (r) must be
2> 0.995; or the coefficient of determination
(r2) must be = 0.99 (six points are required
for second order).

Retention Time Once per ICAL for | Position shall be set using the midpoint None Analyst /

(RT) Window each analyte and standard of the ICAL curve when ICAL is Supervisor

Position surrogate. performed. On days when ICAL is not

Establishment performed, the initial CCV is used.

Evaluation of With each RRT of each target analyte must be within | Correct problem, then rerun Analyst /

Relative sample. + 0.006 RRT units. ICAL. Supervisor

Retention Times

(RRTs)

ICV — Second Once after each The percent recovery (%R) for all target Correct problem and verify Analyst/

Source ICAL, prior to analytes must be within 80-120%. ICV. If that fails, correct Supervisor
beginning a problem and repeat ICAL.
sample run. Samples cannot be analyzed

until the ICV has been
verified.

CCVv Perform one per The minimum RF for SPCCs must be = Correct problem and rerun Analyst/ Empirical
12-hour analysis 0.30 for chlorobenzene and CCV. If that fails, repeat Supervisor SOP-202
period after tune 1,1,2,2-tetrachloroethane, = 0.1 for ICAL and reanalyze all
and before chloromethane, bromoform, and samples analyzed since the
sample analysis. 1,1-dichloroethane. The percent last successful CCV.

difference or percent drift (%D) for all
target analytes and surrogates must be
< 20%.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Calibration Frequency of Person SOP
Instrument . . Acceptance Criteria Corrective Action (CA) Responsible
Procedure Calibration for CA Reference
GC/ECD ICAL - A Upon instrument Option 1:  %RSD must<2@ for Correct problem then repeat Analyst/ Empirical
PCBs minimum of a receipt, major Aroclor 1016/1260. If not met, Option 2: r | ICAL. Samples cannot be Supervisor SOP-211
five-point instrument must be = 0.995; or Option 3: r? must be analyzed until ICAL has
calibration of change, when 20.99 for 6-point calibration. Mid-point | passed.
Aroclor-1660 CCV does not calibration of other Aroclors — if an Aroclor
(1016/1260 meet criteria. is detected in a sample, a minimum of
mixture) is five-point ICAL must be performed and
prepared meet the above criteria.
ICV — Second Once after each %R must be between 80% and 120% for Evaluate, repeat, if still Analyst/
Source ICAL prior to all analytes. failing, recalibrate. Supervisor
sample analysis.
ccv Analyze standard | The %D of all target analytes must be If %D is high and sample Analyst/
at the beginning <20%. result is not detected, Supervisor
and end of qualify/narrate with project
sequence and approval. If %D is low or
after every 10 project approval not received,
samples. reanalyze all samples since
the last successful CCV.
ICP-AES ICAL - a 1-point | At the beginning None; only one high standard and a Recalibrate and/or perform Analyst/ Empirical
Metals calibration per of each day, or if calibration blank must be analyzed. If the necessary equipment Supervisor SOP-105
manufacturer's the QC is out of more than one calibration standard is maintenance. Check the
guidelines is criteria, prior to used, r must be = 0.995. calibration standards.
prepared for all sample analysis. Reanalyze the affected data.
| _target analytes
ICV — Second Following ICAL, The %R must be within 90-110%. Investigate reasons for Analyst/
Source prior to the failure, reanalyze once. If Supervisor
analysis of still unacceptable, correct
samples. problem and repeat ICAL.
Cccv At the beginning The %R must be within 90-110%. Recalibrate and/or perform Analyst/
and end of the the necessary equipment Supervisor
sequence and maintenance. Check the
after every calibration standards.
10 samples. Reanalyze all affected
samples.
Initial Calibration | Before beginning No analytes detected > than the LOD. Correct the problem, then Analyst /
Blank (ICB) a sample reprepare and reanalyze. Supervisor
sequence.
Continuing After the initial No analytes detected > than the LOD. Correct the problem, then Analyst / Empirical
Calibration CCV, after every reprepare and reanalyze Supervisor SOP-105
Blank (CCB) 10 samples, and calibration blank and all
at the end of the affected samples.
sequence.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Person

Instrument Calibration Freq'uenc.y of Acceptance Criteria Corrective Action (CA) Responsible SOP
Procedure Calibration for CA Reference
ICP-AES Low-Level Daily after 1-point | The %R must be within 80-120. Investigate and perform Analyst /
Metals Check Standard | ICAL and before necessary equipment Supervisor
(continued) (if using one- samples. maintenance. Recalibrate
point ICAL) and reanalyze all affected
samples.
Interference At the beginning ICS A %Rs must be within the absolute Terminate analysis; locate Analyst /
Check of an analytical value of the LOD; and ICS B %Rs must and correct problem; Supervisor
Standards (ICS run. be within 80-120 %. reanalyze ICS.
—ICS Aand ICS
B)
Lachat ICAL- A Perform daily r must be = 0.995. All calibration Correct problem then repeat Analyst/ Empirical
Cyanide minimum of a prior to sample standards must be distilled if samples are | ICAL. No samples can be Supervisor SOP-
six-point analysis. expected to contain sulfides. analyzed until ICAL has 164/175
calibration is passed.
prepared
ICV — Second At the start of The %R must be within 85-115%. Correct problem and verify Analyst/
Source every sequence ICV. If that fails, correct Supervisor
prepared fresh problem and repeat ICAL.
daily (undistilled), No samples can be analyzed
prior to sample until ICV has been verified.
analysis.
ICB After the ICV Must be < LOQ for the target analyte. Determine source of Analyst/
(undistilled). contamination, correct Supervisor
problem, and restart
sequence.
ccv Every 10 samples | The %R must be within 85-115%. Correct problem and rerun Analyst/ Empirical
(undistilled). CCV. If that fails, repeat Supervisor SOP-
ICAL and reanalyze all 164/175
samples analyzed since the
last successful CCV.
ICV (distilled, Once per ICAL. The %R must be within 85-115%. Determine cause for failure, Analyst/
high and low) correct problem, and redistill Supervisor
standards.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Person

Instrument Calibration Freq'uenc.y of Acceptance Criteria Corrective Action (CA) Responsible SOP
Procedure Calibration for CA Reference
HPLC/ESI/ Tune Prior to ICAL and | Tuning standards must contain the Re-tune instrument. If the Analyst/ Empirical
MS after any mass analytes of interest and meet acceptance | tuning will not meet Supervisor SOP-239
Perchlorate calibration or criteria outlined in the laboratory SOP. acceptable criteria, an
maintenance is instrument mass calibration
performed. must be performed and the
tuning redone. Sample
analysis shall not proceed
without acceptable tuning.
ICAL — A Upon instrument The %RSD for RFs must be <20% or r Correct problem then repeat | Analyst
minimum of a receipt, major must be > 0.995. The concentration ICAL. No samples may be Supervisor
five-point instrument corresponding to the absolute value of the | run until ICAL has passed.
calibration is change, or when Y-intercept of the calibration curve must
prepared. the CC\/ dges not | be <LOD.
meet criteria.
ICV — Second Once after each The %R must be within 85-115%. Correct problem and verify Analyst/
Source ICAL, prior to the ICV. If that fails, correct Supervisor
analysis of problem and repeat ICAL.
samples. No samples can be analyzed
until ICV has been verified.
ccv Before sample Low-range standard: Perchlorate must be | Correct problem and rerun Analyst/
analysis and after | within 50-150 %R. CCV. If that fails, repeat Supervisor
every 10 field Mid-range standard: Perchlorate must be | |CAL and re-analyze all
samples, and at within 85-115 %R. samples analyzed since the
the end of the last successful CCV.
sequence.
HPLC/ESI/ Limit of Prior to sample The %R must be within 70-130%. Perthe | Correct problem, rerun LODV | Analyst/ Empirical
IMS Detection analysis and at DoD Quality Systems Manual (QSM) for and all samples since last Supervisor SOP-239
Perchlorate Verification the end of the Environmental Laboratories, Version 4.1, successful LODV. Ifa
(continued) (LODV) (per sequence. It can the perchlorate spike concentration must sample with perchlorate
batch) be analyzed after be approximately 2 times the LOD. concentration at or between
every 10 samples the LOD and LOQ is
to reduce the re- bracketed by a failing LODV,
analysis rate. it must be re-analyzed. A
sample with a concentration
above the LOQ can be
reported. Results cannot be
reported without a valid
LODV.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

SAP Worksheet No. 25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

(UFP-QAPP Manual Section 3.2.3)

Instrument/ Maintenance Activit Testing Inspection Frequenc Acceptance CA Responsible Refi(r)eFr)]ce(
Equipment y Activity Activity q y Criteria Person 1)
Check pressure and gas supply
daily. Bake out trap and column, lon source, -
change septa as needed, cut injector liner, Prior to ICAL Acceptable Correct the problem and Analvst/ Empirical
GC/MS column as needed, change trap VOCs column, column and/or as ICAL and repeat ICALpor cev Su eyrvisor SOP-
as needed. Other maintenance flow, purge lines, necessary. CCV. P ’ P 201/202
specified in Equipment purge flow, trap.
Maintenance SOP.
If % D > 20% and samples
Check pressure and gas supply are < LOD, narrate. If %D >
daily. Bake out column, change 20% only on one column, B
septa and/or liner as needed, Injector liner, Prior to ICAL Acceptable narrate. If % D > 20% for Analvst/ Empirical
GC/ECD replace or cut column as PCBs septa, column, and/or as ICAL and closing CCV, and is likely Su grvisor SOP-
needed. Other maintenance column flow. necessary. CCV. due to matrix interference, P 211/343
specified in Equipment narrate. Otherwise,
Maintenance SOP. reanalyze all samples since
the last acceptable CCV.
Clean the torch assembly and
bocome iscolored or when " Inspect the torch,
! W nebulizer i Empirical
degradation in data quality is e Prior to ICAL Acceptable Correct the problem and Analyst/ P
ICP-AES . Metals chamber, pump, and as ICAL and . SOP-
observed. Clean the nebulizer, and tubing necessa cev repeat ICAL or CCV. Supervisor
and check the argon supply. ry: ’ 100/105
Replace the peristaltic pump
tubing as needed.
Check and clean segments
weekly, clean reagent tubes
monthly. Change lamp, change .
diluent and wash tubes, change ) Recalibrate angi/or perform .
g ’ . Prior to ICAL Acceptable necessary equipment Analyst/ Empirical
mixing paddles and syringes, . Tubing and : nalys
Lachat h - Cyanide or as ICAL and maintenance. Reanalyze s ; SOP-
and change dispensing needle, rollers. cev | bracketed b upervisor 164/17
all as needed. Other necessary. . samp eangtV racketed by 5
maintenance specified in passing ’
laboratory Equipment
Maintenance SOP.
Clean the source and capillary
needle. Change analytical Check pump
column as needed, change pressure, check Prior to ICAL Acceptable Analyst/ -
HPLC/ESI/MS mobile phase when insufficient Perchlorate for leaks, check and as ICAL and ioréz(t:ﬁgfl_pg?bclgc and Superzl/isor gggg%ag
for run or contamination, change for adequate necessary. CCV. P ’
inlet filters as needed for mobile phase.
contamination.
1 Reference SOPs are provided in Appendix C.
091003/P (WS No. 25) Page 82 of 112 CTO F276




Project-Specific SAP Title: SAP for SWMU 27 RFI
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SAP Worksheet No. 26 -- Sample Handling System
(UFP-QAPP Manual Appendix A)

SAMPLE HANDLING SYSTEM

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): FOL or designee/ Tetra Tech

Sample Packaging (Personnel/Organization): FOL or designee/ Tetra Tech

Coordination of Shipment (Personnel/Organization): FOL or designee/ Tetra Tech

Type of Shipment/Carrier: Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians/ Empirical

Sample Custody and Storage (Personnel/Organization): Sample Custodians/ Empirical

Sample Preparation (Personnel/Organization): Extraction Laboratory, Metals Preparation Laboratory / Empirical

Sample Determinative Analysis (Personnel/Organization): GC Laboratory, GC/MS Laboratory, Metals Laboratory / Empirical

Sample Archiving

Field Sample Storage (Number of days from sample collection): 60 days from receipt

Sample Extract/Digestate Storage (number of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (Number of days from sample collection): None

Sample Disposal

Personnel/Organization): Sample Custodians/ Empirical
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SAP Worksheet No. 27 — Sample Custody Requirements Table
(UFP-QAPP Manual Section 3.3.3)

27.1 SAMPLE NOMENCLATURE, SAMPLE COLLECTION DOCUMENTATION, HANDLING,
TRACKING, AND CUSTODY PROCEDURES

The following sections outline the procedures that will be used to document project activities and sample
collection, handling, tracking, and custody procedures during the investigation. All forms must be

completed as fully as possible.

27.1.1 Sample Identification

Refer to Worksheet No. 18 for how the samples will be labeled, and refer to Worksheet No. 20 for how
the field QA/QC samples will be labeled.

27.1.2 Sample Collection Documentation

Documentation of field observations will be recorded in a field logbook and/or field log sheets including
sample collection logs, boring logs, VOC screening logs, and monitoring well construction logs. Field
logbooks utilized on this project will be bound and water resistant. The pages of the logbook will be

numbered sequentially, and observations will be recorded with indelible ink.

Field sample log sheets will be used to document sample collection details, and other observations and
activities will be recorded in the field logbook. Instrument calibration logs will be used to record the daily

instrument calibration. Example field forms are included in Appendix B.

For sampling and field activities, the following types of information will be recorded in the field logbook as

appropriate:

e Site name and location

e Date and time of logbook entries
e Personnel and their affiliations

e Weather conditions

o Activities involved with sampling
e Subcontractor activity summary

o Site observations including site entry and exit times
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e Site sketches made on site

e Visitor names, affiliations, and arrival and departure times

Health and safety issues including PPE

27.1.3 Sample Handling and Tracking System

Following sample collection into the appropriate bottleware, samples will be immediately placed on ice in
a cooler. Glass sample containers will be enclosed in bubble wrap to protect the bottleware during
shipment. The cooler will be secured using strapping tape along with a signed custody seal. Sample
coolers will be delivered to a local courier location for priority overnight delivery to Empirical for analysis.
Samples will be preserved as appropriate based on the analytical method. The laboratory will provide
pre-preserved sample containers for sample collection. Samples will be maintained at 0 to 6 °C until
delivery to the laboratory. Proper custody procedures will be followed throughout all sampling events

including collection and handling.

After collection, each sample will be maintained in the sampler's custody until formally transferred to
another party (e.g., FedEx). Chain-of-custody forms will document the date and time of sample collection,
the sampler's name, and the names of others who subsequently held custody of the sample.
Specifications for chemical analyses will also be documented on the chain-of-custody form. Tetra Tech
Field Documentation [SOP-02 (Sample Labeling), SOP-03 (Sample Identification Nomenclature), SOP-04
(Sample Custody and Documentation of Field Activities), SOP-08 (Soil Sample Logging), SOP-10
(Calibration and Use of Photoionization Detector), and SOP-17 (Calibration and Care of Water Quality
Meters)] provides further details on the chain-of-custody procedure. Field SOPs are provided in

Appendix B.
These subsections outline the procedures that will be used by field and laboratory personnel to document
project activities and sample collection procedures during this RFI. Each form must be filled in as

completely as possible.

27.1.4 Sample Handling

Sample handling requirements are described in Worksheet No. 26. Tetra Tech personnel will collect the
samples. The samplers will take care not to contaminate samples through improper handling. Samples
will be sealed in appropriate containers, packaged by Tetra Tech personnel, and placed into sealed
coolers under chain of custody in accordance with SOP-04 (see Worksheet No. 21). Samples to be
analyzed for VOCs will be accompanied by a VOC trip blank. All coolers will contain a temperature blank.
Samples will be transferred under chain of custody to a courier as described below. Once received by

the laboratory, receipt will be documented on the chain-of-custody form, and the samples will be checked
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in. The samples will remain under chain of custody throughout the analysis period to ensure that their

integrity is preserved. Details are provided below.

27.1.5 Sample Delivery

Samples will typically be delivered to the laboratory via a public courier (i.e., FedEx). After samples have
been collected, they will be sent to the laboratory within 24 hours. Under no circumstances will sample

holding times be exceeded.

27.1.6 Sample Custody

Chain-of-custody protocols will be used throughout sample handling to establish the evidentiary integrity
of sample containers. These protocols will be used to demonstrate that the samples were handled and
transferred in a manner that would eliminate possible tampering. Samples will be packaged and shipped

to the laboratory in accordance with Tetra Tech SOP-05 (see Appendix B).

A sample is under custody if:

e The sample is in the physical possession of an authorized person.
e The sample is in view of an authorized person after being in his/her possession.
e The sample is placed in a secure area by an authorized person after being in his/her possession.

e The sample is in a secure area, restricted to authorized personnel only.

Custody documentation is designed to provide documentation of preparation, handling, storage, and
shipping of all samples collected. A multi-part form is used, with each page of the form signed and dated
by the recipient of a sample or portion of sample. The person releasing the sample and the person

receiving the sample each will retain a copy of the form each time a sample transfer occurs.

Integrity of the samples collected during the site investigation will be the responsibility of identified
persons from the time the samples are collected until the samples, or their derived data, are incorporated

into the final report. Sample custody is described in Worksheet No. 27.

The Tetra Tech FOL or designee is responsible for the care and custody of the samples collected until
they are delivered to the laboratory or are entrusted to a carrier. When transferring samples, the
individuals relinquishing and receiving them will sign, date, and note the time on the chain-of-custody
form. This record documents the sample custody transfer from the sampler to the laboratory, often
through another person or agency (common carrier). Upon arrival at the laboratory, internal sample

custody procedures will be followed as defined in the laboratory SOPs included in Appendix C.
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27.1.7 Laboratory Custody

This section documents specific laboratory custody procedures utilized by Empirical. Custody seals are
supplied with all bottle orders and are affixed to the cooler after sampling. The presence or absence of

custody seals is noted on the Sample Receipt Condition Report (SRCR).

Upon receipt of samples from the field, the laboratory sample management personnel will sign off on the
chain-of-custody form, open the sample cooler(s), verify sample integrity, and compare received samples
to samples listed on the chain-of-custody form. If there is a discrepancy or problem (i.e., broken sample
containers), the laboratory will contact the FOL or other qualified personnel and resolve the issue.
Additionally, the laboratory completes a SRCR, which documents visual inspection of the samples and
specific parameters such as cooler temperature, holding times, and preservation. Discrepancies or
changes will be documented on the SRCR.

The laboratory sample management personnel assigns a unique laboratory work order number for the
entire sample set listed on the chain-of-custody form. The samples are then logged into the laboratory
information management system, and a Login Chain-of-Custody Report is generated. Each sample
within a work order is labeled numerically. Each container of a particular sample is uniquely identified by
adding an alphabetical suffix to the sample number. The laboratory labels each sample container with a
Laboratory Custody Label that will remain on the sample bottle for the duration of laboratory sample
storage. The laboratory also initiates the appropriate Internal Custody Record for the sample set.
Personnel fill out the Internal Custody Records to document sample removal from and return to sample

storage.

A laboratory data file is also initiated for the work order. This file includes the Login Chain-of-Custody
Report, chain-of-custody form, and SRCR. The folder also includes a Login File Sheet that summarizes

the analyses for which the work order has been logged. This sheet is used to track data completion.

Samples for a project may be batched or grouped together by the laboratory. A series of batched work
orders is referred to as a Sample Delivery Group (SDG). The SDG includes those samples received one
chain-of-custody form, duplicate samples, and field QA/QC samples and can include samples of different
media. QA/QC samples will be run at the frequencies specified in the analytical methods. The SDG is

given a specific identification number.
Samples are stored at the laboratory in refrigerators prior to, during, and after analysis. Refrigerators at

the laboratory are constantly monitored for temperature. Proper temperatures and lighting are maintained

in the refrigerators to ensure sample integrity and preservation. Samples are retained by the laboratory
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for a period of 90 days after the data report is mailed to the client, unless otherwise specified in a client
contract. The laboratory then disposes of non-hazardous samples following certified disposal practices.
Hazardous samples are either returned to the client or disposed of through a licensed broker.

Documentation of disposal is maintained by the laboratory.
Chain-of-custody requirements are also documented with instructions contained in each shipment from

the laboratory (Empirical SOP-404 [Laboratory Sample Receiving Log-In and Storage], provided in
Appendix C).
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SAP Worksheet No. 28 -- Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Matrix Soil,
Groundwater,
and Aqueous
QC Samples
Analytical VOCs
Group
Analytical SW-846
Method/ 8260B/
SOP Empirical
Reference SOP-202
Method/SOP
Frequency/ QC Person(s) Responsible Measurement
QC Sample Number Acceptance CA for CA QI Performance Criteria
Limits
Investigate source of
contamination and rerun method
blank prior to analysis of samples,
if possible.
All target analytes
One per must be = %2 LOQ, |Evaluate the samples and
preparatory except common |associated QC, if blank results Analyst, Supervisor, Data Same as QC Acceptance

Method Blank batch of 20 or

fewer samples

lab contaminants,
which must be <
LOQ.

are above LOQ, then report
sample results that are <LOQ or
>10X the blank concentration.

Re-prepare and reanalyze blank
and those samples that were >LOQ
and <10X the blank.

Validator

Bias/Contamination

Limits

One per
Laboratory preparatory
Control Sample |batch of 20 or
(LCS) fewer samples

of similar matrix

%Rs must meet
the DoD QSM
Version 4.1 limits
as per Appendix
G of the DoD
QSM.

Evaluate and reanalyze if possible.
If an MS/MSD was performed in the
same 12-hour clock and is
acceptable, then narrate. If the
LCS recoveries are high, but the
sample results are <LOQ, then
narrate. Otherwise, reprepare and
reanalyze the LCS and associated
samples.

Analyst, Supervisor, Data
Validator

Accuracy/Bias

Same as QC Acceptance
Limits
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Matrix Soil,
Groundwater,
and Aqueous
QC Samples
Analytical VOCs
Group
Analytical SW-846
Method/ 8260B/
SOP Empirical
Reference SOP-202
Method/SOP
Frequency/ QC Person(s) Responsible Measurement
QC Sample Number Acceptance CA for CA Dal Performance Criteria
Limits
%Rs must meet
the DoD Quality
One per Systems Manual |CA will not be taken for samples
preparatory 51Q18||ivf2it\ge"=::|gzr ‘;v:de 2J?l’c(:)c;\;etgeasnirﬁC())gtzlrﬂ:igqelitrse Analyst, Supervisor, Data Same as QC Acceptance
MS/MSD batch g;i%gs Appendix G of the met unless RPDs indicate obvious | Validator Accuracy/Bias/ Precision | it
of similar matrix DoD QSM. extraction/ analysis difficulties, then
The RPD between |[re-prepare and reanalyze MS/MSD.
MS and MSD
should be < 30%.
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Matrix Soil, Groundwater,
and Aqueous QC
Samples
Analytical VOCs
Group
Analytical SW-846 8260B/
Method/ Empirical SOP-202
SOP Reference
Person(s) . Measurement
QC Sample Frequency/ Method/SOP_Q(_: CA Responsible D"’.Ita Quality Performance
Number Acceptance Limits for CA Indicator (DQI) Criteria
Every field sample,
z;agggd,tﬁpede%(e;r RTs must be within + 30 Inspect mass spectrometer and gas
Internal Standards |sample- seconds and the response chromatograph for malfunctions; Analyst, Supervisor, Same as QC

(ISs)

Fluorobenzene
Chlorobenzene-d5
1,4-dichlorobezene-d4

areas must be within -50% to
+100% of the ICAL midpoint
standard for each IS.

mandatory reanalysis of samples
analyzed while system was
malfunctioning.

Data Validator

Accuracy

Acceptance Limits

Surrogates

All field and QC
samples - four per
sample-

Dibromofluoromethane
1,2-dichloroethane-d4
Toluene-d8

BFB

%Rs must meet the DoD QSM
Version 4.1 limits as per
Appendix G of the DoD QSM.

If sample volume is available, then
reprepare and reanalyze sample for
confirmation of matrix interference when
appropriate.

Analyst, Supervisor,
Data Validator

Accuracy/Bias

Same as QC
Acceptance Limits

Results between
DL and LOQ

NA

Apply “J” qualifier to results
detected between DL and LOQ.

None

Analyst, Supervisor,
Data Validator

Accuracy

Same as QC
Acceptance Limits

091003/P (WS No. 28)

Page 91 of 112

CTO F276




Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Soil, Groundwater,

Matrix and Aqueous QC
Samples
Analytical Group |PCBs

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Analytical SW-846 8082A/
Method/SOP Empirical SOP-211
Reference
. . Measurement
QC Sample Frequency/Number Method/SOP_QQ CA Person(s) Responsible D"’.Ita Quality Performance
Acceptance Limits for CA Indicator (DQI) Criteria
Re-analyze to confirm the analyte
detections. Re-prepare the samples
One per preparatory associated with the contaminated
batch of 20 or fewer All target analytes must be |Blank. Prepare a non-compliance Analyst, Supervisor, Data Same as QC

Method Blank

samples of similar
matrix

<% L0oQ.

report to identify the non-compliance to
the PM.

Validator

Bias/Contamination

Acceptance Limits

One per preparatory
batch of 20 or fewer
samples of similar
matrix

%Rs must meet the DoD
QSM Version 4.1 limits as

If an MS/MSD was performed and is
acceptable, then narrate. If a LCS/
Laboratory Control Sample Duplicate
(LCSD) were performed and only one

Analyst, Supervisor, Data

Same as QC

LCS . of the set was unacceptable, then . Accuracy/Bias -
gesrl\,;‘l\ppendlx Gofthe DoD | o irate. If the LCS recovery is high, | ¥21dator Acceptance Limits
PCB: Spike with Aroclor ’ but the sample results are <LOQ, then
1016/1260 mix narrate. Otherwise, re-extract blank
and affected sample batch.
One per preparatory
batch of 20 or fewer %Rs must meet the DoD Evaluate the samples and
samples of similar QSM Version 4.1 limits as | associated QC and if the LCS results
MS/MSD matrix per Appendix G of the DoD | are acceptable, then narrate. Analyst, Supervisor, Data Accuracy/Bias/ Same as QC

(spike same as LCS)

QSM.

The RPD between MS and
MSD should be < 30%.

If both the LCS and MS/MSD are
unacceptable, then reprepare the
samples and QC.

Validator

Precision

Acceptance Limits
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Soil, Groundwater,
Matrix and Aqueous QC
Samples
Analytical Group |PCBs
Analytical SW-846 8082A/
Method/SOP Empirical SOP-211
Reference
Frequency/ Method/SOP QC Person(s) Data Qualit Measurement
QC Sample y < CA Responsible - Y | Performance
Number Acceptance Limits Indicator (DQI) L
for CA Criteria
All field and QC No corrective will be taken when
samples - two per one surrogate is within criteria. If
sample o surrogates recoveries are high
. A)Rs_must m_ee_t the DoD QSM and sample is <LOQ, then no CA |Analyst, Supervisor, . Same as QC
Surrogates Decachlorbiphenyl Version 4.1 limits as per . : . Accuracy/Bias Acceptance
. is taken. If surrogates recoveries |Data Validator o
(DCB) Appendix G of the DoD QSM. Limits
are low, then the affected
Tetra-chloro-meta- samples are re-extracted and
xylene (TCMX) reanalyzed.
Results between primary and
Second Column All positive results 29:(())09d c':;(laurgz trﬂgsr:ibﬁe?gjthe None. Apply “J” flag if RPD >40%|Analyst, Supervisor, Accurac igg‘ee tzsngec
Confirmation must be confirmed. - o port 9 and discuss in the case narrative. [Data Validator Y ccep
two concentrations, unless Limits
there is interference.
o . Same as QC
Results between DL Apply “J” qualifier to results Analyst, Supervisor,
and LOQ NA between DL and LOQ. None Data Validator Accuracy I
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Method Blank

of 20 or fewer samples of
similar matrix

<% L0Q.

is less than negative LOQ, then
report sample results. If > 10x the
absolute value of the blank result,
then redigest and reanalyze.

Data Validator

Matrix Soil, , Groundwater,
and Aqueous QC
Samples
Analytical Metals
Group
Analytical SW-946 6010C/
Method/SOP |Empirical SOP-103, 105
Reference
Person(s . Measurement
QC Sample Frequency/Number Method/SOP_Q(_Z CA Respons(ib)le De_lta Quality Performance
Acceptance Limits f Indicator (DQI) o
or CA Criteria
If the blank value > LOQ, then
report sample results. If the blank
One per preparatory batch value < LOQ or > 10x the blank ‘ ‘
All target analytes must be |value, then redigest. If blank value |Analyst, Supervisor, |Bias/ Same as QC

Contamination

Acceptance Limits

One per preparatory batch

%R must be within 80-

Evaluate and reanalyze, if possible.
If the LCS recoveries are high, but
the sample results are < LOQ, then

Analyst, Supervisor,

Same as QC

similar matrix

for both water and soils.

LCS OT 2.0 or feW_er samples of 120%. narrate. Otherwise, redigestand |Data Validator Accuracy/Bias Acceptance Limits
similar matrix :
reanalyze all associated samples
for failed target analyte(s).
One per preparatory batch (%R should be within 80-  |Flag results for affected analytes .
MS of 20 or fewer samples of ~ |120% (if sample is < 4x |for all associated samples with “N”. gr;ta;y\s/;@:?grmsor, Accuracy/Bias ii;“; ;‘Zicl_imits
similar matrix spike added). P
Sample 3n290p;rf2$§fgztrzry|::§=h 21-(;]‘; 'fi)fausr]liczgtdez;i les|Narrate any results that are outside | Analyst, Supervisor, | o .. SameasQC
Duplicate P o p PES| control limits. and Data Validator Acceptance Limits

Serial Dilution

One per preparatory batch
with sample
concentration(s) >50x LOD

The 5-fold dilution result
must agree within £10%D
of the original sample
result if result is >50x LOD.

Perform post-spike addition.

Analyst, Supervisor,
Data Validator

Accuracy/Bias

Same as QC
Acceptance Limits
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Revision Number: 0
Revision Date: January 2011

Matrix Soil, , Groundwater,
and Aqueous QC
Samples
Analytical Metals
Group
Analytical SW-946 6010C/
Method/SOP |Empirical SOP-103, 105
Reference
Person(s) . Measurement
QC Sample Frequency/Number Method/SOP_Q(_: CA Responsible D"’.Ita Quality Performance
Acceptance Limits for CA Indicator (DQI) Criteria
The %R must be within 75-
One is performed when 125_% of expected value to
Post Spike serial dilution fails or targ.et ivneizgetrgisg.szngﬁed an Flag results for affected anal_ytes Analyst, Supervisor, Accuracy/Bias Same as QC o
analyte concentration(s) in " for all associated samples with “J”. |Data Validator Acceptance Limits
all samples are < 50x LOD addition sh_ould produce a
concentration of 10-100x
LOQ.
Results between - Apply “J” qualifier to results Analyst, Supervisor, Same as QC
DL and LOQ Not known at this time bgt?/v)éen IgL and LOQ. None DatayVaIidai)or Accuracy Acceptance Limits
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Method Blank of 20 or fewer samples of

similar matrix

Cyanide must be < %2 LOQ.

and recalibrate.

Data Validator

Matrix Soil, Groundwater and
Aqueous QC Samples
Analytical Cyanide
Group
Analytical SW-946 9012A/
Method / SOP |[Empirical SOP-164, 175
Reference
Person(s) . Measurement
QC Sample Frequency/Number MEthOd/SOP.Q(.: CA Responsible Dgta Quality Performance
Acceptance Limits for CA Indicator (DQI) Criteria
One per preparatory batch Stop analysis, correct problem, |Analyst, Supervisor, Same as QC

Bias/Contamination

Acceptance Limits

One per preparatory batch

%Rs must meet the DoD

Re-prepare and reanalyze the

Analyst, Supervisor,

Same as QC

similar matrix

concentration is < 5x LOQ.

Data Validator

LCS :Irr?i?a?gz‘t,:&r samples of Spspl)\gr:{i?;sg gf‘tﬁg'ggg aQSSF;\i.r LCS and all associated samples. |Data Validator Accuracy/Bias Acceptance Limits
Flag data with an "N", unless
recovery is > 4x the spike added;
One per preparatory batch |%Rs must meet the DoD If the sample results exceed 4x Analvst. Supervisor Same as QC
MS of 20 or fewer samples of  |QSM Version 4.1 limits as per |the spike added, then spike the DatayVéIidartJor ’ |Accuracy/Bias Acceptance Limits
similar matrix Appendix G of the DoD QSM. |un-spiked aliquot of the sample P
at 2x the indigenous level or 2x
the LOQ.
One per preparatory batch RPD shou_ld b_e < 20%, if . Analyst
Sample of 20 or fewer samples of | concentration is > 5x LOQ; or|Flag data for associated samples | o S 0 Precision SameasQC
Duplicate P within + the LOQ, if the with an ".” P : Acceptance Limits

091003/P (WS No. 28)

Page 96 of 112

CTO F276
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Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SOP Reference

Matrix Soil, Groundwater
and Aqueous Field
QC Samples

Analytical Group Perchlorate

Analytical Method/ | SW-846 6850

Empirical SOP-239

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

QC Sample

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria
(MPCs)

Isotope Ratio **CI/Cl

Every sample, batch QC
sample, and standard.

Monitor for the daughter
ion at masses 83/85.
Theoretical ratio ~ 3.06.
Ratio must be within 2.3
to 3.8.

If criteria are not met, the
sample must be rerun. If
the sample was not
pretreated, the sample
should be re-extracted
using cleanup procedures.
If, after cleanup, the ratio
still fails, use alternative
techniques to confirm
presence of perchlorate.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as Method/SOP
QC Acceptance Limits.

Every sample, batch QC
sample, standard,
instrument blank, and
method blank.

Measured ®0 IS area
must be within 50-
150% of the average
IS area counts of the
ICAL.

RRT of the perchlorate
ion must be within 0.98-
1.02.

Rerun the sample at
increasing dilutions until the
50-150% acceptance
criteria is met. If criteria
cannot be met with dilution,
interference is suspected -
use additional pretreatment
steps.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as Method/SOP
QC Acceptance Limits.

Interference Check
Sample (ICS)

One per batch to verify
method performance at
the matrix conductivity
threshold (MCT). At least
one ICS must be
analyzed daily.

The %R must be within
70-130% of true value.

Correct problem and re-
analyze all samples in that
batch. Replace cleanup
filters or column if
necessary. No samples
may be reported that are
associated with a failing
ICS.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as Method/SOP
QC Acceptance Limits.

Reagent Blank

Prior to calibration, after
over-range samples, and
at the end of the analytical
sequence.

No perchlorate detected
> % LOAQ.

Re-analyze reagent blank
(until no carryover is
observed) and all samples
processed since the
contaminated blank.
Results may not be
reported without a valid
reagent blank.

Analyst, Supervisor,
Data Validator

Bias/
Contamination

Same as Method/SOP
QC Acceptance Limits.
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Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SOP Reference

Matrix Soil, Groundwater
and Aqueous Field
QC Samples

Analytical Group Perchlorate

Analytical Method/ | SW-846 6850

Empirical SOP-239

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

QC Sample

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria
(MPCs)

Method Blank

One per preparatory
batch of 20 or fewer
samples.

Perchlorate must be < %2
LOQ.

Investigate source of
contamination and evaluate
the samples and
associated QC: i.e. If the
blank results are above 2
LOQ, then report sample
results which are non-
detect. Otherwise, re-
prepare blank and
associated samples.

Analyst, Supervisor,
Data Validator

Bias/
Contamination

Same as Method/SOP
QC Acceptance Limits.

LCS
(LCSD not required)

One per preparatory
batch of 20 or fewer
samples. LCS must be
spiked at the LOQ.

%Rs must be between
80-120.

RPD should be < 15%,
if LCSD is analyzed.

If the %R of a target
analyte in the LCS is
greater than the upper
control limit, and there are
no positive findings for that
compound, no further
action is taken. Otherwise,
re-analyze the LCS and
affected samples or flag the
results. If the %R of any
target analyte is below the
lower control limit, re-
analyze the LCS and
affected samples.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias
Precision also, if
LCSD is analyzed

Same as Method/SOP
QC Acceptance Limits.

MS/MSD

One per preparatory
batch of 20 or fewer
samples per matrix. The
MS and MSD must be
spiked at the LOQ.

%Rs should be
between 80-120.

RPD should be < 15%

Flag the parent sample for
failed analytes, which
exceed the acceptance
criteria.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias/
Precision

Same as Method/SOP
QC Acceptance Limits.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 29 -- Project Documents and Records Table
(UFP-QAPP Manual Section 3.5.1)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

DOCUMENT

LOCATION MAINTAINED

Sample Collection Documents and Records:

Field logbook (and sampling notes)

Field sample forms (e.g., boring logs, sample log sheets, drilling logs,
etc.)

Chain-of-custody records

Sample shipment airbills

Equipment calibration logs

Photographs

Field Task Modification Request forms

SAP

Field Sampling SOPs

Tetra Tech project file; results will be discussed in
subject document

Laboratory Documents and Records in the form of analytical data package:

Sample receipt/login form

Sample storage records

Sample preparation logs

Equipment calibration logs

Sample analysis run logs

Reported results for standards, QC checks, and QC samples
Data completeness checklists
Telephone logs

Extraction/clean-up records

Raw data

Electronic Data Deliverables (EDDs)

Tetra Tech project file; long-term data package
storage at third-party commercial document storage
firm.

Other Documents

HASP

All letter and e-mail correspondence with regulatory agencies,
including approvals and comments

Telephone logs

Field investigation data packages

All versions of project reports

Tetra Tech project file.
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Project-Specific SAP

Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 30 -- Analytical Services Table

(UFP-QAPP Manual Section 3.5.2.3)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Suite 270
Nashville, TN 37228
(615) 345-1115

BACKUP
LABORATORY/
SAMPLE DATA (LD/I_:\{%(/)-\II:\:I'IA\Z-I—AQI'II?(\){I\ﬁ ORGANIZATION
MATRIX ANALYTICAL LOCATIONS/ ANALYTICAL PACKAGE (name and address (name and
GROUP IDENTIFICATION METHOD TURNAROUND contact person and’ address, contact
NUMBERS TIME person, and
telephone number)
telephone
number)
Soil, VOCs See SW-846 8260B 21 calendar days | Kim Kostzer None
Groundwater, PCBs Worksheet No. 18 SW-846 8082A kkostzer@empirlabs.com
and Aqueous Perchlorate SW-846 6850
QC samples Metals SW-846 6010C Empirical Laboratories, LLC
Cyanide SW-846 9012A 621 Mainstream Drive,
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 31 -- Planned Project Assessments Table
(UFP-QAPP Manual Section 4.1.1)

Title: SAP for SWMU 27 RFI

Revision Number: 0

Revision Date: January 2011

PERSON(S) PERSON(S) RESEESSIS\II(I?EE PERSON(S)
RESPONSIBLE RESPONSIBLE FOR FOR IDENTIEYING RESPONSIBLE
INTERNAL ORGANIZATION FOR RESPONDING TO AND FOR MONITORING
ASSESSMENT PERFORMING ASSESSMENT EFFECTIVENESS
TYPE FREQUENCY OR PERFORMING ASSESSMENT FINDINGS IMPLEMENTING OF CA
EXTERNAL ASSESSMENT - . CA -
(title and (title and (title and (title and
organizational organizational o organizational
i e organizational i
affiliation) affiliation) I affiliation)
affiliation)
Laboratory Every two years | External DoD ELAP DoD ELAP Laboratory QAM or Laboratory QAM or Laboratory QAM or
System Audit™" Accrediting Body Accrediting Body Laboratory Manager, Laboratory Manager, | Laboratory Manager,
Auditor Empirical Empirical Empirical
1 Empirical is DoD ELAP accredited. The DoD ELAP accreditation letter is included in Appendix C.
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Project-Specific SAP

Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 32 -- Assessment Findings and Corrective Action Responses
(UFP-QAPP Manual Section 4.1.2)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

INDIVIDUAL(S) INDIVIDUAL(S)
NATURE OF NOTIFIED OF TIMEFRAME NATURE OF CA RECEIVING CA
ASSI.EI_SYE,I\EAENT DEFICIENCIES FINDINGS OF RESPONSE RESPONSE F(;—IQMREEFSRPA(\DNII\IESE
DOCUMENTATION (name, title, NOTIFICATION | DOCUMENTATION (name, title,
organization) organization)
Randy Ward, Specified by Specified by
Laboratory Written audit Laboratory QAM, DoD ELAP Letter oD ELAP DoD ELAP
System Audit report Empirical Accrediting B 9 Accrediting
ody
Body Body
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

SAP Worksheet No. 33 -- QA Management Reports Table
(UFP QAPP Manual Section 4.2)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

TYPE OF REPORT

FREQUENCY
(daily, weekly monthly,
quarterly, annually, etc.)

PROJECTED DELIVERY
DATE(S)

PERSON(S)
RESPONSIBLE FOR

REPORT PREPARATION

(title and organizational
affiliation)

REPORT RECIPIENT(S)
(title and organizational
affiliation)

Data validation report

Per SDG

Within 3 weeks of receipt
of laboratory data

DVM or designee, Tetra
Tech

PM and project file, Tetra
Tech

Major analysis problem
identification (Internal Tetra
Tech Memorandum)

When persistent analysis
problems are detected by
Tetra Tech that may
impact data usability

Immediately upon
detection of problem (on
the same day)

CLEAN QAM, Tetra Tech

PM, CLEAN QAM,
Program Manager, and
project file, Tetra Tech

Project monthly progress
report

Monthly for duration of the
project

Monthly

PM, Tetra Tech

Navy RPM, Navy; CLEAN
QAM, Program Manager,
and project file, Tetra Tech

Laboratory QA Report

When significant plan
deviations result from
unanticipated
circumstances

Immediately upon
detection of problem (on
the same day)

Laboratory PM, Empirical

PM and project file, Tetra
Tech

Data validation report

Per SDG

Within 3 weeks of receipt
of laboratory data

DVM or designee, Tetra
Tech

PM and project file, Tetra
Tech
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

SAP Worksheet No. 34 -- Verification (Step I) Process Table
(UFP-QAPP Manual Section 5.2.1)

RESPONSIBLE FOR
VERIFICATION INPUT DESCRIPTION INTERNAL/ VERIFICATION
EXTERNAL o
(name, organization)
The Tetra Tech FOL or designee will review and sign the chain-of-custody form to
verify that the samples listed are included in the shipment to the laboratory and
Chain-of-Custody Forms that the sample information is accurate. The forms will be signed by the sampler, | Internal Sampler and FOL, Tetra Tech
and a copy will be retained for the project file, Tetra Tech PM, and Tetra Tech
Data Validators.
The Empirical Laboratory Sample Custodian will review the sample shipment for
completeness and integrity and will sign accepting the shipment. The Tetra Tech | . 1 - Laboratory Sample
Data Validators will check that the chain-of-custody form was signed and dated by | £ .~ Custodian, Empirical
the Tetra Tech FOL or designee relinquishing the samples and also by the 2 - Data Validators, Tetra Tech
Laboratory Sample Custodian receiving the samples for analyses.
gER-SAP Sample Tables/ Verify that all proposed samples listed in the UFP-SAP tables have been collected. Internal FOL or designee, Tetra Tech
ain-of-Custody Forms
Sample Log Sheets Verify that information recorded in the log sheets is accurate and complete. Internal FOL or designee, Tetra Tech
Ensure that all sampling SOPs were followed. Verify that deviations have been
documented and MPCs have been achieved. Particular attention should be given
to verify that samples were correctly identified, that sampling location coordinates
UFP-SAP/ Field Logs/ are accurate, and that documentation establishes an unbroken trail of documented Internal PM or designee, Tetra Tech
Analytical Data Packages chain of custody from sample collection to report generation. Verify that the ’
correct sampling and analytical methods/SOPs were applied. Verify that the
sampling plan was implemented and carried out as written and that any deviations
are documented.
UFP-SAP/ Analytical SOPs/ Ensure that all laboratory SOPs were followed. Verify that the correct analytical .
Analytical Data Packages methods/SOPs were applied. Internal Laboratory QAM, Empirical
UFP-SAP/ Laboratory SOPs/ | Establish that all method QC samples were analyzed and in control as listed in the
Raw Data/ Applicable Control | analytical SOPs. If method QA is not in control, the Laboratory QAM will contact Internal Laboratory QAM, Empirical
Limits Tables the Tetra Tech PM verbally or via e-mail for guidance prior to report preparation.
IL:JFP-SAP/ Chain-of-Custody Che(?k that field QC samples listed in Worksheet No. 20 were collected as Internal FOL or designee, Tetra Tech
orms required.
Each EDD will be verified against the chain-of-custody form and hard copy data
package for accuracy and completeness. Laboratory analytical results will be
EDDs/Analytical Data verified and compared to the electronic analytical results for accuracy. Sample
results will be evaluated for laboratory contamination and will be qualified for false | External Data Validators, Tetra Tech
Packages " . . ) "
positives using the laboratory method/preparation blank summaries. Positive
results reported between the DL and the LOQ will be qualified as estimated.
Extraneous laboratory qualifiers will be removed from the validation qualifier.

Notes: Verification includes field data verification and laboratory data verification. Verification inputs as per Worksheet No. 34 will be checked.
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Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet No. 35 -- Validation (Steps lla and IIb) Process Table
(UFP-QAPP Manual Section 5.2.2) (Figure 37 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)

Step lla/
IIb

Validation Input

Description

Responsible for
Validation (name,
organization)

lla

UFP-SAP/ Sample
Log Sheets

Sample Coordinates - Ensure that sample locations are correct and in accordance with
the UFP-SAP proposed locations. Document any discrepancies in the final report.

PM, FOL, or designee,
Tetra Tech

lla

Chain-of-Custody
Forms

Custody - Ensure that the custody and integrity of the samples were maintained from
collection to analysis, that custody records are complete, and that any deviations are
recorded. Review that the samples were shipped and store at the required
temperature and that sample pH values for chemically preserved samples met the
requirements listed in Worksheet No. 19. Ensure that the analyses were performed
within the holding times listed in Worksheet No. 19.

Project Chemist or Data
Validators, Tetra Tech

lla/llb

UFP-SAP/
Laboratory Data
Packages/ EDDs

Accuracy - Ensure that the laboratory QC samples listed in Worksheet No. 28 were
analyzed and that the MPCs listed in Worksheet No. 12 were met for all field samples
and QC analyses. Check that specified field QC samples were collected and analyzed
and that the analytical QC criteria set up for this project were met.

Precision - Check the field sampling precision by calculating the RPD for field duplicate
samples. Check the laboratory precision by reviewing the RPD or percent difference
values from laboratory duplicate analyses; MS/MSDs; and LCS/LCSD, if available.
Ensure compliance with the methods and project MPCs accuracy goals listed in
Worksheet No. 12.

Representativeness - Check that the laboratory recorded the temperature at sample
receipt and the pH values of chemically preserved samples to ensure sample integrity
from sample collection to analysis.

Completeness - Review the chain-of-custody forms generated in the field to ensure that
the required analytical samples have been collected, appropriate sample identifications
have been used, and correct analytical methods have been applied. The Tetra Tech
Data Validator will verify that elements of the data package required for validation are
present, and if not, the laboratory will be contacted and the missing information will be
requested. Validation will be performed as per Worksheet No. 36. Check that all data
have been transferred correctly and completely to the final Structured Query Language
database.

Project Chemist or Data
Validators, Tetra Tech
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Step lla/
IIb

Validation Input

Description

Responsible for
Validation (name,
organization)

IIb

UFP-SAP/
Laboratory Data
Packages/ EDDs

Sensitivity - Ensure that the project LOQs listed in Worksheet No. 15 were achieved.

PSLs - Discuss the impact on reported DLs due to matrix interferences or sample
dilutions performed because of the high concentration of one or more other
contaminants, on the other target compounds reported as non-detected. Document
this usability issue and inform the Tetra Tech PM. Review and add PSLs to the
laboratory EDDs. Flag samples and notify the Tetra Tech PM of samples that exceed
PSLs listed in Worksheet No. 15.

QA/QC - Ensure that all QC samples specified in the UFP-SAP were collected and
analyzed and that the associated results were within prescribed UFP-SAP acceptance
limits. Ensure that QC samples and standards prescribed in analytical SOPs were
analyzed and within the prescribed control limits. If any significant QC deviations
occur, the Laboratory QAM shall have contacted the Tetra Tech PM.

Deviations - Summarize deviations from methods, procedures, or contracts in the Data
Validation Report. Determine the impact of any deviation from sampling or analytical
methods and SOPs requirements and matrix interferences effect on the analytical
results. Qualify data results based on method or QC deviation, and explain all the data
qualifications. Print a copy of the project database qualified data depicting data
qualifiers and data qualifier codes that summarize the reasons for data qualifications.
Determine if the data met the MPCs and determine the impact of any deviations on the
technical usability of the data.

Project Chemist or Data
Validators, Tetra Tech
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

SAP Worksheet No. 36 -- Analytical Data Validation (Steps lla and llb) Summary Table
(UFP-QAPP Manual Section 5.2.2.1)

Title: SAP for SWMU 27 RFI
Revision Number: 0
Revision Date: January 2011

Step lla/llb

MATRIX

ANALYTICAL
GROUP

VALIDATION CRITERIA

DATA VALIDATOR
(title and organizational
affiliation)

lla and lIb

Soil, Groundwater,
and Aqueous QC
Samples

VOCs, PCBs, and
Perchlorate

Data validation will be performed using
criteria for SW-846 Methods 8260B,
8082A, and 6850 listed in Worksheets
Nos. 12, 15, 24, and 28 and the current
DoD QSM. If not included in the
aforementioned, then the logic outlined in
the USEPA CLP National Functional
Guidelines for Organic Data Review
USEPA-540/R-99-008 (October 1999) will
be used to apply qualifiers to data.

Data Validation Specialist, Tetra
Tech

lla and lIb

Soil, Groundwater,
and Aqueous QC
Samples

Metals and Cyanide

Data validation will be performed using
criteria for SW-846 Methods 6010C and
9012A listed in Worksheet Nos. 12, 15,
24, and 28 and the current DoD QSM. If
not included in and the aforementioned,
then the logic outlined in the USEPA CLP
National Functional Guidelines for
Inorganic Data Review, USEPA 540-R-04-
004 (October 2004) will be used to apply
qualifiers to data.

Data Validation Specialist, Tetra
Tech
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Project-Specific SAP Title: SAP for SWMU 27 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: January 2011

SAP Worksheet No. 37 -- Usability Assessment
(UFP-QAPP Manual Section 5.2.3)

Data Usability Assessment

The usability of the data directly affects whether project objectives can be achieved. The following
characteristics will be evaluated at a minimum. The results of these evaluations will be included in the
project report. The characteristics will be evaluated for multiple concentration levels if the assessors
determine that this is necessary. To the extent required by the type of data being reviewed, the assessors
will consult with other technically competent individuals to render sound technical assessments of these
data characteristics:

(o]

[0}

[0}

Completeness
For each matrix that was scheduled to be sampled, the FOL (or other person designated by the

Tetra Tech PM) acting on behalf of the Project Team will prepare a table listing planned
samples/analyses compared to collected samples/analyses. If deviations from the scheduled
sample collection or analyses are identified, the Tetra Tech PM and risk assessor will determine
whether the deviations compromise the ability to meet project objectives. If they do, the Tetra
Tech PM will consult with the Navy RPM and other Project Team members, as necessary
(determined by the Navy RPM), to develop appropriate corrective actions.

Precision

The Project Chemist acting on behalf of the Project Team will determine whether precision goals
for field duplicates and laboratory duplicates were met. This will be accomplished by comparing
duplicate results to precision goals identified in Worksheet Nos. 12 and 28. This will also include a
comparison of field and laboratory precision with the expectation that field duplicate results will be
no less precise than laboratory duplicate results. If the goals are not met, or if data have been
flagged as estimated (J qualifier), limitations on the use of the data will be described in the project
report.

Accuracy
The Project Chemist acting on behalf of the Project Team will determine whether the accuracy/bias

goals were met for project data. This will be accomplished by comparing percent recoveries of
LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in Worksheet
No.28. This assessment will include an evaluation of field and laboratory contamination;
instrument calibration variability and analyte recoveries for surrogates, MS samples, and LCSs. If
the goals are not met, limitations on the use of the data will be described in the project report. Bias
of the qualified results and a description of the impact of identified non-compliances on a specific
data package or on the overall project data will be described in the project report.

Representativeness

A Project Scientist identified by the Tetra Tech PM and acting on behalf of the Project Team will
determine whether the data are adequately representative of intended populations, both spatially
and temporally. This will be accomplished by verifying that samples were collected and processed
for analysis in accordance with this UFP-SAP, by reviewing spatial and temporal data variations,
and by comparing these characteristics to expectations. The usability report will describe the
representativeness of the data for each matrix and analytical fraction. This will not require
quantitative comparisons unless professional judgment of the project scientist indicates that a
quantitative analysis is required.

Comparability
The Project Chemist acting on behalf of the Project Team will determine whether the data

generated under this project are sufficiently comparable to historical site data generated by
different methods and for samples collected using different procedures and under different site
conditions. This will be accomplished by comparing overall precision and bias among data sets for
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Site Location: Crane, Indiana Revision Date: January 2011

Data Usability Assessment

each matrix and analytical fraction. This will not require detailed quantitative comparisons unless
the Project Chemist indicates that such detailed analysis is required.

Sensitivity

o0 The Project Chemist acting on behalf of the project team will determine whether project sensitivity
goals listed in Worksheet No. 15 are achieved. The overall sensitivity and quantitation limits from
multiple data sets for each matrix and analysis will be compared. If sensitivity goals are not
achieved, the limitations on the data will be described. The Project Chemist will enlist the help of
the Project Risk Assessor to evaluate deviations from planned sensitivity goals.

Project Assumptions and Data Outliers

0 The Tetra Tech PM and designated team members will evaluate whether project assumptions are
valid. This will typically be a qualitative evaluation but may be supported by quantitative
evaluations. The type of evaluation depends on the assumption being tested. Quantitative
assumptions include assumptions related to data distributions (e.g., normal versus log normal) and
estimates of data variability. Statistical tests for outliers will be conducted using standard statistical
techniques appropriate for this task. Potential outliers will be removed if a review of the associated
data indicates that the results have an assignable cause the renders them inconsistent with the
rest of the data. During this evaluation, the team will consider whether outliers could be indications
of unanticipated site conditions. Consideration will be given to whether outliers represent an
unanticipated site condition.

Describe the evaluative procedures used to assess overall measurement error associated with the
project:

After the completion of data validation, the data and data quality will be reviewed to determine whether
sufficient data of acceptable quality are available for decision making. In addition to the evaluations
described above, a series of inspections and statistical analyses will be performed to estimate these
characteristics. The statistical evaluations will include calculation of simple summary statistics for target
analytes, such as maximum concentration, minimum concentration, number of samples with non-detected
results, number of samples with detectable results, and the proportion of samples with detected and non-
detected results. The Project Team members identified by the PM will assess whether the data collectively
support the attainment of project objectives. They will consider whether any missing or rejected data have
compromised the ability to make decisions or to make the decisions with the desired level of confidence.
The data will be evaluated to determine whether missing or rejected data can be compensated for by other
data. Although rejected data will generally not be used, there may be reason to use them in a weight-of-
evidence argument, especially when they supplement data that have not been rejected. If rejected data
are used, their use will be supported by technically defensible rationales.

For statistical comparisons and mathematical manipulations, non-detected values will be represented by a
concentration equal to the sample-specific limit of detection. Duplicate results (original and duplicate) will
not be averaged for the purpose of representing the range of concentrations; however, the average of the
original and duplicate concentrations will be used to represent the concentration at a particular sampled
location.

Identify the personnel responsible for performing the usability assessment:

The Tetra Tech PM, Project Chemist, FOL, and Project Scientist will be responsible for conducting the
listed data usability assessments. The data usability assessment will be reviewed with the Navy RPM,
Tetra Tech PM, and IDEM PM. If deficiencies affecting the attainment of project objectives are identified,
the review will take place either in a face-to-face meeting or a teleconference, depending on the extent of
identified deficiencies. If no significant deficiencies are identified, the data usability assessment will simply
be documented in the project report and reviewed during the normal document review cycle.
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Data Usability Assessment

Describe the documentation that will be generated during usability assessment and how usability
assessment results will be presented so that they identify trends, relationships (correlations), and

anomalies:
The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or

rejection (R). Written documentation will support the non-compliance estimated or rejected data results.
The project report will identify and describe the data usability limitations and suggest resampling or other

corrective actions, if necessary.
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