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EXECUTIVE SUMMARY

Tetra Tech 'NUS, Inc. (Tetra Tech) has prepared this Sampling and Analysis Plan (SAP) that
encompasses Field Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP) requirements for
the Phase I Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Solid Waste
Management Unit (SWMU) 22 - Lead Azide Pond ét Naval Support Activity (NSA) Crane, Crane, Indiana
under Contract Task Order (CTO) F279, Contract N62470-08-D-1001, Comprehensive Long-Term
Environmental Action Navy (CLEAN). '

The SAP contained herein was generated for and complies with applicable United States (U.S.)
Department of the Navy (Navy), U. S. Environmental Protection Agency (USEPA) Region 5, and Indiana.
Department of Environmental Management (IDEM) requirements, fegulations, guidance, and technical
standards. This includes the Department of Defense (DoD), Department of Energy (DOE), and USEPA
Interagency Data Quality Task Force (IDQTF) environmental requirements regarding federal facilities. To
comply with IDQTF requirements, this SAP is presented in the format of standard worksheets specified in
the Uniform Federal Policy Quality Assurance Project Plan (UFP-QAPP) guidance documents (IDQTF,
2005).

This SAP outlines the organization, project management, objectives, planned activities, measurement,
data acquisition, assessment, oversight, and data review procedures associated with the planned
investigations at SWMU 22. Protocols for sample collection, handling, and storage, chain-of-custody,

taboratory and field analyses, data validation, and reporting are also addressed in this SAP.

SWMU 22 is the area referred to as the Explosive Actuated Device (EAD)/ Booster Area or the “Backline”.
The Booster Area was designed and constructed to load 5-inch rockets during World War ll. EADs were
loaded with explosives such as lead azide, lead styphnate, tetryl, RDX, and black powder. Building 136
was used for the propellaht portion, Building 138 was the pressing building for warheads, and Building

"2520 was the final assembly building. A conveyor tunnel connected Building 136 and 2520 in support of

the former process. The area is currently operated by the Army and is involved in the production of small
explosive charges and fuse maintenance. The buildings associated with the Backline are planned to be
demolished in 2011.  An unlined retention pond was located at the northern end of the Backline. It
received overflow wastewater from sumps associated with the process buildings. The retention pond was

removed in 1981.

The objective of this project is to provide sufficient data to support decisions regarding potential remedial
action if contamination is identified above conservative, risk-based screening criteria; or conversely no
further action (NFA) if concentrations of constituents of concern are determined not to be present at

significant levels. Investigation procedures will comply with the site-specific field Standard Operating
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Procedures (SOPs), included in Appendix A,.and laboratory analytical procedures will comply with the

laboratory SOPs. The field work and sampling are scheduled to begin in January 2011. A complete
schedule is detailed in SAP Worksheet No. 16.

The field activities under this SAP will be conducted in accordance with the Site-Specific Health and
Safety Plan (Tetra Tech, 2010).
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°C
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%RSD
ABG
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DPT
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EAD
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EDD
ELAP
ERA
ERSM
ESI
FD
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ACRONYMS AND ABBREVIATIONS
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Ammunition Burning Ground
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Below Ground Surface
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Department of Defense:
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FOL Field Operations Leader

FLAA Flame Atomic Absorption

FSP Field Sampling Plan

FTMR Field Task Modification Request

GW-DCL Groundwater Default Closure Level

GPS Global Positioning System

HASP Health and Safety Plan

HAZWOPER Hazardous Waste Operations and Emergency Response
HDOP Horizontal Dilution of Precision

HHRA Human Health Risk Assessment

HMX Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine / His/Her Majesty’s Explosive
HNO;3 Nitric Acid

HPLC High Pressure Liquid Chromatography

HSM Health and Safety Ma'nager

IAS Initial Assessment Study

ICAL Initial Calibration

ICP-MS Inductively Coupled Plasma - Mass Spectrometry

ICS Interference Check Standard

ICV Initial Calibration Verification

I-DCL Industrial Default Closure Level
-IDEM Indiana Department of Environmental Management
IDEM SW Indiana Minimum Surface Water Quality Standards
IDQTF Intergovernmental Data Quality Task Force

IDW Investigation-Derived Waste

IRCDQM Installation Restoration Chemical Data Quality Manual

IS Internal Standard

IUPPS Indiana Underground Plant Protection Services

L Liter

LANL Los Alamos National Laboratory

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LIMS Laboratory Information Management System

LOD Limit of Detection

LODV Limit of Detection Verification

LOQ Limit of Quantitation

LUC Land Use Control

MCT Matrix Conductivity Threshold

mg/kg Milligram per Kilogram
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mg/L Milligram per Liter
MPC Measurement Performance Criterion
MS Matrix Spike
MSD Matrix Spike Duplicate
mst Mean Sea Level

"NA Not Applicable
NAVFAC Naval Facilities Engineering Command
Navy: U. S. Department of the Navy
NEESA Naval Energy and Environmental Support Activity
NFA No Further Action

. NIRIS Naval Installation Restoration Information Solutions
NSA Naval Support Activity
NTU Nephelometric Turbidity Unit
ORP Oxidation-Reduction Potential
OSHA Occupational Safety and Health Administration
oz Ounce

. PDF Portable Document Format
PETN Pentaerythritol tetranitrate
PM Project Manager
POC Point of Contact
PPE Personal Protective Equipment
ppm Part per Million
PQO Project Quality Objective
psi Pounds per Square Inch
PSL Project Screening Level
PT Proficiency Testing (previously known as performance evaluation sample)
QA Quality Assurance
QAM Quality Assurance Manager
QAPP Quality Assurance Project Plan
QC Quality Control
QsSM Quality Systems Manual
r Linear Regression Correlation Coefficient
R3 SED BTAG USEPA Regiori 3 Biological Technical Assistance Group Freshwater Sediment Screening
Benchmark
R3 SW BTAG USEPA Region 3 Biological Technical Assistance Group. Freshwater Surface Water
Screening Benchmark '

R5 ESL USEPA Region 5 Ecological Screening Leve!
RCRA

Resource Conservation and Recovery Act
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R-DCL
RDX
RF
RFI
RISC
RL
RPD
RPM
R-RSL
RRT
R-SSL
RT
SAP
SDG
SOP
SQL
SRM
SSL
SSO
SWMU
TBD

“ Tetra Tech
Tetryl
TNT
TOC
T-RSL
UFP-QAPP
Hg/L
u.s.
USAEHA
USEPA
uv
VvOC
WWTP
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Residential Default Closure Level

Octahydro-1,3,5,7-tetranitro-1,3,5-triazine / Royal Demoalition Explosive

Response Factor

Resource Conservation and Recovery Act Facility Investigation

Risk Integrated System of Closure

Reporting Limit

Relative Percent Difference

Remedial Project Manager

Residential Regional Screening Level

Relative Response Time

Risk-Based M_igration-to-Groundwater Soil Screening Level
Retention Time

Sampling and Analysis Plan

Sample Delivery Group . '

Standard Operating Procedure

Structured Query Language

Standard Reference Material

Soil Screening Level

Site Safety Officer

Solid Waste Management Unit

To Be Determined _

Tetra Tech .NUS, Inc.
Methyi-2,4,6-trinitrophenylnitramine
2,4,6-Trinitrotoluene

Total Organic Carbon

Tapwater Regional Screening Level

Uniform Federa! Policy for Quality Assurance Project Plans
Microgram per Liter

United States

United States Army Environmental Hygiene Agency
United States Environmental Protection Agency
Ultraviolet

Volatile Organic Compound

Wastewater Treatment Plant
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SAP Worksheet No. 2 -- SAP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

-Site Name/Number: Lead Azide Pond

Operable Units: Solid Waste Management Unit (SWMU) 22

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) F279

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

2. Identify regulatory program: The Indiana Department of Environmental Management (IDEM)

Hazardous Waste Closure and Corrective Action Programs, which implement and enforce the Resource

Conservation and Recovery Act (RCRA) at NSA Crane, and related state laws and rules.
3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session ' Date
Data Quality Objective (DQO) Meeting May 12, 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:

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

7. Lead organization: IDEM (regulatory oversight)

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:

Not Applicable (NA), as there are no exclusions.
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SAP Worksheet No. 3 -- Distribution List
(UFP-QAPP Manual Section 2.3.1)

Title: SAP for SWMU 22 RFI

Revision Number: 0

Revision Date: November 2010

Name of SAP Title/Role Organization Telephone E-Mail Address or Mailing Dgg:::_‘zrt
Recipient 9 Number Address N
umber
Howard Hickey Navy Remedial Project NAVFAC Midwest 847-688-2600 | howard.hickey@navy.mil NA
Manager (RPM)/ Manages 201 Decatur Avenue X243
Project Activities for the Navy | Building 1A
Great Lakes, IL 60088
Tom Brent Environmental Restoration NAVFAC PWD Crane 812-854-6160 | thomas.brent@navy.mil NA
Site Manager (ERSMY/ Code PRC42,
Facility Point of Contact Building 3245
(POC) 300 Highway 361
Crane, IN 47522
To Be Determined Government Chemist NAVFAC Atlantic TBD TBD NA
(TBD) _
Bonnie Capito égmi'?fstfaﬁve Record NAVFAC Atlantic 757-322-4785 | bonnie.capito@navy.mil NA
ibrarian
Doug Griffin State RPM/ Provides IDEM 317-233-2710 | dgriffin@idem.in.gov NA
Regulator Input Office of Land Quality
: 100 North Senate Avenue
. _ indianapolis, IN 46204-2241
Peter Ramanauskas USEPA RPM/ Provides USEPA Region 5 312-866-7890 | ramanauskas.peter@epa.gov NA
Regulator Input 77 West Jackson Blvd.
Chicago, IL 60604 _
John Trepanowski Program Manager/ Manages | Tetra Tech 610-382-1532 | john.trepanowski@tetratech.com | NA
(copy of cover letter Navy Initiatives 234 Mall Boulevard :
only) Suite 260
King of Prussia, PA 19406
Garth Glenn (copy of | Deputy Program Manager/ Tetra Tech 757-461-3926 | garth.glenn@tetratech.com NA
cover letter only) Manages Program Activities 5700 Lake Wright Drive
Suite 309
Norfolk, VA 23502
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Title: SAP for SWMU 22 RFI

Revision Number; 0

Revision Date: November 2010

. - Document
Name of SAP . P Telephone E-Mail Address or Mailing
Recipient Title/Role Organization Number Address Control
; Number
Ralph Basinski Activity Coordinator/ _ Tetra Tech 412-921-8308 | ralph.basinski@tetratech.com NA
Coordinates and oversees 661 Andersen Drive
Tetra Tech projects at NSA Foster Plaza 7
Crane Pittsburgh, PA 15220
Tim Evans Project Manager (PM)/ 412-921-7281 | tim.evans@tetratech.com NA
Manages Project Activities
TBD Field Operations Leader TBD TBD NA
(FOL) and Site Safety Officer
(8S0)/ Manages Field
Operation and Site Safety
Issues
Tom Johnston, PhD Quality Assurance Manager 412-921-8615 | tom.johnston@tetratech.com NA
(electronic copy only) | (QAM) Manages Corporate '
Quality Assurance (QA)
Program and Implementation
Matt Soltis [Health Health and Safety Manager 412-921-8912 | matt.soltis@tetratech.com NA
and Safety Plan (HSM)/ Manages Corporate
(HASP) only] Health and Safety Program
Joe Samchuck Data Validation Manager 412-921-8510 | joseph.samchuck@tetratech.com | NA
(electronic copy only) | (DVM)/ Manages Data :
Validation
Lee Leck (electronic Data Manager/ Manages 412-921-8856 | lee.leck@tetratech.com NA
copy only) Databases :
Mark Traxler Project Chemist/ Provides Tetra Tech 610-382-1171 | mark.traxler@tetratech.com NA
(electronic copy only) | Coordination with Laboratory | 234 Mall Boulevard.
o : Suite 260 o
King of Prussia, PA 19406
Cynthia Clark Laboratory PM/. APPL, Inc. (APPL) 559-275-2175 | cclark@applinc.com NA
(electronic copy only) | Representative for 908 N. Temperance Avenue
Laboratory and Analytical Clovis, CA 93611
Issues '
Driller (TBD) Direct-Push Technology TBD TBD TBD NA
(electronic copy only) | (DPT) Subcontractor PM/
Provides DPT Services
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SAP Worksheet No. 4 -- Project Personnel Sign-Off Sheet
(UEP-QAPP Manual Section 2.3.2)

Certification that project personnel have read the text will be obtained by one of the following methods as applicable:

1. In the case of regulatory agency personnel with'oversight authority, approval letters or e-mails will constitute verification that applicable
sections of the SAP have been reviewed. Copies of regulatory agency approval letters / e-mails will be retained in the project files and are
listed in Worksheet No. 29 as project records.

2. E-mails will be sent to the Navy, Tetra Tech, and subcontractor project personnel whom will be requested to verify by e-mail that they have
read the applicable SAP / sections and the date on which they were reviewed. Copies of the verification e-mail will be included in the project

files and are identified in Worksheet No. 29.

Copies of the signed Worksheets No. 1 and 4 will be retained in the project files and are identified as a project documents in Worksheet No.

29.
Telephone SAP Section Date SAP
Name " Organization/Title/Role Number Signature/E-Mail Receipt Reviewed Read
Navy and Regulator Project Team Personnel _
Howard Hickey NAVFAC Midwest / Navy RPM/ | 847-688-2600 | See Worksheet No. 1 for All
Manages Project Activities for X243 signature '
. the Na_vy .
Tom Brent NSA Crane/ ERSM/ Facility | 812-854-6160 | See Worksheet No. 1 for All
POC signature
Doug Griffin IDEM/ RPM/ Provides | 317-233-2710 | See Worksheet No. 1 for All
Regulator Input signature :
Peter Ramanauskas USEPA/ RPM/ Provides | 312-866-7890 | See Worksheet No. 1 for All
Regulator Input signature
061014/P (WS #4) ' Page 14 of 105 : CTOF279
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Telephone SAP Section Date SAP
Name " Organization/Title/Role Number Signature/E-Mail Receipt Reviewed Read
Tetra Tech Project Team Personnel
Tim Evans Tetra Tech/ PM/ Manages | 412-921-7281 See Worksheet No. 1 for All
Project Activities signature
TBD Tetra Tech/ FOL/SSO/ TBD All
Manages Field Operation and
Site Safety Issues : .
Tom Johnston, PhD Tetra Tech/ QAM/ Manages | 412-921-8615 | See Worksheet No. 1 for All
Corporate QA Program and signature
. Implementation
Matt Soltis Tetra Tech/ HSM/ Manages { 412-921-8912 | See HASP for signature HASP
Corporate Health and Safety
Program :
Mark Traxler Tetra Tech/ Project Chemist/ | 610-382-1171 All
Provides Coordination  with
laboratory
Joe Samchuck Tetra Tech/ DVM/ Manages | 412-921-8510 Worksheet Nos.
data validation 12, 14, 15, 19,
20, 23-28, 30,
and 34-37
Lee Leck Tetra Tech/ Data Manager/ | 412-921-8856 Worksheet Nos.
Manages Databases 12, 14, 15, 19,
20, 23-28, 30,
and 34-37
Subcontractor Personnel
Cynthia Clark APPL/ Laboratory PM/ | 559-275-2175 Worksheet Nos.
Representative for Laboratory | - 6, 12, 14, 15,
and Analytical Issues 19, 23-28, 30,
. and 34-36 -
Driller (TBD) DPT  Subcontractor ~ PM/ TBD Waorksheet Nos.
Provides DPT Services 6,14, 17, and
Figures
1 Persons listed on this worksheet will be responsible for distributing the SAP to the appropriate people within their organization.
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SAP Worksheet No. 5 -- Project Organizational Chart
(UEP-QAPP Manual Section 2.4.1)

Lines of Authority secssssansnssnna  Lines of Communication

TSNS RS NSNS SN PSS A NGNS NN N AU SN NSNS TSI NS E NS ERNER,

Peter Howard Hickey 1 (

) L

Tom Brent \ rTom Johnston
Ralph Basinski NSA Crane Tetra Tech
Tetra Tech ERSM preees QAM

Crane Activity ssdesnense 812-854-6160 - 412-921-8615

. TBD
D;ug GRr}IDf;/lln Ramanauskas | ....ecassssssne: Navy RPM Government
tate USEPA RPM i
847-688-2600 . Chemist
317-233-2710 | 312-866-7890 X243 TBD

Coordinator
412-921-8308 / k

412-921-8912 TBD

Matt Soltis TBD
Tetra Tech Tetra Tech
HSM SussssEnms FOL/SSO

Tim Evans Mark Traxler

Tetra Tech Tetra Tech

PM Chemist
412-921-7281 610-382-1171
0..
0’..
Joe Samchuck Cynthia Clark
Tetra Tech APPL
18D DVM ""*""*l  Laboratory PM
412-921-8510 559-275-2175
Tetra Tech o
Field Technician

TBD
Lee Leck
Tetra Tech
-Data Manager

" DPT Installation 412-921-8856
Subcontractor PM .

TBD

061014/P (WS #5) Page 16 of 105 CTO F279
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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 22 RFI
Revision Number: 0
Revision Date: November 2010

Phone
Communication Driver Responsible Affiliation Name Number Procedure
, and/or E-Mail
SAP amendments Tetra Tech FOL/SSO TBD TBD The Tetra Tech FOL will verbally inform the
Tetra Tech PM Tim Evans 412-921-7281 Tetra Tech PM within 24 hours of realizing a

Navy RPM

Howard Hickey

847-688-2600
x243

need for an amendment.

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

SAP amendments will be submitted by the Tetra
Tech PM to the Navy RPM for review and
approval..

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

Changes in field work schedule Tetra Tech PM Tim Evans 412-921-7281 The Tetra Tech PM will verbally inform the Navy

Navy RPM Howard Hickey 847-688-2600 RPM and the NSA Crane ERSM on the day that

X243 a schedule change is known and will document

NSA Crane ERSM Tom Brent 812-854-6160 the change via schedule impact letter within one

12-854- business day of when the impact is realized.

Issues " in the field that result in | Tetra Tech FOL/SSO TBD TBD The Tetra Tech FOL will verbally inform the

changes in scope of field work Tetra Tech PM Tim Evans 412-921-7281 | Tetra Tech PM on the day that the issue is
Navy RPM Howard Hicke 847-688-2600 | discovered.

avy W B ickey X243 The Tetra Tech PM will inform the Navy RPM

NSA Crane ERSM Tom Brent 812.854.6160 | 29 the NSA Crane ERSM (verbally or via e-

mail) within one business day of discovery.

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

The Tetra Tech PM will. document the change
via an FTMR form within two days of identifying
the need for change and will obtain required
approvals within five days of initia@g the form.
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Iindiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

Phone
Communication Driver Responsible Affiliation Name Number Procedure
and/or E-Mail
Recommendations to stop work and Tetra Tech FOL/SSO TBD TBD if Tetra Tech is the responsible party for a stop
initiate work upon corrective action Tetra Tech PM Tim Evans 412-921-7281 work command, the Tetra Tech FOL will inform

Tetra Tech QAM
Tetra Tech Project Chemist

Tom Johnston
Mark Traxler

412-921-8615
610-382-1171

onsite personnel, subcontractor(s), the NSA
Crane ERSM, and the identified Project Team
members within one hour (verbally or by e-mail).

Tetra Tech HSM Matt Soltis 412-921-8912 If a subcontractor is the responsible party, the
Navy RPM Howard Hickey 847-688-2600 subcontractor PM must inform the Tetra Tech
NSA Crane ERSM Tom Brent x243 FOL within 15 minutes, and the Tetra Tech FOL
_ 812-854-6160 will then follow the procedure listed above.
Corrective action for field program Tetra Tech PM Tim Evans 412-921-7281 'fhe Tetra Tech QAM will notify the Tetra Tech

Tetra Tech QAM

Tom Johnston

412-921-8615

PM verbally or by e-mail within one business day

Navy RPM Howard Hickey 847-688-2600 that the corrective action has been completed.
x243 The Tetra Tech PM will then notify the Navy
RPM (verbally or by e-mail) within one business
day
Field data quality issues Tetra Tech FOL/SSO TBD 8D The Tetra Tech FOL will inform the Tetra Tech
Tetra Tech PM Tim Evans 412-921-7281 PM (verbally or via e-mail) on the same day that

a field data quality issue is discovered.

Analytical data quality issues

APPL Laboratory PM

Tetra Tech Project Chemist
Tetra Tech PM

NSA Crane ERSM

Cynthia Clark
Mark Traxler
Tim Evans
Tom Brent

559-275-2175
610-382-1171
412-921-7281
812-854-6160

The Laboratory PM will notify (verbally or by e-
mail) the Tetra Tech Project Chemist within one
business day of when an issue related to
laboratory data is discovered.

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

The Tetra Tech PM will notify (verbally or via e-
mail) the NSA Crane ERSM of significant
analytical data quality issues within one
business day of resolution.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

.Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

SAP Worksheet No. 7 -- Personnel Responsibilities and Qualifications Table:

(UEP-QAPP Manual Section 2.4.3)

. Organizational S
Name Title/Role ganizat Responsibilities
Affiliation
Howard Hickey Navy RPM/ | NAVFAC Midwest Oversees project implementation, including scoping, data review, and evaluation.

Manages Project
Activities for the
Navy

Tom Brent ERSM/ Manages NSA Crane Oversees site activities, participates in scoping, conducts data review and evaluation, and reviews the
daily site activities SAP.
related to this
project

Doug Griffin RPM/  Provides | IDEM Participates in scoping, conducts data review and evaluation, and approves the SAP on behalf of IDEM.
Regulator Input
RPM/  Provides | USEPA Region 5 Participates in scoping, data review, and evaluation, and approves the SAP on behalf of USEPA.

Ramanauskas Regulator Input

Ralph Basinski Activity Tetra Tech Oversees project implementation, including scoping, data review, and evaluation, for all Tetra Tech
Coordinator/ projects at NSA Crane.
Oversees project
activities

Tim Evans PM/ Manages | Tetra Tech Oversees project, financial, schedule, and technical day-to-day management of the project.
project on a daily
basis '
FOL/SSO/ Tetra Tech As FOL, supervises, coordinates, and performs field sampling activities.
Manages field As the SSO, is responsible for on-site project-specific health and safety training and monitoring site
operations  and conditions. Details of these responsibilities are presented in the HASP.
oversees site
activities to
ensure safety
requirements are
met

Tom Johnston QAM/  Oversees | Tetra Tech Ensures that quality aspects of the CLEAN Program are implemented.
program and :
project QA
activities

Matt Soltis HSM/  Oversees | Tetra Tech Oversees the Tetra Tech CLEAN Program Health and Safety Program.
health and safety
activities
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

Organizational

Name Title/Role e Responsibilities
Affiliation P

Mark Traxler Project Chemist/ | Tetra Tech Participates in project séoping, prepares laboratory scopes of work, and coordinates laboratory-related
Conducts data functions with laboratory. Oversees data quality reviews and QA of data validation deliverables.
validation and
reporting _

Joseph Samchuck DVM/  Oversees | Tetra Tech Manages data validation activities within Tetra Tech, including ensuring QA of data validation deliverables,
data validation providing technical advice on data usability, and coordinating and maintaining the data validation review
activities schedule.

Lee Leck Data Manager/ | Tetra Tech Manages Tetra Tech databases and ensures input of data.
Oversees
database
activities

Cynthia Clark Laboratory PM/ | APPL Coordinates analyses with laboratory chemists, ensures that scope of work is followed, provides QA of
Manages project data packages, and communicates with Tetra Tech project staff.

TBD DPT Driller | TBD Performs DPT soil borings according to scope of work.

In some cases, one person may be designated responsibilities for more than one position. For example, the Tetra Tech FOL will be responsible for SSO
duties. This action will be performed only as credentials, experience, and availability permits.
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Project-Specific SAP Title: SAP for SWMU 22 RFi

Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: November 2010

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

Title: SAP for SWMU 22 RFI

Revision Number: 0

Revision Date: November 2010

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

Project Name: Phase | RFI

Projected Date(s) of Sampling:
Summer 2010

Project Ma'nager: Tim Evans

Site Name: SWMU 22 — L ead Azide Pond

Site Location: Crane, Indiana

Date of Session: May 12, 2010

Scoping Session Purpose: DQO Scoping Meeting
Name Title Affiliation Phone # E-Mail Address Project
Role
Tim Evans PM Tetra Tech 412-921-7281 | tim.evans@tetratech.com Management
Tom Brent ERSM - NSA Crane 812-854-6160 | thomas.brent@navy.mil Management
Peter : . .
Ramanauskas RPM EPA Region 5 | 312-866-7890 | ramanauskas.peter@epa.gov EPA RPM
- Doug Griffin RPM IDEM 317-233-2710 | dgriffin@idem.in.gov State RPM
: . QA _
Tom Johnston | QAM Tetra Tech 412-921-8615 | tom.johnston@tetratech.com Management
Crane -
Ralph . Activity Tetra Tech 412-921-8308 | ralph.basinski@tetratech.com Manag.ement
Basinski " /Oversight
Coordinator
. Proiect Chemist/
Mark Traxler Jec Tetra Tech 610-382-1171 | mark.traxler@tetratech.com DQO
Chemist Facilitator

Comments/Decisions: Discussed SWMU 22 historical use and available data. Discussed the steps for
the Phase | RFI in accordance with the UFP-SAP format.

Action Items: Tetra Tech assigned the task to prepare the draft UFP-SAP.

Consensus Decisions: See meeting minutes in Appendix C. The meeting participants developed project

quality objectives (PQOs) using USEPA's seven-step DQO process. Consensus decisions included the

following:

¢ Phase | RFI activities will be limited to investigation of soil, surface water, and sediment to determine

whether SWMU 22 site-related contaminant levels are greater than conservative, risk-based Project

Screening Levels (PSLs). Nature and extent delineation, risk assessments, and corrective measures

will be addressed in later phases, if necessary; groundwater would be investigated during later

phases, if necessary.
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Prbject-Speciﬁc SAP . Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: November 2010
e Collect surface soil samples (from 0 to 2 feet below ground surface [bgs]) and subsurface soil
samples (3 to 4 feet bgs) to address the main investigative areas of the site (as identified in
Worksheet No. 18); and collect surface water and collocated sediment samples (from 0 to 6 inches
bgs) from the headwater to Turkey Creek and two drainage areas that flow to the headwater to

Turkey Creek.

- Collect 16 biased surface soil samples and 14 biased subsurface samples from areas that may be
impacted from chemicals due to historical site activities, including near various buildings, the
former pond and surro_unding area, and an area south of Building 0136.

- Collect three surface water samples and three collocated sediment samples from each of two on-
site surface drainages that ultimately flow to the headwater to Turkey Creek, and three surface

water samples and three collocated sediment samples from.the headwater to Turkey Creek.

- These quantities were deemed to be sufficient by the IDEM RPM to meet the PQOs for Phase |

activities.

* Analyze collected samples for a specific list of target analytes based on historical use within each
particular area. It was agreed that the specific list of target analytes will be analyzed for all samples,
include the eight RCRA metals, the full SW-846 Method 8330B list of explosives, and perchlorate
following SW-846 Method 6850. In addition, sediment samples will. be analyzed for Total Organic
Carbon (TOC) to support ecological risk calculations, if necessary, and a few soil samples will
additionally be analyzed for pH to support risk assessments and to support discussions regarding the

potential migration of metals.

« |If any of the risk-based screening criteria are exceeded in Phase | samples, the Project Team will
evaluate the distribution, magnitude, and significance of the exceedance(s) to determine the most
appropriate path forward with the ideal goal of clean closure under IDEM residential default closure

level (R-DCL) criteria; if possible and cost-effective.

e The Project Team agreed that the standard Detection Limits (DLs), Limits' of Detection (LOD}), and
Limits of Quantitation (LOQs) that Department of Defense (DoD) Environmental Laboratory Program
(ELAP) accredited laboratories are capable of attaining under normal conditions fdr SW-846 Methods
6020A/7470A/7471(A or B) for RCRA Metals, 8330B for explosives, and 6850 for perchlorate would
be sufficient to meet the Phase | project needs, regardless of the lowest applicable risk-based criteria
values. Applicable screening criteria for human health and ecological receptors were identified in the

Strawman presentation and further clarified during the meeting.
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» The Project Team did not plan for specific Phase 1l and Phase lll (i.e., permanent groundwater well
installation and long-term monitoring) RFI field activities in the event they are required, based on the
results of the Phase |, but did discuss the potential need for additional data, if exceedances are
identified at SWMU 22. The data collection design and performance criteria to be applied to data
collected during the Phase | RFI will support screening-level human health and ecological risk
assessments and will assist in developing the Phase Il RFl sampling design and rationale to further
evaluate risk and to complete the delineation of any identified contamination. Details of Phase Il
activities were not presented in this UFP-SAP because they would be addressed separately in an
Addendum. '
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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 22 — Lead Azide Pond (Site) and
a conceptual site model (CSM) that describes potential contamination routes and possible exposure

pathwéys. The CSM served as the basis for developing the sampling and analysis program.

101 PHYSICAL SITE DESCRIPTION

SWMU 22 is within the area referred to as the Explosive Actuated Device (EAD)/ Booster Area. The Site
is located along Highway H-45 in the north-central area of NSA Crane, about a mile and a half south of
Lake Greenwood (Figure 10-1). SWMU 22 sits at an elevation around 760 feet mean sea level (msl).
The east and south sides of the Site siope gently down to an elevation around 650 feet msl. The area
surrounding SWMU 22 is forested. '

The nearest surface water drainage, a headwater to Tdrkey Creek, is located approximately 550 feet east
of the Site. As shown on the SWMU 22 Base and Site Location Map on Figure 10-1, the headwater of
Turkey Creek runs into Turkey Creek proper approximately 1-1/2 miles south of the Site.

NSA Crane is in the unglaciated Crawford upland physiographic province of southern Indiana. The
Crawford upland physiographic province is a rugged dissected plateau bordered on the west by the
Wabash lowland and on the east by the Mitchell plain. Bedrock geology is mapped as Pennsylvanian
and Mississippian sandstones, limestones, and shales overlain by Quaternary age deposits.
Groundwater flow in the area generally mimics topography and is assumed to flow south and west to the
headwaters of Turkey Creek. Depth to groundwater is unknown; based on other sites in the area with
known groundwater depths, it is expected to be less than 20 feet bgs. It was observed duri.ng a site visit

7

in September 2009 that bedrock is exposed in various areas of SWMU 22.

The nearest residences are approximately 5 miles northwest of the Site in the village of Crane, which is
located just west of NSA Crane. There are no known historical or cuitural concerns, such as Native
American burial grounds, historic landmarks on, or in the vicinity of, the Site. There are no land use

controls (LUCs) associated with the Site.

10.2 SITE HISTORY

The Booster Area was designed and constructed to load 5-inch rockets during World War 1l. EADs were
loaded with explosives such as lead azide, lead styphnate, tetryl, RDX, and black powder. The area is
currently operated by the Army and is involved in the production of small explosive charges and fuse

maintenance.
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The site layout of SWMU 22 is illustrated on Figure 10-2. SWMU 22 can be considered as three distinct

production areas:

e Building 136 --Propellant Portion Building (including Lead Azide Pond)
¢ Building 138 - Pressing Building
e Building 2520- Final Assembly Building

Building 136 was used for the probellant pOftion., Building 138 was the pressing building for warheads,
and Building 2520 was the final assembly building. A conveyor tunnel connects Building 136 and 2520 in

support of the process.

Building 136 Area and Lead Azide Pond

In the 1960s, a detonator loading line was established in Building 136 where lead azide and other
sensitive explosives were loaded into small detonators. For Building 136 activities, processes were
conducted progressively in the buildings north of Building 136, referred to as the “Backline”. According to
the Initial Assessment Study (IAS) conducted in 1983 by the Naval Energy and Environmental Support
Activity (NEESA) (NEESA, 1983), the initiating materials were not manufactured at SWMU 22; the
materials were shipped to SWMU 22 water- or alcohol-wet. The manufacturing processes associated

with Building 136 involved the following:

Raw materials were received in Building 2855 and in the wet magazine Building 2856.
Materials were dried in Buildings 2857 and 2858.
3. Materials were physically screened in Buildings 2859 and 2860. Buildings 2861 and 2862 were dry
storage. .
The final weighing and blending operation occurred in Building 2863.

Final loading occurred in Building 136 by press loading or pouring.

Operations at the Backline were discontinued in the 1980s. Building 136 is currently used for work for

classified flares.

Many of these buildings have earthen berms built around them in case of explosion, and each building in
the Backline has at least two sumps into which screening and rinse waters drained. The screening and
rinse waters were neutralized in the individual sumps. Solids from the sumps were collected and
transported to the Ammunition Burning Ground (ABG) for treatment by flashing. Overflow from the sumps
went to a retention pond (referred to as the Lead Azide Pond) north of Building 2856 via gravity flow in

terra cotta pipes. It was reported that approximately 2,300 galions of wastewater were generated by the
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complex per week (8 hours operation, 5 days a. week) (United States Army Environmental Hygiene
Agency [USAEHA], 1979). The location of the retention pond is illustrated on Figure 10-2.

The retention pond was unlined and received wastewater from the Backline operations. The pond was in
use between the years of 1961 to 1977. It was estimated that 100 pbunds of lead salts were discharged
into the pond during this period (NEESA, 1983). The pond was located approximately 50 feet south of
the western portion of Building 2520 and approximately 30 feet northeast of Building 2856 (Figure 10-2).
The pond was approximately 15 feet long by 8 feet wide by 3 feet deep. Periodically, the pond was
pumped out, and sediments were removed from the pond and taken to the ABG for disposal
(A.T. Kearney, Inc., 1987). It was stated in an internal Navy document (Status Report Environmental
Projects, dated January 30, 1980), that overflow from the pond discharged into the watershed and
ultimately into the headwater to Turkey Creek. In 1981, the pond was closed. Contaminated soil and
effluent were removed from the site to an approved landfil by a state-certified waste hauler
(A.T. Kearney, Inc, 1987). Thé pond was filled in and no longer exists (NEESA, 1983). No other

documentation was discovered concerning the volume of material removed from the pond.

An 8.5- by 10- by 7-foot deep reaction sump unit was constructed near the former pond to receive the
wastewater after the pond became inactive (Figure 10-2). Flow from the unit was directed to the sanitary
sewer. The discharge from the sufnp was capped in 1982, and the piping was directed to a wastewater
treatment plant (WWTP) (Building 3074). The location of the former lead azide pond and sump are
shown on Figures 10-2 through 10-4,

A WWTP facility (Building 3074) was built in 1982 to treat wastewaters generated from Building 136
operations. Wastewater from the Building 136 area flowed to the lift station, constructed in the former
reaction sump, and was then pumped to Building 3074. The WWTP facility was reportedly never used

-due to discontinuation of operations on the Backline.

In an internal Navy memorandum (Replacement of Sewer Lines in B-136 Complex, dated August 20,
1990), it was reported that the lift station received water during rainfall events when site operations were
not occurring. It was suspected that one or more of the lines were leaking. The memorandum reported
that the wastewaters may have contained lead azide, tetrazene, lead styphnate, and NOL-130 (mix of
barium nitrate, antimony trisulfide, lead azide, lead styphnate, and tetrazene). The memorandum

indicated that the complex is constructed on bedrock.
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Building 138 Area

Building 138 has been used since at least the 1950s for pressing small charge weights in pellet form,
principally with black powder. Building 2533, located north of Building 138, reportedly has been used for

mixing of explosive powders.

Building 2520 Area

The assembly of finished items such as of MK95 detonators or boosters took place in Building 2520
(NEESA, 1983). Building 2803, located southeast of Building 2520, was used to test rocket components
in live firing tests. Recently, Building 2520 has been cleaned out.

'10.3 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

Surface water and sediment sampies were collected in 1979 from the drainage ditch below the pohd_
(USAEHA, 1979). The sample locations are shown on Figure 10-4. Surface water from the drainage
ditch had lead concentrations ranging from 0.18 to 1.99 milligrams per liter (mg/L) and RDX
concentrations of 0.02 to 4.4 mg/L. Sediment from the drainage ditch had a reported lead _(ioncentration
of 2.86 milligrams per 1 gram, or 2,860 milligrams per kilogram {mg/kg). A sediment sample from the

bottom of the pond had a reported lead concentration of 12.9 milligrams per 1 gram, or 12,900 mg/kg.

According to the IAS (NEESA, 1983) sludge samples from the Lead Azide Pond (date and location of
collection not identified) had concentrations of lead varying from 0.03 parts per million (ppm) to 17 ppm;
" barium from less than 0.1 to 1.0 ppm; antimony from 0.5 to 2.0 ppm; and chromium from less than 1.0 to

about 1,300 ppm.

A water sample from a drainage outfall (Outfall 028 on Figure 10-2) north of Building 2520 was collected
during a storm water event in April 1996. The analysis identified a concentration of the nitroamine RDX at
4.1 micrograms per liter (ug/L). Lead was not detected in the same sample. Surface water samples
collected as part of the Storm Water Pollution Prevention Plan from the same location in 2005, 2006,
2007, 2008, and 2008, had no detections of RDX ‘above the laboratory' DLs. Lead was detected at
concentrations of 0.0048 mg/L in 2005 and 0.001 mg/L and 0.001 mg/L in 2006 and 2007, respectively.

Lead was not detected in storm water runoff in 2008 and 2009.

104 CURRENT CONDITIONS

The area is currently operated by the Army and is involved in the production of small explosive charges
and fuse maintenance. Building 136 is currently used for work for classified flares. Operations at the

Backiine were discontinued in the 1980s, and the buildings are scheduled for demofition in 2011.
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The current site conditions were obsérved during a site visit in September 2009. Photographs from the
site visit are provided in Appendix D. During the site visit in September 2009, the Backline buildings and
associated sumps (Photograph Nos. 1,2, 3, and 5 of Appendix D) were present but not in use, except for
Building 136 and 2520 and the buildings associated with Building 138 operations (Buildings 138, 2706,
and 2533). The lift station (former reaction sump) was also present (Photograph No. 10 of Appendix D).
The pumps in the lift station are present and piped to discharge to the wastewater treatment facility
{Building 3074) but are not in use due to discontinuation of activities at the site, as noted above. The
former discharge to the sanitary sewer had been capped with a blind flanged during the conversion of the
reaction sump to the lift station. The blind flange is currently rotated slightly to allow precipitation that

collects in the lift station to discharge via gravity flow to the sanitary sewer.

it was observed that a drainage swale exists in the area of the former Lead Azide Pond (Photograph No.
8 of Appendix D). The drainage had some standing water (about 4 inches) and tall grass growing along
it. The drainage runs east from the area of the former Lead Azide Pond and enters a culvert near
Building 2803. The culvert pipe discharges to the hillside on the eastern side of the site (see Figure 10-2
and Photograph No. 9 of Appendix D).

An area of vegetation was observed on the hill slope south of the site that differed from the surrounding
area (i.e., an area of low undergrowth was observed within a forested area) (Figure 10-5). Several
drainage pipes were noted to discharge to the hill slope, up the slope from the area of differing
vegetation. In addition, an area of grass was observed south-southeast of the site. No operations are

known for this area. These areas are visible on the aerial photograph from 1966 (Figure 10-5).

10.5 CONCEPTUAL SITE MODEL

Based on site operations and recent observations as described in Sections 10.4 and 10.5, contamination
at the site is expected to be related to the “Backline” (i.e., Building 136 and the associated process
buildings and features) and the potential migration pathways from it. Therefore, areas of interest include

the following:

Former Lead Azide Retention Pond Area.

» Drainage pathways from Building 136 via sewer lines to the Lead Azide Pond.

e Drainage leading from the Lead Azide Pond towards the headwater to Turkey Creek.

¢ Drainages leading from the bﬁildings on the northern portion of SWMU 22 towards the headwater to
Turkey Creek.

¢ The area of differing vegetation on the hill slope south of the site.
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As explosives have been handled in Building 2520 and potentially in other buildings in the northern
portion of SWMU 22, and given that RDX was detected in 1996 in surface water discharging from SWMU

22, the potential also exists for historical releases to site media from the northern portion of the site.
The areas of interest are shown on Figures 10-2 through 10-5.
Figure 10-6 illustrates the CSM developed for SWMU 22.

10.5.1 Sources and Potential Contaminants

The primary source of contamination at the site is anticipated to be related to the screening and rinse
waters generated in the processes at the site. The waters were collected in sumps at the site buildings,
but overflow went to the former retention pond on-site via sewer lines. Infiltration through the unlined
pond and from the leaking sewer lines from the Backline represents sources of potential contamination at
SWMU 22. From 1961 to 1981, the potential for release into. soil and groundwater was high due to lead
salts and other constituents in the wastewater from the site being discharged to the retention pond. The
potential for release to surface water exists due to the drainage pathway leading from the Lead Azide
Pond to the eastern slope of the site and into the headwater to Turkey Creek. Minor releases may have
also occurred as the wastewater travelled from Building 136, through the series of sumps, and then intc
the Lead Azide Pond.

The site-related constituents include metals (primarily lead) and explosives-related compounds (primarily
RDX and tetryl). In addition, as rocket motors were tested in Building 2803, perchlorate is also

considered a potential site-related constituent.

10.5.2 Contamination Migration Pathways

Based on available information, releases occurred directly into the soil, as well as into surface water
flowing towards the headwater to Turkey Creek during storm events. The principal pathway at the site is
migration of contaminants from the former retention pond to the drainage and surface water bodies.
Constituents may migrate from soil through the vadose zone to groundwater; constituents may migrate

through groundwater and be discharged to the surface water.

After release to the soil, contamination may 1) present a complete exposure pathway to human and
ecological receptors, and/or 2) serve as a source of contamination to groundwater and soil and present a
complete exposure pathway through those routes. The impacts of contamination from groundwater and
surface water runoff may 'present direct exposure to receptors in and along the headwater to Turkey
Creek.
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10.5.3 Receptors and Exposure Pathways

Human receptors include persons who currently, or could in the future, interact with contaminated media.
Persons currently using the Site include industrial or construction workers and trespassers. However,
given that the future land use is unknown, it is customary to evaluate the future use of a property as
residential and recreational. Therefore, potential future receptors include residents and persons
recreating at the Site. Human receptors may be exposed to different media, based on their specific
activities. These media include surface and subsurface soil, groundwater, surface water, and sediment.
Pbtential exposure pathways may include dermal contact with, inhalation of, or ingestion of soil, or dermal

contact with or ingestion of contaminated surface water or sediment.

Ecological receptors include animal and plant species that could be affected by the contaminants that are
present. Typically, ecological receptors can be exposed only to surface media — sdrface soil, surface
water, and upper layers of wetland sediments. Exposure of ecological receptors to groundwater and
subsurface soil is not anticipated; however, contamination in subsurface soil or groundwater may serve
as sources of contamination to sediments or surface water through subsurface transport or diffuse flow to
streams. The exposure medium for ecological receptors is surface soil, sediment, and surface water.
Terrestrial plants, invertebrates, and vertebrates are exposed to the surface soil by direct contact and
ingestion of soil and other food items. Aquatic and semi-aquatic vegetation, benthic invertebrates, and
aquatic organisms may be éxposed to the surface water and sediment by direct contact and/or ingestion
of sediment and surface water and other food items. The benthic invertebrates or other aquatic
organisms may be consumed by wildlife. Although terrestrial vertebrates may be exposed to chemicals

found in the air via inhalation, this is not considered a significant pathway.
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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 EPA’s seven-step DQO/Systematic Planning

Process.

111 PROBLEM DEFINITION

It is unknown whether residual site-related contaminants persist in site media ét levels that could pose an
unacceptable level of human health or environmental risk. Therefore, the site must be investigated to
determine whether unacceptable environmental conditions are present and corrective action or additional
investigation is necessary. To efficiently and cost effectively use resources, it may be necessary to
investigate the site in phases; therefore, phases following the initial investigation only occur as necessary

based on information aéquired.

11.2 INFORMATION INPUTS

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

1. Chemical Data: Surface soil, subsurface soil, and sediment chemical data are needed to determine if
target analytes are present in site media at concentrations greater than risk-based screening criteria.
The list of chemical target analytes and Project Screening Levels (PSLs) associated with these

" analytes for each matrix is presented ih Worksheet No. 15. Selection of target analytes was based
on site operational knowledge and the CSM. The sampling methods are presented in Worksheet No.

18, and analytical methods are presented in Worksheet No. 19.

2. Project Screening Levels: The SWMU 22 RFI requires chemical data that can be compared to
current USEPA and IDEM residential surface soil, subsurface soil, sediment, surface water, and
groundwater (if necessary) risk-based screening criteria. ‘A comprehensive list of the relevant
environmental and medium-specific risk-based screening levels for the target analytes was
determined (for the metals, explosives, and perchlorate). The risk and regulatory criteria applicable to
SWMU 22 include the IDEM RISC Default Closure Tables, Residential and Industrial Closure Levels;
EPA Regions 3, 6, and 9 Residential Regional Screening Levels (R-RSLs) and risk-based migration-
to-groundwater Soil Screening Levels (R-SSLs) for human health risk screening and for use in a
Human Health Risk Assessment (HHRA) during the RFI, if necessary. The surface soil, sediment, -
and surface water ecological benchmarks for ecological risk screening and for use in an Ecological
Risk Assessment (ERA) include the EPA Ecological Soil Screening Levels (Eco SSL) (for soil), EPA
Region 5 RCRA Ecological Screening Levels (R5 ESL) (for soil, sediment, and surface water), EPA
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Region 3 Biological Technical Assistance Group (R3 BTAG) Freshwater Surface Water and Sediment
Screening Benchmarks (for surface water and sediment), Nitroaromatic Munition Compounds:
Environmental Effects and Screening Values from Talmage et al., (1999) (for surface water), toxicity
data from Ecotoxicology of Explosives (Sunahara et al., 2009) (for soil and sediment), and ECORISK
Database (Release 2.4) (LANL, 2009) (for soil). The criterion for each analyte represents the PSL for
each environmental matrix listed in Worksheet No. 15. Backup tables for the selection of PSLs are

presented in Appendix E. o

3. Survey Data: SuNey coordinate data will be coliected and documented in order to map the sampling
locations with sub-meter accuracy. The survey will be relative to the Indiana State Plane Coordinate

System (West Zone).

If the Phase | data indicate that an additional phase of investigation is warranted, it will be necessary to
determine the nature and extent of contamination in soil and possibly in other media, and to estimate the
level of risks at SWMU 22. At that time, specific data requirements for the next phase of investigation will

be determined.

The background data set for various media at NSA Crane will atso be used to determine whether metals
present on-site are naturally occurring, or are site-related. Background data are described in the Base-
Wide Background Soil Investigation for Naval Surface Warfare Center Crane (Tetra Tech, 2001).

1.3 STUDY AREA BOUNDARIES

The study will be performed in a phased manner and address the entire area of SWMU 22 plus the
adjoining stream, an unnamed tributary to Turkey Creek, as shown on Figure 11-1. If elevated levels of
site-related contaminants are’ discovered, one of the objectives of subsequent phases (Phase Il and IlI)
will be to define the boundaries of the contamination, which will require that both contaminated and

non-contaminated media be sampled (i.e., the periméter'of the impacted area must be established).

Phase |

The Phase | boundaries for this RFI will consist of:

+ Surface and subsurface soil from areas with the greatest potential for chemical impacts from process

activities at the site. These areas include:
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- Area of the former Lead Azide Pond;

- Area of the sewer lines and sumps from the Backline buildings toward the former Lead Azide

. Pond;

- Drainages from the Former Lead Azide Pond toward the unnamed tributary to Turkey Creek;

- Drainages north of Building 2520 leading toward Outfall 028; and

- The area of low undergrowth vegetation (possibly related to environmental stress) on the hill

slope south of the site. -

e Surface water and collocated sediment in the unnamed tributary to Turkey Creek from approximately

100 feet upgradient to 200 feet downgradient from the discharge points from the site to the unnamed

tributary to Turkey Creek. This area represents the area most likely to have become contaminated

from SWMU 22, if chemical releases occurred.

(Note: solid matrices [soil and sediment] have been identified in this SAP as soil being in areas outside of
watercourses or drainages and sediment being material in watercourses or drainages, whether saturated
or dry. The provenance of the sediments will evaluated during human health or ecological risk
assessments, if necessary, in order to determine how to address them. Sediments may be considered as
surface soil during the risk assessments, depending on the location conditions. For example, sediments
collected from the hillslope drainages will be considered ‘as surface soils during risk assessments, given

the lack of standing water in the watercourses.)
The following items address the horizontal, vertical, and temporal boundaries for Phase | of the study.

1. The soil population of interest is soil bounded by the outer perimeter of the area where process
operations took place, based upon information from aerial photographs and documents, as identified
on Figure 11-1. The Backline area of SWMU 22 and the unnamed tributary to Turkey Creek are

included for investigation.

2. The vertical boundary of the Phase | study is soil from the ground surface to the top of the water table
or top of bédrock, whichever is shallower. The depth interval of interest for surface soil is 0 to 2 feet
bgs. The subsurface soil interval of interest is 3 to 5 feet bgs based on the increased likelihood of
contamination to be present near the bottom of the former pond or near the subsurface pipes at that
depth. Vertical expansion (deeper depths) may be necessary in Phase Il, if target analyte
concentrations are detected in subsurface scil at concentrations that exceed the PSLs. Bedrock may
be shallow at the site, based on outcrops being present at the site. If the water table is not
encountered in the overburden, subsurface soil samples will be collected _from_the interval above the

bedrock surface.
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3. Surface water from the drainage ditch below the former pond, the drainage north of Building 2520,
and the unnamed tributary to Turkey Creek is the targeted surface water population. ~Sediment
throughout the stream bed is also a population of interest; however, if sediment is not widely
available, depositional areas will be investigated. - Surface water and collocated sediment upgradient
and downgradient of the site will be investigated to distinguish impacts from the site and impacts from

other sources.

4. 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 22 RFI Phase | field activities are scheduled for the first quarter
of early 2011. Phase Il and Phase lll activities, if deemed necessary, will be conducted in a timely

manner after Phase |.

Additional Phases

If Phase | results indicate a need to conduct subsequent phases of investigation and revise the study
boundaries, data needs and criteria will developed in subsequent phases and proposed in an addendum
to this UFP-SAP.

If Phase | results indicate that groundwater is, or may be, contaminated, the groundwater population of
interest would be the groundwater that may have been contaminated by releases from the SWMU 22 site-
related activities, including leaks and other releases from operations. This is generally groundwater
located downgradient from the known release and other operations areas. Upgradient groundwater is
also of interest to provide a reference population and to help delineate contamination. Given the

exposure of bedrock at the site, it is presumed groundwater is in the bedrock at the site.

11.4 ~ ANALYTIC APPROACH

The analytic approach for this RFI includes decision rules related to characterizing the site, delineating
potential contamination, and assessing potential risk. Additionally, quality assurance data to be collected
is described in Worksheet Nos. 20 and 28.

The decision rules for Phase | data use are as follows:
1. If all target analyte concentrations in surface soil, subsurface soil, sediment, and surface water in the

initial round of sampling are less than the PSLs, then recommend NFA; otherwise, advance to Rule 2.

The target analytes include a specific list of explosives, perchlorate, and RCRA metals (see
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Worksheet No. 15). Perchlorate will not be analyzed in sediments, due to its high solubility, in
accordance with the DoD Perchiorate Policy (DoD, 2007).

2. For each target analyte, if the maximum measured concentration in any medium exceeds its human
health screening value and background value (if applicable), then classify the chemical as a
Contaminant of Potential Concern (COPC) for that medium and risk type; otherwise, exclude the
chemical from further consideration in the risk screening. Comparisons to background concentrations
will only be used to evaluate metals contamination because the metals occur naturally in all
environmental media;, explosives do not occur naturally and perchiorate is not expected to be present
at measurable concentrations due to natural causes at this site. The comparative method will be
used as outlined in the Base-Wide Background Soil Investigation (Tetra Tech, 2001), when the soil
type: present at the site can be determined or matched to a particular soil type considered in the
Background Study. The geochemical method will be used as outlined in the Background Study when
the soil type present is unknown or cannot be matched to a particular soil type considered in the
Background Study. If surface water or sediment locations upstream of the site indicate upstream
sources of contamination as the sole source of contamination at the site, no further action will be

taken for these media for the RFL.
If COPCs are identified for any analyte, then proceed to a Phase Il investigation.

11.5 PERFORMANCE OR ACCEPTANCE CRITERIA

Simple comparisons of measured concentrations to PSLs and background concentrations (for metals) are
planned for Phase |. The Project Team will use the results of the Phase | activities to determine whether
the amount and type of data collected are sufficient to support the attainment of project objectives. If all
data have been collected as.planned herein and no data usability issues exist, the data will be considered
sufficient to meet project objectives. Refer to Worksheet No. 37 for a discussion of the data usability

process.

Performance and acceptance criteria for subsequent phases will be defined in an addendum to this UFP-
SAP.

11.6 PLANS FOR OBTAINING DATA

Based on the information presented above, a detailed plan was developed to obtain the necessary data
to answer the problem. The sampling design and rationale for all samples that will be collected are

provided in Worksheet No. 17,
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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
Quality . _ . Assesses Error for
Control (QC) Analytical Group Frequency lnc?izio?:?ll)lgl s) Measu&c:irtlz?at (I;ne;fg;;nance Sampling (S),
Sample Analytical (A) or
Both (S&A)
Equipment All analytical groups One per 20 field samples | Accuracy/Bias/ No analytes 2 % LOQ, except common |S & A
Rinsate Blank per matrix per sampling | Contamination laboratory contaminants, which must be
_| equipment’. <LOQ.
Field Duplicate [ All analytical groups One per 20 field samples | Precision Values > 5X LOQ: Relative Percent{S & A
(FD) collected per matrix. Difference (RPD) must be <30%°
(aqueous), 50> (solid).
Cooler All analytical groups One per cooler. Representativeness Temperature must be between 0 and 6| S
Temperature degrees Celsius (°C).
Indicator

1 Equipment rinsate blanks will be collected if non-dedicated sampling equipment is used. For disposable equipment, one sample per batch of disposable

equipment will be collected.

2 If duplicate values for non-metals are < 5x LOQ, the absolute difference should be < 2x LOQ.

3 If duplicate values for metals are < 5x LOQ, the absolute difference should be < 4x LOQ.
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SAP Worksheet No. 13 -- Secondary Data Criteria and Limitations Table

(UFP-QAPP Manual Section 2.7)

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

Secondary Data
report

Data Source
(originating organization,
titte and date)

Data Generator(s)
(originating organization, data
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
(UEP-QAPP Manual Section 2.8.1)

14.1 FIELD INVESTIGATION TASK PLAN

Site-specific SOPs have been developed for field activities at NSA Crane and are located in Appendix A.

Field tasks are summarized below with a short description for each task.

+ Mobilization/Demobilization

« Utility Clearance

s Site-Specific Health and Safety Training

e Monitoring Equipment Calibration

e Sample Collection Tasks

e Surface Water and Sediment Sampling

¢ Surface and Subsurface Soil Sampling

¢ Investigation-Derived Waste (IDW) Man'agement
+ Field Decontamination Procedures

¢ Field Documentation Procedures

‘e Sample Handling

¢ Global Positioning System (GPS) Locating

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 supplties. The Tetra Tech FOL or designee will coordinate with the NSA
Crane ERSM to identify appropriate locations for the storage of equipment and supplies. Site-specific
health and safety training for all Tetra Tech field personnel and subcontractors 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. Demobilization includes the cleanup and removal of waste
generated during the performance of the investigation.

Utility Clearance

Prior to commencing any work at NSA Crane, the Comprehensive Work Approval Process (CWAP) will
be followed. The CWAP will identify constraints in the work area, such as the locations of eagle’s nests,
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archaeological sites, wetlands, etc., that may affect work at the site and other requirements that must be
met prior to commencing work. One week prior to the cbmmencement 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.

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 '
to conduct the field activities to which they are assigned. Eéch site worker will be required to have
bompleted 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.

Monitoring Equipment Calibration

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

Sample Collection Tasks

The sampling and analysis program is outlined in Worksheet No. 18. Sample collection will be in
accordance with the site-specific SOPs in Appendix A. 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 coliected as outlined in Worksheet No. 20.

Surface Water and Sediment Sampling

The surface water sampling procedures discussed in SOP-05 (Surface Water Sampling, Appendix A) will
be followed. If enough water is available, water quality parameters will be measured and recorded during
the collection of each surface water sample using a muiti-parameter water quality meter in accordance
with SOP-06 (Measurement of Water Quality Parameters, Appendix A). During sediment sampling the
procedures discussed in SOP-07 (Sediment Sampling, Appendix A) will be followed. The PM or FOL will
coordinate with NSA Crane regarding the timing of and locations where samples are collected for surface

water sampling so as not to conflict with regutatory sampling activities.
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Surface and Subsurface Soil Sampling

Surface and subsurface soil samples will be collected in accordance with SOP-08 (Borehole
Advancement and Soil Coring Using Direct-Push Technology (DPT) and Hand Auger Techniques,
‘Appendix A). Surface soil only samples (locations 228S001 and 22SS002) will be collected with a hand
auger due to access limitations (i.e., steep hillslope). Subsurface soil samples (all other locations) will be
collected using a DPT; one subsurface soil location maybe sampled using a hand auger if the DPT
cannot access the location. The subsurface soil borings will be described by the field personnel in
accordance with SOP-03 (Soil Sample Logging, Appendix A). Any qualitative visual signs of potential
contamination (such as soil staining) will be noted on the soil bering log. The surface and subsurface soil
samples will be collected in accordance with SOP-10 (Surface and Subsurface Soil Sampling,

Appendix A).

Investigation-Derived Waste Management

It is not anticipated that significant volumes of solid or semi-solid investigation-derived waste (IDW) in the
form of soil or sediment will be generated during field activities, including during collection of subsurface
samples using DPT. Soil will be replaced into the boring from which it was excavated. Grossly
contaminated material that is brought to the surface will not be returned to the boring but will be
segregated from other excavated soil and. The grossly contaminated material will be containerized for

proper off-site disposal, pending analytical results.

IDW that is generated, including personal protective equipment (PPE) and decontamination fluids, will be
handled in accordance with SOP-11 (Management of Investigatioh-Derived Waste, Appendix A).

Field Decontamination Procedures

Decontamination of sampling equipment will not be necessary for dedicated and disposable hand trowels.
Decontamination of reusable sampling equipment (e.g., non-disposable hand trowels, hand augers, or
DPT) wiII. be conducted prior to sampling and between samples at each location. Decontamination of
equipment will be conducted according to the sequence established in SOP-12 (Decontamination. of Field

Sampling Equipment, Appendix A).

Field Documentation Procedures

Field documentation will be performed in accordance with SOP-03 (Sample Custody and Documentation
of Field Activity, Appendix A).
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A summary of all field activities will be properly recorded in a bound logbook with consecutively numbered
pages that cannot be removed. Logbooks will be assigned to field personnel and will be stored in a

secured area when not in use.
At a minimum, the following information will be recorded in the site logbook:

+ Name of the person to whom the logbook is assigned.

e Project name.

» Project start date. .

 Names and responsibilities of on-site project personnel including subcontractor personnel.

¢ Arrival/departure of site visitors.

e Arrival/departure of equipment.

+ Sampling activities and sample log sheet references.

e Description of subcontractor activities.

e Sample pick-up information including chain-of-custody form numbers, air bill numbers, carriers,
times, and dates.

. Descriptio_ns of borehole activities and operations.

e Descriptions of monitoring well installation activities and operations, if monitoring wells are
deemed necessary.

¢ Health and safety issues.

e Description of photographs including date, time, photographer, picture number, location, and

compass direction of each photograph.

All logbook entries will be written in ink, and no erasures will be made. If an incorrect entry is made,
striking a singte line through the incorrect information will make the correction, and the person making the

correction will initial and date the change.

Sample Handling

Methods for sample handling will be in accordance with SOP-03 (Sample Custody and Documentation of
Field Activities, Appendix A). Sample containers will be provided certified-clean (I-Chem 300 or
equivalent) from APPL. Sample labeling will be in accordance with SOP-01 (Sample Labeling,
Appendix A), and the sample numbering scheme will be in accordance with Worksheet No. 27 and
SOP-02 (Sample Identification and Nomenclature, Appendix A). The selection of sample containers,
sample preservation, packaging, and shipping will be in accordance with Worksheet No. 19 and SOP-04

{Sample Preservation, Packaging, and Shipping, Appendix A).
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Global Positioning System Locating

A GPS unit will be used to locate all sampling points in accordance with SOP-13 (Global Positioning
System, Appendix A). The GPS equipment will be checked on controi monuments before and after day’s
use, and these checks will be documented in the field notebook. To ensure sub-meter accuracy, the GPS

SOP requires a minimum of six satellites to capture a position.

14.2 ADDITIONAL PROJECT-RELATED TASKS

Additional project-related tasks include:

e Analytical tasks

+ Data management

e Assessment and oversight
o Datareview

o Project reports:

Analytical Tasks

Chemical analyses for explosives, perchlorate, metals, and TOC will be performed by APPL, which is a
DoD ELAP accredited laboratory. A copy of the laboratory accreditation for APPL is included in
Appendix B. Analyses will be performed in accordance with the analytical methods identified in
Worksheet No. 30. APPL will meet the PSLS specified in Worksheet No. 15 and will perform the chemical
analyses following laboratory-specific SOPs (see Worksheet Nos. 19 and 23) that were developed based
on the methods listed in Worksheet Nos. 19 and 30.

All soil and sediment results will be reported by the laboratory on an adjusted dry-weight basis. Results
of percent moisture will be reported in each analytical data package and associated electronic data files.
This information will also be captured in the project database, which will eventually be uploaded to the
Naval Installation Restoration Information Solutions (NIRIS) database. Percent moisture information will

also be captured in the RFI| Report.

Data Management

The principal data generated fdr this project will be from field data and laboratory analytical data. After
the RFI is completed, 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
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concurrent field sampling activities may maintain muiltiple 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 APPL will meet the requirements of the technical
specifications. Electronic data results will be automatically downloaded into the Tetra Tech database in

accordance with the proprietary Tetra Tech processes.

The Tetra Tech PM (or designee) is responsible for the overall tracking and control of data generated for

the project.

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

results for all samples have been delivered by APPL.

« Data Storage, Archiving, and Retrieval. The data packages received from APPL 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 log
books, sample logs, 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.

o 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 usability assessment is described in Worksheet No. 37.
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Project Reports — Draft and final versions of the RFI Report will be prepared and submitted to the Navy, -
IDEM, and the USEPA for review. The reports will include the following sections:

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

) Introductidn 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.

o Description of Field Investigations — will include a summary of the work performed in accordance with
the approved UFP-SAP 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.

e Data Quality — will include a summary of quantitative analytical performance indicators such as
completeness, precision, bias, and sensitivity and qualitative indicators such as répresentativeness
and comparability. This section includes a reconciliation of project data with the DQOs and an
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.

o -N’ature 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, ahd 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.
Tetra Tech will submit the draft report and respond to comments received on the draft report before any

additional sampling begins. The final version of the report will submitted in hardcopy and electronic

format to the project stakeholders.
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Project-Specific SAP Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane Revision Number: 0

Site Location; Crane, Indiana Revision Date: November 2010

SAP Worksheet No. 15 -- Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

Matrix: Surface Soil (depth: 0 to 2 feet)
Analytical Group: Explosives (SW-846 Method 8330B)

Project Project APPL
. rojec Project Screenin roject
reeni
Analyte Nfrﬁlfer . Si::elsng Level Referencesa’ Q::::;:Igg;n LoQ LOD DL
(mg/kg) - (mg/kg) | (malkg) | (mg/kg) | (mglkg)
HHRA ERA HHRA/ ERA :
1,3, 5-Trinitrobenzene 78 0.376 R-SSL ! R5 ESL 0.13 0.50 0 158 0.079
;1;3:Dinitrobenzene, al0.066"| 0.655 T TR TR . ‘ ——
24, 6-Tr|n|trotoluene (TNT) 0.26 6
_'4“D|n|trotoluene " .0.0058 | 1.28
;2,6Dinitrotofuene - & LN ) : 1.0 [ 0.0328.
Octahydro-1,3,5, 7-tetramtro-1 3 5 7 2691-41-0 46 .

tetrazocine (HMX)
“3-Nitrotoluene .
:2-Nitrotoluene °. 88722 .| 0.0058 - 3
“4-Nitrotoluene ... % . Lo 00992990 U 0:078° #IRSSLI None:
4-Amino-2,6- D|n|trotoluene 19406-51-0 1.1 - R-SSL / None
2-Amino-4,6-Dinitrotoluene 35572-78-2 1.1 80 R-SSL / LANL
Methyl-2,4 6-tr|mtrophenylnltramlne (Tetryl) 479-45-8 24 25 R-RSL / LANL
:Nitrobenzene - ¢ 57 98-95-3 -] +0:028:7] 1.31 CL: ER5ESE!
Octahydro-1;3,5, 7-tetran|tro-1 3 5: o L
’tnazln)!a (RDX) . ; 121'82'4 . 00046 98

- CAS - Chemical Abstract Service

(1) Surface soil screening references: R-RSL - Regions 3, 6, and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); R-SSL -
Regions 3, 6, and 9 Soil Screening Level, Risk-Based Migration-to-Groundwater, Dilution Attenuation Factor (DAF) = 20 (USEPA, 2010); IDEM R-DCL -
Residential Default Closure Level (IDEM, 2009); Eco SSL - Ecological Soil Screening Level (USEPA, 2008a); R5 ESL — Region 5 Ecological Screening
Level (USEPA, 2003a); Sunahara — Ecotoxicity of Explosives (Sunahara et al., 2009); LANL - ECORISK Database (Release 2.4) (LANL, 2009). Refer
to Appendix E for further explanation and justification of PSLs.

: Al ia }E,Jf} All results will be reported to LODs and any limitations on data usethat result from havmg LODs that
are greater than PSLs will be descrlbed in the RFI Report. The DLs are presented for informational purposes.

061014/P (wé #15) : Page 46 of 105 CTO F279



Title: SAP for SWMU 22 RFI
'Revision Number: 0
Revision Date: November 2010

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

Matrix: Surface Soil (depth: 0 to 2 feet)
Analytical Group: Perchlorate (SW-846 Method 6850)

Proiect APPL
rojec Proi . Project
- roject Screenin P :
Analyte CAS Screening Levcjal ‘I:Qteferencesa’ Quantitation
Number Levels Limit Goal LoQ LOD DL
(mg/kg) : (mg/kg) | (mg/kg) | (mglkg) (mg/kg)
HHRA ERA HHRA/ ERA
Perchlorate 14797-73-0 - 55 - R-RSL / None 1.8 0.006 0.004 0.002
(1) Surface soil screening references: R-RSL ~ Regions 3, 6, and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); R-SSL -
Regions 3, 6, and 9 Soil Screening Level, Risk-Based Migration-to-Groundwater, Dilution Attenuation Factor (DAF) = 20 (USEPA, 2010); IDEM R-DCL —
Residential Default Closure Level (IDEM, 2009); Eco SSL — Ecological Soil Screening Level (USEPA, 2008a); R5 ESL - Region 5 Ecological Screening
Level (USEPA, 2003a); Sunahara — Ecotoxicity of Explosives (Sunahara et al., 2009); LANL — ECORISK Database (Release 2.4) (LANL, 2009). Refer
to Appendix E for further explanation and justification of PSLs. :
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Project-Specific SAP " Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane : Revision Number: 0

Site Location: Crane, Indiana Revision Date: November 2010

Matrix: Surface Soil (depth: 0 to 2 feet)
Analytical Group: RCRA Metals (SW-846 Methods 6020A and 7471A)

Project ; '
Screéning Project Screemnﬂ : Qu:;ct,gteacttion APPL
Analyte CAS Number (Lev/ils) Level References Limit Goal LoQ LOD DL
HHR:‘LSERA e (mg/kg) (mglkg) | (mglkg) | (mg/kg)
(Arsenici ..l i A %7440-38-2 5| 10,0267 18 | R-SSL/ECOSSL. 0087.: {1 0.60: 1 32

Barium 7440-39-3 1,500 330 R-RSL / Eco SSL 110 0.50

Cadmium 7440-43-9 7 0.36 R-RSL/Eco SSL . 0.12 0.50 0.056 0.028
Chromium . 7440-47-3 38 26 IDEM R-DCL / Eco SSL 8.7 0.50 0.058 0.029
Lead 7439-92-1 - 81 11 IDEM R-DCL / Eco SSL 3.7 0.50 0.184 0.092
Mercury 7439-97-6 0.56 0.1 R-RSL / R5 ESL 0.033 0.1 0.0338 0.0169
Selenium 7782-49-2 52 | 052 IDEM R-DCL / Eco SSL 0.17 0.90 0.488 0.244
Silver 7440-22-4 31 4.2 IDEM R-DCL / Eco SSL 1.4 0.20 0.072 0.036

(1) Surface soil screening references: R-RSL — Regions 3, 6, and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); R-SSL ~
Regions 3, 6, and 9 Soil Screening Level, Risk-Based Migration-to-Groundwater, Dilution Attenuation Factor (DAF) = 20 (USEPA, 2010); IDEM R-DCL
~ Residential Default Closure Level (IDEM, 2009); Eco SSL — Ecological Soil Screening Level (USEPA, 2008a); R5 ESL —~ Region 5 Ecological
Screening Level (USEPA, 2003a); Sunahara ~ Ecotoxicity of Explosives (Sunahara et al., 2009); LANL — ECORISK Database (Release 2.4) (LANL,
2009). Refer to Appendix E for further explanation and justification of PSLs.

are greater than PSstuI bedescnbed in thé RFI Report. The DLs are presented for informational purposes.
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Project-Specific SAP Title: SAP for SWMU 22 RF!
Site Name/Project Name: NSA Crane

] Revision Number: 0
Site Location: Crane, Indiana Revision Date: November 2010

Matrix: Subsurface Soil (depth: greater than 2 feet)
Analytical Group: Explosives (SW-846 Method 8330B)

Project Project APPL
roje . . rojec
Analyte cas | screening | FreISSSeeeng, | Quanttation
Number Levels Limit Goal LOQ LOD DL
(mg/kg) ' (mg/kg) | (mglkg) | (mg/kg) | (mglkg)
HHRA HHRA
1,3,5-Trinitrobenzene 99-35-4 R-SSL 0.158 0.079
i4,3-Dinitrobenzene ... .. 1 9965:0 - [% T 110,06 1o 'R-SSL. - - 70.1268, | - 0,0634" .
TNT : 118-96-7 0.26 R-SSL 0.166 0.083

76065202

2691-41-0 46 R-SSL

: |-99:084 | [ R-SSL
“2:Nitrotoluene’ 88722 | R-SSL

"4-Nitrotoluene ;- : FTE 0900950 T L ‘R-SSL.-
4-Amino-2, 6-D|n|trotoluene 19406-51-0 1.1 R-SSL
2-Amino-4,6-Dinitrotoluene 35572-78-2 1.1 R-SSL
Tetryl 479-45-8 24 R-RSL
“Nitrobenzene s S 98983 0028 " 'R-SSL
CRDX. e - 121:82:4 . . 0.0046 .- . RRSL

(i) Subsurface soil screening references: R-RSL — Regions 3, 6, and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); R-SSL -
Regions 3, 6, and 9 Soil Screening Level, Risk-Based Migration-to-Groundwater, Dilution Attenuation Factor (DAF) = 20 (USEPA, 2010); IDEM R-DCL
— Residential Default Ciosure Level (IDEM, 2009). Refer to Appendix E for further explanation and justification of PSLs.

are greater than Ls will be descn ed in the RFI Report. The DLs are presented for informational purposes

There is a PSL for human health only (there is no ecological PSL because there is no complete exposure path for ecological receptors).
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Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

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

Matrix: Subsurface Soil (depth: greater than 2 feet)
Analytical Group: Perchlorate (SW-846 Method 6850)

Project APPL
Screening Project Scre'ening Project Quantitation
Analyte CAS Number Levels Level Reference! Limit Goal LoQ LOD DL
(mglkg) (mg/kg) (mg/kg) | (ma/kg) | (mglkg)
. . ) HHRA HHRA
Perchlorate 14797-73-0 55 R-RSL 1.8 0.006 0.004 0.002

(1) Subsurface soil screening references: R-RSL ~ Regions 3, 6, and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); R-SSL -
Regions 3, 6, and 9 Soil Screening Level, Risk-Based Migration-to-Groundwater, Dilution Attenuation Factor (DAF) = 20 (USEPA, 2010); IDEM R-DCL —
Residential Default Closure Level (IDEM, 2009). Refer to Appendix E for further explanation and justification of PSLs.

There is a PSL for human health only (there is no ecological PSL because there is no complete exposure path for ecological receptors).
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Project-Specific SAP Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane Revision Number: 0

Site Location: Crane, Indiana : Revision Date: November 2010

Matrix: Subsurface Soil (depih: greater than 2 feet)
Analytical Group: RCRA Metals (SW-846 Methods 6020A and 7471A)

Project

Screening Project Screenin%) Quz:\c::facttion APPL
Analyte CAS Number Levlils Level References Limit Goal LOQ LOD DL
(majka) R (mgkkg) | (malkg) | (mglkg) | (mglkg)
Arsenic it w1 7440-38520 ] 0265k i . o TRSSL £ 20,0087 0.60 176 :|:0.088
Barium 7440-39-3 1,500 ) R-RSL 500 0.50 0.094 ~ 0.047
Cadmium : 7440-43-9 7 R-RSL - ' 23 0.50 0.056 0.028
Chromium : 7440-47-3 38 . IDEMR-DCL 13 0.50 0.058 |- 0.029
Lead 7439-92-1 81 IDEM R-DCL 27 050 | 0.184 0.092
Mercury 7439-97-6 0.56 R-RSL ) 0.19 0.10 0.0338 0.0169
Selenium 7782-49-2 5.2 IDEM R-DCL 1.7 0.90 0.488 0.244
Silver . 7440-22-4 31 IDEM R-DCL 10 0.20 0.072 0.036

(1) Subsurface soil screening references: R-RSL - Regions 3, '6 and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); R-SSL -
Regions 3, 6, and 9 Soil Screening Level, Risk-Based Migration-to-Groundwater, DAF = 20 (USEPA, 2010); IDEM R-DCL Residential Default Closure
Level (IDEM, 2009). Refer to Appendix E for further explanation and justification of PSLs.

Bolded col

are greater than PSLs will be descrlbed mthe FI Report. The DLs are presented for informational purposes.

There is a PSL for human health only (there is no ecological PSL because there is no complete exposure path for ecological receptors).
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Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

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

Matrix: Sediment
Analytical Group: Explosives (SW-846 Method 8330B)

Proiect Proiect APPL
rojec . R rojec
Analyte CAS | screening | Profec Sereenitg, | quantiaion
Number Levels Limit Goal LOQ LOD DL
| (mg/kg) (mg/kg) | (malkg) | (mglkg) | (mg/kg)
HHRA | ERA HHRA/ERA
1,3,5-Trinitrobenzene 99-354 220 8 R-RSL / Sunahara
_1,3-Dinitrobenzene . "> W& T - 99650 | 70.61" | 0.0081 | . RRSLIRSESL /[
TNT 118-96-7 19 R-RSL / Sunahara
“2/4-Dinitrotoluene - 4 2.3

=20-2 |

“2,6-Dinitrotoluene

HMX 2691-41 0 380 . 126 R- RSL / RS ESL
3-Nitrotoluene 99-08-1 0.61 - R-RSL / None
2-Nitrotoluene 88-72-2 29 -- R-RSL / None

. . R-RSL/R3 SED
4-Nitrotoluene 99-99-0 30 4.06 BTAG
4-Amino-2,6-Dinitrotoluene 19406-51-0 15 - R-RSL / None

2-Amino-4,6-Dinitrotoluene 35572-78-2 15 R RSL / None
"Nitréb'é'ri'_z__éﬁé”" : _ L 98=( 4.8 014 = ‘ Lo
RDX 121-82-4 5.5 102 R-RSL / Sunahara

(1) Sediment screening references: R-RSL ~ Regions 3, 6, and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); IDEM R-DCL -
Residential Default Closure Level (IDEM, 2009); R5 ESL - Region 5 Ecological Screening Level (USEPA, 2003a); R3 SED BTAG — Region 3 Biological
Technical Assistance Group Freshwater Sediment Screening Benchmarks (USEPA, 2006a); Sunahara —~ Ecotoxicity of Explosives (Sunahara et al.,
2009). Refer to Appendix E for further explanation and justiﬁcation of PSLs.

BSSy ) d‘gli All results will be reported to LODs and any limitations on data use that result from having LODs that
are greater than PSLs will be described in the RFI Report. The DLs are presented for informational purposes.
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Project-Specific SAP Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane Revision Number: 0

Site Location: Crane, Indiana Revision Date: November 2010

Matrix: Sediment
Analytical Group: RCRA Metals (SW-846 Methods 6020A and 7471A)

Project .
Screéning Project Screenmﬂ QuI;:t):facttibn APPL
Analyte CAS Number Lev/ekls Level References Limit Goal LoQ LOD bL

_Amgial T (mglkg) | (malkg) | (malkg) | (mglkg)
Arsenic . 7440-38-2 0.39 9.79 R-RSL/R5 ESL 0.13 0.60 0.176 0.088
Barium 7440-39-3 1,500 - R-RSL / None _ 500 0.50 0.094 0.047
Cadmium : 7440-43-9 7 0.99 R-RSL /R5 ESL 0.33 0.50 0.056 0.028
Chromium 7440-47-3 430 26 IDEM R-DCL / R5 ESL 8.6 0.50 0.058 0.029
Lead 7439-92-1 81 35.8 IDEM R-DCL / R5 ESL 12 0.50 0.184 0.092
Mercury 7439-97-6 0.56 0.174 R-RSL / R5 ESL 0.058 0.10 0.0338 0.0169
Selenium ' 7782-49-2 39 2 R-RSL / R3 BTAG 0.67 0.90 0.488 0.244
Silver 7440-22-4 - 39 0.5 R-RSL/R5 ESL 0.17 ©0.20 0.072 0.036

(1) Sediment screening references: R-RSL — Regions 3, 6, and 9 Regional Screening Level, Direct Contact Residential (USEPA, 2010); IDEM R-DCL
— Residential Default Closure Level (IDEM, 2009); R5 ESL — Region § Ecological Screening Level (USEPA, 2003a); R3 SED BTAG - Region 3-
Biological Technical Assistance Group Freshwater Sediment Screening Benchmarks (USEPA, 2006a); Sunahara — Ecotoxicity of Explosives
(Sunahara et al., 2009). Refer to Appendix E for further explanation and justification of PSLs.

are greater'than PSLs will be descrlbed in theRFI Report. The DLs are presented for informational purposes.
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

Matrix: Surface Water

Analytical Group: Explosives (SW-846 Method 8330B)

Title: SAP for SWMU 22 RFl
Revision Number: 0
Revision Date: November 2010

CAS Pro;eiteizll':enmg Project Screening) Projec‘t Quantitation APPL
Analyte Number (MglL) Level References Limit Goal LoQ LOD DL
HHRA | ERA HHRA | ERA (Hg/L) (hg/ll) | (ngll) | (ngit)
1,3,5-Trinitrobenzene 99-35-4 110 10 T-RSL / Talmage 3.3 0.50 0.26 0.130
1,3-Dinitrobenzene 99-65-0 0.37 22 T-RSL /RS ESL 0.12 0.50 0.262 0.131
TNT 118-96-7 0.73 0.266 0.133

22 100

T-RSL/R3 SW BTAG

~2,4-Dinitrotoluen 12114 44 SL:/ RS ESI 73 0.5 10425
2,6-Dinitrotoluene 606-20-2 3.7 81 T-RSL/R5 ESL 1.2 0.50 0.25 0.125
HMX 2691-41-0 180 150 T-RSL/R3 SW BTAG 60 0.50 0.23 0.115
3-Nitrotoluene 99-08-1 0.37 750 T-RSL/R3 SW BTAG 0.12 0.50 0.266 0.133
2-Nitrotoluene 88-72-2 0.31 750 T-RSL/R3 SW BTAG 0.10 0.50 0.252 0.126
4-Nitrotoluene 99-99-0 4.2 1,900 T-RSL/R3 SW BTAG 14 0.50 0.266 0.133
4-Amino-2,6-Dinitrotoluene 19406-51-0 7.3 1,480 T-RSL/R3 SW BTAG 24 0.20 0.100
2-Amino-4,6-Dinitrotoluene 35572-78-2 7.3 1,480 T-RSL/R3 SW BTAG 2.4 0.25 0.125
Tetryl . 15 -— 0.266

479-45-8

T-RSL / None

5.0

0.133

"“Nitrobenzene -

RDX

121-82-4

061

T-RSL/ R3 SW BTAG

0.20

0.246 0.123

(1) Surface water screening references:
Residential Groundwater Default Closure Level (IDEM, 2009); IDEM SW -

T-RSL - Regions 3, 6, and 9 Regional Screening Level for Tapwater (USEPA, 2010); IDEM GW-DCL -
indiana Minimum Surface Water Quality Standards (IDEM, 2002); R5 ESL -

Region 5 Ecological Screening Level (USEPA, 2003a); R3 SW BTAG - Region 3 Biological Technical Assistance Group Freshwater Surface Water
Screening Benchmarks (USEPA, 2006b); Talmage — Nitroaromatic Munition Compounds: Environmental Effects and Screening Values (Talmage et al.,

1999); USEPA Health Advisory —

justification of PSLs.

Interim Drinking Water Health Advisory Level (USEPA, 2009).

Refer to Appendix E for further explanation and

are greater than PSLs will be descnbed'ln the RF! Report. The DLs are presented for informational purposes.
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Project-Specific SAP Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane : Revision Number: 0
Site Location: Crane, Indiana : Revision Date: November 2010

Matrix: Surface Water
Analytical Group: Perchlorate (SW-846 Method 6850)

Project Screening Project Screenin Project Quantitation APPL
Analyte CAS Levels Level References'" Limit Goal
_ Number (ug/L) (ug/L) LOQ LOD DL
HHRA ERA HHRA | ERA H9 (hg/lt) | (gll) | (wglL)
USEPA Health
Perchlorate _ 14797-73-0 15 -— Advisory / None 5.0 0.60 0.40 0.20

(1) Surface water screening references: T-RSL - Regions 3, 6, and 9 Regional Screening Leve! for Tapwater (USEPA, 2010); IDEM GW-DCL -
Residential Groundwater Default Closure Level (IDEM, 2009); IDEM SW — Indiana Minimum Surface Water Quality Standards (IDEM, 2002); R5 ESL ~
Region 5 Ecological Screening Level (USEPA, 2003a); R3 SW BTAG — Region 3 Biological Technical Assistance Group Freshwater Surface Water
Screening Benchmarks (USEPA, 20086b); Talmage — Nitroaromatic Munition Compounds: Environmental Effects and Screening Values (Talmage et al.,
1999); USEPA Health Advisory — Interim Drinking Water Health Advisory Level (USEPA, 2009). Refer to Appendix E for further explanation and

justification of PSLs.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

Matrix: Surface Water _
Analytical Group: RCRA Metals (SW-846 Methods 6020A and 7470A)

Project Screening | Project Project APPL
Analyte CAS Levels Screening Le(\11)el Qqaqtitation
Number (ug/L) References Limit Goal | LOQ | LOD DL
' HHRA ERA HHRA / ERA (1glL) (ugll-) (ng/L) (ngiL)
Arsenicr AL T | 177440-38-2.7 10.045. 148 " T-RSL/RSESL 0015 " 49| 2.45 0
Barium 7440 39 3 730 220 T-RSL /RS ESL 0.75
.Cadmium’ . 43-9 1.8 )95 #|F  T-RSL/ROESL 051
Chromium 7440-47 3 50 42 IDEM SW/R5 ESL 1.37
“Lead: i9-924 15 4 _ ’IDEM ‘GW:DCL7.
“Mercury i 1743929756 |- +.:0.057 | 00013 i T RSL I RSESL: 10043 207715 0.128'
Selenium 7782-49-2 10 -5 IDEM SW/R5 ESL 1.7 5.0 6.34
Silver 7440-22-4 18 0.12 T-RSL/R5 ESL 0.040 1.0 0.498

(1) Surface water screening references:
Residential Groundwater Default Closure Level (IDEM, 2009), IDEM SW -

T-RSL - Regions 3, 6, and 9 Regional Screening Level for Tapwater (USEPA, 2010); IDEM GW-DCL -

Indiana Minimum Surface Water Quality Standards (IDEM, 2002); R5 ESL

— Region 5 Ecological Screening Level (USEPA, 2003a); R3 SW BTAG - Region 3 Biological Technical Assistance Group Freshwater Surface Water
Screening Benchmarks (USEPA, 2006b); Talmage — Nitroaromatic Munition Compounds: Environmental Effects and Screening Values (Talmage et
Refer to Appendix E for further explanation and

al., 1999); USEPA Health Advisory —

justification of PSLs.

Bolded com

Interim Drinking Water Health Advisory Level (USEPA, 2009).

are greater than PSLs will be descnbed in the RF Report. The DLs are presented for informational purposes
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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
(UFEP-QAPP Manual Section 2.8.2)

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

Dates (MM/DD/YYYY)
Activities Organization Anticipated Anticipated Date Deliverable Deliverable Due Date
Date(s) .
ses e of Completion
of Initiation
Phase | - Soil, Sediment, and 3/10/2011 (draft)
Surface Water Sampling Tetra Tech 01/17/2011 01/28/2011 RF1 Report, SWMU 22 09/09/2011 (final)
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Project-Specific SAP Title: SAP for SWMU 22 RFI

Site Name/Project Name: NSA Crane . Revision Number: 0
Site Location: Crane, Indiana Revision Date: November 2010

SAP Worksheet No. 17 -- Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

The sampling strategy for sampling at SWMU 22 is based on a judgmental (biased) sampling design.
The objective of the sampling is to determine if residual contamination related to historical use of the site
is present at levels of concern. If contamination is found at levels of concern, additional sampling using a
probabilistic sampling design may be necessary to provide statistical confidence to the anaiytical results
and their. spatial distribution. After concluding the project scoping, some soil and sediment samples were
re-classified as to sample matrix by the project geologist and risk assessor, and one soil sample was
added. This resulted in a net increase of two samples from the agreement documented on
Worksheet No. 9. .

Chemicals that may have been present at SWMU 22 over its operational history and may have potentially

impacted environmental media include the following:

» Explosives: the principal explosives of concern include RDX and tetryl based on historical information;
however, other explosive compounds [e.g., TNT, tetrazene, and pentaerythritol tetranitrate (PETN)]

may have been used at the site.

e Metals: various metals may have been present in materials used in processes at the site and may
have been potentially released to site media. The principal metal of concern is lead; however, other
metals, such as antimony, arsenic, and chromium, may also be of concern based on site history and

historical detections in samples.

e Oxidizer: perchlorate is considered a potential chemical of concern based on historicai use of a

portion of the property for rocket motor testing.

The study boundaries for the Phase | were identified in Worksheet No. 11. Sampling locations within the
study boundaries were selected to investigate areas of potential releases. The areas to be investigated

include:

¢ Backline area, including the former lead azide retention pond area and B2803.

» Drainages from the site toward the tributary of Turkey Creek, and the tributary itself.

* Area on the southern portion of the site, including the grassy area south of paint booth (Building
2764) and the area of differing vegetation on the southern hillslope.

The following discusses the sampling locations, media to be sampled, and analyses. Sampling locations

are illustrated on Figures 17-1 and 17-2, and a matrix table of samples is provided in Worksheet No. 18.
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Soil borings will be advanced' using DPT to collect soil samples, and surface soil only locations will be
sampled using a hand auger. Surface water samples will be collected by directly filling the bottles from
the stream. Water quality parameters (pH, specific conductivity, turbidity, temperature, 6)ddation-
reduction potential [ORP], and dissolved oxygen [DO]) will be recorded at each sampling location.
Sediment samples will be collected by filling the sample jars using either a decontaminated stainless steel
trowel or dedicated disposable plastic trowel. Sampling and other field task methodologies are described
in Worksheet No. 14.

Backline Area
Soil

Eleven soil borings (22SB001 through 22SB011) will be advanced in the area of the Backline. The boring
locations were selected to target areas in which releases may have occurred, based on site drainage
pathways (i.e., from sumps to former pond or lift station via sewer pipes). Two soil samples will be
collected from each soil boring location. Due to the sensitivity of materials handled and processed in the
~ Backline, it is not anticipated that particulates would have been released to the air and deposited in
surface, except in the area of Building 2803 related to venting of rocket motor exhaust. However, surface
sdil samples will be collected to determine if past operations impacted the surface soil at levels of concern
to potential receptors. Subsurface soils will be collected at the depths identified below.

Two soil borings will be advanced in the area of the former Lead Azide Pond and the lift station. Boring
22SB001 is to be advanced within the boundary of the former Lead Azide Pond (with distances from
structures shown on Figure 17-2, as determined from historical drawings) to determine if residual
contamination is present. Boring 22SB002 will be advanced east of the lift station/former reaction tank to
determine if contamination is present resulting from a release(s) from the lift station. One surface (0 to
2 feet) soil sample will be collected from each boring. Two subsurface soil samples will be collected from
22SB001, and one subsurface soil sample will be collected from 22SB002. The subsurface soil samples
from 22SB001 will be collected from depths of approximately 3 to 5 feet, which approximates the depth
(3 feet) of the former Lead Azide Pond, and 6 to 8 feet, which accounts for possible deepening of the
pond through its operational history or during its closing. The subsurface soil sample frofn 228B002 will
be collected from a depth of approximately 6 to 8 feet, which includes the lower depths of the lift station
(8 feet). If refusal on bedrock is encountered before these depths, the samples will be collected from the

2-foot soil interval on the bedrock surface.
Six soil borings (22SB003 through 22SB008) will be advanced along the sewer line in the Backline and

near sumps. Boring 22SB003, 22SB004, 22SB006, and 22SB007 will be advanced in areas of pipe
joints.  Borings 22SB005 and 22SB008 will be advanced adjacent to sumps associated with Buildings
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2860 and 2905, respectively. One surface (0 to 2 feet) soil sample and one subsurface soil sample will
be coliected from each boring. The subsurface soil samples will be collected from a depth of
approximately 3 to 5 feet, which approximates the depth of sumps or a depth below the sewer line. If
refusal on bedrock is encountered before these depths, the samples will be collected from the 2-foot soil

intervél on the bedrock surface.

One soil boring (22SB009) will be advanced in the low area west of the walkway between Buildings 136
and 2520. This area is also identified as a dark area in the 1966 aerial photograph. This boring will be to
determine if contamination is present due to potential accumulation in this area. One surface (0 to 2 feet)
soil sample and one subsurface soil sample will be collected from the boring. The subsurface soil
samples will be collected from a depth of approximately 3 to 5 feet, consistent with other samples in the
Backline area. If refusal on bedrock is encountered before these depths, the samples will be collected

from the 2-foot soil interval on the bedrock surface.

One soil boring (22SB010) will be advanced on the southern side of Buildi'ng 2803 to determine if
contamination is present relating to the historical use of the building for rocket motor testing. The
southern side was selected as air vents are on this side of thé building, which may have vented
_particulates. One surface (0 to 2 feet) soil sample and one subsurface soil sample will be collected from
the boring. The subsurface soil samples will be collected from a depth  of approximately 3 to 5 feet,
consistent with other samples in the Backline area. If refusal on bedrock is encountered before these

depths, the samples will be collected from the 2-foot soil interval on the bedrock surface.

All soil samples from the Backline area will be analyzed for explosives, RCRA metals, and perchlorate.
Two locations (22SB001 and 22SB008) will also be analyzed for pH in the surface and subsurface soil

samples.

Surface Water/Sediment

Surface water runoff from the Backline Area is principally to the drainage swale below the former Lead
Azide Pond. To determine if residual contamination is present in the drainage ditch below the former
Lead Azide Pond, surface water and sediment samples will be collected from three locations
(22SW006/SD006, 22SW007/SD007, and 22SW008/SD008) from the culvert west of Building 2803 to
below the former pond. The drainage ditch appears to be ephemeral and assumed to be wet following

precipitation events. Surface water samples will be collected if present at the time of collection.
The drainage ditch has restricted flow at the western end at the culvert. Therefore, it is assumed that

surface water may have been retained in this area, and sediment accumulated in layers. Therefore, to

evaluate contamination in this area, sediment samples will be collected from each location from 0 to
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6 inches and from 6 inches to 2 feet. The 0- to 6 inch sample is to assess constituents that may
represent current exposure, and the 6 inch to 2 feet sample is to determine if contamination is present

that may represent a potential future secondary source if exposed or transported downstream.

Sediment samples from the drainage ditch will be collected from the specified locations using a hand
auger or DPT, depending on the amount of saturation of the ground. Surface water samples will be

collocated with sediment samples.

Surface water and sediment samples will be analyzed for explosives, total RCRA metals, dissolved RCRA
metals (surface water only), perchlorate (surface water only), and TOC (sediment samples only).

Site Drainages and Tributary to Turkey Creek

Surface Water/Sediment

Surface water runoff from the Backline area is principally to the drainages in the northeastern portion of
the site. Surface water and sediment samples will be collected from site drainages and from the tributary
to Turkey Creek located below the site, to provide representative coverage of the watercourses that may
have been impacted by SWMU 22 activities. A total of seven collocated surface water and sediment
samples (228SW001/SD001 through 22SW005/SD005, 22SW009/S0D09, 22SW010/SD010, and
228W011/SD011) will be collected from the drainages from SWMU 22 and the principal -tributary to
Turkey Creek. Locations along the tributary to Turkey Creek will be sampled to determine if historical site
opérations have impacted the stream. The locations include a point downstream of the site
" (228W001/8D001), at the principal discharge of the drainage from the site (22SW002/SD002), and
upstream of the site (228W003/SDOO3), but downstream of the confluence of the northern drainage to the
tributary. A location upstream of the site (22SW011/SD011) will be sampled to determine if impacts from

other sources are affecting the conditions of the tributary.

The principal drainage from the site (from east of Building 2803 to the tributary) is situated on a relatively
steep s_ldpe and assumed to be ephemeral. Limited sediment is anticipated to collect in this drainage.
However, to determine if it has been impacted by historical site operations, samples will be collected from
mid-slope (228W004/SD004) and at the discharge of the culvert pipe from the site (22SW005/SD005).
Surface water samples will be coilected if present at the time of collection. Sediment samples will be

collected from 0 to 6 inches.
Based on historical detections of RDX at Outfall 028, samples will be collected from the drainage on the

northern portion of the site. Surface water and sediment samples will be collected from the drainage near
Outfall 028 (western side of Highway 330) (22SW009/SD009) and from a location north of Building 2520
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(downstream of the concrete gutter and the culvert pipe under Highway 330) (22SW010/SD010). Surface
water samples will be collected if present at the time of collection. Sediment samples will be collected

from 0 to 6 inches.

Surface water and sediment sampling from drainages that ultimately flow to Turkey Creek will be limited
to the confines of the stream channel. Sediment samples will be from depositional areas within the
stream channel in the tributary to Turkey Creek; sediment samples from the drainages will be from the
specified locations along the watercourse. Surface water samples will be collocated with sediment

samples.

S.urface water and sediment samples will be analyzed for explosives, total RCRA metals, dissolved RCRA
metals (surface water only), perchlorate (surface water only}, and TOC (sediment samples only). One
location (22SD006) will also be analyzed for pH in the 0- to 6 inch samples.

Southern Area
Soil

One soil boring (225B011) will be advanced in the southern area of SWMU 22. The boring location was
selected to investigate the grassy area outside the fence, southeast of the paint booth (Building 2764).
No known operations occurred in this area and no distressed vegetation was observed during the site
walk, but the grassy area and a gate in the fence for this area is anomalous. One surface (0 to 2 feét) soil
sample and one subsurface soil sample will be collected from the boring. The subsurface soil sample will
be collected from a depth of approximately 3 to 5 feet, consistent with other samples at SWMU 22. If
refusal on bedrock is encountered before these depths, the samples will be collected from the 2-foot soil

interval on the bedrock surface.

In addition, two surface (0 to 2 feet) soil samples (22SS001 and 22SS002) will be collected in the

southern area to investigate the area of different vegetation on the hillslope.

The soil samples from the southern area of SWMU 22 will be analyzed for explosives, RCRA metals, and

perchlorate.

Field Quality Control Samples

Field QC samples will be collected as part of the investigation, including field duplicates and equipment
rinsate blanks (if non-dedicated sampling equipment is used). Worksheet No. 20 presents the field QC

sample summary. Also, additional sample volume will be collected as necessary for the laboratory QC of
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matrix spike/matfix spike duplicate (MS/MSD) analyses (for explosives and perchlorate) and MS/duplicate

sample analyses (for RCRA metals).
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SAP Worksheet No. 18 -- Sampling Locations and Methods/SOP Requirements Table
(UEP-QAPP Manual Section 3.1.1)

Number of Sampling
Sampling Location ID Number Matrix Target Depth . Analytical Group Samples (identify SOP
(feet or inches bg;) field duplicates) Reference“’
Explosives 1
. , Perchiorate 1
225B0010002 Soil 0-2 RCRA Metals 1
pH 1
22SB001XXXX? Explosives L 1o SOP-08
225B001 and Soil 3-50 Perchlorate 1+1FD SOP-09,
22SBDUPG1™ RCRA Metals 1+1FD SOP-10
pH 1+1FD
Explosives 1
22SB001XXXX? , . ) Perchlorate 1
Soil 6-8 RCRA Metals 1
pH 1
Explosives 1
22SB0020002 Soil 0-2 Perchlorate 1 SOP-08
2288002 RORA Metals ! SOP-09,
Explosives 1 SOP-10
228B002XXXX? Soil 6-8 ¢ Perchlorate 1
RCRA Metals 1
Explosives 1
22S8B0030002 Soil 0-2 Perchlorate 1
RCRA Metals 1 SOP-08,
22SB003 Explosives 1 SOP-09,
22SB003XXXX®? Soil 3-5@ Perchlorate 1 SOP-10
RCRA Metals 1
Explosives 1
228B0040002 Soil 0-2 Perchlorate 1 SOP-08
2258004 RERA Metals 1 SOP-09,
_ Explosives 1 SOP-10
22SB004XXXX? Soil 3-5® Perchlorate 1
RCRA Metals 1
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Number of Sampling
Sampling Location ID Number Matrix Target Depth Analytical Group- Samples (identify SOP
(feet or inches bgs) ; field duplicates) Reference“’
: Explosives 1 i
223880050002 Saoil 0-2 Perchlorate 1 SOP-08
22SB005 RCRA Metals ! SOP-09,
_ Explosives 1 SOP-10
22SBO05SXXXX? Soil 3-50® Perchlorate 1
RCRA Metals 1
Explosives 1
22SB0060002 Soil 0-2 Perchlorate 1 SOP-08
22SB006 : RCRA Metals ! SOP-09,
: Explosives 1 SOP-10
22SBO0BXXXX®? Soil 3-50® Perchlorate 1
RCRA Metals 1
: Explosives 1
22S5B0070002 Soil 0-2 Perchlorate 1 SOP.08
22SB007 RCRA Metals ! SOP-09,
Explosives 1 SOP-10
22SB007XXXX®? Soil 3-50® Perchlorate 1
RCRA Metals 1
Explosives 1
. , Perchlorate 1
225B0080002 Soil 0-2 RCRA Metals 1
- pH 1 SOP-08,
22SB008 - SOP-09,
Explosives -1 SOP-10
(2) . L (3) Perchlorate 1
22SB008XXXX Soil 3-5 RCRA Metals 1
pH 1
Explosives 1
22SB0090002 Soil 0-2 Perchlorate 1 SOP-08
22SB009 RCRA Metals ! SOP-09,
Explosives 1 SOP-10
22SB0O09XXXX®? Soil 3-5@ Perchlorate 1
RCRA Metals 1
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T t Depth Number of Sampling
Sampling Location ID Number Matrix arget ep Analytical Group Samples (identify SOP
(feet or inches bgs) . )
field duplicates) Reference
Explosives 1
22SB0100002 Soil 0-2 Perchlorate 1 SOP-08
22SB010 RCRA Metals ! SOP-09,
Explosives 1 SOP-10
22SB010XXXX? Soil 3-5%® Perchlorate 1
RCRA Metals 1
Explosives 1
22SB0110002 Soil 0-2 Perchlorate 1 ‘ SOP.08
. r -08,
22SB011 RCRA Metals SOP-09,
Explosives 1 SOP-10
225B011XXXX® Soil 3-50® Perchlorate 1 '
RCRA Metals 1
22850010002 Explosives 1+1FD SOP-08,
2285001 and Soil 0-2 Perchlorate 1+ 1FD SOP-09,
228SDUP01 RCRA Metals 1+ 1FD SOP-10
Explosives 1 SOP-08,
2288002 22850020002 Soil 0-2 Perchlorate 1 SOP-09,
RCRA Metals 1 SOP-10
Explosives 1
22SW001 225W001 Surface At water surface P:rFZ:hlolrate 1 SOP-05,
22SW001-F® Water SOP-06
RCRA Metals 1
225W002 ) Explosives 1+1FD
225W002-F Perchlorate 1+1FD g
228W002 and SVL\’/Z?;G At water surface 1+1FD ggg-gg
22SWDUP01¥ RCRA Metals
22SWDUP01-F®
Explosives 1
22SW003 225W003 5 Surface At water surface Pe::hlc;rate 1 SOP-05,
22SW003-F® Water SOP-06
RCRA Metals 1
Explosive 1
22SW004 225W004 Surface At water surface P:r‘::hk:\rlatse 1 SOP-05,
22SW004-F® Water SOP-06
RCRA Metals 1
Explosives 1
22SW005 Surface SOP-05,
228W005 22SW005-F& Water At water surface Perchlorate 1 SOP-06
RCRA Metals 1
Explosives 1 X
22SW006 225W0106 Surface At water surface Pe::hlorate 1 SOP-05,
22SW006-F® Water ' SOP-06
RCRA Metals 1
061014/P (WS #18) Page 66 of 105 CTO F279




Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Indiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

. Number of Sampling
Sampling Location ID Number Matrix Targgt Depth Analytical Group Samples (identify SOP
(feet or inches bgs) . field duplicates) Reference“’

. Explosives 1

22SW007 gggwgg;_F(s) SVL\IIZ?::} At water surface Perchlorate 1 ggg:gg
RCRA Metals 1
Explosives 1

225W008 A Sv‘éraff:f At water surface Perchlorate 1 ggg:gg'
RCRA Metals 1
. Explosives 1

22SW009 gggwggg_F(S) Svl\j/g?:re At water surface Perchlorate 1 ggg:gg
RCRA Metals 1
Explosives 1

225W010 ggg\x&g-#s) SVL\'/Z?:Fe At water surface Perchlorate 1 28';:82
RCRA Metals 1
Explosives 1

225W011 gggwgl }_F(s) SVL\'/Zta:re At water surface Perchlorate_ 1 ggg:gg
RCRA Metals 1
: Explosives 1

225D001 22800010006 Sediment 0-6" RCRA Metals 1 SOP-07
TOC 1

228D0020006 Explosives 1+1FD
228D002 and Sediment 0-6" RCRA Metals 1+1FD SOP-07
22sDDUPO1® TOC 1+1FD

Explosives 1

225D003 22SD0030006 Sediment 0-6 RCRA Metals 1 SOP-07
TOC 1
Explosives 1

225D004 22SD0040006 Sediment 0-6" RCRA Metals 1 SOP-07
TOC 1
. Explosives 1

22SD005 228D0050006 Sediment 0-6" RCRA Metals 1 SOP-07
' TOC 1
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Sampling Location

ID Number

Matrix

Target Depth

(feet or inches bgs)

Analytical Group

Number of
Samples (identify
field duplicates)

Sampling
SOP

Reference!”

228D006

225D0060006

Sediment

0-6"

Explosives

1

RCRA Metals

pH

SOP-07

TOC

228D0060624

Sediment

67— 24"

Explosives

RCRA Metals

pH

SOP-07

TOC

225D007

228D0070006

Sediment

06"

Explosives

RCRA Metals

SOP-07

TOC

22SD0070624

Sediment

6" - 24"

Explosives

RCRA Metals

SOP-07

TOC

22SD008

225D0080006

Sediment

0-6

Explosives

RCRA Metals

SOP-07

TOC

22SD0080624

Sediment

6" - 24"

Explosives

RCRA Metals

SOP-07

TOC

22S8D009

22SD0090006

Sediment

0-6"

Explosives

RCRA Metals

SOP-07

TOC

228D011

22SD0100011

Sediment

0-6"

Explosives

RCRA Metals

SOP-07

TOC

228D010

225D0100010

Sediment

0-6"

Explosives

RCRA Metals

SOP-07

TOC

ABlalalalalalajalalalalajalalalalalajalalalalajalalalal-

1 SOP or worksheet that describes the sample collection procedures (Worksheet No. 21).

2 XXXX represents the intervai of the sample from the top of the soil layer. Depth will be determined in the field based on visual and olafactory observations
and where bedrock is encountered. For example, if sample is collected from 3 to 5 feet bgs, the depth will be recorded as 0305.

3 If bedrock is not encountered or there are no visual observations that cause a subsurface depth to be selected in a biased manner, then the 3- to 5-foot bgs

depth interval will be selected (except at sampling location SWMU 22 Soil Boring 02, the subsurface sample will be collected at the 6- to 8- foot bgs interval).

Field duplicate locations may change in the field based on visual and olfactory observations.

For a filtered surface water sample, “-F" will be added to the end of the ID number (e.g. 22SW001-F).

(&, B¢ -
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Sample Preservation : ;
Matrix Analytical Analytical and Preparatiqn Containers volume Requirements Maxlmt;_::n::oldmg
Group Method/SOP Reference!" | (number, size, and type) (units) (chemical, temperature, (preparation / analysi
light protected) preparation / analysis)
Surface Soil, Explosives SW-846 8330B One 4-ounce (0z) 30 grams Coolto0to 6 °C 14 days until extraction,
Subsurface- APPL MSE018, HPL8330B glass jar (9) 40 days to analysis
gogi and RCRA Metals SW-846 3050B/6020A, 7471B One 8-0z wide-mouth 2509 Coolto0to 6 °C -180 days to analysis/ 28
ediment (Including APPL PRE3050B, ANABO20A, glass jar days to anlaysis for
Mercury) ANA74718B mercury
Surface Soil Perchlorate SW-846 6850 One 4-o0z glass jar 30g Coolto0to 6 °C . 28 days to analysis
and Subsurface APPL HPL6850
Soil
Soil and pH SW-846 9045D One 4-oz glass jar 509 Coolto 0to 6 °C Analyze as soon as
Sediment APPL ANA9045D possible
Sediment TOC Walkley-Black One 4-0z wide-mouth 10g Coolto 0to 6 °C 28 days to analysis
APPL ANAWALKLEY amber glass jar
Surface Water Explosives SW-846 8330B Two 1-liter (L) glass 1L Coolto0to 6 °C 7 days until extraction, 40
and  Aqueous APPL MWE3535, HPL8330B amber bottles days to analysis
Field QC Blanks Perchlorate SW-846 6850 Two 1-L glass amber 1L Coolto 0 to 6 °C 28 days to analysis
APPL HPL6850 bottles
RCRA Metals SW-846 3010A/6020A, 7470A | One 1-L plastic bottle 1L Cool to 0 to 6 °C; Nitric 180 days to analysis/ 28
(Including APPL PRE3010A, ANA6020A, acid (HNO3)to pH < 2 days to anlaysis for
Mercury) (Total ANA7470A mercury

and Dissolved)

1 APPL SOPs are proprietary and are therefore omitted from this SAP, however, the Tt Project Chemist reviewed APPL’s SOPs to ensure that they are

suitable for this project.
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SAP Worksheet No. 20 -- Field Quality Control Sample Summary Table
(UFP-QAPP Manual Section 3.1.1)

No. of No. of Field No. of No. of No. of _ Noz. of No. ?f Total No. of
Matrix Analytical Group | Sampling Duplicates | MSMSDs™ Field Equip. voc® Trip PT® Samples to
Locations Blanks Blanks Blanks Samples Lab
Phase |
Explosives 13 1 gyl 0 1 0 0 15
Surface Soil Perchiorate 13 1 1/1 0 1 0 0 15
RCRA Metals 13 1 171 0 1 0 0 15
pH 2 0 0/0 0 0 0 0 2
Explosives .12 1 11 0 1 0 0 14
. Perchlorate 12 1 1/1 0 1 0 0 14
Subsurface Soil RCRA Metals 12 1 17 0 1 0 0 14
_pH 2 0 0/0 0 0 0 0 2
Explosives 14 1 1/1 0 0 0 0 15
Sediment RCRA Metal_s 14 1 11 0 0 0 0 15
_pH 2 0 0/0 0 0 0 0 2
TOC 14 1 1/1 0 0 0 0 15
Explosives 11 1 1/1 0 0 0 0 11
Perchlorate 11 1 1/1 0 0 0 0 11
Total RCRA

Surface water Metals 11 1 171 0 1 0 0 12

Dissolved RCRA . .

Metals 11 1 11 0 1 0 0 12

1 Although MS/MSDs are not typically considered field QC samples, they are included here because location determination is often
established in the field. The MS/MSDs are not included in the total number of samples sent to the laboratory. For total and
dissolved metals, a duplicate sample will be collected in place of an MSD.

2 VOC - Volatile Organic Compound.

3 PT - Proficiency Test samples.

The equipment blank for dissolved metals, if collected, will be obtained by passing rinse water through a 0.45-micron filter.
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SAP Worksheet No. 21 -- Project Sampling SOP References Table
(UEP-QAPP Manual Secticn 3.1.2)

X . . Originatin ifi
Reference Title, Revision Date, and/or ginating . Modified for
Organization of Equipment Type Project Work? Comments
Number Number :
Sampling SOP (Y/IN)
SOP-01 Sample Labeling, 05/10, Revision 0. Tetra Tech NA Y (project-specific SOP) Contained in Appendix A
SOP-02 Sample Identification Nomenclature, 05/10, | Tetra Tech NA Y (project-specific SOP) Contained in Appendix A
Revision 0. : .
SOP-03 Sample Custody and Documentation of Field | Tetra Tech Field logbook, sample log sheets, boring | Y (project-specific SOP) Contained in Appendix A
Activities, 05/10, Revision 0. logs
SOP-04 Sample Preservation, Packaging, and Shipping, | Tetra Tech NA Y (project-specific SOP) Contained in Appendix A
05/10, Revision 0.
SOP-05 Surface Water Sampling, 05/10, Revision 0. Tetra Tech NA Y (project-specific SOP) Contained in Appendix A
SOP-06 Measurement of Water Quality Parameters, | Tetra Tech Multi-parameter water quality meter, | Y (project-specific SOP) Contained in Appendix A
05/10, Revision 0. such as a Horiba U-22
SOP-07 Sediment Sampling, 05/10, Revision 0. Tetra Tech Stainless steel or disposable trowels Y (project-specific SOP) Contained in Appendix A
SOP-08 Borehole Advancement and Soil Coring Using | Tetra Tech DPT rig, stainless steel augers, | Y (project-specific SOP) Contained in Appendix A
Direct-Push Technology (DPT) and Hand Auger extension rods, and T-handle .
Techniques, 05/10, Revision 0.
SOP-09 Soil Sample Logging, 05/10, Revision 0. Tetra Tech NA Y (project-specific SOP) Contained in Appendix A
SOP-10 Surface and Subsurface Soil Saimpling, 05/10, | Tetra Tech Stainless steel auger bucket, extension | Y (project-specific SOP) Contained in Appendix A
Revision 0. rods, and T-handle
SOP-11 Management of Investigation-Derived Waste, | Tetra Tech NA ’ Y (project-specific SOP) Contained in Appendix A
05/10, Revision 0. i
SOP-12 Decontamination of Field Sampling Equipment, | Tetra Tech Decontamination  equipment, scrub | Y (project-specific SOP) Contained in Appendix A
05/10, Revision 0. brushes, 5-galion buckets, spray bottles, :
phosphate free detergent deionized
water
SOP-13 Global Positioning System, 05/10, Revision 0. Tetra Tech GPS unit Y (project-specific SOP) | Contained in Appendix A
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SAP Worksheet No. 22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table

(UFP-QAPP Manual Section 3.1.2.4)

Field e (1) Acceptance Corrective Responsible SOP
Equipment Activity Frequency Criteria Action Person Reference'? Comments
GPS Positioning Beginning and | Accuracy: sub-meter | Wait ‘for better | Tetra Tech FOL | SOP-13 SOP located in
end of each day | horizontal dilution of | signal, replace | or designee Appendix A.
used precision (HDOP) <3, | unit, or choose '
number of satellites | alternate location
at least six. technique
DPT Rig Inspection Daily Equipment inspection | Operator Tetra Tech FOL | SOP-08 SOP located in
sheet criteria. correction or | or designee Appendix A.
replacement
Multi-Parameter Visual Daily Manufacturer's Operator - Tetra Tech FOL | SOP-14 SOP located in
Water Quality | Inspection guidance. correction or | or designee Appendix A.
Meter (YSI 600 Beginning  and replacement
Series or similar) Calibration/ end of day
Verification
Turbidity Meter | Visual Daily Manufacturer's Operator Tetra Tech FOL | SOP-06 SOP located in
(LaMotte 2020 or | Inspection guidance; correction or | ordesignee Appendix A.
similar) calibrations must | replacement
. . bracket expected
Sah.?rattl_on/ Beginning  and | values.
erification
end of day Inital  Calibration
Verification (ICV)
must be <10 NTUs.
1 Activities may include calibration, verification, testing, maintenance, and/or inspection.
2 From the Project Sampling SOP References table (Worksheet No. 21).
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SAP Worksheet No. 23 -- Analytical SOP References Table
(UFP-QAPP Manual Section 3.2.1)

Title: SAP for SWMU 22 RFI

Revision Number: 0

Revision Date: November 2010

Lab SOP Title, Revision Date, and/or Definitive or | Matrix and Organization | Modified for
Screening Analytical Instrument Performing Project Work?
Number Number . o
Data Group Analysis (Y/N)
APPL MSEO18 | EPA Method 8330 Mechanical Orbital Definitive Soil and sediment None APPL N
Shaker Extraction for Solid Explosive samples —
Samples (Revision 14, 05/05/10). Explosives
APPL EPA Method 3535A Solid Phase Extraction Definitive Surface water and None APPL N
MWE3535 for Aqueous Explosive Samples (Revision aqueous field QC
8, 12/29/09). samples —
. Explosives
APPL Instrument Analysis of Explosives by Using Definitive Soil, sediment, High Performance APPL N
HPL8330B EPA Method 8330B (Revision 1, 05/10/10). surface water, and Liquid
aqueous QC Chromatography
samples/ Explosives (HPLCY)/ Ultraviolet
. (UV) Detector
APPL HPL6850 | Analysis of Perchlorate in Environmental Definitive Soil, sediment, HPLC/ Electrospray APPL N
Samples by EPA 6850 (Revision 9, surface water, and lonization (ESIH)Y
10/19/09). aqueous QC Mass Spectrometer
samples/
Perchlorate
APPL Acid Digestion of Sediments, Sludges, and Definitive Soil and sediment None APPL N
PRE3050B Soils by EPA Method 30508 (Revision 9, samples - RCRA
08/20/09). Metals (not including
mercury)
APPL Acid Digestion of Aqueous Samples and Definitive Surface water and None APPL N
PRE3010A Extracts for Total Metals for Analysis by aqueous field QC
Flame Atomic Absorption (FLAA) or samples - RCRA
Inductively  Coupled Plasma (ICP) Metals (not including
Spectroscopy by EPA Method 3010A mercury)
(Revision 6, 06/16/09). '
APPL Inductively Coupled Plasma - Mass Definitive Soil, sediment, ICP-MS APPL N
ANAG020A Spectrometry (ICP-MS) by SW-846 Method surface water, and
' 6020A (Revision 16, 05/26/10). aqueous field QC
samples — RCRA
Metals (not including
mercury)
APPL Determination of Mercury in Water by Cold Definitive Surface water and CVAA APPL N
ANA7470A Vapor  Atomic  Absorption (CVAA) aqueous field QC
Spectrometry by EPA Method 7470A samples — Mercury
(Revision 20, 12/07/09).
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Definitive or

Matrix and

Organization

Modified for

ab i isi ; . :
%‘lu msb(:: Title, Rev::jonr:blﬁte, and/or Screening Analytical Instrument Performing Project Work?
Data Group Analysis (YIN)
APPL Determination of Mercury in Solid or Definitive Soit and sediment CVAA APPL N
ANA7471B Semisolid Waste, EPA Method 7471B samples — Mercury
(Revision 2, 12/07/08).
APPL Total Organic Carbon (TOC) in Soil, Definitive Sediment samples — Titration APPL N
ANAWALKLEY | Walkley-Black (Revision 0, 05/19/10). TOC ' '
APPL pH in Soil and Waste, EPA SW-846 Method Definitive Soil and sediment pH Meter APPL N
ANAS045D 9045D (Revision 14, 04/06/10). samples - pH
APPL SHR001 | Receiving Samples (Revision 36, 05/07/10). NA Log-in NA/Log-in APPL N
APPL DOCO11 | Sample Chain of Custody Database NA Sample Custody NA/Sample Custody APPL N
(Revision 8, 09/23/09).
APPL SHRO12 | Sample Disposal and Waste Collection, NA Disposal NA/Disposal APPL N
Storage and Disposal (Revision 11,
06/26/09).
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SAP Worksheet No. 24 -- Analytical Instrument Calibration Table

(UFP-QAPP Manual Section 3.2.2)

. . Person
Calibration Frequency of - . . : SOP
Instrument Procedure Calibration Acceptance Criteria Correctlvg Action Respor_jslble f_or Reference!"
Corrective Action
HPLC/UV Initial Calibration | After major instrument | The percent relative standard | Correct problem then repeat | Analyst, Section Manager APPL
Explosives (ICAL) - A | maintenance; upon | deviation (%RSD) for response | ICAL. No samples may be run HPL8330B
minimum of a 5- | failure of CCV. factors (RFs) for each analyte | until ICAL has passed.
point  calibration must be < 20%; or the linear :
curve is analyzed. regression correlation coefficient
(r) must be > 0.995.
Initial  Calibration | Once after each ICAL, | All project analytes must be | Correct problem, re-prepare | Analyst, Section Manager
Verification (ICV)- | prior to beginning a | within established retention time | and re-analyze ICV. If that fails,
Second source sample run. (RT) windows. The percent | correct problem and repeat
' recovery (%R) of all analytes | ICAL. No samples may be run
must be within 80-120% of true | until ICV has been verified.
value.
Continuing After each 10 field | The %R of all analytes must be | Correct problem and rerun CCV | Analyst, Section Manager
Calibration samples and at the end } within 80-120% of true value. and all samples analyzed
Verification (CCV) | of the analytical before and after the failing
. sequence. CCV. If that fails, repeat ICAL
and re-analyze all samples
analyzed since the last
successful CCV.

HPLC/ESI/MS Tune Prior to ICAL and after | Tuning standards must contain | Re-tune instrument. If the | Analyst, Section Manager APPL
Perchiorate any mass calibration or | the analytes of interest and meet | tuning will not meet acceptable HPL6850
maintenance is | acceptance criteria outlined in the | criteria, an instrument mass
performed. laboratory SOP. calibration must be performed

and the tuning redone. Sample
analysis shall not proceed
without acceptable tuning.
ICAL _ A | Upon instrument receipt, | The %RSD for RFs must be <20 | Correct problem then repeat | Analyst, Section Manager
‘minimum of a 5 | maior instrument | % or r must be 2 0.995. The | ICAL. No samples may be run
point calibration is change, or when the | concentration corresponding to | until ICAL has passed.
prepared. C(_.‘,V does not meet | the absolute value of the Y-
criteria. intercept of the calibration curve
must be < LOD.
ICV - Second | Once after each ICAL, | The %R must be within 85-115% | Correct problem and verify ICV. | Analyst, Section Manager
Source prior to the analysis of | of true value. If that fails, correct problem and
samples. repeat ICAL. No samples may
be run until ICV has been
verified.
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. . Person '
Calibration Frequency of o . . . SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action Respor_mble f_or Reference!”
. Corrective Action
cCcv Before sample analysis | Low-range standard: Perchlorate | Correct problem and rerun | Analyst, Section Manager
and after every 10 field | must be within 50-150 %R of true | CCV. If that fails, repeat ICAL
samples, and at the end | value. and re-analyze all ‘'samples
of the sequence. Mid-range standard: Perchlorate analyzed since the last
must be within 85-115 %R of true | Successful CCV.
value.
Limit of Detection | Prior to-sample analysis | The %R must be within 70-130% | Correct problem, rerun LODV | Analyst, Section Manager
Verification and at the end of the | of true value. Per the DoD | and all samples since last
(LODV) (per | sequence. It can be | Quality Systems Manual (QSM) | successful LODV. If a sample
batch) analyzed after every 10 | for Environmental Laboratories, | with perchlorate concentration
samples to reduce the | Version 4.1, the perchlorate spike | at or between the LOD and
re-analysis rate. concentration must ‘be | LOQ is bracketed by a failing
approximately 2 times the LOD. LODV, it must be re-analyzed.
A sample with a concentration
‘| above the LOQ can be
reported. Results may not be
reported without a valid LODV.
CVAA ICAL - a minimum | At the beginning of each | r must be 2 0.995. Re-calibrate and/or perform the | Analyst, Section Manager APPL
Mercury 7-point calibration | day, or if the QC is out of necessary equipment ANA7470A
plus a blank. criteria, prior to sample maintenance. Check the ANA7471B
analysis. calibration  standards. No
samples may be accepted
without a valid {CAL.
ICV - Following The %R must be within - Investigate reasons Analyst, Section Manager
Second ICAL, prior to 90-110% of true value. for failure, re-analyze
Source the analysis of. once. If stil!
samples. unacceptable, correct
problem and repeat
ICAL.
cCcv At the beginning and end | The %R must be within 80-120% | Re-calibrate and/or perform the | Analyst, Section Manager
of the sequence and | of true value, except first CCV | necessary equipment
after every 10 samples. after ICAL, which must be within | maintenance. Check- the
90-110% of true value. calibration standards. Re-
analyze all affected samples.
Initial Calibration | Before  beginning a | No mercury detected > the | Correct the problem, then re- | Analyst, Section Manager
Blank (ICB) sample run. absolute value of the LOD. prepare and re-analyze ICB.
Continuing Before beginning a | No mercury detected > the | Correct the problem, then re- | Analyst, Section Manager
Calibration Blank | sample run, after every | absolute value of the LOD. prepare and re-analyze CCB
(CCB) 10 samples, and at the and all affected samples.
end of the analysis
sequence.
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T Person
. Calibration Frequency of I . . . SOP
Instrument at Y Acceptance Criteria Corrective Acticn Responsible for ()
Procedure Calibration . . Reference
Corrective Action
ICP-MS Tune Prior to ICAL. Mass calibration must be < 0.1 | Re-tune and/or clean or replace | Analyst, Section Manager APPL
RCRA  Metals atomic mass units (amu) from the | source, then re-analyze tuning ANAGB020A
(not including true value. Resolution must be < | solutions. No samples may be
mercury) 0.9 amu full width at 10% peak | accepted without a valid tune.
helght. For stability, RSD must
be £ 5% for five replicates.
ICAL - a 4-point | At the beginning of each | r must be 2 0.995. Re-calibrate and/or perform the | Analyst, Section Manager
calibration is | day, prior to the analysis necessary equipment
prepared for all { of samples. maintenance to correct
target analytes. problem.
ICV - Second | Following ICAL, prior to | The %R for all analytes must be | Re-calibrate and re-analyze | Analyst, Section Manager
Source the analysis of samples. within 90-110% of true value. ICV.
ICB Before beginning a run. No analytes detected > LOD. Correct the problem, then re- | Analyst, Section Manager
prepare and re-analyze.
ccB Before beginning a run, { No analytes detected > LOD. Correct the problem, then re- | Analyst, Section Manager
after every 10 samples, prepare and re-analyze.
and at the end of the
analysis sequence. .
cCcv After every 10 samples, | The %R for all analytes must be | Check problem, re-calibrate, | Analyst, Section Manager
and at the end of the | within 90-110% of true value. and re-analyze any samples not
analysis sequence. bracketed by passing CCVs.
Low-Level Daily after 1-point ICAL | The %R for all analytes must be | Correct problem, then re- | Analyst, Section Manager
Calibration Check | and before samples. within 80-120% of true value. analyze. No samples may be
Standard (if using analyzed without a valid low-
1-point ICAL) level calibration check standard
(should be < LOQ)}) (if using 1-
point ICAL). :
pH Meter ICAL — 3 buffer | Daily before use. pH meter must be calibrated { Repeat calibration untit | Analyst, Section Manager APPL
pH solutions. using three buffers that bracket | acceptance criteria is met. ANAS045D
the expected pH range. Each } Replace probe if several
buffer must read within + 0.05 pH | attempts are unsuccessful.
. units.
CCv After every 10 samples, | pH 7.00 buffer must read within | Repeat ICAL. Analyst, Section Manager
and at the end of the | 6.95-7.05, inclusive.
analysis sequence. '
Titrator Standardize Every few days or with | Standardize against 0.100 | None. Analyst, Section Manager APPL
TOC Reagents each set of analyses. Normal potassium dichromate : ANAWALKLEY
solution.
Notes:
1 From the Analytical SOP References table (Worksheet No. 23).
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SAP Worksheet No. 25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

(UFP-QAPP Manual Section 3.2.3)

Responsible

Instrument/ . . Testing Inspection Acceptance | Corrective SOP
Equipment Maintenance Activity Activity Activity Frequency Criteria Action Person Reference!"

HPLC/UV Check pressure and gas | Explosives Check pump | Prior to ICAL | Acceptable Correct the | Analyst, APPL
supply daily - change when pressure, check | and as | ICAL and CCV. | problem and | Section HPL8330B
<200 pounds per square inch for leaks, check | necessary. repeat ICAL | Manager
(psi), change analytical column for adequate or CCV.
as needed, change mobile mobile phase.
phase when insufficient for run
or contamination, change inlet
filters as needed for
contamination. .

HPLC/ESI/MS Clean the source and capillary | Perchiorate | Check pump | Prior to ICAL | Acceptable Correct the | Analyst, APPL
needle. Change analytical pressure, check | and as | ICAL and CCV. | problem and | Section HPLE850
column as needed, change for leaks, check | necessary. repeat ICAL | Manager
mobile phase when insufficient for adequate or CCV.
for run or contamination, mobile phase.
change inlet filters as needed

. for contamination. .

CVAA Replace  peristaltic  pump | Mercury Tubing, sample | Prior to ICAL | Acceptable Correct the | Analyst, APPL
tubing, replace mercury lamp, : probe, optical | and as | ICAL and CCV. | problem and | Section ANA7470A
replace drying tube, clean cell, necessary. repeat ICAL | Manager ANA7471B
optical cell and/or clean or CCV.
liquid/gas separator as needed.

Other maintenance specified in
Equipment Maintenance SOP.

ICP-MS Clean plasma torch; clean | RCRA Torch, filters, | Prior to ICAL | Acceptable Correct the | Analyst, APPL
fiters; clean spray and | Metals (not | nebulizer and as | ICAL and CCV. | problem and | Section ANAG020A
nebulizer chambers; replace | including chamber, pump, | necessary. repeat ICAL | Manager
pump tubing. mercury) pump tubing. or CCV.

pH Meter Clean pH electrode as needed. | pH Inspect pH | As needed. Acceptable Correct the | Analyst, APPL
Refill with fluid as needed. probe. : ICAL. problem and | Section ANA9045D

repeat ICAL. | Manager

Titrator None. TOC None. As needed. Acceptable Correct the | Analyst, APPL

ICAL. problem and | Section ANAWALKLEY
repeat ICAL. Mar@ger
1 From the Analytical SOP References table (Worksheet No. 23).
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SAP Worksheet No. 26 -- Sample Handling Syst.em
(UFP-QAPP Manual Appendix A)

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; Overnight courier service (Federal Express)

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodian / APPL

Sample Custody and Storage (Personnel/Organization): Sample Custodian / APPL

Sample Preparation (Personnel/Organization). Preparation laboratory staff / APPL

Sample Determinative Analysis (Personnel/Organization): HPLC, HPLC/ESI/MS, ICP-MS, CVAA, pH, TOC / APPL

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 60 days from submittal of final report

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 60 days from submittal of final report

Biological Sample Storage (No. of days from sample collection): Not applicable

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodian / APPL

061014/P (WS #26) Page 79 of 105 CTO F279



Project-Specific SAP ) Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana ' Revision Date: November 2010

SAP Worksheet No. 27 — Sample Custody Requirements Table
(UFP-QAPP Manual Section 3.3.3) :

Field Sample Custody Procedures

Following sample coliection into the appropriate bottleware, all 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 APPL for analysis.
Samples will be preserved as appropriate based on the analytical method. The selected 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 phases of

sample collection and handling.

Chain-of-custody protocols wilt 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. Sampies for off-site laboratory analysis

will be preserved, packaged, and shipped in accordance with SOP-04 (Appendix A).

Chain-of-Custody. Procedures

After collection, each sample will be maintained in the sampler's custody until formally transferred to
another party (e.g., Federal Express). For all samples collected, chain-of-custody forms will document
the date and time of sample collection, sampler's name, and names of all others who subsequently held
custody of the sample. Specifications for chemical analyses will also be documented on the chain-of-
custody form. SOP-03 {(Appendix A) provides further details on the chain-of-custody procedure.

Laboratory Sample Custody Procedures

APPL's Laboratory Information Management System (LIMS) database allows for high sample throughput
and allows for custom reporting formats to meet client's specific needs. In addition to tracking samples
and storing data results, the LIMS has been modified to perform hundreds of QC checks so that the final

report meets project specific data quality objectives as well as APPL's data integrity requirements.

Sample Tracking: Upon receipt, sample containers are labeled with unique bar code identifications.
Every time a sample container is used, the analyst requesting the sample scans the barcode to track the
new location and time of move into the LIMS. Sample locations, times, dates, and names of analysts who

checked out a sample are easily printed and available upon requést.
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Data Input: Once analyzed, the sample results and QC results are entered into the LIMS database
(Labworks®). The majority of the results are directly uploaded from Hewlett Packard’s Chemstation
software or other instrument appropriate software. This process allows the results to be accurately

entered and allows more time for the analyst to review the results.

Data Output: Once all of the data are in the database, they are exported from the LIMS and printed via
Microsoft Access. Error checking is performed for a long list of possible data entry problems that can
occur. The system is designed to prohibit printing of any results that are not entered correctly as well as
identify a list of errors for correction. APPL has also authored a self-calculating “J"-Flag form for clients
who want DLs and estimated concentrations below the reporting Iirhit on the sample result form.

Sample Designation System

Each sample collected for analysis will be assigned a unique sample tracking number that will consist of a
muiti-segment alphanumeric code that identifies the site, sample type (sample medium or QC sample
designation), sample location, and sample depth. SOP-02 (Appendix A) addresses sample

nomenclature. The alphanumeric coding system to be used is as follows:

Site Identifier:
22 = SWMU 22

Sample Medium:
SS = Surface Soil
SB = Subsurface Soil
SD = Sediment
SW = Surface Water

QA/QC Sample Designation:
RB = Equipment Rinsate Blank
DUP = Field Duplicate
Sample Location:
The names of all planned sample locations are identified in Worksheet No. 18.
For surface and subsurface soil samples, the soil sample depth will be indicated by a four-digit number.

The first two digits will represent the upper limit of the sample depth interval (rounded to the nearest foot),

and the bottom two digits will represent the lower limit of the depth interval.
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Surface water and sediment samples will be assigned a three-digit consecutive number in the order of

collection, as designated on Figures 17-1 and 17-2.
QC Sample Number:

All QC samples will be assigned a sequential sample number. For example, the first equipment rinsate
blank will be assigned the tracking number 22RB-01. Field duplicate, MS, and MSD samples will be
collected from the same location. The field duplicate will be given the same type of sample designation
as the samples so that it will be “blind” to the laboratory. The sampling time recorded on the chain-of-
custody form, labels and tags for the duplicate samples will be 0000. Notes detailing the sample number,
time, date, and type will be recorded on the routine sample log sheets and will document the location of

the duplicate sample (sample log sheets are not provided to the laboratory).

All pertinent information regarding sample identification will be recorded in the field logbooks and on

sample log sheets where appropriate.
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SAP Worksheet No. 28 -- Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4)

Matrix Soil, Sediment, Surface
. Water, and Aqueous Field
QC Samples

Analytical Group Explosives

Analytical Method/ || SW-846 8330B

SOP Reference APPL HPL8330B

Measurement
QC Sample Frequency/Number Ar:;r;?:riigtig\(iis Corrective Action z?,rrsgg(:;g;?epzztsiﬂe ln[:iaict:aag:zl)lgl) Performance Criteria
(MPCs)

Method Blank One per preparatory | All analytes must be < V2| If the blank results are above Y:[Analyst, Section | Bias/ Contamination {Same as Method/SOP
batch of 20 or fewer|LOQ. LOQ, then report sample results |Manager, and Data QC Acceptance Limits.
samples. which are non-detect. Otherwise, re- | Validator

: extract and re-analyze associated
samples. If not enough sample
exists for a re-extraction, the sample
will be qualified with a “B” flag. . )

Laboratory Control [One  per  preparatory | %Rs must meet the |If the %R of a target analyte in the | Analyst, Section | Accuracy/ Bias Same as Method/SOP

Sample (LCS) batch of 20 or fewer|APPL in-house limits ]LCS is greater than the upper control | Manager, and Data |Precision also, if | QC Acceptance Limits.

Laboratory Control | Samples. specified in Table 3 of {limit, and there are no positive | Validator LCSD is analyzed

Sample Duplicate SOP HPL8330B. findings for that compound, no

(LCSD) (not required) further action is taken. Otherwise,

RPD must be < 30% |}re-analyze the LCS and affected

(for LCS/LCSD, if |[samples or flag the results with a *J".

LCSD is analyzed). If the %R of any target analyte is
below the lower control limit, re-
analyze the LCS and affected
samples.

MS/MSD One per preparatory | %Rs should meet the |Flag the parent sample with a “J" flag | Analyst, Section | Accuracy/ Bias/ Same as Method/SOP
batch of 20 or fewer|APPL in-house limits |for failed analytes which exceed the | Manager, and Data | Precision QC Acceptance Limits.
samples per matrix. specified in Table 3 of | acceptance criteria. Validator

SOP HPL83308B.

RPD should be < 30%
between MS and
MSD.

Surrogate Spikes Al field and QC samples - | 7oR (aqueous): If surrogate recovery falls outside | Analyst, Section | Accuracy/ Bias Same as Method/SOP

one per sample. 1.2-Dinitrobenzene 70- | ocontance  criteria, the sample |Manager, and Data QC Acceptance Limits.

130 should be re-extracted and re- | Validator
o . analyzed.
%R (solid):
1,2-Dinitrobenzene  70-
130

Second Column | All positive results must | Results between primary | None. Apply J flag if RPD >40% and { Analyst, Section | Precision Same as Method/SOP

Confirmation be confirmed. and second column -|discuss in the case narrative. Manager, and Data QC Acceptance Limits.
RPD must be < 40%. Validator
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Matrix Soil, Surface Water, and
Aqueous Field QcC
Samples
Analytical Group Perchiorate
Analytical Method/ | SW-846 6850
SOP Reference APPL HPL6850
. Measurement
. Method/SOP QC . . Person(s) Responsible Data Quality I
QC Sample Frequency/Number Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Perforrm:%es ;:nterla

Isotope Ratio *CI*’Cl

Every sample, batch QC

Monitor for the daughter

If criteria are not met, the samplé

Analyst,

Section

Accuracy/ Bias

Same as Method/SOP

sample, and standard. ion at masses 83/85.]|must be rerun. If the sample was not| Manager, .and Data QC Acceptance Limits.
Theoretical ratio ~ 3.06. | pretreated, the sample shouid be re- | Validator
Ratio must be within 2.3 | extracted using cleanup procedures.
to 3.8. If, after cleanup, the ratio still fails,
use alternative techniques to confirm
presence of perchlorate.

Internal Standard (IS) | Every sample, batch QC |Measured '®O IS area |Rerun the sample at increasing | Analyst, Section | Accuracy/ Bias Same as Method/SOP
sample, standard, [must be within 50- }dilutions untii the  50-150% |Manager, and Data QC Acceptance Limits.
instrument  blank, and|150% of the average |acceptance criteria is met. If criteria | Validator
method blank. IS area counts of the |cannot be met with dilution,

ICAL. interference is suspected - use
Relative retention time | @dditional pretreatment steps.
(RRT) of the perchlorate

ion must be within 0.98-|

1.02.

Interference Check | One per batch to verify | The %R must be within | Correct problem and re-analyze all | Analyst, Section | Accuracy/ Bias Same as Method/SOP

Sample (ICS) method performance at|70-130% of true value. samples in that batch. Replace |Manager, and Data QC Acceptance Limits.
the matrix conductivity cleanup fiters or column if{ Validator
threshold (MCT). At least necessary. No samples may be
one ICS must be reported that are associated with a
analyzed daily. failing ICS.

Reagent Blank Prior to calibration, after|No perchlorate detected | Re-analyze reagent blank (until no | Analyst, Section | Bias/ Contamination |Same as Method/SOP
overrange samples, and|> % LOQ. carryover is observed) and afl|Manager, and Data QC Acceptance Limits.
at the end of the analytical samples processed since the | Validator
sequence. contaminated blank. Results may

not be reported without a valid
reagent blank.

Method Blank One per preparatory | Perchlorate must be < %2 | Investigate source of | Analyst, Section | Bias/ Contamination Same as Method/SOP
batch of 20 or fewer|LOQ. contamination and evaluate the|Manager, and Data QC Acceptance Limits.
samples. samples and associated QC: i.e. If | Validator

the blank results are above 2 LOQ,
then report sample results which are
non-detect.  Otherwise, re-prepare
blank and associated samples.
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Project-Specific SAP . Title: SAP for SWMU 22 RFI

Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: November 2010
Matrix Soil, Surface Water, and
Aqueous Field QC
Samples
Analytical Group Perchlorate
Analytical Method!/ || SW-846 6850
SOP Reference APPL HPL6850
. . Measurement
Method/SOP QC . Person(s) Responsible Data Quality .
QC Sample Frequency/Number Acceptance Limits Corrective Actloh for Corrective Action Indicator (DQI) Perforr?h::::;: )Cnteria
LCS One per preparatory {%Rs must be within |If the %R of a target analyte in the Analyst, Section | Accuracy/ Bias Same as Method/SOP
LCSD (not required) batch of 20 or fewer|80-120%, as per APPL |LCS is greater than the upper control | Manager, and Data|Precision also, if| QC Acceptance Limits.
samples. LCS must be [SOP and DOD QSM |limit, and there are no positive | Validator LCSD is analyzed '
spiked at the LQQ. version 4.1, findings for that compound, no '

further action is taken. Otherwise,
RPD should be < 20% |re-analyze the LCS and affected
for aqueous samples [samples or flag the results with a “J".
and < 30% for soils. |If the %R of any target analyte is
(for LCS/LCSD, if |[below the lower control limit, re-

LCSD is analyzed). analyze the LCS and affected
: samples. :
MS/MSD One per preparatory | %Rs should be within |Flag the parent sample with a “J" flag | Analyst, _ Section | Accuracy/ Bias/ Same as Method/SOP
batch of 20 or fewer[80-120%, as per APPL | for failed analytes which exceed the | Manager, and Data | Precision QC Acceptance Limits.
samples per matrix. The [SOP and DOD QSM | acceptance criteria. Validator

MS and MSD must be |version 4.1.
spiked at the LOQ.
RPD should be s 20%
for aqueous samples
and < 30% for soils.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010.

Matrix Soil, Sediment, Surface
Water, and Aqueous Field
QC Samples
Analytical Group RCRA Metals, Including
Mercury
Analytical Method/ || SW-846 6020A, 7470A,
SOP Reference - 74718
APPL - ANASB020A,
ANAT7470A, ANA7471B
Method/SOP QC . . Person(s) Responsible Data Quality Measurement Performance
Qc Sample Frequency/Number Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Criteria (MPCs)
Method Blank One per preparatory batch | No analytes >% LOQ. Re-clean, re-test, re-extract, re-|Analyst, Section | Bias/ Same as Method/SOP QC
of 20 or fewer samples per analyze, and/or qualify data. Manager, and Data Contamination Acceptance Limits.
matrix. Validator
LCS One per preparatory batch | %Rs must be within 80- | Investigate source of problem. Analyst, Section Accuracy/Bias Same as Method/SOP QC
of 20 or fewer samples per | 120% of the true value. Re-digest and re-analyze all|Manager, and Data "~ { Acceptance Limits.
matrix. associated samples. Validator
MS One per preparatory batch | %Rs should be within 80- | Prepare post-digestion spike for | Analyst, Section | Accuracy/Bias Same as Method/SOP QC
of 20 or fewer samples per | 120% of the true value. analytes outside limits. Apply “J" flag | Manager, and Data Acceptance Limits.
matrix. to the parent sample for the analytes | Validator
. that fail criteria.
Duplicate Sample One per batch of 20 or | RPD should be <20%, if| The reason for the out-of-control | Analyst, Section | Precision Same as Method/SOP QC
fewer samples per matrix. | both results are >5x LOQ | condition must be found and|Manager, and . Data Acceptance Limits.
(SOP states >100x the | corrected and all affected samples | Validator
instrument detection limit). { must be re-analyzed. Flag results
with a “J".
ICP Serial Dilution One per batch of 20 or]If original sample result is | Flag result with a “J" or dilute and re- | Analyst, Section | Precision Same as Method/SOP QC
fewer samples per matrix. |at least 50x DL, a 5x|analyzed sample to eliminate|Manager, and Data Acceptance Limits.
dilution must agree within | interference. A chemical or physical | Validator
90-110% of the original|interference effect should be
result. suspected.
1S Every sample. IS intensity must be within | Re-analyze sample at 5-fold dilution { Analyst, Section | Precision Same as Method/SOP QC
80-120% of intensity of the | with addition of appropriate amounts | Manager, and Data Acceptance Limits.
IS in the ICAL. of IS. Validator
Post-Digestion Spike When serial dilution test| %R must be within 75-| Narrate. If the spike is not recovered | Analyst, Section | Accuracy/Bias Same as Method/SOP QC
fails or analyte | 125% of the true value, { within the specified limits, a matrix | Manager, and Data Acceptance Limits.
concentration for  all[except mercury, which |effect should be suspected. Validator
samples are < 50x LOD. must be within 85-115% of
: the true value.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

samples per matrix (SOP
calls for one for every 10
samples).

should be within 0.2 pH
units of each other.

available, re-analyze. If
not, or repeated attempt
still fails, qualify results
as estimated.

I Matrix Soil and Sediment
Analytical Group pH
Analytical Method!/ || SW-846 9045D
SOP Reference APPL ANAS045D
Person(s . Measurement
Method/SOP QC . . on(s) Data Quality t
QC Sample Frequency/Number Acceptance Limits Corrective Action Responsible for Indicator (DQI) Performance Criteria
P : Corrective Action {MPCs)
Standard  Reference | Two per preparatory | Must be within + 0.05 pH|Repeat calibration and re-| Analyst and Section | Accuracy/Bias Same as Method/SOP QC
Materials (SRM) batch of 20 or fewer|units of true value. analyze all samples. If | Manager Acceptance Limits.
samples. insufficient  volume,  qualify
results as estimated.
Duplicate Sample One  per preparatory |For soil and sediment||f sufficient sample is Analyst and Section | Precision Same as Method/SOP QC
batch of 20 or fewer{samples, duplicate resuits Manager Acceptance Limits.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana )

Title: SAP for SWMU 22 RFi
Revision Number: 0
Revision Date: November 2010

Matrix Sediment
Analytical Group TOC
Analytical Method!/ || Walkley-Black
SOP Reference APPL
ANAWALKLEY
Method/SOP QC ' Person(s) Data Qualit Measurement
QC Sample Frequency/Number Acceptance Limits Corrective Action Responsible for Indicator (Dgl) Performance Criteria
P Corrective Action (MPCs)
Method Blank One per batch of 20 or| No analytes > % LOQ. If the blank results are above | Analyst, Section | Accuracy/Bias/ Same as Method/SOP QC
fewer samples per matrix. LOQ, then report sample results | Manager Contamination Acceptance Limits.
which are non-detect. Otherwise,.
re-extract and re-analyze
associated samples. [f not enough
sample exists for a re-extraction,
the sample will be qualified with a
“B" flag.
LCS One per batch of 20 or| %R must be within 90-110% | If the %R of a target analyte in the | Analyst, Section | Accuracy/Bias Same as Method/SOP QC
fewer samples per matrix. | of the true value. LCS is greater than the upper|Manager Acceptance Limits.
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 with a “J". If the %R of
any target analyte is below the
lower control limit, re-analyze the
LCS and affected samples.
MS/MSD One per batch of 20 or| %R should be within 75- Flag the parent sample with | Analyst, Section | Accuracy/Bias Same as Method/SOP QC
fewer samples per matrix. | 125% of the true value, if Manager Precision Acceptance Limits.

sample <4x spike added.

RPD should be < 20%, if
both resuits are >5x LOQ.

a “J” flag for failed analytes
which exceed the
acceptance criteria.
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Project-Specific SAP Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: November 2010

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

Document Where Maintained

Planning Document Certifications All planning document certifications will be maintained in the Tetra Tech
Copies of regulatory agency approval letters / e-mails project file.

Verification e-mails for review of applicable SAP/sections
| Signature Pages '

Field Documents Field documents will be maintained in the project file located in the Tetra
Field Logbook ' Tech project office.

Field Sample Forms
Chain-of-Custody Records

Air Bills

Sampling Instrument Calibration Logs
Sampling Notes

Drilling Logs

Photographs

FTMR Forms

This SAP _

Health and Safety Plan :

Laboratory Documents Laboratory documents will be included in the hard-copy and Portable
Sample Receipt, Custody, and Tracking Record Document Format (PDF) deliverables from the laboratory. Laboratory
Equipment Calibration Logs data deliverables will be maintained in the Tetra Tech project file and in
Sample Preparation Logs long-term data package storage at a third-party professional document
Analysis Run Logs ' storage firm.

Corrective Action Forms

Reported Field Sample Results Electronic data results will be maintained in a database on a password-
Reported Results for Standards, QC Checks, and QC Samples protected Structured Query Language (SQL) server.

Raw Data '

Data Completeness Checklist

Assessment Findings All assessment documents will be maintained in the Tetra Tech project
Field Sampling Audit Checklist (if conducted) file.

Analytical Audit Checklist (if conducted)
Data Validation Memoranda (includes tabulated data summary forms)

Reports : All versions of the SWMU 22 RFI'Reports and all support documents (e.g.,
SWMU 22 RFI Report data validation memoranda) will be stored in hard-copy format in the Tetra

Tech project file and electronically in the server library.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

SAP Worksheet No. 30 -- Analytical Services Table
(UEP-QAPP Manual Section 3.5.2.3)

Laboratory/ Backup Laboratory/
. . . Data Package Organization Organization
Matrix Analytical Sample Location/ Analytical Turnaround (name and address, (name and address,
Group ID Number Method .
Time contact person and contact person and
telephone number) telephone number)
Soil and | Explosives See Worksheet No. 18 SW-846 8330B 21 calendar APPL, Inc. NA
Sediment RCRA SW-846 6020A/74718B days 908 N. Temperance
Metals Avenue
(Including Clovis, CA 93611
Mercury)
pH SW-846 9045D Contact:
Cynthia Clark
Laboratory PM
559-275-2175
Soil Perchlorate See Worksheet No. 18 SW-846 6850 21 calendar
days
Sediment TOC See Worksheet No. 18 | Walkley-Black 21 calendar
days
Surface Water | Explosives See Worksheet No. 18 SW-846 8330B 21 calendar
and = AQueUs | perchiorate SW-846 6850 days
Field Qc
Samples RCRA SW-846 6020A/7470A
Metals
(Including
Mercury)
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Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

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

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

Person(s) Person(s) Person(s)
. Person(s) Responsible for Responsible for
Responsible for . e it
e . Responsible for Identifying and Monitoring
Internal Organization Performing - . Y .
Assessment . Responding to Implementing Effectiveness of
: Frequency or Performing Assessment g . . . .
Type - . Assessment Findings | Corrective Actions Corrective Action -
External Assessment (title and - A . ;
_ organizational (title and organizational (title and (title and
gfﬁliétion) _affiliation) organizational organizational
affiliation) affiliation)
Laboratory One every | External DoD ELAP | DoD ELAP | Laboratory QAM or | Laboratory QAM or | Laboratory QAM or
Systems 2 years Accrediting Body | Accrediting  Body | Laboratory = Manager, | Laboratory Laboratory Manager,
Audit™ : Auditor APPL Manager, APPL APPL
1 APPL is DoD ELAP accredited by a recognized Accrediting Body. The DoD ELAP accreditation letter is included in Appendix B.
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Title: SAP for SWMU 22 RF1
Revision Number: 0
Revision Date: November 2010

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

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

Individual(s) Notified Nature of Individual(s) Receiving
Nature of L . Corrective Corrective Action Time Frame
Assessment ficienci of Findings Time Frame of . . P :
Type De iciencies (name, title Notification Action Respon_se or
Documentation or anizlation’) Response (name, title, Response
9 Documentation organization)
Laboratory Written audit report | Frances Lediaev, | Specified by DoD | Letter DoD ELAP Accrediting | Specified by
System Audit Laboratory QAM, and/or | ELAP Accrediting Body DoD ELAP
i Leonard Fong, PhD, | Body Accrediting
Laboratory Manager, ’ Body
APPL
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

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

Frequency

Projected Delivery

Person(s) Responsible
for Report Preparation

Report Recipient(s)

(SDG)

receiving the data from the
laboratory

Type of Report (daily, weekly monthly, D . A (title and organizational
ate(s) (title and organizational L2
quarte_rly, annually, etc.) affiliation) affiliation)
Data Validation Report Per Sample Delivery Group|{Within 3 weeks after|DVM or designee, Tetra|PM and project file, Tetra

Tech

Tech

Major Analysis Problem
Identification (Internal Tetra
Tech Memorandum})

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

Immediatély 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

IPM, 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, APPL

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 22 RFI
. Revision Number: 0
Revision Date: November 2010

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

Responsible for
Verification Input Description Internal / Verification
External L
(name, organization)
Chain-of-Custody Forms | The Tetra Tech FOL or designee will review and sign the chain-of-custody form to | Internal Sampler and FOL,
verify that all samples listed are included in the shipment to the laboratory and the Tetra Tech
sample information is accurate. The forms will be signed by the sampler ‘and a
copy will be retained for the project file, the Tetra Tech PM, and the Tetra Tech
Data Validators.
The APPL Laboratory Sample Custodian will review the sample shipment for | Internal/ 1 - Laboratory
completeness, integrity, and sign accepting the shipment. The Tetra Tech Data | External Sample Custodian,
Validators will check that the chain-of-custody form was signed and dated by the APPL
Tetra Tech.FOL or designee relinquishing the samples and also by the Laboratory 2 - Data Validators,
Sample Custodian receiving the samples for analyses. Tetra Tech
SAP  Sample Tables/ | Verify that all proposed samples listed in the SAP tables have been collected. Internal FOL or designee,
Chain-of-Custody Forms Tetra Tech
Sample Log Sheets Verify that information recorded in the log sheets is accurate and complete. Internal FOL or designee,
Tetra Tech
SAP/ Field Logs/ | Ensure that all sampling SOPs were followed. Verify that deviations have been | Internal PM or designee,
Analytical Data Packages | documented and MPCs have been achieved. Particular attention should be given Tetra Tech
to verify that samples were correctly identified, that sampling location coordinates
are accurate, and that documentation establishes an unbroken trail of documented
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.
SAP/ Analytical SOPs/ | Ensure that all laboratory SOPs were followed. Verify that the correct analytical | Internal Laboratory  QAM,
Analytical Data Packages | methods/SOPs were applied. APPL
SAP/ Laboratory SOPs/ | Establish that all method QC samples were analyzed and in control as listed in the | Internal Laboratory QAM,
Raw Data/- Applicable | analytical SOPs. If method QA is not in control, the Laboratory QAM will contact APPL
Control Limits Tables the Tetra Tech PM verbally or via e-mail for guidance prior to report preparation.
SAP/  Chain-of-Custody | Check that field QC samples listed in Worksheet No. 20 were collected as required. | Internal FOL or designee,
Forms _ Tetra Tech
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Project-Specific SAP Title: SAP for SWMU 22 RFI

Site Name/Project Name: NSA Crane _ Revision Number: 0
Site Location: Crane, Indiana Revision Date: November 2010
Internal / Responsible for
Verification Input Description External Verification
_ (name, organization)
Electronic Data | Each EDD will be verified against the chain-of-custody and hard copy data package | External Data Validators,
Deliverables (EDDs)/ | for accuracy and completeness. Laboratory analytical results will be verified and Tetra Tech
Analytical Data Packages | compared to the electronic analytical results for accuracy. Sample results will be
evaluated for laboratory contamination and will be qualified for false 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.
Analytical Data Packages | All analytical data packages will be verified internally for completeness by the | Internal Laboratory QAM,
laboratory performing the work. The Laboratory QAM will sign the case narrative APPL
for each data package.
Each data package will be verified for completeness by the Tetra Tech Data | External Data Validators,
Validator. Missing information will be requested by the Tetra Tech Data Validator Tetra Tech
from the Laboratory PM.

Notes: .
Verification includes field data verification and laboratory data verification. Verification inputs as per Worksheet No. 34 will be checked.
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

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

Title: SAP for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

Data Packages/
EDDs

Responsible for
Steﬁbllal Validation Input Description Validation (name,
organization)
lla SAP/ Sample Log | Sample Coordinates - Ensure that sample locations are correct and in | PM, FOL, or designee,
Sheets accordance with the SAP proposed locations. Document any discrepancies in | Tetra Tech
the final report. .
lla Chain-of-Custody | Custody - Ensure that the custody and integrity of the samples was maintained | Project Chemist or Data
Forms from collection to analysis and the custody records are complete and any | Validators, Tetra Tech
deviations are recorded. Review that the samples were shipped and store at
the required temperature and sample pH for chemically-preserved samples
meet the requirements listed in Worksheet No. 12. Ensure that the analyses
were performed within the holding times listed in Worksheet No. 19.
la/llb SAP/ Laboratory | Accuracy - Ensure that the laboratory QC samples listed in Worksheet No. 28 | Project Chemist or Data

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 of the 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

Validators, Tetra Tech
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Project-Specific SAP

Site Name/Project Name: NSA Crane

" Site Location: Crane,

Indiana

Title: SAP.for SWMU 22 RFI
Revision Number: 0
Revision Date: November 2010

Data Packages/
EDDs

: Responsible for
Steﬁblla/ Validation Input Description Validation (name,
organization)
lib SAP/ Laboratory | Sensitivity - Ensure that the project LOQs listed in Worksheet No. 15 were | Project Chemist or Data

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 SAP were collected and
analyzed and that the associated results were within prescribed 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 qualifiers
codes that summarize the reason for data qualifications. Determine if the data
met the MPCs and determine the impact of any deviations on the technical
usability of the 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 22 RFI
Revision Number; 0
Revision Date: November 2010

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

Analytical Data Validator
Step lla/lib Matrix Validation Criteria (title and organizational
Group 2
_ affiliation)
lla and Iib Soil, Sediment, | Explosives Limited data validation will be performed using criteria for SW-846 Method | Project Chemist or Data
Surface Water, and 8330B listed in Worksheets Nos. 12, 15, 24, and 28, and the current DoD | Validator, Tetra Tech
Aqueous Qc QSM. If not included in the aforementioned, then the logic outlined in the
Samples "USEPA Contract Laboratory Program (CLP) National Functional Guidelines for
Organic Data Review” EPA-540/R-99-008 (USEPA, October 1999) will be used
to apply qualifiers to data.
lla and IIb Soil, Surface | Perchlorate Limited data validation will be performed using criteria for SW-846 Method | Project Chemist or Data
Water, and 6850 listed in Worksheets Nos. 12, 15, 24, and 28, and the current DoD QSM. | Validator, Tetra Tech
Aqueous Qc If not included in the aforementioned, then the logic outlined in the “USEPA
Samples CLP National Functional Guidelines for Organic Data Review” EPA-540/R-99-
008 (USEPA, October 1999) will be used to apply qualifiers to data.
llaand ilb Soil, Sediment, | RCRA Limited data validation will be performed using criteria for SW-846 Methods | Project Chemist or Data
Surface Water, and | Metals B6020A, 7470A, and 7471B listed in Worksheets Nos. 12, 15, 24, and 28, and | Validator, Tetra Tech
Agqueous QC | (Including the current DoD QSM. If not included in the aforementioned, then the logic
Samples- Mercury) outlined in USEPA CLP National Functional Guidelines for Inorganic Data
Review, EPA 540-R-04-004 (USEPA, October 2004) will be used to apply
qualifiers to data.
lla and Iib Soil and Sediment pH Data validation will not be performed on pH data. None
lla and IIb Sediment TOC Data validation will not be performed on TOC data. - None

Limited data validation focuses the review to specific

review parameters (Data Completeness/Data Verification, Holding times, Calibrations, Blank

Contamination, and Detection Limits) to determine gross deficiencies only. The limited data validation is best expressed as a review to preclude the
possibility of false negatives and to eliminate false positives. Raw data are not evaluated and sample result verification is not conducted. A formal report,
similar to a full data validation report, is prepared but the scope is more limited than a full validation report. The data packages provided by APPL will be
expansive enough to allow future complete formal data validation to be performed, if necessary. ’
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Project-Specific SAP ] Title: SAP for SWMU 22 RFI
Site Name/Project Name: NSA Crane : Revision Number: 0
Site Location: Crane, Indiana ) Revision Date: November 2010

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

Data Usability Assessment

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

. Comgleténess
For each matrix that was scheduled to be sampled, the Tetra Tech FOL acting on behalf of the |

Project Team will prepare a table listing comparing planned samples/analyses to collected
samples/analyses. If deviations from the scheduled sample collection or analyses are identified, the
Tetra Tech PM and Project 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.

s Precision _

The Tetra Tech 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 resuits
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 Tetra Tech 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, MSs, 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 also be described in the project report.

o Representativeness
A Tetra Tech 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 the 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. :

e Comparability
The Tetra Tech 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 each matrix
and analytical fraction. This will not require quantitative comparisons unless professional judgment of
the Tetra Tech Project Chemist indicates that such quantitative analysis is required.
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o Sensitivity

The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether project
sensitivity goals listed in Worksheet No. 15 were achieved. The overall sensitivity and LOQs from
multiple data sets for each matrix and analysis will be compared. If sensitivity goals are not
achieved, the limitations on the data wiill be described in the project report. The Tetra Tech Project
Chemist may enlist the help of the Project Risk Assessor to evaluate deviations from planned
sensitivity goals.

» Project Assumptions and Data Outliers
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
those related to data distributions (e.g., normal or log-normal) and estimates of data variability.
Potential data outliers will be removed if a review of the associated data indicates that the results
have an assignable cause that renders them inconsistent with the remainder of the data. During this
evaluation, the team will consider whether outliers could be indications of unanticipated site
conditions. '

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 DQI
characteristics. The statistical evaluations will include simple summary statistics for target analytes, such
as maximum concentration, minimum concentration, number of samples with non-detected results,
number of samples with detected results, and the proportion of samples with detected and non-detected
results. The Project Team members identified by the Tetra Tech PM will assess whether the data
collectively support the attainment of project objectives. The Project Team will consider whether any
missing or rejected data have compromised the ability to make decisions or to make 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. Ailthough 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 one-half of the sample-specific reporting limit. 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 samples 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 NSA Crane
ERSM, Navy RPM, IDEM RPM, and USEPA RPM. If deficiencies affecting the attainment of project
objectives are identified, the review will take place either in a face-to-face meeting or 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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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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STANDARD OPERATING PROCEDURE
SOP-01

SAMPLE LABELING

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures to be used for labeling sample
containers. Sample labels are used to document the sample identification number (ID), date, time,
analysis to be performed, preservative, matrix, sampler, and the analytical laboratory. A sample label will
be attached to each sample container. '

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Writing utensil (preferably black pen with indelible ink)

Disposable medical-grade gloves (e.g. latex, nitrile)

Sainple log sheets

Required sample containers: All sample containers for analy_s_is by fix-based laboratories will be
supplied and deemed certified-clean by the laboratory.

Sample labels

Chain-of-custody records

Sealable polyethylene bags

Heavy-duty cooler

ice
3.0 PROCEDURES
3.1 The following information will be electronically printed on each sample label prior to mobilizing for

field activities. Additional “generic” labels will also be printed prior to mobilization to be used for
field QC and backups.. '

¢ Project Number

e Sample Location ID

e - Contract Task Order Number (CTO F279)
e Sample ID

e Sample Matrix
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* Preservative
e Analysis to be Performed

e Laboratory Name

3.2 Select the container(s) that are appropriate for a given sample. Select the sample-specific ID
label(s), complete date, time, and sampler name, and affix to the sample container(s).

3.3 Fill the appropriate containers with sample material. Securely close the container lids without

overtightening.
3.4 Place the sample container in é sealable polyethylene bag and place in' a cooler containing ice.

Example of a sample label is attached at the end of this SOP.

4.0 ATTACHMENTS
1. Sample Label
ATTACHMENT 1
SAMPLE LABEL
Tetra Tech NUS, Inc.  Project:
661 Andersen Drive .
Pifisburgh, 15220 Location:
{412)921-7080 c10:
ISample No: l Matrix:
lDate: Time: Preserve:
Analysis:’ .
mp! ed by: Laboratory
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STANDARD OPERATING PROCEDURE
SOP-02

SAMPLE IDENTIFICATION NOMENCLATURE

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to establish a consistent sample
nomenclature system that will facilitate subsequent data management at the Naval Support Activity (NSA)
Crane. The sample nomenclature system has been devised such that the following objectives can be
attained. '

e Sorting of data by site, location, or matrix

s Maintenance of consistency (field, laboratory, and database sample numbers)
e Accommodation of all project-specific requirements

¢ Accommodation of laboratory sample number length constraints

¢ Ease of sample identification
The NSA Crane Environmental Protection Department must approve any deviations from this procedure.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

- Writing utensil (preferably black pen with indelible ink)

Sample tags
Sample container labels

3.0 SAMPLE IDENTIFICATION NOMENCLATURE

3.1 Environmental Samples

All environmental samples will be properly labeled with a sample label affixed to the sample container.
Each sample will be assigned a unique sample tracking number.

i

3.1.1 Environmental Sample Numbering Scheme

, | '
The sample tracking number will consist of a four- or five-segment alpha-numeric code that identifies the
sample’s associated Solid Waste Management Unit (SWMU) number, sample type, location, and sample
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depth. For soil samples, the final four tracking numbers will identify the depth in units of feet below
ground surface (bgs) at which the sample was collected (rounded to the nearest foot). For sediment
samples, the final four tracking numbers will identify the depth in units of inches bgs at which the sample

was collected.

The alphanumeric coding to be used is explained in the following diagram and subsequent definitions:

NN AA NNN (-F) NNNN
(Soils and
Sediment only)

SWMU | Matrix Sample Location Sequential

Number Number depth interval
from freshly

exposed surface

Character Type:
A~ = Alpha
N = Numeric

SWMU Number (NN):

2 = SWMU 22
Matrix Code (AA):
SS = Surface Soil Sample
SB = Subsurface Soil Sample
SD = Sediment Sample

SW = Surface Water Sample

Location Number (NNN): _
Sequential number beginning with “001” for each matrix. If a water sample is field-fiitered, “-F" will be

written at the end of the sample location number.

Depth Interval (NNNN):

This code section will be used for soil and sediment samples only. The depth code is used to note the
depth below ground surface (bgs) at which a soil or sediment sample is collected. The first two numbers
of the four-number code specify the top interval, and the third and fourth numbers specify the bottom
interval of the sample depth. The depths will be noted in whole numbers only; further detail, if needed,

will be recorded on the sample log sheet, boring log, logbook, etc.
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For soil samples, the final four tracking numbers will identify the depth in units of feet. Surface soil
samples will be collected from 0 to 2 feet bgs. Subsurface soil samples will be collected at depths greater
than 2 feet bgs. For sediment Samples, the final four tracking numbers will identify the depth in units of

inches below the sediment/water interface. Sediment samples will be collected from 0 to 6 inches.

3.1.2 Examples of Sample Nomenclature

The first soil sample collected from sampling location 003 at SWMU 22, at a depth of 0- to 2-feet bgs
would be labeled as “22SB0030002". '

The sediment sample collected from sediment sampling location 001 at SWMU 22 would be labeled as
“225D0010006".

The surface water sample collected from sampling location 007 at SWMU 22 would be labeled as
“22SWO007". The filtered fraction for this sample would be labeled as “22SWO007-F".

3.2 Field Quality Assurance/Quality Control (QA/QC) Sample Nomenclature

Field QA/QC samples are described in the UFP-SAP. They will be designated using a different coding

system than the one used for regular field sampies.

3.21 QC Sample Numbering

The QC code will consist of a four-segment alpha-numeric code that identifies the sample QC ~type, the
date the sample was collected, and the number of this type of QC sample collected on that date.

NN AA NNNNNN NN

SWMU QC Type Date Sequence Number
Number (per day)
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The QC types are identified as:

TB = Trip Blank
RB = Rinsate Blank
FD = Fieid Duplicate

The sampling time recorded on the Chain-of-Custody Form, labels, and tags for duplicate samples will be
“0000" so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date,
and type will be recbrded on the sample log sheets and will document the location of the duplicate sample
(sample log sheets are not provided to the laboratory).

3.22 Examples of Field QA/QC Sample Nomenclature

The first duplicate of the day at SWMU 22 for a surface soil sample collected on October 25, 2010 would
be designated as “22FD10251001".

The third duplicate of the day taken at SWMU 22 of a surface soil sample collected on November 3, 2010
would be designated as “22FD11031003".

The first rinsate blank associated with samples collected on November 3, 2010 would be designated as
“22RB11031001".
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STANDARD OPERATING PROCEDURE
SOP-03

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedures for sample custody and

documentation of field sampling and field analyses activities.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following logbooks, forms, labels, and equipment are required.

Writing' utensil (preferably black pen with indelible ink)
Site logbook '

Field logbook

Sample label

Chain-of-Custody Form

Custody seals

Equipment calibration log

Soil Boring Log

Soil and Sediment Sample Log Sheet

Surface Water Sample Log Sheet

3.0 PROCEDURES

This section describes custody and documentation procedures. All entries made into the logbooks,
custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is
preferred). No erasures are perrhitted. If an incorrect entry is made, the entry will be crossed out with a
single strike mark, initialed, and dated.
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Site Logbook

The site I'ogbook is a hard-bound, paginated, controlled-distribution record book in which all maijor
on-site activities are documented. At a minimum, the following activities and events will be

recorded (daily) in the site logbook:

¢ All field personnel present

e Arrival/departure of site visitors

¢ Arrival/departure of equipment

+ Start or completion of sampling activities

¢ Daily on-site activities performed each day
e Sample pickup information

+ Health and safety issues

e Weather conditions '

The site logbook is initiated at the start of the first on-site activity (e.g., site visit or initial

reconnaissance survey). Entries are to be made for every day that on-site activities take place.

The following information must be recorded on the cover of each site logbook:

s Project name

e Project number .
e« Book number

e Start date

e Enddate

Information recorded daily in the site logbook need not be duplicated in other field notebooks but
must summarize the contents of these other notebooks and refer to specific page locations in
these notebooks for detailed information (where applicable). - At the completion of each day's
entries, the site logbook must be signed and dated by the Tetra Tech Field Operations Leader
(FOL).
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3.2 Field Logbooks

The field logbook is a separate, dedicated notebook used by field personnel to document his or
her activities in the field. This notebook is hardbound and paginated. At a minimum, the

following activities and events will be recorded (daily) in the field logbooks:

+ Field personnel for activities in the field logbook
e Arrival/departure of site visitors

* Arrival/departure of equipment

e Startor completioh of sampling activities

e Daily on-site activities performed each day

e Sample pickup information

o Health and safety issues

¢ Weather conditions
Entries are to be made for every day that on-site activities take place.
The following information must be recorded on the cover of each field logbook:

) Project name

¢ Project number
e Book number

e Start date

e Enddate

3.3  Sample Labels

Adhesive sample container labels must be completed and applied to every sample container.
Information on the label includes the project name, location, sample number, date, time,
preservative, analysis, matrix,' sampler’s initials, and the name of the laboratory performing the
analysis. 'Sahple labeling and nomenclature are described in SOP-01 and SOP-02, respectively..

- 34 Chain-of-Custody Form

The Chain-of-Custody Form (COC) is a multi-part form that is initiated as samples are acquired

and accompanies a sample (or group of samples) as it is transferred from person to person. This.
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form must accompany any samples collected for laboratory chemical analysis. Each COC will be
uniquely numbered. A copy of a blank COC form is attached at the end of this SOP.

The FOL must inciude the name of the laboratory in the upper right hand corner section to ensure
that the samples are forwarded to the correct location. If more than one COC is necessary for
any cooler, the FOL will indicate "Page _ of _ "oneach COC. The original (top) signed copy of
the COC will be placed inside a sealable polyethylene bag and taped inside the lid of the shipping
cooler. Once the samples are received at the laboratory, the sample custodian checks the
contents of the cooler(s) against the enclosed COC(s). Any probiems are noted on the enclosed
COC Form (bottle breakage, discrepancies between the samble labels, COC form, etc.) and will
be resolved through communication between the laboratory point-of-contact and the Tetra Tech
Project Manager (PM). The COC form is signed and retained by the laboratory and becomes
part of the sample’'s corresponding analytical data package.

Custody Seal

The custody seal is an adhesive-backed label and is part of the chain-of-custody process.
Custody seals are used to prevent tampering with samples after they have been collected in the
field and sealed in coolers for transit to the laboratory. Custody seals will be signed and dated by
the samplers and affixed across the opening edges of each cooler (two seals per cooler on
opposite sides) containing environmental samples. The laboratory sample custodian will examine
the custody seal for evidence of tampering and will notify the Tetra Tech PM if evidence of

tampering is observed.

Equipment Calibration Log .

The Equipment Calibration Log is used to document calibration of measuring equipment used in
the field. The Equipment Calibration Log documents that the manufacturer's instructions were
followed for calibration of the equipment, including frequency and type of standard or calibration
device. An Equipment Calibration Log must be maintained for each electronic measuring device

requiring calibration. Entries must be made for each day the equipment is used.

Samglé Log Sheets.

The Soil and Sediment Sample Log Sheets and Surface Water Sample Log Sheets are used to
document the sampling of soil, sediment, and surface water. Copies of the sample log sheets are
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attached at the end of the SOP. A sample log sheet will be prepared for each sample collected
and submitted for laboratory analysis.

ATTACHMENTS

Chain-of-Custody Record
Equipment Calibration Log
Soil and Sediment Sample Log
Surface Water Sample Log
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| PAGE

PROJECT NO: SITE NAWE: PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTAET:
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER AND PHONE NUMBER ADDRESS
CARRIERWAYBILL NUMBER CITY, STATE
CONTAINER TYPE
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STANDARD TAT [ PRESERVATIVE
RUSH TAT (] USED
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COMMENTS
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PROJECT NAME :

EQUIPMENT CALIBRATION LOG

INSTRUMENT NAME/MODEL: |

MANUFACTURER:
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of 1.D. Performing Pre- Post- Pre- Post- Standard and
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ATTACHMENT 3
SOIL AND SEDIMENT SAMPLE LOG SHEET

SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of ____

Project Site Name: Sampte 1D No.:
| Project No.: Sampie Location:
Sampled By:
i Surface Soil : C.0.C. No.:
{1 Subsurface Soil : :
] Sediment Type of Sample:
fI Other: [ Low Concentration
[ QA Sampie Type: ] High Concantration
fGRAB SAMPLE DATA: - - . I R
Date: Depth interval Coior Description {(Sand, Silt, Clay, Maisture, eic.)
Time: .
{Monitor Reading (ppm):
ICOMPOSITE SAMPLE DATA: - S - L 2t g WA UR R NN
Date: Time Depth interval Color Description (Sand, Silt, Clay, Moisture, etc.)
lMemoct
Monlior Readings
{Range in ppm):
SAMPLE COLLECTIONINFORMATON: " . . & -° - & Tk
—— r

=)

OBSERVATIONS'/NOTES:3 - . NI APE AN Y

T

MS/MSD Duplicats ID No.:




n Tetra Tech NUS, inc.
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Page  of ___

Project No.:

] Stream
0 Spring
0 Pond
] Lake
[l Other:

Project Site Name:

0 QA Sample Type:
SAMPLING DATA:

Sample ID No.:

Sample Location:

‘Sampled By:
C.0.C. No.:

Type of Sample:

——————————

[} Low Concentration

[ High Concentration

Date:

Color

[Time:

Visyal

Yemp. | Turbidity )

Depth:

Method:

SAMPLE COLLECTION INF

ORMATION:

Analysis

Presarvative

OBSERVATIONS #:NOTES: - -

ircle: Applicable:

<1 T Signature(s):

MSMSD

Dupiicats ID No.:
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STANDARD OPERATING PROCEDURE
SOP-04

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures for sample preservation, packaging,

and shipping to be used in handling soil, sediment, and aqueous samples.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Shipping labels

Custody seals

Chain-of-custody (COC) form(s)

Sample containers with preservatives: All sample containers for analysis by fixed-base laboratories will
be supplied, with preservatives added (if required) and deemed certified clean by the laboratory.

Sample shipping containers (coolers): All sample shipping containers are supplied by the laboratory.

Packaging material: Bubble wrap, sealable polyethylene bags, strapping tape, etc.

3.0 * PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING

3.1 The laboratory provides sample containers with preservative already included (as required) for
the analytical parameter for which the sample is to be analyzed. All samples will be held, stored,
and shipbed at 4 degrees Celcius (°C). This will be accomplished through refrigeration (used to

_ hold samples prior to shipment) and/or ice.

3.2 The sampler shall maintain custody of the samples until the samples are relinquished to another

custodian or to the common carrier.

3.3 Check that each sample container is properly labeled, the container lid is securely fastened, and
the container is é_ealed in a polyethylene bag. '

3.4 If the container is glass, place the sample container into a bubble-out shipping bag and seal the

bag using the self-sealing, pressure sensitive tape supplied with the bag.
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Inspect the insulated shipping cooler. Check for any cracks, holes, broken handles, etc. If the
cooler has a drain plug, make certain it is sealed shut, both inside and outside of the cooler. If

the cooler is questionable for shipping, the cooler must be discarded.

Line the cooler with large plastic bag, and line the bottom of the cooler with a layer of bubble
wrap. Place the sample containers into the shipping cooler in an upright position (containers will
be upright, with the exception of any 40-milliliter vials). Continue filling the cooler with ice until the

cooler is nearly full and the movement of the sample containers is limited.
Wrap the large plastic bag closed and secure with tape.

Place the original (top) signed copy of the COC form inside a sealable polyethylene bag. Tape
the bag to the inside of the lid of the shipping cooler.

Close the cooler and seal the cooler with approximately four wraps of strapping tape at each end
of the cdoler. Prior to wrapping the last wrap of strapping tape, apply a signed and dated custody
seal to each side of the cooler (one per side). Cover the custody seal with the last wrap of tape.
This will provide a tamper evident custody seal system for the sample shipment.

Affix shipping labels to each of the' coolers, ensuring all of the shipping information is filled in
properly. Overnight (e.g., FedEx Priority Overnight) courier services will be used for all sample

shipments.

All samples will be shipped to the laboratory no more than 72 hours after collection. Under no

circumstances should sample hold times be exceeded.



NSA Crane

UFP-SAP for SWMU 22 RFI
Revision: 0

Date: June 2010

Page 1 of 4

STANDARD OPERATING PROCEDURE
SOP-05

SURFACE WATER SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedure for collecting surface water

samples at the Naval Support Activity (NSA) Crane facility."

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Surface Water Sample Log Sheet: A copy of this form is attached at the end of this SOP.

Field logbook

Writing utensil (preferably black pen with indelible ink)

~ Multi-parameter water-quality meter: The water-quality meter is used for the measurement of dissolved
oxygen, pH, specific conductance, temperature, and oxidation-reduction potential (see SOP-06).

LaMotte Turbidity Meter: Used to measure turbidity in the field (see SOP-06).

Disposable sample containers: Disposable sample containers are used to fill sample containers and
transport sample(s) to a pump for filtering. _ _
Sample containers: Certified-clean sample containers will be provided by the. laboratory that performs
the analyses.

Sample labels: One label is to be completed and attached to each sample container.

0.45-micron filter assembly: These are single-use filter cartridges used to filter samples scheduled for
dissolved metals analyses. The filters become investigation-derived waste (IDW) after one use.
Peristaltic pump |

Silicon tubing

Ziploc-type plastic storage bags

Shipping containers (coolers)

Trip blank sample (only if Volatile Organic Compounds [VOCs] samples are being collected)

Temperature blank

|
3.0 'SURFACE WlATER SAMPLING PROCEDURES

3.1 Surface water sampling will start at the downstream end of a stream and proceed to upstream.'
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While standing downstream or from the bank, gently remove any floating leaves or twigs that rhay

be present in a sample pool area in a manner that will not disturb the bottom sediment.

Obtain measurements of dissolved oxygen, pH, specific conductance, temperature, turbidity, and
oxidation-reduction potential immediately downstream of the sample collection point using the
multi-parameter water-quality meter and LaMotte Turbidity Metér (see SOP-06). Record the
readings in the appropriate fields on the Surface Water Sample Log Sheet. '

Place the sample container(s) into the water at the sampling location at a 45-degree. With the
mouth of the container facing upstream, fill the container with water, being careful not to disturb
the sediment.

For dissolved metals sample fractions from sample locations, while standing downstream or from
the bank, fill two 1-liter unbreserved polyethylene bottles; use these bottles as transfer bottles via
field filtering to preserved samples botties. Once out of the stream, set up a peristaltic pump for
filtering of the dissolved metals samples. Using new, clean, disposable silicone tubing and a
0.45-micron filter, place the intake tubing from the pump into the transfer bottle with the filter
attached to the discharge end, and start the pump. Pre-rinse the filter with approximately 50
milliliters of sample water prior to filling the sample containers. Using the discharge from the filter

cartridge, fill the sample bottle for dissolved metals.

All samples will be collected in certified-clean, pre-preserved bottles (if preservation is required
for the analysis to be performed) supplied by the laboratory performing the analyses. Sample
containers for VOCs must be completely filled so no headspace exists in the container. Other
sample containers should not be filled completely; a small arhount'of air should be left at the top.

Sampie containers will be collected in the following sequence:

VOCs

Other Organics (including energetic and perchlorate)
Total metals

Water chemistry parameters

Dissolved metals

Record the date and time that the sample containers are filled on the Surface Water Sample Log
Sheet, the sample labels, and the Chain-of—Custody Form.
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After the sample label is completed and checked, place the sample container into a ziploc-type
plastic storage bag and place the plastic storage bag holding the sample container into a cooler

containing ice.
Repeat steps 3.3 through 3.8 until all the sample bottles have been filled.

Estimate the flow rate of the stream or spring. This is an estimate only. Round the flow rate to
the nearest 5 gallons and record this number on the Surface' Water Sample Log Sheet.

Decontaminate equipment as necessary, and [oad the equipment and the sample cooler in the

sample vehicle for transport.

ATTACHMENTS

. Surface Water Sample Log Sheet
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ATTACHMENT 1
SURFACE WATER SAMPLE LOG SHEET

SURFACE WATER SAMPLE LOG SHEET

, Page_ _of ___
Project Site Name: Sample ID No.:
Project No.: ‘Sample Location:
Sampled By:
0 Streem . C.0.C. No.:
0 Spring -
0 Pond ) Type of Sample:
[l Lake {] tow Concentration
[} Other. . f] High Concentration
0l QA Sample Type: .
SAMPUNG DATA: T S A TN
Date: Caolor pH S.C. | Temp. | Turbidity bo Salinity ORP
Time: Visual |Standard] mS/am | Degrees€ | NTU mg/ % mV
Depth:
Method: . _
SAMPLE COLLECTION INFORNATION: .- : TR .
Anaslysis Presarvative C Requirements Ci d
[OBSERVATIONS TNOTES: » oo AMAP: O i
Circle:if Applicable: " o choaet oo ] Signature(s):
MSMSD | Duplicate ID No.:
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STANDARD OPERATING PROCEDURE
SOP-06

MEASUREMENT OF WATER QUALITY PARAMETERS

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procédure for measurement of water quality

parameters during the collection of aqueous samples to support field investigatibns.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following field forms and equipment are required for measuring water quality parameters during

aqueous sampling:

Disposable medical-grade gloves (e.g., latex, nitrile)

Wrifing utensil (preferably black pen with indelible ink)

Plastic storage bags

Multi-Parameter Water Quality Meter

Turbidity Meter

Shipping containers (containing ice)

Sample containers: Sample containers are certified clean by the laboratory supplying the containers.
Surface Water Sample Log Forms.

Field logbook

Chain-of-Custody Form.

3.0 GLOSSARY

Specific Conductance — Conductivity is a numerical expression of the ability of an aqueous solution to

carry an electric current. This ability depends on the presence of ions, their total concentration, mobility,
valence, and relative cpncentrations, and on tempc—;rature of measurement. Conductivity is highly
dependent on temperature and should be reported as specific conductance which is conductivity
corrected to a temperatu‘re of25°C.

Dissolved Oxygen (DO) — DO levels in natural and wastewater depend on the physical, chemical, and
biochemical activities in the water sample.
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Oxidation-Reduction Potential (ORP) - A measure of the activity ratio of oxidizing and reducing species as

determined by the electromotive force developed by a noble metal electrode, immersed in water, as
referenced against a standard hydrogen electrode.

pH - The negative logarithm (base 10) of the hydrogen ion activity. The hydrogen ion activity is related to
the hydrogenion concentration, and, in a relatively weak solution, the two are nearly equal. Thus, for all

practical purposes, pH is a measure of the hydrogen ion concentration.

Turbidity — Turbidity in water is caused by suspended matter, such as clay, silt, fine organic and inorganic
matter. Turbidity is an expression of the optical property that causes light to be scattered and absorbed

rather than transmitted in a straight line through the sample.

4.0 - ON-SITE WATER QUALITY TESTING

This section describes the procedures and equipment required to measure the foIIoWing parameters of an
aqueous sampie in the field:

e pH

e Specific Conductance

s Temperature '

e Dissolved Oxygen (DO)

o Oxidation-Reduction Potential (ORP)

o Turbidity

This section also provides general information for measuring the parameters listed above with
instruments and techniques in common use. Since instruments from different manufacturers may vary,
review of the manufacturer's literature pertaining to the use of a specific instrument is required before use.
Most meters used to measure field parameters require calibration on a daily basis. Refer to SOP-14

regarding equipment calibration.
41 Measurement of pH

4.1.1 General

Measurement of pH is one of the most important and frequently used tests in water chemistry. Practically
every phase of water supply and wastewater treatment such as acid-base neutralization, water softening,

and corrosion control is pH dependent. Likewise, the pH of leachate can be correlated with other
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chemical analyses to determine the probable source of contamination. It is therefore important that

reasonably accurate pH measurements be taken.

The method for pH measurement is the pH sensor on a water quality meter The response of a pH
sensor can be affected to a slight degree by high levels of colloidal or suspended solids, but the effect is
usually small and generally of little significance. Consequently, specific methods to overcome this

interference are not described.

412 Principles of Equipment Operation

Use of a pH meter relies on the same principle as other ion-specific electrodes.. Measurement relies on
establishment of a potential difference across a glass or other type of membrane in response to (in this
instance, hydrogen) ion concentration across that membrane. The membrane is conductive to ionic .
species and, in combination with a standard or reference electrode, a potential difference proportional to

the ion concentration is generated and measured.

41.3 Equipment

The following equipment is needed for taking pH measurements:

o - Stand-alone portable pH meter, or combination meter (e.g., Horiba U-10), or combination meters

equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).

+ Combination electrode with polymer body to fit the above meter (alternately a pH electrode and a

reference electrode can be used if the pH meter is equipped with suitable electrode inputs).
« Buffer solutions, as specified by the manufacturer.
¢ Manufacturer’s operation manual.

4.1 4 Measurement Techniques for Field Determination of pH

pH Meter :
|

The following procedure is used for measuring pH with a pH meter (meter_ standardization is according to

manufacturer's instructions):

» Inspect the instrument and batteries prior to initiation of the field effort.
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s Check the integrity of the buffer solutions used for field calibration. Buffer solutions need to be

changed often as a result of degradation upon exposure to the atmosphere.

o If applicable, make sure all electrolyte solutions within the electrode(s) are at their proper ievels and
that no air bubbles are present within the electrode(s).

e Calibrate on a daily use basis (or as recommended by manufacturer) following manufacturer's

instructions. Record calibration data on an equipment calibration log sheet (See SOP-14).

+ Immerse the electrode(s) in the sample or body of water. -Stabilization may take several seconds to
minutes. If the pH continues to drift, the sample temperature may not be stable, a physical reaction
(e.g., degassing) may be taking place in the sample, or the meter or electrode may be malfunctioning.

This must be clearly noted in the logbook.

o Read and record the pH of the Sample. pH shall be recorded to the nearest 0.01 pH unit. Also record

the sample temperature.
¢ Rinse the electrode(s) with deionized water.
o Store the electrode(s) in an appropriate manner when not in use.

Any visual observation of conditions which may interfere with pH measurement, such as oily materials, or

turbidity, shall be noted.

4.2 Measurement of Specific Conductance
421 General

Conductance provides a measure of dissolved ionic species in water and can be used to identify the
direction and extent of migration of contaminants in groundwater or surface water. It can also be used as

a measure of subsurface biodegradation or to indicate alternate sources of contamination.

Conductivity is a numerical expression of the ability of a water sample to carry an electric current. This

value depends on the total concentration of the ionized substances dissolved in the water and the



NSA Crane

UFP- SAP for SWMU 22 RFI
: Revision: 0
Date: June 2010

Page 5 of 12

temperature at which the measurement is made. The mobility of each of the various dissolved ions, their

valences, and their actual and relative concentrations affect conductivity.

Most conductivity meters in use today display specific conductance (SC); units of milliSiemens per
centimeter, which is the conductivity normalized to temperature @ 25°C. This format (SC) is the required

units recorded on the sample log field form.

42.2 -+ Principles of Equipment Operation

An aqueous system containing ions wili conduct an electric current. In a direct-current field, the positive
jons migrate toward the negative electrode, while the negatively charged ions migraté toward the positive
electrode. Most inorganic acids, bases and salts (such as hydrochloric acid, sodium carbonate, or
sodium chloride, respectively) are relatively good conductors. Conversely, organic compopnds such as

sucrose or benzene, which do not dissociate in aqueous solution, conduct a current very poorly, if at all.

A conductance celt and a Wheatstone Bridge (for the measurement of potential difference) may be used
for measurement of electrical resistance. The ratio of current applied to voltage across the cell may also
be used as a measure of conductance. The core element of the apparatus is the conductivity cell
containing the solution of interest. Depending on ibnic strength of the aqueous.solution to be tested, a
potential difference is developed across the cell which can be converted directly or indirectly (depending

on instrument type) to a measurement of specific conductance.

423 Equipment

The following equipment is needed for taking specific conductance (SC) measurements:

« Stand alone portable conductivity meter, or combination meter (e.g., Horiba U-10), or combination
~ meters equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).
o Calibration solution, as specified by the manufacturer.

e Manufacturer's operation manual.

A variety of conductivity meters are available which may also be used to monitor salinity and temperature.
Probe types and cable lengths vary, so equipment must be obtained to meet the specific requirement of

the sampling program.
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4.2.4 Measurement Technigues for Specific Conductance

The steps involved in taking specific conductance measurements are listed below (standardization is
according to manufacturer's instructions):

Check batteries and calibrate instrument before going into the field.

» Calibrate on a daily use basis (or as recommended by manufacturer), according to the manufacturer's
instructions and record all pertinent information on an equipment calibration log sheet. Potassium
chloride solutions with a SC closest to the values expected in the field shali be used for calibration.

« Rinse the cell with one or more portions of the sample to be tested or with deionized water.

¢ Immerse the electrode in the water and measure the conductivity.

+ Read and record the resuits in a field logbook or sample log sheet.

Rinse the electrode with deionized water.

If the specific conductance measurements become erratic, recalibrate the instrument and see the

manufacturer's instructions for details.

4.3 Measurement of Temperature
4.3.1 General

In combination with other parameters, temperature can be a useful indicator of the likelihood of biological
action in a water sample. It can also be used to trace the flow direction of contamination. Temperature
measurements shall be taken in-situ, or as quickly as possible in the field. Collected water samples may
rapidly equilibrate with the temperature of their surroundings.

4.3.2 Equipment

Temperature measurements may be taken with alcohol-toluene, mercury filled, dial-type thermometers or
combination meters equipped with an in-line sample chamber (e.g., YSI 600 series and Hofiba U-22). In
addition, various meters such as specific conductance or dissolved oxygen meters, which have
temperature measurement capabilities, may also be used. Using such instrumentation along with

suitable probes and cables, in-situ measurements of temperature at great depths can be performed.
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43.3 Measurement Technigues for_ Water Temperature

If a thermometer is used to determine the temperature for a water sample:

o Immerse the thermometer in the water until temperature equilibrium is obtained (1-3 mlnutes)

e Record values in a field logbook or sample Iog sheet.

If a temperature meter or probe is used, the instrument shall be calibrated according to manufacturer's

recommendations.
4.4 Measurement of Dissolved Oxygen
441 General

Dissolved oxygen (DQ) levels in natural water and wastéwater depend on the physical, chemical and
biochemical activities in the water body. Conversely, the growth of many aquatic organisms as well as
the rate of corrosivity, are dependent on the dissolved oxygen concentration. Thus, analysis for dissolved
oxygen is a key test in water pollution and waste treatment process control. If at all possible, DO
measurements shall be taken in-situ, since concentration may show a large change in a short time if the
sample is not adequately preserved.

The monitoring method discussed herein is limited to the use of dissolved oxygen meters only. Chemical
methods of analysis (i.e., Winkler methods) are available, but require more equipment and greater
sample manipulation. Furthermore, DO meters, using a membrane electrode, are suitable for highly
poliuted waters, because the probe is completely submersible and is not susceptible to interference
caused by color, turbidity, colloidal material or suspended matter. '

442 Principles of Equipment Operation

Dissolved oxygen probes are normally electrochemical cells that have two solid metal electrodes of
different nobility immersed in an electrolyte. The electrolyte is retained by an oxygen-permeable
membrane. The metal of highest nobility (the cathode) is positioned at the membrane. When a suitable
potential exists between the two metals, reduction of oxygen fo hydroxide ion (OH-) occurs at the cathode
surface. An electrical current is developed that is directly proportional to the rate of arrival of oxygen
molecules at the cathode.
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Since the current produced in the probe is directly proportional to the rate of arrival of oxygen at the
cathode, it is important that a fresh supply of sample always be in- contact with fhe membrane.
Otherwise, the oxygen in the aqueous layer along the membrane is quickly depleted and false low
readings are obtained. It is therefore necessary to stir the sample (or the probe) constantly to maintain
fresh solution near the membrane interface. Stirring, however, shall not be so vigorous that additional
oxygen is introduced through the air-water interface at the sample surface. To avoid this possibility, some
' probes are equipped with stirrers to agitate the solution near the probe, while leaving the surface of the

solution undisturbed.

Dissolved oxygen probes .are relatively unaffected by interferences. Interferences that can occur are
reactions with oxidizing gases (such as chlorine) or with gases such as hydrogen sulfide, which are not
easily depolarized from the indicating electrode. If a gaseous interference is suspected, it shall be noted
in the field log book and checked if possible. Temperature variations can also cause interference
because probes exhibit temperature sensitivity. Automatic temperature compensation is normally

provided by the manufacturer.

4.4.3 Equipment

The following equipment is needed to measure dissolved oxygen concentration:

s Stand alone portable dissolved oxygen meter, or combination meter (e.g., Horiba U-10), or
combination meters equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).
o Sufficient cable to allow the probe to contact the. sample.

¢ Manufacturer's operation manual.

444 Measurement Technigues for Dissolved Oxygen Determination

Probes differ as to specifics of use. Follow the manufacturer's instructions to obtain an accurate reading.

The following general steps shall be used to measure the dissolved oxygen concentration:
o The equipment shall be calibrated and have its batteries checked before going to the field.
o The probe shall be conditioned in a water sample for as long a period as practical before use in the

field. Long periods of dry storage followed by short periods of use in the field may result in inaccurate

readings.
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e The instrument shall be calibrated in the field according to manufacturer's recommendations or in a
freshly air-saturated water sample of known temperature.

¢ Record all pertinent information on an equipment calibration sheet.
¢ Rinse the probe with deionized water.
¢ Immerse the probe in the water.

* Record the dissolved oxygen content and temperature of the sample in a field logbook or sample log

sheet.
¢ Rinse the probe with deionized water.

¢ Recalibrate the probe when the membrane is replaced, or as needed. Follow the manufacturer's

instructions.

Note that in-situ placement of the probe is preferable, since sample handling is not involved. This

however, may not always be practical.

Special care shall be taken during sample collection to avoid turbulence which can lead to increased
oxygen solubilization and positive test interferences.

4.5 . Measurement of Oxidation-Reduction Potential

451 General

The oxidation-reduction potential (ORP) provides a measure of the tendency.of organic or inorganic
compounds to exist in an oxidized state. The ORP parameter therefore provides evidence_ of the
likelihood of anaerobic degradation of biodegradable organics or the ratio of activities of oxidized to

reduced species in the sample.

452 Principles of Equipment Operation

When an inert metal electrode, such as platinum, is immersed in a solution, a potential is developed at
that electrode dependingj on the ions present in the solution. If a reference electrode is placed in the
same solution, an ORP électrode pair is established. This electrode pair allows the potential difference
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between the two electrodes to be measured and is dependent on the concentration of the ions in solutidn.
By this measurement, the ability to oxidize or reduce species in solution may be determined.
Supplemental measurements, such as dissolved oxygen, may be correlated with ORP to provide a
knowledge of the quality of the solution, water, or wastewater.

453 Equipment

The following equipment is needed for measuring the oxidation-reduction potential of a solution:

¢. Combination meters with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).
¢ Reference solution as specified by the manufacturer.

e Manufacturer's operation manual.

454 Measurement Techniques for Oxidation-Reduction Potential

The following procedure is used for measuring oxidation-reduction potential:

¢ The equipment shall be checked using the manufacturer's recomménded reference solution and have
its batteries checked before going to the field.

s  Thoroughly rinse the eléctrode with deionized water.

o If the probe does not respond properly to the recommended reference solution, then verify the
sensitivity of the electrodes by noting the change in millivolt reading when the pH of a test solution is
altered. The ORP will increase when the pH of a test solution decreases, and the ORP will decrease
if the test solution pH is increased. Place the sample in a clean container and agitate the sample.
Insert the electrodes and note the ORP drops sharply when the caustic is added (i.e., pH is raised)
thus indicating the electrodes are sensitive and operating properly. [If the ORP increases sharply
when the caustic is added, the polarity is reversed and must be corrected in accordance with the

manufacturer's instructions or the probe should be replaced.

¢ Record all pertinent information on an equipment calibration log sheet.
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4.6 Measurement of Turbidity
4.6.1 ~ General

Turbidity is an expression of the optical property that causes light to be scattered and absorbed rather
than transmitted in a straight line through the sample: Turbidity in water is caused by suspended matter,
such as clay, silt, finely divided organic and inorganic matter, soluble colored organic compounds, .and

microscopic organisms, including plankton.

it is important to obtain a turbidity reading immediately after taking a sarhple, since irreversible changes in

turbidity may occur if the sample is stored too long.

46.2 Principles of Equipment Operation

Turbidity is measured by the Nephelometric Method. This method is based on a comparison of the
intensity of light scattered by the sample under defined conditions with the intensity of light scattered by a
standard reference suspension under the same conditions. The higher the scattered light intensity, the
higher the turbidity.

Formazin polymer is used as the reference turbidity standard suspension because of its ease of
preparation combined with a higher reproducibility of its light-scattering properties than clay or turbid
natural water. The turbidity of a specified concentration of formazin suspension is defined as 40
nephelometric units. This same suspension has an approximate turbidity of 40 Jackson units when
measured on the candle turbidmeter. Therefore, nephelometric turbidity units (NT_U) based on the
formazin preparation will approximate units derived from the candle turbidimeter but will not be identical to

them.

46.3 Equipment

The following equipment is needed for turbidity measurement: .

e Light meter (e.g., LaMotte 2020) which calibrates easily using test cells with standards of 0.0 NTUs,
and 10 NTUs, or combination meter (e.g., Horiba U-10), or combination meter equipped with an in-
line sample chamber (e.g., YSI 600 series and Horiba U-22).

e Calibration solution, as specified by the manufacturer.

» Manufacturer's operat