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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (Tetra Tech) has prepared this Sampling and Analysis Plan (SAP) for a Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Solid Waste Management Unit
(SWMU) 25 (Highway 58 Dump Site A) at Naval Support Activity (NSA) Crane, located in Crane, Indiana.
The SAP for the SWMU 25 RFI was developed under Contract Task Order (CTO) F27L, Contract
N62470-08-D-1001, Comprehensive Long-term Environmental Action Navy (CLEAN). SWMU 25 is
contained within the boundary of NSA Crane and is located in the central-northwest portion of the base.
Figure ES-1 shows the locations of the NSA Crane installation and of SWMU 25 within the installation
perimeter. For the purposes of this SAP, SWMU 25 is assumed to encompass two dump areas: (1) the
larger area was approximately 39 feet by 150 feet, and (2) the smaller area to the southeast was about
25 feet by 10 feet and is located across Highway 58 from Building 2167 (see Figure ES-2). The dump
site area is adjacent to Highway 58 along a hillside with an intermittent stream outside the SWMU

boundary located at the base of the hill.

The RFI consists of soil and groundwater sampling. Soil samples will be collected to characterize the
conditions in an area adjacent to Highway 58 where debris was reportedly left in place after an interim
measure (IM) was conducted for the larger dump area in 1995 and 1996. The debris was left in place
because it appeared to serve as backfill to support Highway 58. All debris at the smaller dump area was

removed during the interim measure.

In designing this SAP, consideration was given to the potential impact to local traffic if soil borings are
collected directly beneath Highway 58. The IMA recommendation to "conduct further sampling under the
road" is interpreted to be a general description and include not only the road but the portion of soil located
between the road and the most western extent of the previous IM soil removal. This narrow area of soil
was not sampled in the IMA and is shown in Figure 4-1. Based on the IMA report, this area represents
the general location of the additional debris left in place during the IMA since it may have been used as
backfill to support Highway 58. It is possible that this additional debris contains contamination and should
be the initial focus of the investigation. Based on the sampling results, the project team will review the
need to conduct further investigation directly under the road in an effort to minimize the potential impact to

local traffic.

Soil will be analyzed for contaminants that may be present as a result of the buried debris. The existing
monitoring wells at SWMU 25 have not been sampled in several years and as a result will be redeveloped
for this RFI investigation and groundwater samples will be collected to determine if contamination from
Dump Site A has migrated into groundwater. The data from the soil and groundwater samples will also
be used in human health and ecological risk assessments.
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The RFI includes analysis of environmental samples for metals and semi-volatile organic compounds
(SVOCs) [including low level polycyclic aromatic hydrocarbons (PAHS)], to determine general risks or
hazards posed by the debris disposed at SWMU 25. This newly collected RFI information will be
presented in the RFI Report and will be used to update and refine the conceptual site models (CSMs) as
developed and presented in this RFI Uniform Federal Policy for Sampling and Analysis Plans (UFP-SAP)
format. The RFI Report will use the supplemental information to define and delineate potential
contamination sources to determine the nature and extent of contamination releases to the environment,
to describe the pathways/mechanisms for contaminant migration, to identify potential human receptors if
contamination has migrated off-site above Project Screening Levels (PSLs), and to conclude whether a
determination for No Further Action (NFA), a removal action (RA), or a Corrective Measures Study (CMS)
is warranted for SWMU 25.

This UFP-SAP was prepared in accordance with the Uniform Federal Policy for Quality Assurance Project
Plans (UFP-QAPP). This document contains the work plan, field standard operating procedures, sample

analysis, and quality assurance (QA) procedures in one document.

Some worksheets are supplemented by pages of explanatory text to clearly describe the activities and
procedures to be undertaken during this project. In other cases, worksheet text may present introductory
discussions on the plan elements as required by the worksheet and reference an appendix of this UFP-

SAP for more detailed explanations. A summary of project tasks is presented in Worksheet #14.

The appendices to this UFP-SAP include the following: Appendix A - SWMU 25 Historical Information,
Appendix B - Site-Specific Field Standard Operating Procedures, Appendix C — Laboratory Standard
Operating Procedures, Appendix D - Data Quality Objectives Meeting Minutes, Appendix E - SWMU 25

Monitoring Well Construction Diagrams, and Appendix F - PSL Backup Documentation.
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ACRONYMS
amu atomic mass unit
AR Administrative Record
bgs below ground surface
°C degrees Celsius
CA Corrective Action
CAS Chemical Abstracts Service
Cccv continuing calibration verification
CFR Code of Federal Regulations
CLEAN Comprehensive Long-term Environmental Action Navy
CMS Corrective Measures Study
CcocC contaminant of concern
COPC chemical of potential concern
CSM conceptual site model
CTO Contract Task Order
CVAA Cold Vapor Atomic Absorption
CWAP Comprehensive Work Approval Process
%D percent difference or percent drift
DFTPP decafluorotriphenylphosphine
DL Detection limit
DO dissolved oxygen
DoD Department of Defense
DPT direct-push technology
DQI Data Quality Indicator
DQO Data Quality Objective
DVM Data Validation Manager
ECO-SSL Ecological Soil Screening Levels
EDD Electronic Data Deliverable
ELAP Environmental Laboratory Accreditation Program
ERSM Environmental Restoration Site Manager
ESL Ecological Screening Level
FOL Field Operations Leader
FTMR Field Task Modification Request
G-DCL Groundwater Default Closure Level
GCI/MS Gas Chromatography/Mass Spectroscopy
GPS Global Positioning System
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HASP Health and Safety Plan

HAZWOPER Hazardous Waste Operations and Emergency Response
HDOP horizontal dilution of precision

HHRA human health risk assessment

HI hazard index

HSM Health and Safety Manager

ICAL Initial Calibration

ICP-MS Inductively coupled plasma mass spectroscopy
ICV Initial Calibration Verification

IDEM Indiana Department of Environmental Management
IDW investigation-derived waste

ILCR incremental lifetime cancer risk

IM Interim measure

IS Internal Standards

LCS laboratory control sample

LCSD laboratory control sample duplicate

LOD Limit of Detection

LOQ Limit of Quantitation

MPC Measurement Performance Criterion

MS matrix spike

MSD matrix spike duplicate

NAVFAC Naval Facilities Engineering Command

NEESA Naval Energy and Environmental Support Activity
NFA No Further Action

NIRIS Naval Installation Restoration Information Solution
NSA Naval Support Activity

NSWC Naval Support Warfare Center

NTU Nephelometric Turbidity Unit

ORP oxidation-reduction potential

OSHA Occupational Safety and Health Administration
PAH Polycyclic Aromatic Hydrocarbon

PID photoionization detector

PM Project Manager

POC Point of Contact

PPE personal protective equipment

PQO project quality objective

PSL Project Screening Level
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PWD Public Works Department

QA quality assurance

QAM Quality Assurance Manager

QC quality control

QSM Quality Systems Manual

r linear regression correlation coefficient

r2 non-linear coefficient of determination

%R percent recovery

RCRA Resource Conservation and Recovery Act
RF response factor

RFI RCRA Facility Investigation

RPD Relative Percent Difference

RPM Remedial Project Manager

R-RSL Residential Regional Screening Level
RRT Relative Retention Time

RSD relative standard deviation

RSL Regional Screening Level

RT retention time

RTI RTI Laboratories, Inc.

SAP Sampling and Analysis Plan

SD serial dilution

SDG Sample Delivery Group

SOP Standard Operating Procedure

SPCC System Performance Check Compounds
SSO Site Safety Officer

SvoC Semivolatile Organic Compound

SWMU Solid Waste Management Unit

TBD to be determined

Tetra Tech Tetra Tech NUS, Inc.

UCL Upper Confidence Limit

UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plans
UFP-SAP Uniform Federal Policy for Sampling and Analysis Plan
USCS Unified Soil Classification System

USEPA United States Environmental Protection Agency
UXxo Unexploded Ordnance
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Project-Specific SAP Title: SAP for SWMU 25 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
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SAP Worksheet #2 -- SAP Identifying Information
(UEP-QAPP Manual Section 2.2.4)

Site Name/Number: Naval Support Activity (NSA) Crane, Solid Waste Management Unit
(SWMU) 25 — Highway 58 Dump Site A

Operable Unit: Not Applicable (NA)

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) F27L

1. This SAP was prepared in accordance with the requirements of the Uniform Federal Policy for Quality
Assurance Plans (UFP-QAPP) (USEPA, 2005) and EPA Guidance for Quality Assurance Project Plans,
EPA QA/G-5, QAMS (USEPA, 2002).

2. ldentify 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), 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 — Participants
included Tetra Tech, NSA Crane, and IDEM 12/15/2010

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

Title Date
Interim Measures Final Report, SWMU - 25/070, Highway
58 Dump Site A, NSWC Crane, Crane, Indiana; Contract
No. N62467 -93-D-11 06. (Appendix A) November, 1999
Hydrogeologic Investigation of Waste Disposal Sites at The
Naval Weapons Support Center Crane, Crane, Indiana,
USAE Waterways Experiment Station, April 1982.
(Appendix A) April, 1982

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

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

7. Lead organization: NAVFAC Midwest

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

NA, as there are no exclusions.
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Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet #3 -- Distribution List
(UFP-OAPP Manual Section 2.3.1)

Title: SAP for SWMU 25 RFI
Revision Number: 0
Revision Date: June 2011

Name of SAP
Recipients

Title/Role

Organization

Telephone Number

E-mail Address or Mailing
Address

Howard Hickey

Technical Representative
Manages project activities for
NAVFAC

NAVFAC Midwest

847-688-2600 X243

howard.hickey@navy.mil

Tom Brent

Environmental Restoration Site
Manager (ERSM)/Remedial Project
Manager (RPM)/Provides support
and manages this project and
serves as the NSA Crane Point of
Contact (POC)

NAVFAC Public
Works Department
(PWD) NSA Crane

812-854-6160

tom.brent@navy.mil

Bonnie Capito
(Final Letter Only)

Administrative Record (AR)
Librarian/ Manages AR for
NAVFAC

NAVFAC Atlantic

757-322-4785

bonnie.capito@navy.mil

Peter Ramanauskas

USEPA RPM/ Provides USEPA
oversight

USEPA Region 5

312-866-7890

ramanauskas.peter@epa.gov

Doug Griffin State RPM/ Provides state input IDEM 317-233-2710 dariffin@idem.in.gov

Joseph Lucas, QEP Tetra Tech Project Manager (PM)/ Tetra Tech 412-921-8882 joe.lucas@tetratech.com
Manages project for Tetra Tech
Crane Activity Coordinator/

Ralph Basinski Coordinates Tetra Tech activities at | Tetra Tech 412-921-8308 ralph.basinski@tetratech.com
NSA Crane

TBD Field Opera}tlons Leadgr (FOL)/ Tetra Tech TBD TBD
Manages Field Operation —

Matt Soltis Project Health and Safety Manager | Tetra Tech 412-921-8912 matt.soltis@tetratech.com

Joe Samchuck Data Validation Manager (DVM) Tetra Tech 412-921-8856 joe.samchuck@tetratech.com

Edward SedIimyer Project Chemist Tetra Tech 412-921-8704 ed.sedImyer@tetratech.com
Site Safety Officer (SSO)/

TBD Oversees site activities to ensure Tetra Tech TBD TBD

that safety requirements are met
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Title: SAP for SWMU 25 RFI
Revision Number: 0
Revision Date: June 2011

Name of SAP
Recipients

Title/Role

Organization

Telephone Number

E-mail Address or Mailing
Address

TBD

Field Operations Technician/
Performs field sampling activities

Tetra Tech

TBD

1B

Fred Hoitash

Laboratory PM/ Representative for
laboratory and analytical issues

RTI Laboratories,
Inc. (RTI)

734-422-8000

fhoitash@rtilab.com
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet #4 -- Project Personnel Sign-Off Sheet
(UEP-QAPP Manual Section 2.3.2)

Key personnel will be instructed to read the SAP prior to attending an internal site-specific kick-off meeting for field activities. The Tetra Tech PM will track when

the reviews have been completed, obtain signatures, and ensure that the completed sign-off sheet is included in the central project file.

CSP[Health and Safety
Plan (HASP) only]

Oversees health and safety
activities

Telephone | Signature/E-mail gé\lzesvsgctjlon Date SAP Read
Name Organization/Title/Role Number Receipt
Tetra Tech Field Operations All
TBD Leader (FOL) TBD
Tetra Tech Site Safety Officer
TBD (SSO) TBD All
Crane Activity Coordinator/
Ralph Basinski Coordinates Tetra Tech 412-921-8308 All
activities at NSA Crane
Tetra Tech Project Chemist/
Edward Sedimver Conducts data validation and
(Electronic co Y only) reporting and provides 412-921-8704 All
pyonly support for laboratory- related
issues
. Tetra Tech Project Health
Matt Soltis, CIH,
and Safety Manager (HSM)/ 412-921-8912 HASP

Joe Samchuck
(Electronic copy only)

Tetra Tech Data Validation
Manager (DVM)/ Oversees
data validation activities

412-921-8510

Worksheet #s 12, 14,
15, 19, 20, 23-28, 30,
and 34 to 37

Fred Hoitash
(Electronic copy only)

Laboratory PM/ Manages
project for Laboratory

734-422-8000

Worksheet #s 12,
14, 15, 19, 20, 23-28,
30, and 34 to 36
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Project-Specific SAP

Site Name/Project Name: NSA Crane

Site Location: Crane, Ind

iana

SAP Worksheet #5 -- Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority

Doug Griffin
State RPM
317-233-2710

Matt Soltis
Tetra Tech
HSM
412-921-8912

121010/P (WS #5)
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Howard Hickey
NAVFAC
Technical

Representative

847-688-2600
X243

*

Tom Brent
NAVFAC

Ralph Basinski\

Tetra Tech
Crane Activity
Coordinator
412-921-8308

NSA Crane
ERSM/RPM
812-854-6160

Title: SAP for SWMU 25 RFI
Revision Number: 0
Revision Date: June 2011

Lines of Communication

Ken Bowers
Government
Chemist
TBD

Tom
Johnston, PhD
Tetra Tech
QAM
412-921-8615

Edward
Sedlmyer
Tetra Tech

Project Chemist
412-921-8704

RTI
Laboratory
PM

Fred Hoitash
734-422-8000

~ ."'u., Joe Lucas
T, Tetra Tech
TBD PM
Tetra Tech | 412-921-8882
SSO
[TBD]
| Joe Samchuck
Tetra Tech
TBD DVM
Tetra Tech 412-921-8856
FOL
[TBD]
| TBD
Tetra Tech
TBD Data Validator
Tetra Tech [TBD]
Field
Technician
[TBD]
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

SAP Worksheet #6 -- Communication Pathways
(UEP-QAPP Manual Section 2.4.2)

Title: SAP for SWMU 25
Revision Number: 0
Revision Date: June 2011

Communication Drivers

Responsible
Affiliation

Name

Phone Number
and/or E-Mail

Procedure

SAP amendments

Tetra Tech PM
Tetra Tech FOL

NAVFAC /Technical
Representative

Joseph Lucas
TBD

Howard Hickey

412-921-8882
TBD

847-688-2600 x243

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

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

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

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

Schedule changes

Tetra Tech PM
NAVFAC PWD
NSA
Crane/ERSM/RMP
NAVFAC/Technical
Representative
Tetra Tech FOL

Joseph Lucas

Tom Brent
Howard Hickey

TBD

412-921-8882

812-854-6160

847-688-2600 x243

TBD

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

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

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

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

Tetra Tech PM will document the change via
a FTMR form within 2 days of identifying the
need for change and obtain required

approvals within 5 days of initiating the form.

121010/P (WS #6)
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 25
Revision Number: 0
Revision Date: June 2011

Communication Drivers

Responsible
Affiliation

Name

Phone Number
and/or E-Mail

Procedure

Field issues that require
changes in field tasks

Tetra Tech FOL
Tetra Tech PM
NAVFAC PWD NSA
Crane/ERSM/RPM
NAVFAC/Technical
Representative

TBD
Joseph Lucas

Tom Brent
Howard Hickey

TBD
412-921-8882

812-854-6160
847-688-2600 x243

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

Field issues that require
changes in scope of field work

Tetra Tech FOL
Tetra Tech PM

NAVFAC PWD NSA
Crane /[ERSM/RPM

NAVFAC/Technical
Representative

TBD
Joseph Lucas

Tom Brent

Howard Hickey

TBD
412-921-8882

812-854-6160
847-688-2600 x243

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

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

Tetra Tech FOL
Tetra Tech PM

NAVFAC
RPM/Technical
Representative

NAVFAC PWD NSA
Crane /ERSM

Tetra Tech HSM
Tetra Tech QAM

Tetra Tech Project
Chemist

TBD
Joseph Lucas
Howard Hickey

Tom Brent

Matt Soltis
Tom Johnston, PhD

Ed Sedimyer

TBD

412-921-8882
847-688-2600 x243

812-854-6160

412-921-8912

412-921-8615

412-921-8704

If Tetra Tech is the responsible party for a
stop-work command, the Tetra Tech person
recognizing the need to stop work will inform
the PM who will inform the project personnel,
including subcontractor(s), the Navy RPM
and base POC, and the identified Project
Team members within 1 hour (verbally or by
e-mail). If a subcontractor is the responsible
party, the subcontractor PM must inform the
Tetra Tech FOL within 15 minutes, and the
Tetra Tech FOL will then follow the
procedure listed above.

121010/P (WS #6)
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 25
Revision Number: 0
Revision Date: June 2011

Communication Drivers

Responsible
Affiliation

Name

Phone Number
and/or E-Mail

Procedure

Field or laboratory data quality
issues

RTI Laboratory PM
Tetra Tech FOL
Tetra Tech PM
Tetra Tech Project
Chemist

Tetra Tech DVM

Fred Hoitash
TBD

Joseph Lucas,
Ed Sedimyer

Joe Samchuck

734-422-8000
TBD

412-921-8882
412-921-8704

412-921-8510

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

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

Corrective action for field
program

Tetra Tech QAM
Tetra Tech PM

Tom Johnston, PhD
Joseph Lucas

412-921-8615
412-921-8882

Tetra Tech Quality Assurance Manager
(QAM) will notify (verbally or via e-mail) Tetra
Tech PM within one business day that the
corrective action has been completed. The
Tetra Tech PM will then notify (verbally or via
e-mail) the NSA Crane RPM within 1
business day.

121010/P (WS #6)
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Title: SAP for SWMU 25
Revision Number: 0
Revision Date: June 2011

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

SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table

(UFP-OAPP Manual Section 2.4.3)"

Name

Title/Role

Organizational
Affiliation

Responsibilities

Howard Hickey

NAVFAC Technical
Representative/RPM/Mana
ges project activities for
NAVFAC

NAVFAC Midwest

Oversees project scoping and implementation, including data
review and evaluation.

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

Doug Griffin IDEM RPM/Provides state | IDEM Participates in project scoping and implementation, including
Input data review and evaluation, and approves the SAP.
Tom Brent NAVFAC PWD NSA Crane | NAVFAC NSA Crane Oversees and coordinates site activities, participates in scoping,

data review, and evaluation, and approves the SAP.

and project QA activities

Joseph Lucas Tetra Tech PM/Manages Tetra Tech Oversees project, financial, schedule, and technical day-to-day
project activities on a daily management of the project.
basis

Ralph Basinski Crane Activity Coordinator/ | Tetra Tech Coordinates Tetra Tech activities at NSA Crane.
Coordinates activities at
NSA Crane

TBD FOL/Manages field Tetra Tech Supervises, coordinates, and performs field sampling activities.
operations

TBD SSO Oversees site Tetra Tech Responsible for training and monitoring site conditions. The
activities to ensure that SSO reports to the HSM and Tetra Tech PM. Details of the
safety requirements are met SSO's responsibilities are presented in the HASP.

Tom Johnston, PhD QAM/Oversees program Tetra Tech Reviews SAP, oversees preparation of laboratory scope, and

conducts data quality reviews. Ensures quality aspects of the
CLEAN program.

121010/P (WS #7)
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 25

Revision N

umber: 0

Revision Date: June 2011

Name

Title/Role

Organizational

Responsibilities

Coordinates laboratory-
related functions and
conducts data validation
and reporting

Affiliation
Joseph Samchuck DVM/Oversees data Tetra Tech Manages data validation activities within Tetra Tech, including
validation activities ensuring QA of data validation deliverables, providing technical
advice on data usability, and coordinating and maintaining the
data validation review schedule.
Matt Soltis HSM/Oversees health and Tetra Tech Oversees CLEAN Program Health and Safety Program.
safety activities
Ed Sedimyer Project Chemist/ Tetra Tech Participates in project scoping, prepares laboratory scopes of

work, and coordinates laboratory-related functions with
laboratory. Conducts data quality reviews and QA of data
validation deliverables.

Fred Hoitash

Laboratory PM/Manages
project for RTI

RTI

Coordinates analyses with laboratory chemists, ensures that
scope of work is followed, provides QA of data packages, and
communicates with Tetra Tech project staff.

121010/P (WS #7)
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Project-Specific SAP Title: SAP for SWMU 25
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

SAP Worksheet #8 -- Special Personnel Training Requirements Table
(UEP-QAPP Manual Section 2.4.4)

Each site worker will be required to have completed a 40-hour course (and 8-hour refresher, if applicable)
in Health and Safety Training as described under Occupational Safety and Health Administration (OSHA)
29 Code of Federal Regulations (CFR) 1910.120(b)(4). Safety requirements are addressed in greater
detail in the SWMU 25 RFI HASP.

Ammunition shells were found at SWMU 25 during the interim measure (IM) activity conducted in 1995
and 1996. The shells were inert (concrete filled) and apparently used to support Highway 58. At the time
the shells were discovered, the Explosives Safety Officer indicated that in reviewing the way materials
were disposed of through the years, there is no strong evidence to suggest that live ordnance was
"dumped" as opposed to being processed through the Demolition Range. This is because the NSA
Crane Detonation Range has been a viable alternative for the destruction of ordnance materials since
1946. It is important to note that inert (concrete filled) hardware has been dumped at various other sites
throughout the years because no other alternative was available. Such hardware as inert 12.75-inch
warheads (Hedgehog) were found dumped near some of the buildings and used as filler to prevent land
erosion. Based on this information, it is not necessary to use unexploded ordnance (UXO) personnel or

to practice UXO avoidance during the field investigation.
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Title: SAP for SWMU 25
Revision Number: 0
Revision Date: June 2011

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

SAP Worksheet #9 -- Project Scoping Session Participants Sheet
(UEP-QAPP Manual Section 2.5.1)

Project Name: SWMU 25
Projected Date(s) of Sampling:
June, 2011

Site Name: SWMU 25 - Highway 58 Dump Site A

Site Location: NSA Crane, Crane, Indiana

Project Manager: Joseph Lucas

Date of Session: December 15, 2010
Scoping Session Purpose: Data Quality Objective (DQO) Meeting

Name Title Affiliation Phone # E-mail Address Project Role
Joseph Lucas PM Tetra Tech 412-921-8882 Joe.lucas@tetratech.com | Management
Tom Brent NAVFAC NAVFAC 812-854-6160 thomas.brent@navy.mil Management
PWD NSA PWD
Crane
ERSM
Doug Griffin IDEM RPM | IDEM 317-233-2710 dariffin@idem.in.gov State RPM
Ralph Basinski Crane Tetra Tech 412-921-8308 ralph.basinski@tetratech | Management/
Activity .com Oversight
Coordinator

Comments/Decisions:

During the meeting there was discussion regarding the metals that were found to be at concentrations
exceeding cleanup levels in the IM confirmation samples, particularly beryllium, which Doug Griffin of
IDEM considered not to be characteristic of metals common to Crane soil. There is no historical
information regarding beryllium-containing materials that may have been placed in Dump Site A. The

SAP will include analysis for beryllium.
All monitoring wells will be redeveloped and one sample will be collected from each well, including
stabilization parameters. It was recommended that groundwater samples be analyzed for metals (filtered

and unfiltered) and semi-volatile organic compounds (SVOCSs).

Action Items:

Tetra Tech will submit the draft SAP for simultaneous review to both Navy Crane and the Navy Chemist.

Consensus Decisions:

Proceed with preparation of the draft UFP-SAP as discussed and implement recommendations presented

at the meeting.
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Project-Specific SAP Title: SAP for SWMU 25
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

SAP Worksheet #10 -- Conceptual Site Model
(UEP-QAPP Manual Section 2.5.2)

An alternate format has been created for Worksheet #10 to breakout the primary components of the
Conceptual Site Model (CSM) into a tabular presentation for easily identification of the background

information used in the development of the CSM.

Table 10-1: Conceptual Site Model Information Profiles — SWMU 25 Highway 58 Dump Site A

Information Needs Preliminary Assessment Findings

Range/Site Profile Installation Name NSA Crane
Installation Location Crane, Indiana
Site Name SWMU 25 Highway 58 Dump Site A
Site Location See Figures 10-1 and 10-2
Site History Dump Site A was a disposal area that

received paper, concrete, pipe, scrap
metal, paint thinners, and oil. In 1995 and
1996, an Interim Measure (IM) was
conducted at SWMU 25 Dump Site A. The
Final IM Report is presented in Appendix
A. The objective of the IM was to remove
debris and incidental soil excavated with the
debris. SWMU 25 Dump Site A had two
dump areas. The larger area was
approximately 39 feet by 150 feet, and the
second area was approximately 25 feet by 10
feet. Visual inspection of Dump Site A
indicated scattered debris consisting of
transite siding and pipe, various sizes of
concrete pipe and block, metal cans, caps,
drums, blocks of roofing tar, chunks of cast
concrete, metal pipe, cast metal drains,
and electrical porcelain insulators. There
were no detectable odors or smells noted
in the dump area during the initial walk of
the site.  During debris clean-up, workers
scanned the completed areas with metal
detectors to confirm the removal of metallic
cans, drums, and debris. Metal debris as
deep as two feet below ground surface
was detected and removed during initial
site activities. At the larger dump area,
inert (concrete-filled) hardware, such as
12.75 inch warheads (Hedgehogs), had
been used as filler apparently to prevent
land erosion adjacent to Highway 58.

Confirmation sampling indicated that
contaminants were removed to less than
RCRA Corrective Action Guidance Human
Data Quality Levels for RFI Projects (USEPA,

121010/P (WS #10) Page 24 of 99 CTO F27L



Project-Specific SAP Title: SAP for SWMU 25
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

Table 10-1: Conceptual Site Model Information Profiles — SWMU 25 Highway 58 Dump Site A

Information Needs Preliminary Assessment Findings

1994),cleanup levels except for arsenic,
beryllium, and cobalt. Samples collected
from off-site virgin soil borrow confirmed
that levels of arsenic, beryllium, and cobalt
greater than cleanup levels are naturally
present in soils in the surrounding area.
The target cleanup levels for this IM were
taken from "RCRA Corrective Action
Guidance Human Data Quality Levels for RFI
Projects,” June 18, 1994, as site-specific risk-
based cleanup levels had not been
developed for NSWC Crane. One
confirmation sample from the smaller dump
area had concentrations of
benzo(a)pyrene, benzo(g,h)perylene,
dibenz(a,h)anthracene,
benzo(b)fluoranthene,
benzo(k)fluoranthene, indeno(1,2,3-
cd)pyrene, and chrysene in excess of the
interim cleanup levels.

All debris was removed from the smaller
dump site area. However, additional
debris discovered during the IM at the
larger dump site area was left in place
because it may have been used as backfill
to support Highway 58. A photograph of
the removal activity at the larger dump site
during the IM is shown in Figure 10-3. It
was recommended that SWMU 25 revert
back to the RFI process beginning with soil
borings under the road to determine the
need for further remediation.

In designing the sampling program,
consideration was given to the potential
impact to local traffic if soil borings are
collected directly beneath Highway 58.
The IMA recommendation to "conduct
further sampling under the road" is
assumed to be a general description and
include not only the road but the portion of
soil located between the road and the most
western extent of the previous IM soil
removal and the opposite side berm of
Highway 58. This narrow area of soil was
not sampled in the IMA and is shown in
Figure 4-1. Based on the IMA report, this
area represents the general location of the
additional debris left in place during the
IMA since it may have been used as
backfill to support Highway 58. It is
possible that this additional debris may
contain potential contamination and should
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Project-Specific SAP Title: SAP for SWMU 25
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

Table 10-1: Conceptual Site Model Information Profiles — SWMU 25 Highway 58 Dump Site A

Information Needs Preliminary Assessment Findings

be the initial focus of the investigation.
Based on the sampling results, the project
team will review the need to conduct
further investigation directly under the road
in an effort to minimize the potential impact
to local traffic.

Selection of Target Analytes The chemicals of potential concern
(COPCs) for this SAP were developed on
the basis of initial characterization and
confirmation samples from the IM
conducted in 1997. The target analytes
for the IM included an extensive list of
Appendix IX compounds (> 200)
associated with VOCs, SVOCs, pesticides,
PCBs, metals, dioxins, and furans. The
selection of the COPCs for this SAP has
been pared down to a list of compounds
that appear to be most prevalent and that
have a history of exceeding Cleanup
Levels at this site.

The initial soil characterization samples
collected during the IM indicated that IM
Cleanup Levels were exceeded only for
metals (see Table 3-2 of the IM report).
There were also reported detections for
some VOCs, SVOCs, PAHs, and
dioxins/furans. The reported in-soil
concentrations for all of these compounds
were in most cases well below the IM
Cleanup Levels.

Table 3-3 of the IM report presents
confirmation sampling results and indicates
that IM Cleanup levels for metals were
exceeded in all samples and for PAHs in
only one sample. All other detections for
VOCs and pesticides were in most cases
well below IM Cleanup Levels.

Based on soil results for this site, it
appears that the compounds found most
consistently in soil and associated with
exceedances of the IM Cleanup Levels are
metals, PAHs and potentially SVOCs.
These three groups of compounds were
selected a COPCs for this SAP.
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Project-Specific SAP Title: SAP for SWMU 25
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

Table 10-1: Conceptual Site Model Information Profiles — SWMU 25 Highway 58 Dump Site A
Site Area and Layout SWMU 25 is located in a heavy wooded

area with trees and shrubs. The dumping
took place in two areas: a larger area
approximately 39 feet by 150 feet and a
smaller area approximately 25 feet by
10 feet.

I the conceptual site model (CSM) for SWMU
25 is shown in Figure 10-4.

Physical Profile Climate NSA Crane is located in a warm temperate
climate zone. In general, summers are
warm and humid, while winters are mild
with cold periods of short duration.
Temperatures range from an average
maximum July temperature of 89 degrees
Fahrenheit (°F) to an average minimum
January temperature of 26°F. Precipitation
is nearly evenly distributed throughout the
year with maximum precipitation occurring
during the spring and early summer. The
average precipitation is 44 inches with
42 inches of rain and 15 inches of snow.
Average humidity ranges from 40 to

90 percent in the summer and 60 to 90
percent in the winter.

Site Structures The only structure located at SWMU 25 is
Highway 58. The site located in a heavy
wooded area with trees and shrubs.

Site Boundaries The SWMU 25 boundaries are shown in
Figure 10-2.
Site Security SWMU 25 is located within the boundary of

NSA Crane and there are no access
restrictions to Highway 58 or SWMU 25.

Migration Routes/Release Remaining contamination in soil and
Mechanisms groundwater (metals, SVOCs, including low
level PAHS) could result from debris left in
place after the 1995/1996 IM.
Contamination could also have been
released from excavated material to surface
and subsurface soil. After release to the
soil, contamination may have leached into
groundwater and possibly result in a
complete exposure pathway to human
receptors in the future who would work or
live at this site and consume groundwater.
Contaminated surface soil could impact
ecological receptors, primarily plants and
invertebrates. A schematic illustration of
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Project-Specific SAP Title: SAP for SWMU 25
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

Table 10-1: Conceptual Site Model Information Profiles — SWMU 25 Highway 58 Dump Site A

Information Needs Preliminary Assessment Findings

Geology Soil encountered in borings advanced at
SWMU 25 during a 1981 hydrogeological
investigation ranged from clayey sand-
gravel to clay. Soil below 2 feet is classified
as clay. The permeability of a clay sample
from 5 to 6.7 feet was calculated to be
0.0 centimeters per second. The
overburden at SWMU 25 ranges in
thickness from less than 2 to 18.5 feet.
Beneath the overburden is a layer of very
stiff, dense weathered gravelly clay shale.
This clay shale grades into a soft weathered
occasionally limonitic shale. Bedrock
consists of limestone, sandstone, and shale
from the Mansfield Formation of the
Raccoon Creek Group. From a depth of
20 feet, sandstone and shale are thinly
interbedded in nearly equal proportions.
The shale content declines to about

10 percent.

Soil and Vegetation SWMU 25 is located in a heavy wooded
area with trees and shrubs.

Hydrogeology SWMU 25 wells installed in 1981 (see

Appendix A) indicate that groundwater is
encountered in fractures in sandstone.
Groundwater flow is to the northeast. All
wells appear to be screened in the same
aquifer. The depth of the groundwater table
is about 30 feet.

Hydrology A small creek is located approximately
200 feet east of SWMU 25 that drains into
Turkey Creek, which eventually drains into
the East Fork of the White River.

Land Use and Current Water Use

. Ground water is not used at this location.
Exposure Profile

Current Human Receptors The only current human receptors at the
SWMU are NSA Crane personnel and
potential  construction  workers, utility
workers.

Current Activities There are no known activities associated
with  SWMU 25, although traffic does
traverse Highway 58, which is adjacent to

SWMU 25.

Potential Future Water Use The RFI will assume future residential
groundwater use.

Potential Future Receptors The RFI receptors will include current and

future  construction  workers,  future
residential receptors and ecological
receptors (invertebrates and plants)
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Project-Specific SAP Title: SAP for SWMU 25
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

Table 10-1: Conceptual Site Model Information Profiles — SWMU 25 Highway 58 Dump Site A

Information Needs Preliminary Assessment Findings

Potential Future Water Use Potential future water will assume

Related Activities residential groundwater use.
Zoning/Land Use Restrictions There are no zoning restrictions at SWMU
25.
Ecological Profile Degree of Disturbance Disturbance at SWMU 25 is expected to be
low.

Ecological Receptors and Ecological receptors expected to be

Species of Special Concern impacted by contamination in surface soil at
SWMU 25 include plants and invertebrates.
There are no species of special concern at
SWMU 25.
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Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 25
Revision Number: 0
Revision Date: June 2011
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Project-Specific SAP
Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana

Title: SAP for SWMU 25 RFI
Revision Number: 0
Revision Date: June 2011
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Project-Specific SAP Title: SAP for SWMU 25 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011
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FIGURE 10-3 SWMU 25 INTERIM MEASURE EXCAVATION AT THE LARGER DUMP AREA
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Title: SAP for SWMU 25 RFI
Revision Number: 0

Project-Specific SAP
Revision Date: June 2011

Site Name/Project Name: NSA Crane
Site Location: Crane, Indiana
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Project-Specific SAP Title: SAP for SWMU 25 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process
Statements
(UFEP-QAPP Manual Section 2.6.1)

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

Process.

111 PROBLEM DEFINITION

Because debris remains in the larger dump area under Highway 58 and potential soil contamination
remaining after the 1995/1996 IM, this contamination may have migrated/be migrating to groundwater.
Additional surface and subsurface soil data and data from existing wells are required to determine if soil
and/or groundwater concentrations may result in unacceptable risks to current and future human and

ecological receptors.

Based on recommendations from the Project Team and the CSM, soil underneath the road must be
further investigated to determine if there is a need for additional remediation. Groundwater at the base of
the hill below the dump must also be investigated to determine if soil contamination has migrated to
groundwater over time. If contamination is identified at levels that exceed screening criteria (see
Worksheet #15), then additional investigation will be required in order to delineate contamination and to
conduct a human health risk and ecological risk assessment. The Project team will use the data to

decide if corrective measures are warranted.

11.2 INFORMATION INPUTS

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

e Target Analyte Concentrations: Soil concentrations of metals and SVOCs (including low level PAHS)
measured in a fixed-base laboratory are needed to determine if contamination is present in the
remaining debris directly below Highway 58 and if contamination from the debris has migrated to
groundwater. The list of target analytes and associated Project Screening Levels (PSLs) for each
matrix are presented in Worksheet #15. The sampling rationale is presented in Worksheet #17. The
list of samples to be collected is presented in Worksheet #18, and the analytical methods are

presented in Worksheet #19.
e PSLs: The SWMU 25 RFI requires chemical data for characterizing the site and, if required, for

conducting human health and ecological risk assessments. The surface and subsurface soil, and

groundwater PSLs are set at the lowest matrix-specific risk-based or regulatory human health criteria
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appropriate for the site to support selection of chemicals of potential concern (COPCs), which are

evaluated in the risk assessments. The applicable risk-based and regulatory criteria are:

- USEPA Regions 3, 6 and 9 Residential Regional Screening Levels (R-RSLS)

- USEPA Regions 3, 6 and 9 risk-based migration-to-groundwater Soil Screening Levels (SSLs) for
human health risk screening and for use in a Human Health Risk Assessment (HHRA)

- IDEM Residential Default Closure Levels (R-DCLS).

- USEPA and IDEM Ecological Screening Levels (ESLS)

Analytical data reported by the laboratory will use the following reporting conventions: All results less
than Detection Limits (DLs) will be considered non-detections and will be reported with as the Limits of
Detection (LOD) with "U" qualifiers; results reported at concentrations between the DLs and Limits of
Quantitation (LOQs) will be reported with “J” qualifiers. In cases where the laboratory LODs are greater
than the PSLs, if the analyte is not detected, the LOD will be reported and "U" qualified. This is consistent
with the USEPA Risk Assessment Guidance for Superfund, Part A (USEPA, 1989). An evaluation of

these analytes will also be presented in a data quality report.

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

LaMotte 2020 turbidity meter or equivalent.

e Background Target Analyte Concentrations: The background data set for soils at NSA Crane will be
used to determine whether concentrations of metals present on site are from naturally occurring
sources or are potentially site related. Background data for the various soil types identified at NSA
Crane are described in the Final Base-Wide Background Soil Investigation Report for NSWC Crane
(Tetra Tech, 2001). The background data set for groundwater will come from the existing upgradient
well sample collected at SWMU 25. This well and the associated downgradient wells will be sampled
during the RFI field investigation. Data comparisons described in Tetra Tech (2001) will be used for

evaluating site concentrations.

Additionally, groundwater data between the background (upgradient) and downgradient wells will be
compared to determine if groundwater concentrations in the downgradient wells are greater than the
concentrations in the upgradient wells. Decision rules for the use of this data are presented in
Section 11.4.
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11.3 STUDY AREA BOUNDARIES

The populations of primary interest are surface and subsurface soil directly below Highway 58 associated
with the larger dump area as shown on Figure 10-2 and groundwater, all of which are potentially
contaminated by wastes at SWMU 25. To delineate contaminated soil and groundwater, potentially

uncontaminated soil and groundwater are also of interest.

The following items address the horizontal, vertical, and temporal boundaries for field study:

1. Horizontal: The initial horizontal boundary of the study is defined as a portion of the area adjacent to
Highway 58 that coincides with the location of the debris that was left in place at the larger dump area
after the IM. This area has been located based on information provided in the IM report for the larger
dump site. Lateral expansion of this horizontal study boundary may be required if any chemical

concentrations exceed PSLs and if further delineation of contamination is necessary.

2. Vertical: The vertical boundary of the study includes the surface (0 to 2 foot below ground) and
subsurface (2 to 10 feet below ground surface) soil directly adjacent to Highway 58 as shown in
Figure 17-1. Data from surface and subsurface soil are considered representative of soil that may
have been impacted due to the buried debris not removed during the IM. The depth to groundwater

is approximately 30 feet.

3. Temporal: All target analyte concentrations are anticipated to be relatively unchanged (stable) over
the course of time needed to conduct the RFI and into the foreseeable future and other no temporal
constraints exist. However, it is recommended that groundwater be collected in spring or early

summer because at least one well has gone dry during sampling when the groundwater table is low.

Five monitoring wells (one upgradient and four downgradient) were installed around the perimeter of the
dump site and are shown on Figure 10-2. Groundwater samples will be collected from these existing
SWMU 25 monitoring wells, which will most likely require redevelopment because they were installed in
1981.

114 ANALYTIC APPROACH

The decision rules governing data use for the RFI are as follows:

RFI Field Investigation

During the field investigation, determine whether target analyte concentrations in surface and subsurface

soil below Highway 58 and in SWMU 25 groundwater exceed applicable PSLs:
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e If all target analyte concentrations in site media are less than PSLs and the metals are less than
background upper tolerance limits (UTLs), then the Project Team will recommend no further action
(NFA) for the site.

o If the Project Team agrees that soil concentrations indicate that contamination has been satisfactorily
delineated, then stop delineation. Otherwise, continue with delineation. Ideally, “step-out” samples
for delineation will be collected until perimeter sample concentrations are less than PSLs; however, it
may be appropriate to cease the step-out process if only marginal exceedances of PSLs are
observed and continued investigation appears to provide no significant benefit as judged by the
Project Team. Factors considered will include the environmental media (soil and groundwater)
specific target analytes, magnitude of the exceedance(s), spatial distribution, and overall estimated
risk level. If “step-out” samples are deemed necessary, collect additional samples as necessary to

delineate the nature and extent of contamination and to support the screening level HHRA and ERA.

e If any downgradient groundwater target analyte concentration exceeds its PSL and the upgradient
groundwater concentrations, then recommend further investigation. This assumes upgradient
groundwater data has been collected. If the upgradient well has not been sampled, then a new well

will be installed and sampled so that downgradient concentrations can be used for comparison.

Further investigation would include development of a regional groundwater background data set

using available data (if possible) that could be used in a data set to data set comparison to additional
rounds of data collected from the downgradient wells to determine if identified contaminants are site
related. The additional investigation if needed, would be designed to complete the delineation of
potentially unacceptable contamination and to ensure that enough data have been collected to

support a risk assessment.

If the mean background data set concentrations are greater than any target analyte PSL, the mean
background concentration will replace the PSL for that target analyte for future comparisons and
decision making. Any decision rules for data collected during future investigations will be presented
in an Addendum to this SAP.

Risk Assessment

The human health receptors will be residential receptors living at the site that use groundwater. This
assumption is used for conservative screening purposes. The existing land use for SWMU 29 is not

anticipated to change. The ecological receptors are expected to be invertebrates and plants.
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Unacceptable human health risk is defined for this project as an incremental lifetime cancer risk (ILCR)
exceeding 1x10 or a non-cancer hazard (i.e., hazard index [HI]) exceeding 1 (on a target-organ-specific

basis).

For the HHRA, if the maximum detected concentrations of a chemical in surface soil, subsurface soil, or
groundwater exceeds its PSL, then that chemical will be retained as a COPC. If any COPCs are
selected, the site risk assessor will evaluate the human health risks. For each chemical, the 95% Upper
Confidence Limit (UCL) on the mean will be used as the exposure point concentrations in the risk

assessment.

For the ecological risk assessment, chemical concentrations in surface soil will be compared to the
conservative generic screening values chosen as PSLs. USEPA Ecological Soil Screening Levels (Eco-
SSLs) (2005) will be used to identify concentrations that may be harmful to ecological receptors
(invertebrates and plants). If the maximum detected concentrations of a chemical in surface soil, exceeds
its PSL, then that chemical will be retained as a COPC.

The exposure unit for the risk assessment will be the extent of the study area boundary.

If unacceptable risk is identified at the site, then the project team will evaluate response actions in a CMS.

If site risks are acceptable, then the Project team will recommend no further action for the site.

11.5 PERFORMANCE OR ACCEPTANCE CRITERIA

Soil sampling locations were strategically selected to locate potential contamination based on former use
of the larger dump area and information provided in the IM report. Simple comparisons of measured
concentrations to PSLs are initially being used. The Project Team will use the measured results to
determine whether the amount and type of data collected are sufficient to support the attainment of
project objectives. This will involve an evaluation of contaminant concentrations and an evaluation of
uncertainty for contaminants that have PSLs less than the LODs to ensure that contaminants are likely to
have been detected if present. If all data have been collected as planned and no data points are missing
or rejected for quality reasons, the sampling event completeness will be considered satisfactory. If any
data gaps are identified, including missing or rejected data, the Project Team will assess whether project
objectives have been achieved. This assessment will depend on the number and type of identified data
gaps and will be situation dependent. All Project Team stakeholders will be involved in rendering the final

conclusion regarding adequacy of the data.
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11.6 SAMPLING STRATEGY

The sampling design and rationale for the RFI field investigation samples to be collected are provided in
Worksheet #17. The sampling design and rationale for follow-up sampling, if required, will be developed
by the Project Team, as necessary, based on the results of the initial sampling phase and presented in

addenda to this document.
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SAP Worksheet #12 -- Measurement Performance Criteria Table
(UFP-OAPP Manual Section 2.6.2)

Field Quality Control (QC) Samples

QC Sample
. Assesses Error for
. Data Quality Measurement Performance ;
QC Sample Analytical Group Frequency Indicators (DQIs) Criteria (MPCs) Samplmg (9),
Analytical (A) or
Both (S&A)
Equipment Rinsate | All analytical groups One per 20 field Bias/ Contamination No analytes 2% LOQ, except S&A
Blank?! (metals and SVOCs) samples per matrix common laboratory contaminants,
per type of sampling which must be < LOQ.
equipment
Field Duplicate (FD) | All analytical groups One per 20 field Precision Values > 5x LOQ: Relative Percent |S & A
samples per matrix Difference (RPD) <30% (aqueous)
23, <50% (solids) ?2.
Cooler Temperature | All analytical groups One per cooler Representativeness Temperature must be lessthanor |S
Indicator equal to 6 degrees Celsius (°C).
Filtered Rinsate Dissolved Metals One per filter brand | Bias/ Contamination | No analytes 2% LOQ, except S&A
Blank4 (if necessary due to common laboratory contaminants,
high turbidity) which must be < LOQ.

1 Equipment rinsate blanks will be collected if non-dedicated submersible pumps or other equipment are used. For disposable equipment, one
sample per batch of disposable equipment will be collected.

AWN
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Project-Specific SAP

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

SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
(UEP-QAPP Manual Section 2.7)

Title: SAP for SWMU 25 RFI
Revision Number: 0
Revision Date: June 2011

Data Generator(s)
Secondary - Dgta Sourcg . (originating organization, data How Data Will Be Used Limitations on Data Use
Data (originating organization, types, data generation / collection
report title and date) dates)
1 United States Army USAE Waterways Experiment Field crew will use Only groundwater level data is presented
Engineer (USAE) Station . existing monitoring well from this investigation with limited chemical
Waterways Experiment PO Box 631, Vicksburg, HS 39180. | giagrams to redevelop data regarding soil characteristics. There
Station . Field boring logs, graphic field logs, | wells and confirm are no analytical results for the collected
Hydrogeologic well completion diagrams, groundwater flow groundwater samples.
Investigation of Waste groundwater elevations, and soil direction. Upgradient well
Disposal Site at the Naval | test results will provide background
Weapons Support Center, levels for metals and
Crane, Indiana, April 1982 SVOCs.
2 Tetra Tech Tetra Tech. Soil types, analytical For comparing SWMU 25 | No limitations.
Final Base-Wide results, recommendations for using | sojl sample analytical
Background Soil the background data for results to background
Investigation Report for comparison to future site data. data.
Naval Surface Warfare Sampling performed in November
Center Crane, Crane, 1999 and October 2000.
Indiana. January. 2001
3 Morrison Knudsen Southern Division NSWC CRANE Confirmation sampling No limitations.
Corporation Naval Facilities Engineering results from the IM will be
Interim Measures Report Command used in conjunction with
SWMU - 25/070 North Charleston, South Carolina. sample results from the
Highway 58 Dump Site A, | Site Background, Work Execution, sampling investigation
November, 1999 Sampling and Analysis, described in this SAP for
Photographs, Analytical Results, use in the HHRA.
QC Data and Waste Manifests.
Interim measure conducted in 1995
and 1996.
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SAP Worksheet #14 -- Summary of Project Tasks
(UEP-QAPP Manual Section 2.8.1)

141 FIELD INVESTIGATION TASK PLAN

SWMU 25 RFI field tasks are listed and then briefly described below.

¢ Mobilization/demobilization

e Site-specific health and safety training

e Utility clearance

e Drilling, direct-push technology (DPT) boring, and other intrusive activities work
e Monitoring equipment calibration

e Sample collection

e Surface and subsurface soil sampling

e Groundwater well redevelopment*

e Groundwater level measurement

e Groundwater sampling

e Investigation-derived waste (IDW) management

e Global Positioning System (GPS) locating (see Standard Operating Procedure [SOP]-15)
e Field decontamination

e Field documentation

e Sample custody and shipment

e Quality Control (QC)

Mobilization/Demobilization

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

will be provided as part of site mobilization.

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

from the site following completion of the work.
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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 swum 25 project. All field personnel will have appropriate training
to conduct the field activities to which they are assigned. Safety requirements are addressed in greater
detail in the site-specific HASP.

Utility Clearance

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

activities.

Drilling, DPT Boring, and Other Intrusive Activities Work

DPT (e.g., Geoprobe®) will be used to collect surface and subsurface soil cores from the unconsolidated
overburden in accordance with SOP-05. A new acetate liner will be used for each 2-foot section of soil
core. Each removed soil core will be scanned for SVOCs in accordance with SOP-05. The soil core will
be visually inspected and logged by the FOL, and the soil texture, grain size (sand, silt, or clay), color
(and any unusual discoloration), moisture content, and soil type will be identified based on the Unified Soil
Classification System (USCS) in accordance with SOP-07.

Soil borings will be backfilled with soil cuttings not required for sampling.

Monitoring Equipment Calibration

Monitoring equipment calibration procedures are described in Worksheet #22. All monitoring equipment
will be calibrated prior to use either by the manufacturer or, by the field team in accordance with

manufacturer’s instructions.

Soil Sample Collection

Site-specific SOPs have been developed for field activities at NSA Crane, including sample collection
tasks (see Appendix D). All soil sample locations shall be marked with either a pin flags or wooden
lathes. Coordinates will be determined by a handheld sub-meter accuracy GPS at each individual sample

location, which will allow for future studies and guide in any removal action. Pre-determined Geographic
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Information System (GIS)-grade sample coordinates may be utilized in locating proposed sample
locations (see SOP-03).

Surface soil samples (from 0 to 2 feet bgs) will be collected from the soil coring, and sample jars will be
filled using a decontaminated stainless-steel spoon. Subsurface soil samples (between 2 and 10 feet bgs)
will be collected using a DPT, DPT rig with augering capabilities, concrete coring device, backhoe, or
stainless- steel hand auger and plastic disposable trowel. The subsurface soil borings will be described
by the FOL Geologist in accordance with SOP-07 (Soil Sample Logging) and will be screened for
evidence of contamination with a PID. Use of the PID will be in accordance with the manufacturer’s
instructions. Sample labeling will be in accordance with SOP-01 (Sample Labeling), and the sample

numbering scheme will be in accordance with SOP-02 (Sample Identification and Nomenclature).

The SVOC samples will be collected in accordance with SOP 05 from the point along the soil core that
had the greatest photoionization detector (PID) reading. If no PID readings are greater than background,
the SVOC sample will be collected from any discolored area of the soil or, if there is no discoloration, from
the midpoint of the core. The sample will be placed in a decontaminated stainless-steel mixing bowl,
rocks, gravel, and other coarse debris will be removed, and the sample will be mixed to uniform texture

and color (or as close to as possible) using a decontaminated stainless-steel spoon.

Methods for recording data will be in accordance with SOP-03 (Sample Custody and Documentation of
Field Activities), and the selection of sample containers and sample preservation, packaging, and
shipping will be in accordance with SOP-08 (Sample Preservation, Packaging, and Shipping). Field and

laboratory QC samples will also be collected as outlined in Worksheet #20.”

Groundwater Well Redevelopment

Five monitoring wells currently exist at SWMU 25. Because the wells were installed in 1987, they will
require redevelopment before they can be sampled. No new wells will be installed. The groundwater

development procedure discussed in SOP-12 (Monitoring Well Development) will be followed.

Groundwater Level Measurements

One synoptic round of water level measurements and total well depth soundings will be obtained at all of
the existing monitoring wells at the SWMU 25. The groundwater sampling procedures discussed in SOP-
10 (Measurement of Water Levels) will be followed. All water-level measurements will be taken within an
8-hour period using an electronic water-level meter. If a rain event occurs during the field investigation,
water levels will be measured 24-hours after the rain event. Water-level elevations will be recorded to

within 0.01-foot accuracy from a marked reference point on the well riser pipe. Water levels will be
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recorded on a Tetra Tech water-level form. The water-level meter will be decontaminated between each

well.

Groundwater Sampling

The groundwater sampling procedures given in SOP-13 (Low Flow Well Purging and Stabilization),
SOP-14 (Monitoring Well Sampling), and SOP-09 (Calibration and Care of Water Quality Meters) will be
followed.

Investigation-Derived Waste Management

It is not anticipated that significant volumes of solid or semi-solid IDW in the form of soil or sediment will
be generated during field activities, including well redevelopment, the collection of subsurface samples
using DPT or backhoe excavations or the redevelopment of existing groundwater monitoring wells at

SWMU 25. However, there may be significant volumes of purge water from well sampling.

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

handled in accordance with SOP-06 (Management of Investigation-Derived Waste).
Any encounters with metallic objects or other objects that indicate a potential contaminant source or
hazard shall be reported to the FOL and SSO, and appropriate actions will be taken as specified in this

UFP-SAP and associated HASP.

Global Positioning System Locating

A GPS unit will be used to locate all sampling points in accordance with SOP-15 (Global Positioning
System Data Collection and Transfer). The GPS equipment will be checked on control monuments

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

Field Decontamination Procedures

Decontamination requirements outlined in this section will apply. Decontamination of reusable sampling
equipment (e.g., non-disposable hand trowels, hand augers, or DPT or backhoe equipment) will be
conducted prior to sampling and between samples at each location. Decontamination of equipment will
be conducted according to the sequence established in SOP-04 (Decontamination of Field Sampling

Equipment).
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Field Documentation Procedures

Field documentation will be performed in accordance with SOP-03 (Sample Custody and Documentation

of Field Activity), which is presented in Appendix D.

A summary of all field activities will be properly recorded in a bound logbook with consecutively number
pages that cannot be removed. Logbooks will be assigned to field personnel and will be stored in a

secured area when not in use.
All logbook entries will be written in ink, and no erasures will be made. If an incorrect entry is made,
striking a single line through the incorrect information will make the correction, and the person making the

correction will initial and date the change.

Sample Custody and Shipment Tasks

Sample custody and shipment tasks are defined in SOP-08 (Sample Preservation, Packaging, and

Shipping) and are discussed in Worksheet #27.

Quality Control Tasks

QA/QC samples will be collected at the frequencies listed in Worksheet #12.

14.2 ADDITIONAL PROJECT-RELATED TASKS

Additional project-related tasks include:

e Analytical tasks

e Data generation procedures

e Data handling and management
e Data tracking and control

e Assessment and oversight

e Data review

e Project reports

Analytical Tasks

RTI Laboratories, Inc., is a current Department of Defense (DoD) Environmental Laboratory Accreditation
Program (ELAP) accredited laboratory. A copy of the laboratory certification for RTI can be found in

Appendix C. Analyses will be performed in accordance with the analytical methods identified in
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Worksheet #19. RTI is expected to meet the PSLs to the extent identified in Worksheet #15. RTI will
perform chemical analysis following laboratory-specific SOPs (Worksheets #19 and #23) developed
based on the analytical methods listed in Worksheet #19 and #30. Copies of the laboratory SOPs are
included in Appendix C.

All solid results will be reported by the laboratory on a dry-weight basis. Results of percent moisture will
be reported in each analytical data package and electronic data deliverable (EDD) files. This information
will also be captured in the project database that will eventually be uploaded to the Naval Installation

Restoration Information Solution (NIRIS).

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

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

Data Generation Procedures

e Project documentation and records include the following:
- Field sample collection and field measurement records as described in Worksheet #s 27 and 29.
- Laboratory data package deliverables as described in the analytical specifications.
- Data assessment documents and records as listed in Worksheet #29.

e Data recording formats are described in Worksheet #27.

Data Handling and Management

After the RFI is completed, the field sampling log sheets will be organized by date and medium and filed
in the project files. The field logbooks for this project will be used only for this site and will also be
categorized and maintained in the project files after the completion of the field program. Project
personnel completing concurrent field sampling activities may maintain multiple field logbooks. When
possible, logbooks will be segregated by sampling activity. The field logbooks will be titled based on date

and activity.
The laboratory data handling procedures to be followed by RTI will meet the requirements of the technical

specifications. The electronic data results will be automatically downloaded into the Tetra Tech database

in accordance with the proprietary Tetra Tech processes.

121010/P (WS #14) Page 47 of 99 CTO F27L



Project-Specific SAP Title: SAP for SWMU 25 RFI
Site Name/Project Name: NSA Crane Revision Number: 0
Site Location: Crane, Indiana Revision Date: June 2011

Data Tracking and Control

The Tetra Tech PM (or designee) is responsible for the overall tracking and control of data generated for
the project. Data Tracking and Control procedures are contained in Worksheet #29 and summarized as

follows:

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

that results for all samples have been delivered by RTI.

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

the records will be stored by Tetra Tech.

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

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

Assessment and Oversight

Refer to Worksheet #32 for assessment findings and corrective actions and to Worksheet #33 for QA

Management Reports.

Data Review

Data verification is described in Worksheet #34, data validation is described in Worksheet #s 35 and 36,

and the usability assessment is described in Worksheet #37.

Project Reports

Draft and final versions of project reports will be prepared and submitted to the Navy and IDEM for

review. The reports will include the following sections:
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e Executive Summary, which will include a brief description of the work conducted and the findings.

e Introduction and Background, which will include a description of the history of operations and

activities at the site and a summary of any previous investigations and removal actions.

e Description of Field Investigations, which will include a summary of the work performed in accordance
with the approved SAP, any approved SAP addenda, and any field modifications as documented by
the Tetra Tech FOL. This section will include maps showing the sampling locations and tables

summarizing the data collected.

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

identification of deviations from this 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 #37.

e Nature and Extent of Contamination — will include a discussion of the contamination detected in each
medium sampled in relation to the CSM of the site. This section will note the removals previously
conducted, contamination addressed, and any additional contaminants found during this field effort.

Detected contaminant concentrations will be tabulated for each medium and depicted on maps.

e Contaminant Fate and Transport, which will include a description of the contaminants detected and
their behavior in soil and groundwater, particularly with emphasis on the future migration of these

contaminants to any possible exposure areas.

e Human Health Risk Assessment — includes a comparison of data collected to PSLs to identify
COPCs. If COPCs are identified they will be assessed in accordance with Risk Assessment for

Superfund (RAGS) and contaminants of concern (COCSs) will be identified if risk is unacceptable.

e Ecological Risk Assessment, which includes a comparison of data collected to PSLs to identify
COPCs. If COPCs are identified they will be assessed and COCs will be identified if risk is

unacceptable.
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e Summary and Conclusions, which will include a summary of the findings, conclusions as to whether

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

The final version of the report will submitted in hardcopy and electronic format to the project stakeholders.
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SAP Worksheet #15 -- Reference Limits and Evaluation Table
(UFP-OAPP Manual Section 2.8.1)

Matrix: Soil
Analytical Group: SVOCs (including Low Level PAHS)
Analyte CAS (mPgS/llzg) PSL Reference! PQLG RTI

Number (mg/kg) LOQ LOD DL
HHRA ERA HHRA ERA (mg/kg) | (mg/kg) | (mg/kg)

1,1'-Biphenyl 92-52-4 380 NC RBSSL None 130 TBD TBD TBD

1,2,4,5-Tetrachlorobenzene 95-94-3 1.0 2.02 RBSSL R5 ESL-S 0.33 0.16 0.0167 0.01
2,2'-Oxybis(1-chloropropane) 108-60-1 0.0024 19.9 RBSSL R5 ESL-S 0.00080 0.16 0.017 0.004757

2,3,4,6-Tetrachlorophenol 58-90-2 130 0.199 RBSSL R5 ESL-S 0.066 0.16 0.0167 0.01
2,4,5-Trichlorophenol 95-95-4 250 14.1 R-DCL R5 ESL-S 4.7 0.16 0.017 0.010885
2,4,6-Trichlorophenol 88-06-2 0.07 9.94 R-DCL R5 ESL-S 0.023 0.16 0.017 0.012329
2,4-Dichlorophenol 120-83-2 1.1 87.5 R-DCL R5 ESL-S 0.37 0.16 0.017 0.011311
2,4-Dimethylphenol 105-67-9 9 0.01 R-DCL R5 ESL-S 0.0033 0.16 0.017 0.022911
2,4-Dinitrophenol 51-28-5 0.29 0.0609 R-DCL R5 ESL-S 0.020 0.83 0.083 0.164852
2,4-Dinitrotoluene 121-14-2 0.0058 1.28 RBSSL R5 ESL-S 0.0019 0.16 0.017 0.007401
2,6-Dinitrotoluene 606-20-2 1.0 0.0328 RBSSL R5 ESL-S 0.011 0.16 0.017 0.009168
2-Chloronaphthalene 91-58-7 42 0.0122 R-DCL R5 ESL-S 0.0041 0.16 0.017 0.006673
2-Chlorophenol 95-57-8 0.75 0.243 R-DCL R5 ESL-S 0.081 0.16 0.017 0.006646
2-Methylphenol (o-Cresol) 95-48-7 14 40.4 R-DCL R5 ESL-S 4.7 0.16 0.017 0.006527
2-Nitroaniline 88-74-4 0.67 74.1 R-DCL R5 ESL-S 0.22 0.32 0.017 0.008112
2-Nitrophenol 88-75-5 1.6 1.6 RBSSL R5 ESL-S 0.53 0.16 0.017 0.005376
3,3'-Dichlorobenzidine 91-94-1 0.020 0.646 RBSSL R5 ESL-S 0.0067 1 0.33 0.229616
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Analyte CAS (mPgS/IIZg) PSL Reference? POLG RTI
Number (mg/kg) LOQ LOD DL
HHRA ERA HHRA ERA (mg/kg) | (mg/kg) | (mg/kg)
3-Methylphenol (m-Cresol) 108-39-4 9.8 3.49 R-DCL R5 ESL-S 1.2 0.16 0.033 0.01189
3-Nitroaniline 99-09-2 NC 3.16 None R5 ESL-S 1.05 0.32 0.017 0.011657
4,6-Dinitro-2-methylphenol 534-52-1 0.10 0.144 RBSSL R5 ESL-S 0.033 0.32 0.083 0.042594
4-Chloro-3-methyl phenol 59-50-7 86 7.95 RBSSL R5 ESL-S 2.6 0.16 0.017 0.005733
4-Chloroanaline 106-47-8 0.0028 11 RBSSL R5 ESL-S 0.00093 0.16 0.017 0.008925
4-Methylphenol (p-Cresol) 106-44-5 1.1 163 R-DCL R5 ESL-S 0.37 0.16 0.033 0.01189
4-Nitroaniline 100-01-6 0.028 21.9 RBSSL R5 ESL-S 0.0093 0.32 0.017 0.006499
4-Nitrophenol 100-02-7 NC 5.12 None R5 ESL-S 1.7 0.83 0.33 0.106398
Acetophenone 98-86-2 22 300 RBSSL R5 ESL-S 7.3 TBD TBD TBD
Atrazine 1912-24-9 0.0038 NC RBSSL None 0.0013 TBD TBD TBD
Benzaldehyde 100-52-7 16.2 NC RBSSL None 54 TBD TBD TBD
Bis(2-chloroethoxy)methane 111-91-1 0.50 0.302 RBSSL R5 ESL-S 0.10 0.1 0.017 0.004166
Bis(2-chloroethyl)ether 111-44-4 0.000062 23.7 RBSSL R5 ESL-S | 0.000021 0.16 0.033 0.017897
Bis(2-ethylhexyl)phthalate 117-81-7 22 0.925 RBSSL R5 ESL-S 0.31 0.16 0.017 0.008893
Butyl benzyl phthalate 85-68-7 10 0.239 RBSSL R5 ESL-S 0.080 0.16 0.017 0.007294
Caprolactam 105-60-2 90 NC RBSSL None 30 TBD TBD TBD
Carbazole 86-74-8 5.9 NC R-DCL None 2.0 0.16 0.017 0.006414
Dibenzofuran 132-64-9 4.9 NC R-DCL None 1.6 0.16 0.017 0.004209
Diethyl phthalate 84-66-2 240 24.8 RBSSL R5 ESL-S 8.3 0.16 0.017 0.003715
Dimethyl phthalate 131-11-3 240 734 RBSSL R5 ESL-S 80 0.16 0.017 0.00468
Di-n-butyl phthalate 84-74-2 184 0.15 RBSSL R5 ESL-S 0.050 0.16 0.017 0.006356
Di-n-octyl phthalate 117-84-0 2,000 709 R-DCL R5 ESL-S 240 0.16 0.017 0.005949
Hexachlorobenzene 118-74-1 0.011 0.199 RBSSL R5 ESL-S 0.0037 0.16 0.017 0.007128
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Analyte CAS (mPgS/IIZg) PSL Reference? POLG RTI
Number (mg/kg) LOQ LOD DL

HHRA ERA HHRA ERA (mg/kg) | (mg/kg) | (mg/kg)
Hexachlorobutadiene 87-68-3 0.034 0.0398 RBSSL R5 ESL-S 0.011 0.05 0.017 0.005263
Hexachlorocyclopentadiene 77-47-4 14 0.755 RBSSL R5 ESL-S 0.25 0.16 0.083 0.017738
Hexachloroethane 67-72-1 0.058 0.596 RBSSL R5 ESL-S 0.019 0.16 0.017 0.005366
Isophorone 78-59-1 0.46 139 RBSSL R5 ESL-S 0.15 0.16 0.017 0.003564
Nitrobenzene 98-95-3 0.0016 1.31 RBSSL R5 ESL-S 0.00053 0.16 0.017 0.010349
N-Nitrosodi-n-propylamine 621-64-7 0.00014 0.544 RBSSL R5 ESL-S 0.00047 0.16 0.017 0.009264
N-Nitrosodiphenylamine 86-30-6 1.5 0.545 RBSSL R5 ESL-S 0.18 0.16 0.017 0.00464
Pentachlorophenol 87-86-5 0.028 2.1 R-DCL Eco-SSL 0.0093 0.16 0.083 0.038587
Phenol 108-95-2 56 120 R-DCL R5 ESL-S 19 0.16 0.017 0.008863
PAHs?
2-Methylnaphthalene 91-57-6 3.1 29 R-DCL Eco-SSL 1.0 0.0067 0.0067 0.0033
Acenaphthene 83-32-9 130 29 R-DCL Eco-SSL 9.7 0.0067 0.0067 0.0033
Acenaphthylene 208-96-8 18 29 R-DCL Eco-SSL 6.0 0.0067 0.0067 0.0033
Anthracene 120-12-7 1,700 29 R-RSL Eco-SSL 9.7 0.0067 0.0067 0.0033
Benzo(a)anthracene 56-55-3 0.15 1.1 R-RSL Eco-SSL 0.050 0.0067 0.0067 0.0033
Benzo(a)pyrene 50-32-8 0.015 1.1 R-RSL Eco-SSL 0.0050 0.0067 0.0067 0.0033
Benzo(b)fluoranthene 205-99-2 0.15 1.1 R-RSL Eco-SSL 0.050 0.0067 0.0067 0.0033
Benzo(g,h,i)perylene 191-24-2 170 1.1 R-RSL Eco-SSL 0.37 0.0067 0.0067 0.0033
Benzo(k)fluoranthene 207-08-9 15 1.1 R-RSL Eco-SSL 0.37 0.0067 0.0067 0.0033
Chrysene 218-01-9 15 1.1 R-RSL Eco-SSL 0.37 0.0067 0.0067 0.0033
Dibenzo(a,h)anthracene 53-70-3 0.015 1.1 R-RSL Eco-SSL 0.0050 0.0067 0.0033 0.0033
Fluoranthene 206-44-0 230 29 R-RSL Eco-SSL 9.7 0.0067 0.0067 0.0033
Fluorene 86-73-7 170 29 R-DCL Eco-SSL 9.7 0.0067 0.0067 0.0033
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RTI
CAS PSL PSL Reference! POLG
Analyte (mg/kg)
Number (mg/kg) LOQ LOD DL
HHRA ERA HHRA ERA (mg/kg) | (mg/kg) | (mg/kg)
Indeno(1,2,3-c,d)pyrene 193-39-5 0.15 1.1 R-RSL Eco-SSL 0.050 0.0067 0.0067 0.0033
Naphthalene 91-20-3 0.0094 29 RBSSL Eco-SSL 0.0031 0.0067 0.0067 0.0033
Phenanthrene 85-01-8 13 29 R-DCL Eco-SSL 4.3 0.0067 0.0067 0.0033
Pyrene 129-00-0 170 1.1 R-RSL Eco-SSL 0.37 0.0067 0.0067 0.0033

Notes:

CAS — Chemical Abstracts Service
mg/kg — milligrams per kilogram

PQLG - Project Quantitation Limit Goal
NC — No Criteria

1 The PSL references for surface and subsurface soil are: RBSSL - USEPA Regions 3, 6, and 9 Risk-Based Soil Screening Level, Migration to Groundwater, DAF = 20 (November, 2010); R-RSL -
USEPA Regions 3, 6, and 9 Regional Screening Level for Soil, Residential Direct Contact, adjusted to 1/10 of value for noncarcinogens (November, 2010); R-DCL — IDEM Residential Default Closure
Level (May, 2009); Ec