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EXECUTIVE SUMMARY

Tetra Tech NUS has prepared this Quality Assurance Project Plan QAPP Sampling and Analysis Plan
SAP has been prepared under CLEAN Contract No. N62467-04-D-0055 Contract Task Order 423. The
Navy has conducted various testing, training, and disposal activities related to military munitions at the
Naval Support Facility located in Indian Head, Maryland, since it was established in 1890 as a Naval
Ordnance Station. The general locations of Naval Support Facility Indian Head (NSF-IH), Main
Installation and the Stump Neck Annex are shown on Map 1-1. The Stump Neck Annex covers
approximately 1,100 acres on the Stump Neck peninsula at the confluence of the Potomac River and
Chicamuxen Creek in Charles County, Maryland. The Indian Head Main Installation is northeast of the
Stump Neck Annex, across Mattawoman Creek. Much of Stump Neck peninsula lies within the Valley
Impact Fan (Map 1-2). General Smallwood State Park and private property are east of Stump Neck

Annex.

As a result of the Navy’s explosives and munitions training activities, munitions and explosives of concern
(MEC) and munitions constituents (MC) may be present at various sites throughout the Stump Neck
Annex. The term MEC includes Discarded Military Munitions (DMM), Unexploded Ordnance (UXO), and
MC in high enough concentrations to pose an explosive hazard. The Navy is following the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process for the
investigation of these sites.

Closed, transferred, and transferring military ranges and sites not located on an operational range are
considered other than operational. The initial phase of the CERCLA process, the Preliminary
Assessment (PA) was completed in September 2005 and identified for further investigation at the Stump
Neck Annex five small arms and trap/skeet ranges classified as “other than operational range” sites or
Munitions Response Areas or Munitions Response Sites (MRA/Ss) . The five MRA/Ss described in the
Stump Neck Annex PA Report are indicated on Map 1-3. The PA used five primary sources of
information to support the facility data collection effort, including historical archives, personal interviews,
installation data repositories (including the Administrative Record), visual surveys, and off-facility data

sources and repositories, such as local libraries and museums.

The primary objective of this Site Inspection (Sl) is to determine whether further response actions or
remedial investigations are appropriate for any of the sites identified in the PA to restore the sites to an
acceptable environmental condition. The S| considers the background information provided in the PA
and collects supplemental site-specific environmental data to further characterize the nature and extent of
MEC and MC at the sites identified in the PA Report.
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This QAPP SAP has been prepared in accordance with the Department of Defense requirements for
developing QAPPs for the management of environmental data collection and use as described in the
Uniform Federal Policy for Quality Assurance Project Plans (UFP QAPPs aka as UFP SAPs). Therefore
this UFP SAP consists of the thirty seven UFP SAP Work Sheets with text, figures, maps and appendices

added as necessary to provide the required information.

The information provided in the Work Sheets was developed based on the results of three project
scooping meetings among the planning team The planning team consisted of representatives of the
Navy, United States Environmental Protection Agency (EPA) Region Ill, Maryland Department of
Environment, and Tetra Tech NUS (See Work Sheet 9 for attendees). Work Sheet 10 contains the
general and site-specific Conceptual Site Models (CSMs) for each of the five sites. These CSMs were
used as the basis for the development of the site-specific project Data Quality Objectives, which are
contained in Work Sheet 11. The remainder of the Work Sheets describes the sampling, analytical and

data evaluation procedures including quality requirements.
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SAP Worksheet #2 -- SAP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Naval Support Facility (NSF) Indian Head-Stump Neck Annex, Maryland
Operable Units: UX0-14, -15, -16, -17, and -25

Contractor Name: Tetra Tech, Inc.

Contract Number:  N62467-04-D-0055

Contract Title: Comprehensive Long-Term Environmental Action Navy (CLEAN)
Work Assignment Number (optional): Contract Task Order (CTO) 0423

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

2. Identify regulatory program: _Department of Defense (DoD) Military Munitions Response Program
(MRP) using the general CERCLA process.

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
Meeting No. 1 - Development of Conceptual Site Model
(CSM) and Data Quality Objectives (DQOs) November 7 to 9, 2007
Meeting No. 2 - Development of CSM and DQOs December 18 and 19, 2007
Meeting No. 3 - Development of CSM and DQOs January 28 and 29, 2008
Meeting No. 4 - Site Walk February 11, 2008

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

Title Date
Not Applicable — This is the initial MRP Sl

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

United States Environmental Protection Agency (U.S. EPA) Region 3 — Requlatory Oversight
Maryland Department of the Environment (MDE) — Regulatory Oversight

7. Lead organization (see WS 7 for detailed list of data users)
Naval Facilities Engineering Command (NAVFAC) Washington
NSF Indian Head
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NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: April 2009

Worksheet #2

Page 13 of 298

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:
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UFP-QAPP Required Information Crosswalk to Related

Worksheet # Information

A. Project Management

Documentation

1 Title and Approval Page NA

2 Table of Contents NA
SAP Identifying Information

3 Distribution List NA

4 Project Personnel Sign-Off Sheet NA

Project Organization

5 Project Organizational Chart NA

6 Communication Pathways NA

7 Personnel Responsibilities and Qualifications | NA
Table

8 Special Personnel Training Requirements Table | NA

Project Planning/Problem Definition

9 Project Planning Session Documentation | NA
(including Data Needs tables)
Project Scoping Session Participants Sheet

10 Problem  Definition, Site  History, and | NA
Background.
Site Maps (historical and current)

11 Site-Specific Project Quality Objectives NA

12 Measurement Performance Criteria Table NA

13 Sources of Secondary Data and Information, NA
Secondary Data Criteria and Limitations Table

14 Summary of Project Tasks NA

15 Reference Limits and Evaluation Table NA

16 Project Schedule/Timeline Table NA

B. Measurement Data Acquisition

Sampling Tasks

17 Sampling Design and Rationale NA

18 Sampling Locations and Methods/Standard | NA
Operating Procedure (SOP) Requirements Table
Sample Location Map(s)

19 Analytical Methods/SOP Requirements Table NA

20 Field Quality Control Sample Summary Table NA

21 Project Sampling SOP References Table, NA
Sampling SOPs

22 Field Equipment Calibration, Maintenance, NA
Testing, and Inspection Table

Analytical Tasks

23 Analytical SOPs, NA
Analytical SOP References Table

24 Analytical Instrument Calibration Table NA

25 Analytical Instrument and Equipment NA

Maintenance, Testing, and Inspection Table
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UFP-QAPP Required Information Crosswalk to Related
Worksheet # Information
Sample Collection
26 Sample Handling System, Documentation | NA
Collection, Tracking, Archiving, and Disposal
Sample Handling Flow Diagram
27 Sample Custody Requirements, NA
Procedures/SOPs Sample Container
Identification
Example Chain-of-Custody Form and Seal
Quality Control (QC) Samples
28 QC Samples Table, NA
Screening/Confirmatory Analysis Decision Tree
Data Management Tasks
29 Project Documents and Records Table NA
30 Analytical Services Table NA
Analytical and Data Management SOPs
C. Assessment Oversight
31 Planned Project Assessments Table, NA
Audit Checklists
32 Assessment Findings and Corrective Action | NA
Responses Table
33 QA Management Reports Table NA
D. Data Review
34 Verification (Step |) Process Table NA
35 Validation (Steps lla and IIb) Process Table NA
36 Validation (Steps lla and IIb) Summary Table NA
37 Usability Assessment NA

010801/P (WS #2)

CTO 423



SAP Worksheet #3 -- Distribution List

(UFP-QAPP Manual Section 2.3.1)

NSF Indian Head - Stump Neck Annex

UFP SAP
Revision: 0
Date: April 2009
Worksheet #3
Page 16 of 298

Document Control

Name of SAP Title/Role Organization Telephone Number | ¢ /.0, o Mailing Address Number
Recipients (Optional) .
(Optional)
Navy Remedial
Joseph Rail Project Manager NAVFAC 202.685.3105 joseph.rail@navy.mil NA
Washington
(RPM)
Environmental
Jeffrey Bossart Division Director, NSF Indian Head 301.744.4705 jeffrey.bossart@navy.mil NA
NSF-IH
Curtis DeTore MDE RPM MDE 410.537.3791 cdetore@mde.state.md.us NA
Dennis Orenshaw U.S. EIT?AE)'F\QAeglon 3 U.S. EPA Region 3 215.814.3361 orenshaw.dennis@epa.gov NA
John Trepanowski Program Manager Tetra Tech 610.491.9688 john.trepanowski@tetratech.com NA
Ralph Basinski Projec(tp'\,&a)“ager Tetra Tech 412.921.8308 ralph.basinski@tetratech.com NA
Ralph Brooks UXO/MEC Manager Tetra Tech 706.224.4690 ralph.brooks@tetratech.com NA
Field Operations
Fred Ramser Leader (FOL) Tetra Tech 412.921.8838 fred.ramser@tetratech.com NA
Ed Sedimyer Project Chemist Tetra Tech 412.921.8704 edward.sedimyer@tetratech.com NA
Andrea Colby Lab Project Manager | fatahdin Analytical 207.874.2400 acolby@katahdinlab.com NA
Services, Inc.
Vice President (VP) Analytical Laborator
Scott Brunk Corporate yliea Y | 717.944.5541 ext. 3147 sbrunk@analyticallab.com NA
. Services, Inc.
Operations
010801/P (WS #3) CTO 423
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Name of SAP

Telephone Number

Document Control

. Title/Role Organization ; E-Mail or Mailing Address Number
Recipients (Optional) (Optional)
Anna Milliken Operations Manager A”agt'ca.' Laboratory | 747 944 5541 ext. 3135 |  amilliken@analtyicallab.com NA

ervices, Inc.
Direct-Push
TBD Technology (DPT)/ Subcontractor TBD TBD NA
Driller
CTO 423
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Telephone SAP Section
Name Organization/Title/Role Number Signature/E-Mail Receipt Revi Date SAP Read
: eviewed
(optional)
Navy and Regulator Project Team Personnel
Joseph Rail Navy RPM 202.685.3105 joseph.rail@navy.mil All
Environmental Division . .
All
Jeffrey Bossart Director, NSF-IH 301.744.4705 jeffrey.bossart@navy.mil
Curtis DeTore State (MDE) RPM 410.537.3791 cdetore@mde.state.md.us All
Dennis Orenshaw U.S. EPA Region 3 RPM 215.814.3361 orenshaw.dennis@epa.gov All
Tetra Tech Project Team Personnel
Ralph Basinski PM 412.921.8308 ralph.basinski@tetratech.com All
Fred Ramser FOL 412.921.8838 fred.ramser@tetratech.com All
WS #s 12, 14,
Ed Sedimyer Project Chemist 412.921.8704 edward.sedimyer@tetratech.com | 15, 19, 20, 23-
28, 30, 34-37
Matt Soltis Health a”d(lfg‘;\jt)y Manager | 4129218912 matt.soltis@tetratech.com HASP
Data Validation M WS #s 12, 14,
Joseph Samchuck ala val S\'/w? anager 412.921.8510 | joseph.samchuck@tetratech.com | 15, 19, 20, 23-
(DVM) 28, 30, 34-37
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Telephone SAP Section
Name Organization/Title/Role Number Signature/E-Mail Receipt Revi Date SAP Read
. eviewed
(optional)
Subcontractor Personnel
: . WS #s 12, 14,
Leslie Dimond '-ag (K.atahdl'” A”S[Z(f\'ﬂca' 207.874.2400 ldimond@katahdin.com 15, 19, 20, 23-
ervices, Inc.) 28, 30, 34-37
Analytical Laboratory WS #s 12, 14,
Scott Brunk Services, Inc. (VP 7167)'(?4;1'25741 sbrunk@analtyicallabs.com 15,19, 20, 23-
Corporate Operations) ’ 28, 30, 34-37
Analytical Laboratory 717 944 5541 WS #s 12, 14,
Anna Milliken Services, Inc. (Operations & 3135 amilliken@analtyicallabs.com 15,19, 20, 23-
Manager) ext. 28, 30, 34-37
TBD DPT (TBD) Supervisor TBD TBD

010801/P (WS #4)
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SAP Worksheet #5 -- Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority Lines of Communication

Curtis DeTore
State RPM
410.537.3791

Dennis
Orenshaw
U.S. EPA RPM
215.814.3361

Matt Soltis
Tetra Tech
HSM
412.921.8912

Fred Ramser
Tetra Tech
FOL
412.921.8838

A 4

[Name]
[Subcontractor]
Project Manager

[phone ]

010801/P (WS #5)

Ralph Brooks
Tetra Tech
UXO Manager
770.413.0965

Joseph Samchuck
Tetra Tech
Data Validation
Manager
412.921.8510

[Name]
[Subcontractor]
Utility Clearance

[phone ]

Joseph Rail
Navy RPM
202.685.3105

Sherri Eng
Navy
QA Officer

Jeffrey Bossart
NSF Indian Head
POC
301.744.4705

A\ 4

Tom Johnston
Tetra Tech
Quality
Assurance
Manager (QAM)
412.921.8615

Ralph Basinski
Tetra Tech
PM
412.921.8308

\ 4

Lee Leck
Tetra Tech
Data Manager
412.921.8856

Ed Sedlmyer
Tetra Tech
Chemist
412.921.8704

Scott Brunk
Analytical Laborator
Services, Inc.
717.944.5541
ext. 3147

\ 4
Andrea Colby
y Katahdin Analytical
Services, Inc.
Project Manager
207.874.2400

717.944.5541

Anna Milliken
Analytical Laboratory
Services, Inc.

ext. 3135
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Communication Drivers

Responsible
Affiliation

Name

Phone Number
and/or E-Mail

Procedure

Field Task Modification Requests
(FTMRs) — Sampling

Tetra Tech FOL

Fred Ramser

412.921.8838

Immediately obtain approval from Tetra
Tech PM.

Document via Field Task Modification
Request (FTMR) Form.

QAPP Amendments

Navy RPM

Joseph Rail

202.685.3105

Send scope change to Tetra Tech Program
Management Office.

Schedule Changes

Tetra Tech PM

Ralph Basinski

412.921.8308

Inform Navy via schedule impact letter as
soon as impact is realized.

Field issues that require changes in
the scope or implementation of field
work

Tetra Tech PM
Tetra Tech FOL

Ralph Basinski
Fred Ramser

412.921.8308
412.921.8838

FOL informs PM, PM informs Navy RPM,
Navy RPM issues scope change, if
warranted; Scope change to be
implemented before work is executed.

Stop work recommendations, for
example, to protect workers from
unsafe conditions or situations or to

Tetra Tech PM
Tetra Tech FOL

Ralph Basinski
Fred Ramser

412.921.8308
412-921-8838

Responsible party immediately informs

revent a dearadation in quality of Tetra Tech QAO Kelly Carper 412.921.7273 subcontractors, Navy, and project team.
fvork 9 quality Navy RPM Joseph Ralil 202.685.3105
Immediately notify Tetra Tech Project
Analytical Laboratory Chemist when issue is related to chemical
Field or laboratory data issues Tetra Tech Project Matt Kraus data.

Chemist

412.921.8729

Notify Data Validation Staff and Tetra Tech
PM if necessary.

010801/P (WS #6)
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Education and/or

laboratory, and data quality review.

. Organizational T Experience
Name Title/Role Affiliation Responsibilities Qualifications
(Optional)
Overseas CLEAN Program M.S. Mining Engineering,
John Trepanowski Program Manager Tetra Tech B.S. Mining Englnee'r|ng,.27
years of engineering
experience
Oversees project, budget, | B.S. Chemistry, 30 years of
Ralph Basinski Project Manager Tetra Tech schedule, and technical day-to-day | environmental experience
management of the project.
Supervises, coordinates, and | B.S. Geology, 16 vyears
Fred Ramser FOIT, Lead Geolog_ust, Tetra Tech performs field sampling act|V|t[es. experience as a
Project Safety Officer Prepares all geological | geoscientist
interpretations and report text.
. Oversees Navy CLEAN program | B.S. in Industrial Safety
Matt Soltis HSM Tetra Tech safety. Science, CSP, CIS.
Participate in scoping, prepare | B.S. environmental
Matt Kraus Project Chemist Tetra Tech laboratory scope, coordinate with | chemistry, 2 years

environmental experience

Coordinate analyses with Can be provided upon
. : laboratory chemists, ensure the request
: Katahdin Analytical
Andrea Colby Laboratory Project Manager Servlices Inycl scope is followed, QA data
S packages, communicate with Tetra
Tech staff.
010801/P (WS #7) CTO 423
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Education and/or

Name Title/Role Orgar.n'zafuonal Responsibilities Expgrleqce
Affiliation Qualifications
(Optional)
Coordinates analyses with Can be provided upon
Scott Brunk or Anna Analytical laboratory chemist, ensures that request
Milliken Laboratory Management Laboratory Services, | scope is followed, QA data
inc. packages, communicates  with
Tetra Tech staff
Soil boring and sampling,
TBD DPT/Driller Subcontractor groundwater well installation and
sampling.
TBD Utility Location Subcontractor Utility location.
CTO 423
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The following table is used to identify and describe any specialized/non-routine project specific training requirements or
certifications needed by personnel in order to successfully complete the project or task. OPNAYV 5090.1 instructions are
not considered specialized training; the OPNAV training requirements represent routine, minimum requirements that are
mandatory for all DON projects.

Specialized Trainin Personnel / Personnel . o
Project P by Title or J Training Training Groups Titles / Locatllzeoer::gId'l'Srf;unlng
Function Description of Provider Date Receiving Organizational Certificates’
Course Training Affiliation
Field 40-hour HAZWOPER Various Current UXO and field All field staff / Tetra Tech project
Technicians 8-hour HAZWOPER sampling Tetra Tech office and field office
Refresher personnel
FOL Same as field Various Current FOL FOL / Tetra Tetra Tech project
technician Tech office and field office
HAZWOPER
requirements plus
Supervisor Training
X-Ray Operation of XRF Previously Current XRF Technician | XRF Technician Tetra Tech project
Fluorescence trained / Tetra Tech office and field office
(XRF) personnel
Technician
Health and First Red Cross | September Field Personnel Tetra Tech Tetra Tech project
Safety Officer Aid/Cardiopulmonary 2007 office and field office
Resuscitation (CPR)
Training

010801/P (WS #8)
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All field personnel will have appropriate training to conduct the field activities to which they are assigned. Additionally, each site worker will be
required to have completed a 40-hour course (and 8-hour refresher, if applicable) in health and safety training (HAZWOPER) as described under
Occupational Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4).

The selected analytical laboratory (Katahdin Analytical Services, Inc.) has successfully completed the laboratory evaluation process required as

part of the Naval Facilities Engineering Service Center (NFESC) Quality Assurance Program and described in the Department of Defense Quality
Systems Manual (DoD QSM), January 2006.
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Project Name: Stump Neck Annex Sl
Projected Date(s) of Sampling:

August 2009

Project Manager: Ralph Basinski

Site Name: Five Other Than Operational MRP Sites

Site Location: NSF Indian Head—Stump Neck
Annex, Charles County, Maryland

Date of Session: November 7 to 9, 2007
Scoping Session Purpose: Develop CSM and DQOs

. - Phone E-Mail .
Name Title Affiliation Number Address Project Role
. . Navy NAVFAC
. NAVFAC 202. joseph.rail@ .
Joseph Rail Navy RPM Washington | 685.3105 navy.mil project
management
shawn.a NSF Indian
Shawn Jorgensen NSF Indian Head RPM NSF Indian 301. jorgensen@ Head facmty
Head 744.2263 navy.mil project
' management
Tetra Tech
L . 412. ralph.basinski@ ;
Ralph Basinski Project Manager Tetra Tech 921.8308 tetratech.com project
managmenet
ralph.brooks@
Ralph Brooks UXO Manager Tetra Tech tetratech.com UXO support
. On-site
Jim Coffman Geophysicist Tetra Tech 92‘1“822 44 Jt'g:r'gfefgnr:ir;% geopysics
measurements
: . . 412. rick.barringer@ Technical
Rick Barringer Technical Lead Tetra Tech 0218524 | tetratech.com support

010801/P (WS #9)

November 7-9, 2007 Meeting Notes
The November 7 — 9, 2007 scoping session addressed 16 sites at IH-Stump Neck Annex. Five Small
Arms Range sites (UXO-14, UXO-15, UXO-16, UXO-17, UXO-25) are addressed in this SAP and are
highlighted in the following general meeting notes. Information relevant to these sites is included in
Worksheet # 9. The full meeting minutes are available in the project file.
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IH-Stump Neck Annex

MRP Site Locations

General Notes

A.

Marine Rifle Range
(UXO-14)

Two discrete target butts on east end of rifle range. Target
butt soil (subsurface) to be field-screened using XRF
instrumentation to identify subsoil lead concentrations.

Lead is the marker compound. Need reference
concentration—either health-based or risk-based for lead
in soil to evaluate samples against.

Emphasis on field analyses, with limited laboratory
analysis to confirm lead/other metal concentrations in
target butt subsurface soil.

Consider limited soil sampling in front of target butts
(undershot) and beyond target butts (overshot) to
delineate zones of projectile and/or metals accumulation
beyond the range target butts.

B.

Old Skeet and Trap Range
(UXO-15)

Superimpose maximum fall zone for shot onto MRP site
map. Much of the maximum fall zone may be in the
Potomac River (underwater).

Surface soil samples to be field-screened using XRF
instrumentation to identify subsoil lead concentrations.

Lead is the marker compound. Need reference
concentration—either health-based or risk-based for lead
in soil to evaluate samples against.

Soil samples to be evaluated for PAHs-clay pigeons are a
source for these compounds, and many fragments are
present on this range.

Emphasis on field analyses, with limited laboratory
analysis to confirm lead/other metal concentrations (and
PAHSs) in surface soil.

C.

Small Arms (Pistol) Range
(UXO-17)

The earthen slope behind the former range targets is on
east end of rifle range. Slope soil (subsurface) to be
field-screened using XRF instrumentation to identify
subsoil lead concentrations. There has been some
limited slumping (slope failure) along this hillside slope,
so sample collections may have to penetrate through
uncontaminated soil originally from the head of the
slope.

Lead is the marker compound. Need reference
concentration—either health-based or risk-based for lead
in soil to evaluate samples against.

Emphasis on field analyses, with limited laboratory
analysis to confirm lead/other metal concentrations in
range soil.

Additional sediment samples to be collected from drainage
on the south (or north) side of range to evaluate
particulate transport of lead by surface water

010801/P (WS #9)
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IH-Stump Neck Annex

MRP Site Locations

General Notes

D.

Rum Point Skeet Range
(UXO-16)

Superimpose maximum fall zone for shot onto MRP site
map.

Surface soil samples to be field-screened using XRF
instrumentation to identify subsoil lead concentrations.

Lead is the marker compound. Need reference
concentration—either health-based or risk-based for lead
in soil to evaluate samples against.

Soil samples to be evaluated for PAHs since clay pigeons
are a source for these compounds. Many clay pigeon
fragments and plastic shot gun wads were observed at
surface and are present on this range.

Emphasis on field analyses, with limited laboratory
analysis to confirm lead/other metal concentrations in
range surface soil.

Additional sediment samples to be collected from drainage
on the western side of range to evaluate particulate
transport by surface water

E.

Roach Road Rifle Range
(UXO-25)

Historical aerial photographs will be used to verify the
location of the rifle range. The PA verified that the
location of Roach Road was modified in this area (road
shifted in 1982).

The 1963 memorandum indicates a barricade (target butt)
was constructed behind the targets using earth and
railroad timbers.

Range soil to be field-screened using XRF instrumentation
to identify subsoil lead concentrations.

Lead is the marker compound. Need reference
concentration—either health-based or risk-based for lead
in soil to evaluate samples against.

Emphasis on field analyses, with limited laboratory
analysis to confirm lead/other metal concentrations in
range soil.

010801/P (WS #9)
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Date of Session: December 18 and 19, 2007
Scoping Session Purpose: Develop CSM and DQOs

. I Phone E-Mail .
Name Title Affiliation Number Address Project Role
Navy NAVFAC
. NAVFAC 202. joseph.rail@ roiect
Joseph Rail Navy RPM Washington | 685.3105 | navy.mil managament
. 410. cdetore@mde. Regulatory
Curtis DeTore State RPM MDE 537 3791 state.md.us
. USEPA Region Il U.S. EPA 215. orenshaw. Regulatory
Dennis Orenshaw RPM Region Ill | 814.3361 | dennis@epa.gov
412 iph.basinski@ Tetra Tech
Ralph Basinski PM Tetra Tech ' ralph. basinsxd project
921.8308 tetratech.com management
ralph.brooks@ UXO support
Ralph Brooks UXO Manager Tetra Tech tetratech.com
412 i fiman@ On-site
Jim Coffman Geophysicist Tetra Tech y jim.cottman geopysics
921.8244 tetratech.com measurements
. . . 412. rick.barringer@ Technical
Rick Barringer Technical Lead Tetra Tech 921.8524 tetratech com support

December 18 and 19, 2007 Meeting Notes

The sixteen MRP sites were toured over the period of two days. The planning team agreed that, due to
the number of sites (16) and complexity of the UFP SAP, additional meetings would be necessary. The
agreement was made that the small arms ranges would be addressed separately from the MEC sites and
two UFP SAPs would be prepared.

The planning team approved the general approach for the five small arms/skeet ranges, which was
described in the November 7-9 meeting notes.

Preparation of a technical memorandum for No Action at Test Area 2 (UXO-22) was approved on the
basis that Test Area 2 was never used.

A second planning meeting was scheduled for January 28 and 29 in the MDEL headquarters in Baltimore,
MD for the ten MEC sites.

010801/P (WS #9)
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Date of Session: January 28 and 29, 2008

Scoping Session Purpose: Develop CSM and DQOs

Name Title Affiliation Phone # Alfj_(;?glsls Project Role
Navy NAVFAC
. NAVFAC 202. joseph.rail@ roiect
Joseph Rail Navy RPM Washington 685.3105 navy.mil magaéement
. 410. cdetore@mde. Regulatory
Curtis DeTore State RPM MDE 537 3791 state.md.us
. U.S.EPARegion3 | U.S.EPA 215. orenshaw. Regulatory
Dennis Orenshaw RPM Region3 | 814.3361 | dennis@epa.gov
412 ioh.basinski@ Tetra Tech
Ralph Basinski PM Tetra Tech ' raiph. dasinsxd project
921.8308 tetratech.com management
ralph.brooks@ UXO support
Ralph Brooks UXO Manager Tetra Tech tetratech.com
412 i fiman@ On-site
Jim Coffman Geophysicist Tetra Tech N Jim.coftman geopysics
921.8244 tetratech.com measurements
. . . 412. rick.barringer@ Technical
Rick Barringer Technical Lead Tetra Tech 921.8524 tetratech.com support

ranges.

010801/P (WS #9)

January 28 and 29, 2008 Meeting Notes

This meeting dealt primarily with the ten MEC sites. No major decisions were made for the five small arms
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Date of Session: February 11, 2008
Scoping Session Purpose: Site Walk

. I Phone E-Mail Project
Name Title Affiliation Number Address Role
412 Ioh basinski@ Tetra Tech
. . . ralpn.pasinski H
Ralph Basinski PM TetraTech | o,1 a0 tetratech.com maﬁgggfr:ent
Ralph Brooks UXO Manager Tetra Tech ralph.brooks@ | yxo support
P 9 tetratech.com
412. fred.ramser@
Fred Ramser FOL Tetra Tech 921.8838 tetratech.com FoL

February 11, 2008 Meeting Notes

A site walk, performed on February 11, 2008, was attended by the Tetra Tech Project Manager, the UXO
Manager, and the Field Operations Leader (FOL). The objectives of the site walk were as follows:

= Familiarize the FOL with the sites.

= Develop coordination activities between the UXO Manager and the FOL.

Participants also identified and reviewed logistical considerations of the field investigation including:

= Site access.

= Sequencing of surface clearance, geophysical investigation, and MC sampling activities.
Navy restrictions on working.

= Vegetation clearing requirements.
= Coordination of MEC investigation and MC sampling activities.

010801/P (WS #9)
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SAP Worksheet #10 -- Problem Definition, Site History and Background
(UFP-QAPP Manual Section 2.5.2)

A detailed CSM is presented for each of the five "other than operational" small arms skeet ranges located
at the Stump Neck Annex, Naval Support Facility-Indian Head (NSF-IH). The initial CSMs for each site
were developed as part of the PA (Malcolm Pirnie, 2005), which is one of the initial steps in the CERCLA
process. The CSMs, which were presented in the PA, have been reviewed and modified as necessary
based on additional information obtained during the Tetra Tech site visits and scoping meetings
conducted during the preparation of this UFP SAP for the SI. The CSMs for each of the sites will be
updated as additional information is obtained. Updated versions of the CSMs, which incorporate data

obtained in the field effort, will be presented in the report prepared after all Sl fieldwork is completed.

This introductory section for Problem Definition, Site History and Background (Worksheet #10) includes
general information on the site background, facility history, and general description of the geology,
hydrology, endangered species, cultural settings, and natural resources on an installation-wide basis at
the Stump Neck Annex. The site-specific Problem Definition worksheet for each of the five sites
addressed in this SAP have been prepared and is presented here (under Worksheet #10) to more
completely describe the CSM and define the problem for each of the five MC sites (Worksheets #10.1
through #10.5). SAP Worksheet #10 includes the Problem Definition in terms of the site-specific CSM
and contains in detail the initial step (Step 1) of the DQO process, with site-specific maps developed for
each site. A brief summary of the problem, which is detailed in Worksheet #10, is included as Step 1 in
Worksheet #11 [Project Quality Objectives (PQOs)].

10-1 GENERAL INTRODUCTION AND PROBLEM DEFINITION FOR WORKSHEET #10

The Navy has conducted various testing, training, and disposal activities related to military munitions at
NSF Indian Head, Maryland, since it was established in 1890 as a Naval Ordnance Station. The general
locations of the NSF-IH Main Installation and Stump Neck Annex are shown on Map 1-1. NSF-IH is
located in northwestern Charles County, Maryland, approximately 25 miles southwest of Washington,
D.C. The Stump Neck Annex covers approximately 1,100 acres on the Stump Neck peninsula at the
confluence of the Potomac River and Chicamuxen Creek in Charles County, Maryland. Stump Neck
Annex was acquired by the Navy in 1901 to support activities at the 2,300-acre Indian Head Main
Installation. These two Navy properties are not contiguous; the Indian Head Main Installation is northeast
of the Stump Neck Annex across Mattawoman Creek. General Smallwood State Park and private
property parcels are located east and southeast, respectively, of Stump Neck Annex, and the

Chicamuxen Wildlife Management Area (WMA\) is to the south across Chicamuxen Creek.
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The Valley Impact Area and Stump Neck Impact Area are both located on the Stump Neck Annex (Map
1-2). These two areas received fire from various caliber munitions (14-inch through 16-inch) from the
Valley Gun Proving Site located on the Main Installation of NSF-IH from 1891 through 1921. Various
caliber guns (4-inch through 16-inch) were fired into these two areas. The firing fan from the Main
Installation to the impact areas covers several of the small arms ranges discussed in this UFP SAP. In
addition to fire from the gun proving site, the Stump Neck Impact Area received impacts from a firing
range set up in the vicinity of Rum Point. Marine Corps Base (MCB) Quantico was also permitted to fire

large artillery at the Stump Neck Annex for several years until 1934.

As a result of the Navy’'s explosives and munitions training activities, Munitions and Explosives of
Concern (MEC) and MC may be present at various sties throughout the Stump Neck Annex. The term
MEC includes DMM, UXO, and MC in high enough concentrations to pose an explosive hazard. This
UFP SAP will cover the small arms ranges. A separate UFP SAP has been prepared to investigate the
MEC sites located on the Stump Neck Annex. The Navy is following the CERCLA process for the

investigation of these sites.

Although no MEC is believed to be in any of the small arms ranges, the possibility exists, and precautions
will be taken. The Valley Impact Area and Stump Neck Impact Area are both included under a separate
UFP SAP concerning MEC sites at Indian Head Stump Neck Annex.

The initial phase of the CERCLA process, the PA, was completed in September 2005 and identified 17
“other than operational range sites” or Munitions Response Areas/Munitions Response Sites (MRA/Ss) at
the Stump Neck Annex for further investigation (Malcolm Pirnie, 2005). Closed, transferred, and
transferring military ranges and sites not located on an operational range are considered “other than

operational."

The small range MC site locations are shown on Map 1-3. The Malcolm Pirnie (2005) PA Report used
five primary sources of information to support the facility data collection effort, including historical
archives, personal interviews, installation data repositories (including the Administrative Record), visual

surveys, and off-facility data sources and repositories such as local libraries and museums.

Table 10-1 summarizes the five other than operational ranges at the Stump Neck Annex that were

evaluated in the installation’s PA report (Malcolm Pirnie, 2005).
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10-2 GENERAL STUMP NECK ANNEX PROBLEM DEFINITION INFORMATION BASED ON
THE PA REPORT

Established in 1890, NSF-IH is the Navy’s oldest ordnance station. Throughout its long and distinguished
history, the facility has proved guns, armor, and propellants, developed and manufactured powder and
propellants, and is recognized as a leader in energetics research and development. Shortly after
operations commenced, additional property was acquired by the Navy to increase the size of the
installation. The most notable acquisition was of Stump Neck Annex as an impact area and safety buffer
in 1901.

With the opening of the nearby Dahlgren Naval Proving Ground in the early 1930s, the primary focus of
Indian Head turned to powder manufacturing. Additional acquisition and improvement to the installation
continued through the 1960s to increase operational capacity and safety buffers required for the

manufacture, testing, and storage of energetic materials.

Stump Neck Annex has played a key role in the development of Explosive Ordnance Disposal (EOD)
research and training. In 1941, Stump Neck Annex was chosen as an isolated location for the practical
instruction syllabus associated with the Navy’s Advanced Mine School in Washington, D.C. The remote
location and proximity to the new Explosives Investigation Laboratory (Main Installation) made Stump

Neck an ideal choice.

Shortly thereafter, the requirements for “bomb disposal,” ordnance demilitarization (enemy and allied),
and reverse engineering of foreign ordnance grew increasingly important, mainly due to World War II.
The newly formed EOD unit at Stump Neck Annex responsible for these tasks had grown such that
individual EOD detachments could be deployed for mission support. Stump Neck Annex could then be
used to support the powder plant and a school for EOD officers and enlisted personnel. In 1953, the
Naval EOD Technical Center was formed at the Stump Neck Annex with the purpose of training EOD
personnel in all service branches. The training function was renamed the Naval School, Explosive
Ordnance Disposal (NAVSCOLEOD). In 1993, the Naval EOD Technical Center was renamed the Naval
Explosive Ordnance Disposal Technical Division (NAVEODTECHDIV), a division of the newly established
Naval Ordnance Center. The NAVEODTECHDIV operated until 1999, at which time it was relocated to
Eglin Air Force Base, Florida. Stump Neck Annex is home of the Improved Explosive Device (IED)
School where research is conducted on render safe technologies for items encountered in hostile
situations by law enforcement and security personnel. EOD Technology Division is a tenant of Stump
Neck Annex. Their mission is to utilize technology to develop and deliver EOD information, tools, and

equipment and to meet the needs of Joint Services EOD operating forces and other customers.
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In recent decades, NSF-IH has come to be known as a center of excellence in the development and
manufacturing of specialized energetic materials used in demolition and propulsion. Now under the

direction of the Naval Sea Systems Command (NAVSEA), the current mission of NSF-IH is as follows:

e To provide services in energetics for all warfare centers through engineering, fleet and operational

support, manufacturing technology, limited production, and industrial base support.

e To provide research, development, testing, and evaluation of energetic materials, ordnance devices,
and components, and other engineering standards including chemicals, propellants, propulsion

systems, explosives, pyrotechnics, warheads, and simulators.

e To provide support to all warfare centers, military departments, and the ordnance industry for special

weapons, explosives safety, and ordnance environmental issues.

Table 10-2 summarizes the key milestones in the history of NSF-IH.

10-3 PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS

The following sections provide general information for Stump Neck Annex including climate, topography,
geology, soil and vegetation types, hydrology, hydrogeology, cultural and natural resources, and

threatened, endangered, and protected species.

10-3.1 Climate

Stump Neck Annex, located on the eastern shore of the Potomac River in Charles County, Maryland, has
a continental-type climate with four well-defined seasons. Located in the middle latitudes of North
America, atmospheric flow is from west to east. The Potomac River and its tributaries significantly affect
the climate, moderating extreme temperatures and causing higher humidity in the region. In the winter,
the Blue Ridge and Appalachian mountain ranges located west of the Stump Neck Annex obstruct the
cold, continental air. The coldest period occurs in late January and early February, with low temperatures
averaging 29 degrees Fahrenheit (°F). July is the warmest month, with average high temperatures of
85°F. Annual precipitation is well distributed, with July and August as the wettest months. Average
annual precipitation is 44 inches. Maximum snow accumulation averages 9 inches between November

and March. The growing season lasts approximately 190 days, starting in mid-April.
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10-3.2 Topography

NSF-IH occupies two peninsulas along the eastern shore of the Potomac River. The Stump Neck Annex
is on the southern peninsula, and the Main Installation is located on the northern peninsula. The two
peninsulas are separated by Mattawoman Creek. The general topography of the mainland areas of
Charles County can be described as gently rolling lands with a few steep slopes. These areas include

many drainage swales and streams. Shoreline areas at NSF-IH are generally steeply sloped.

The Stump Neck Annex has a relatively low topographic profile. The highest point is the northeastern
portion of the peninsula at an elevation of approximately 140 feet above mean sea level (msl). The
lowest points lie along the shorelines of the Stump Neck Annex adjacent to Mattawoman Creek and
Chicamuxen Creek. These areas are mostly flat, tidal marsh areas, although several 50- to 60-foot bluffs

exist along Mattawoman Creek.

10-3.3 Geology

The Stump Neck Annex lies within the Atlantic Coastal Plain Physiographic Province 8 to 10 miles east of
the Fall Line that marks the western extent of the physiographic province. The regional geology consists
of a sedimentary wedge of Cretaceous to Quaternary fluvial and marine deposits overlying crystalline
Precambrian metamorphic and igneous bedrock. The sedimentary wedge dips and thickens eastward
and ranges in thickness from 550 feet to 900 feet in the vicinity of the Stump Neck Annex (Vroblesky, and
Fleck, 1991; Hiortdahl, 1990). It lies nonconformably on the crystalline basement rock surface, which
dips to the east. The geologic units underlying NSF-IH, in stratigraphically ascending order, are the
Lower Cretaceous Potomac Group, Tertiary Aquia Formation of the Pamunkey Group, fluvial-estuarine

deposits of Tertiary to early Quaternary age, and undivided Quaternary deposits.

The lithology of the Potomac Group consists of interbedded clay, silt, sand, and gravel deposited in
fluviodeltaic environments (Hiortdahl, 1990). The Potomac Group ranges in thickness from 650 to
750 feet in the vicinity of the Stump Neck Annex (Vroblesky and Fleck, 1991; Harsh and Laczniak, 1990)
and consists of three geologic units (in ascending stratigraphic order): the Patuxent Formation, Arundel
Formation, and Patapsco Formation. The Patuxent Formation consists of sand and pebbles with thin clay
interbeds and is 300 to 400 feet thick in the study area. The Arundel Formation generally consists of a
massive clay with abundant lignite and siderite concretions and is less than 100 feet thick beneath most
of the study area. The Patapsco Formation generally consists of sand and silt separated by thick clay
layers. The interpreted thickness of the Patapsco Formation in the study area varies from about 200 feet
to more than 450 feet (Hiortdahl, 1997).
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The Aquia Formation (Upper Paleocene) consists of marine deposits of olive black to olive gray,
micaceous, glauconitic quartz sand interbedded with sand, silt, and clay. The formation is 0 to 80 feet
thick in the NSF-IH peninsula area. The younger units of the Pamunkey Group and the Chesapeake

Group have been removed by erosion in the study area.

Overlying the Aquia Formation are fluvial-sedimentary deposits consisting of gravel, sand, and loam.
These sediments are referred to as “upland deposits” and range in age from Pliocene to early Pleistocene
(Hiortdahl, 1997). The upland deposits crop out at the surface in the northern portion of NSF-IH where
surface elevations exceed 40 feet above msl. However, beneath most of the study area, the surficial
sediments consist of Pleistocene paleochannel deposits and Holocene alluvial and paludal deposits
(Hiortdahl, 1997). These deposits consist of gravel, sand, silt, clay, and peat mixtures with irregular
bedding and with an aggregate thickness of 0 to approximately 40 feet. The Aquia Formation and
younger upland deposits are missing in many locations in the NSF-IH peninsula area due to erosion and
deposition in Pleistocene and Holocene paleochannels. Where this occurs, the overlying Quaternary

deposits directly overlie the Cretaceous formations.

10-3.4 Soil and Vegetation Types

Charles County is located in the inner Potomac Coastal Plain geologic province. The soils in this area
are derived from unconsolidated marine sediments that vary from sandy to clayey in texture and from
excessively well drained to poorly drained. Hydric and erodible soils are prevalent. High water tables,

severe erosion, earthslides, and hardpans are common.

The United States Department of Agriculture (USDA) mapped the soils of the Stump Neck Annex in the
Soil Survey of Charles County, Maryland (1974). The main soil series in this area are the Beltsville,
Keyport, and Elkton silt loams. Some additional soil types found at the Stump Neck Annex are cut-and-fill
land, gravelly land, tidal marsh, and Mattawan soil. The following discussion is a description of the soil

types at the Stump Neck Annex.

The eastern area of the Stump Neck Annex is primarily composed of the Beltsville silt loam, with a small
area of gravelly land. Beltsville series soils consist of silt and sand with moderate amounts of clay. They
are nearly level to moderately sloping, moderately deep, strongly acidic, slowly permeable, and well
drained. Gravelly land is composed of gravelly deposits with unidentifiable soil types due to severe

erosion.
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The western and central areas of the peninsula are primarily composed of tidal marsh and Keyport silt
loam. Tidal marshes consist of materials ranging from sand to clay, with occurrences of peat and muck.

The Keyport silt loam is a clayey silt loam that is slowly permeable.

A small area in the western end of the Stump Neck Annex is comprised of Mattawan loamy sand and cut-
and-fill land. The Mattawan Series consists of soils that are nearly level to gently sloping, moderately well
drained to well drained, and slowly permeable. These soils formed on uplands in a sandy mantle over
loamy sediment. Cut-and-fill lands are areas where native soils have been removed and graded or filled
with other material or soil.

The land around the Stump Neck Annex is heavily vegetated. There are five basic vegetation types
present including pine, hardwood, pine-hardwood mix, tidal and non-tidal wetlands, and urban landscape.
The hardwoods and pine-hardwood mix can be further subdivided into upland and wetlands divisions.
Most of the forested land is either second or third growth; little, if any, virgin forest remains. The most

abundant trees are Virginia pine, sweet gum, red oak, and yellow poplar.

Hardwood forest dominates approximately 1,075 acres (nearly 50 percent) of NSF-IH. Species common
to the upland portions of hardwood forests include red, white, and chestnut oak, tulip poplar, and
Hickories. The wetland portion is typically comprised of red maple, sweet gum, green ash, and American

sycamore.

Along the shoreline of the Potomac River, the following species are common: black persimmon, grape,
sea myrtle, false indigo, poison ivy, Virginia creeper, and phlox. In addition, the following grasses are
present: gama grass, panic grass, bermuda grass, and finger grass. Marsh areas dominate along the
shores of Mattawoman Creek and are characterized by jewelweed, alger, marsh cattail, weedgrass,

sedge, three square bulrush, wild rice, saltmarsh cordgrass, smartweed, and marsh mallow.

10-3.5 Hydrology

The three primary waterways in the area are the Potomac River, Mattawoman Creek, and Chicamuxen
Creek. The Potomac River and Mattawoman Creek border the Main Installation, and the Potomac River,
Mattawoman Creek, and Chicamuxen Creek border the Stump Neck Annex. The Potomac River is a
continuous, slow-moving, slightly brackish, tidal tributary to the Chesapeake Bay. Mattawoman Creek
and Chicamuxen Creek are tributaries to the Potomac River and are also tidally influenced. Both have
large floodplains and contain large expanses of tidal wetlands and swamps. Many small streams cross

the area, most of which drain directly into one of the three major waterways.
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The Stump Neck Annex is bordered by and contains large tracts of both tidal and non-tidal wetlands.
Wetlands and floodplains are valuable habitats for wildlife, important groundwater recharge areas, and
filters for surface water runoff, thus minimizing siltation and erosion. They are also important aesthetic

buffers, scientific resources, and in some cases, recreational areas.

Based on the drainage divides presented in the 1983 Initial Assessment Study (IAS) conducted at NSF-
IH, the majority of the natural drainage at the Stump Neck Annex flows to both Mattawoman Creek and
Chicamuxen Creek (reference for IAS). Treated wastewater effluent is discharged directly to the Potomac
River or Mattawoman Creek and is also discharged from outfalls to tributaries of these two waterways.

The wastewater consists of industrial, sanitary, and storm effluents, or combinations thereof.

10-3.6 Hydrogeology

The hydrogeologic framework of the Indian Head area consists of a surficial aquifer and three major
underlying confined aquifers: the lower Patapsco aquifer, upper Patuxent aquifer, and lower Patuxent
aquifer. Although underlying the surficial aquifer, the upper Patapsco aquifer is considered a poor
producer of groundwater in the area and is not considered to be a major aquifer at NSF-IH. Rather than
continuous bodies of sands, the individual confined aquifers consist of multiple sand layers interbedded

with lower permeability layers. The aquifers are described in detail below.

Shallow, unconfined to semi-confined groundwater at the NSF-IH occurs in the surficial aquifer from near
surface to approximately 45 feet below ground surface (bgs), with water table elevations ranging from sea
level to approximately 65 feet above msl. Depending on location, the surficial aquifer is composed of
Quaternary paleochannel deposits, Tertiary to Quaternary upland deposits, the Aquia Formation, or
sediments of Patapsco Formation. Typically, shallow groundwater occurs in perched water-bearing
zones and is recharged from infiltration (Hart, 1983). In some lowland areas, surface water intrusion may
be an additional source of recharge of the shallow aquifer along the edges of water bodies and during
periods of high tide. Shallow groundwater flow follows topography and discharges to local surface water

bodies.

The descriptions and hydrogeologic properties of the confined aquifers presented in this section are

derived primarily from Andreasen (1999).

The top of the lower Patapsco aquifer lies at 70 to 200 feet below sea level in the study area, with a

thickness ranging from 65 to 140 feet. The transmissivity of the lower Patapsco aquifer ranges from
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about 190 to 700 square feet day (ft2/d) near Indian Head. The aquifer is underlain by relatively low
permeability sediments of the Patapsco Formation and by the low-permeability Arundel Clay. In most
places the Arundel Clay serves as an effective confining unit between the lower Patapsco and upper
Patuxent aquifers, although a hydraulic connection occurs where the Arundel Clay is thin or more

heterogeneous.

The lower Patapsco aquifer is the principal water-supply aquifer at NSF-IH, and its potable water wells
are typically screened in multiple sand layers within this aquifer at an average depth of 200 to 300 feet.
These potable water wells serve approximately 4,050 people, including civilian and enlisted Navy
employees and contractor employees. According to the installation, there are two potable wells located
on the Stump Neck Annex. Well #42 SN was installed in 1945 and currently has minimal output. The
other well, #2012 SN, was installed in 1953. NSF-IH is considering several rehabilitation options
including closing #42 SN and using #2012 SN as the main well or installing of an additional well on Stump
Neck Annex. There are also several private wells near Rum Point. These wells are tested quarterly or
monthly, if regularly used. Although none of the NSF-IH wells supply reserves or residences beyond the
facility boundaries, the lower Patapsco aquifer is used extensively for domestic and municipal water
supplies in northwestern Charles County. Several production wells are screened in this aquifer northeast

of NSF-IH, in and near the Towns of Indian Head and Potomac Heights.

The upper Patuxent aquifer lies at 400 to 600 feet below sea level in the study area and is about 50 to
70 feet thick. The transmissivity of the upper Patuxent aquifer ranges from about 150 to 2,600 ft2/d in
northwestern Charles County. Relatively low-permeability sediments of the Patuxent Formation underlie

this aquifer.

The top of the lower Patuxent aquifer lies at 800 to 1,000 feet below sea level in the study area and is
about 100 feet thick. Few potable water wells are screened in the lower Patuxent aquifer due to
availability of water from the overlying confined aquifers. The lower Patuxent aquifer is underlain by
crystalline basement rock. Water levels in the upper and lower Patuxent aquifer are generally similar due

to the leaky nature of the intervening confining unit.

10-3.7 Cultural and Natural Resources

A Phase | Cultural Resources Survey and Supplemental Architectural Investigations were conducted at
Stump Neck in 1996. As a result, 33 sites were identified and investigated. Only 17 of 33 were

recommended for Phase |l evaluations to determine their eligibility for listing on the National Register of
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Historic Places. Five of these 17 sites that are considered to potentially overlap with former ranges

discussed in this report are as follows:

e Site 18CH388 — overlaps with the Old Skeet and Trap Range (UXO-15) and the Marine Rifle Range
(UXO-14)

e Sites 18CH391, 18CH628, and 18CH630 — overlap with the Rum Point Skeet Range (UXO-16)

o Site 18CH644 — overlaps with the Small Arms Range (UXO-17)

The architectural evaluation verified three National Register-eligible historic districts and identified one
additional district, as follows: the Indian Head Residential Historic District containing 64 contributing
resources; the Naval Powder Factory District containing 124 contributing resources; the Naval Proving
Ground Historic District containing no contributing resources; and the Extrusion Plant Historic District
containing 63 contributing resources. An additional area of the base, the Polaris facility, was
recommended for further research, as it was considered potentially eligible for the National Register as an
exceptionally significant area. The exact locations of the contributing resources within these districts was

not available.

10-3.8 Endangered and Special Status Species

According to the 1997 Wildlife Management Plan, three endangered species are reported to be located
within the Stump Neck Annex. Two of these three species, the rainbow snake and joint-vetch (flowering
plant of the pea family), are federally endangered. The third species, the scaly blazing-star (perennial
herb), is a species of special concern in the State of Maryland. As of the July 2001 Threatened and
Endangered Plant/Animal Species of Charles County, Maryland report, the Maryland Department of
Natural Resources Wildlife and Heritage Service still listed these three species as federally and state

endangered for Charles County.

Protected species that are known to or have the potential to inhabit Stump Neck Annex are listed in
Table 10-3.

10-4 NEARBY POPULATIONS

Charles County contains approximately 261.5 people per square mile (mi2) according to the 2000 United
States Census. NSF-IH and its tenant commands employ approximately 3,600 military and civilian
personnel. Indian Head is the county's largest employer. Over 76 percent of the employees at the base

live within Charles County. Approximately 500 military and family members live on the installation;
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however, no military or family members live on Stump Neck Annex. Recreation on and around the
installation includes hunting and fishing by permit. The Chicamuxen WMA is located approximately 245
feet downstream of the Marine Rifle Range, and it is used by recreational hikers, hunters, and fishers.

Residential properties are located 2 miles south of the range.
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Site Name NORM Site No. Size (acres) Use Dates of Use

Marine Rifle Range UXO 14 30.44 Rifle range 1911-1918

Old Skeet and Trap Range UXO 15 29.33 Skeet and trap 1966-1991
range

Roach Road Rifle Range UXO 25 0.27 Rifle range 1967-1980s

Rum Point Skeet Range UXO 16 33.45 Skeet and trap 1991-2001
range

Small Arms (Pistol) Range Uxo 17 2.41 Pistol range Mid-1980s -

1991
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TABLE 10-2
TIMELINE OF HISTORICAL EVENTS

NAVAL SUPPORT FACILITY INDIAN HEAD
INDIAN HEAD, MARYLAND

PAGE 1 OF 2
Time Period NSF-IH Milestones
1890 - 1900 Constructed on 659 acres on Cornwallis Neck in 1890 as the Naval Proving
Ground to test guns, armor, shells and mounts.
Within 1 year, added the 222.75-acre Mount Pleasant Farm.
1900 - 1910 Factory constructed for smokeless powder production.
Stump Neck Annex property purchased in 1901 to extend firing range.
1910 -1920 Work gradually increased from proving of guns and armor to include
standardization of shells and powder.
Acquired 1,160 acres of land adjacent to the Main Installation in 1918.
161 acres acquired for a railroad right-of-way running from the Naval Proving
Ground to the Pennsylvania Railroad junction at White Plains, Maryland; 13.8-
mile railroad spur constructed.
1920 - 1940 Mission gradually shifted from a Naval gun proving ground to a chemical factory,
research laboratory, and Explosive D factory.
Facility changed name to the Naval Powder Factory.
All proving ground activities were moved to Dahlgren, Virginia.
1940 - 1950 Navy established Explosives Investigation Laboratory where extensive
examination of captured enemy ordnance was performed.
Practical applications for the EOD School moved from Washington, D.C. to
Stump Neck Annex.
Joint forces EOD School led by Navy formed in 1947.
Propellant research and development added to installation mission.
Jet Propulsion Research Lab founded (1940-1944).
1950 - 1960 Facility changed its name to the Naval Propellant Plant.
Research and development on the Polaris and other rocket programs began.
1960 - 1980 Rum Point, an 80-acre promontory in Mattawoman Creek, was acquired by

condemnation in 1966.

Bullets Neck, a separate 47-acre promontory in Mattawoman Creek, was
purchased in five small acquisitions (1965-1966).

The Naval Propellant Plant changed its name to the Naval Ordnance Station to
reflect the diversification from propellants into related fields of chemistry,
engineering, and production contract management.
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TABLE 10-2

TIMELINE OF HISTORICAL EVENTS AT NSF-IH
NSF-IH
INDIAN HEAD, MARYLAND
PAGE 2 OF 2
Time Period NSF-IH Milestones
1980 - 1990 Full-scale production at the Naval Ordnance Station concentrated on several

processes/products too unprofitable, too dangerous, or too difficult for the
private sector.

The Naval Ordnance Station became the center of excellence for the following
technologies: guns, rockets and missiles; energetic chemicals; ordnance
devices; missile weapon simulators; explosive process development
engineering; and explosive safety, occupational safety and health, and
environmental protection.

1990 - present

EOD School on Stump Neck closed in 1999.

Currently, the mission of NSF-IH is to ensure operational readiness of U.S. and
allied forces by providing the full spectrum technical capabilities necessary to
rapidly move any “energetics” product from concept through production to
operational deployment.
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Ecological Receptor

Species

Federal Endangered

e Rainbow snake

¢ Joint-vetch

Federal Threatened

None reported

State Endangered

Scaly blazing-star

State Threatened

None reported

Sources of data include:

e NSF-IH Wildlife Management Plan, 1997.
e Threatened and Endangered Plant/Animal Species of Charles County, Maryland, July
2001, Maryland Department of Natural Resources.
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INDIVIDUAL MRP SITE-SPECIFIC CHARACTERISTICS/PROBLEM DEFINITIONS

The following SAP worksheets (#10.1 through #10.5) provide specific information about each of the other
than operational ranges located on Stump Neck Annex, NSF-IH, Maryland, including history and range
description, land use, access controls and restrictions, visual survey observations and results,

contaminant migration routes, and receptors.

SAP WORKSHEET #10.1:
Problem Definition/Conceptual Site Model for Marine Rifle Range (Site UXO-14)

10.1 MARINE RIFLE RANGE

10.1.1 History and Site Description

The Marine Rifle Range was used for small arms training from approximately 1911 to 1918 and was
identified in the Navy Range Inventory. The estimated limits of the Marine Rifle Range, shown on Map
10.1-1, were mapped based on field reconnaissance, additional data collection, and historical maps.

Based on this evaluation, the size of the Marine Rifle Range was estimated in the PA at 30.44 acres. The

boundaries of the range were altered from the Navy
Range Inventory to incorporate the firing lines and
target butts identified on historical maps. The
boundaries were also changed to exclude the areas
occupied by other MRP sites. The Safety Danger Zone
(SDZ) developed for the Marine Rifle Range covers

approximately 1,369 acres.

Site walks completed during the preliminary Sl and

review of historical records and photographs indicated
that the hillside embankment located behind the main  Figure 10.1-1: View of Marine Rifle Range
targets should be included in the site because it most looking West toward Building 2195.
likely received the majority of bullets passing through or over the intended targets (Map 10.1-2). Bullets

landing below the targets impacted the target berms.
The range is located on the Stump Neck Annex, south of Archer Avenue, and parallel to Archer Avenue

from the causeway west to Building 2105 (Figure 10.1-1). The western portion of the range is developed,

and the central and eastern portions of the range are wooded with sporadic structures. Earthen mounds
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are present in the woods along Archer Avenue and east of Building 2075. The Marine Rifle Range is also
surrounded by the Air Blast Pond to the south, Torpedo Burial Site to the south, and Old Skeet and Trap
Range to the north. When the Marine Rifle Range was an active training area, two range houses,

barracks, and associated support buildings were present at the range.

The estimated period of use, 1911 to 1918, is based on historical maps and documents. The Marine Rifle
Range, as identified on maps from 1913, 1915 and 1918, is also referred to as the Rifle Range, Winthrop,
Maryland. The range was identified on a January 1913 Government Reservation at Stump Neck,
Maryland map, which was obtained from the National Archives (Figure 10.1-2). Photographs of the
conditions at the Marine Rifle Range in 1913 were also obtained from the National Archives
(Figures 10.1-3, 10.1-4, 10.1-5, and 10.1-6). The 1913 map obtained from the National Archives (as well
as the installation and Navy historian) provides details of the layout of the Marine Rifle Range, including
buildings, target butts, and firing lines. The 1913 map shows the location of the range within the
installation and a rough outline of the range (see Figure 10.1-2). According to the 1918 Annual Report
from the Commandant of the Marine Corps, this range was used for Marine recruits from the Norfolk and
Philadelphia depots for small arms training with rifles. An April 1917 memorandum from the Marine Corps
states that the range was still in use and that it was dangerous to enter the portion of the reservation to
the rear of the rifle butts. The 1918 Annual Report of the Chief of the Bureau of Ordnance states that “the
buildings vacated by the Marines on Stump Neck were moved to Machodoc Creek (Virginia) to form the
nucleus of the station.” A 1931 memorandum from the Major General Commandant of the Marine Corps
states that the buildings at Winthrop were “understood to be quite dilapidated and of no value.” A 1949
map showing the conditions at Stump Neck lists this area as “cultivated.” Therefore, it is assumed that

the range was closed between April 1917 and 1918.

Mr. Miller, retired Marine Corps EOD, stated that the rifle range paralleled the Potomac River. He also
stated that pistols may have been used at the range and that an embankment was present behind the

targets, as seen on Figure 10.1-6.

Details from the 1913 map are shown on Figure 10.1-2. Two target butts were located at the eastern end
of the range. Two sets of firing lines, one for each target butt, were located at 100-meter increments to a
maximum of 1,000 meters. Range houses, barracks, and other support buildings were also identified on
the 1913 map (Figure 10.1-4). According to historical photographs (Figure 10.1-6), there were 13 targets
in each target butt. The numbers of targets, locations of firing lines, and recommended Small Arms
Range Design and Construction guidance document were used to establish the SDZ, as shown on Map

10.1-1. The SDZ for the Marine Rifle Range extends over Chicamuxen Creek, Potomac River, and east
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over the Stump Neck Annex and off post. These features were used to establish the size, shape, and

orientation of the Marine Rifle Range as it appears in this UFP-SAP for the SI.

Figure 10.1-3: October 19, 1913. Rifle Range at Winthrop, Maryland, showing firing line
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Figure 10.1-4: October 19, 1913. Rifle Range at Winthrop, Maryland, showing firing line
and range house

Figure 10.1-5: October 19, 1913. Rifle Range at Winthrop, Maryland, showing target mechanisms
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Figure 10.1-6: October 19, 1913. Rifle Range at Winthrop, Maryland, showing targets and
embankment

The 1914 Annual Report stated that the Marine Rifle Range was a source of delay for the Proving
Ground. Despite precautions taken at the range, the requirements at the rifle range made it necessary to
suspend or curtail work at the Naval Proving Ground. However, work from the Proving Ground also
caused delays and interferences with training at the rifle range when projectiles where fired toward Stump
Neck. The dwellings and barracks on Stump Neck were close to the line of the 10-inch, 12-inch, and
14-inch guns and were inside the SDZ established by the Navy. Although stringent orders existed to
vacate the Marine Rifle Range when firing over it was necessary, there was always an element of danger.
According to a 1911 Bureau of Ordnance memorandum, no projectiles had been reported to have landed
in the rifle range. The Marine Rifle Range was relocated to MCB Quantico in 1918 to eliminate the

interferences between training at the rifle range and at the Proving Ground.

The Marine Rifle Range is not identified as a SWMU or as an Installation Restoration (IR) range;

however, the following SWMUs are overlapped by or adjacent to the Marine Rifle Range:

¢ SWMU #6 — Air Blast Pond

e SWMU #8 — Tool Burial Site — Site 34

e SWMU #9 — Torpedo Burial Site — Site 35
e SWMU #12 — Waste Oil Storage Site

¢ SWMU #18 — Waste Pile

The overlapping areas are not included in the estimated acreage for the Marine Rifle Range.
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Topography

Section 10-3.2 provides a general description of topography for the Stump Neck Annex. The terrain at
the Marine Rifle Range is relatively flat. Elevations range from 5 to 30 meters above msl. The central
and eastern portions of the range are relatively flat at an elevation of approximately 10 meters above msl.
The western portion of the range has a slight slope from 10 to 30 meters above msl. Wetlands border the
range to the east, and wetlands also surround an unnamed tributary in the central portion of the range.
Due to the topography of the area and the complete vegetative ground cover, severe erosion is not

expected to occur.

Geology

Section 10-3.3 provides a description of the geology at the Indian Head Stump Neck Annex, which is
applicable to the Marine Rifle Range. No range-specific geological information was available for the
Marine Rifle Range.

Soil and Vegetation Types

Section 10-3.4 provides a description of the soil and vegetation types at the Stump Neck Annex.
Vegetation at this range is a mixture of mowed grass, grass fields, hardwood forest, and wetlands, as
illustrated in Figure 10.1-7. The wetland area within the range is classified by the installation as a
Palustrine forested broad-leaved deciduous wetland. According to the Soil Survey of Charles County,
soils in the area consist of silty sand with gravel at the ground surface underlain by silty sand with clay.
Specifically, Keyport silt (western portion), Elkton silt loam (central portion), and Mattapex silt loam

(eastern portion) are present at the range.
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Figure 10.1-7: View of grassland at Marine Rifle Range

Hydrology

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex. Wetlands
are located on and bordering the eastern portion and in the central portion of the Marine Rifle Range
surrounding an unnamed tributary. Surface water drains to two unnamed tributaries, one in the central
portion and one in the eastern portion of the range. Surface water also drains to drainage swales located
along Archer Avenue and surrounding the building in the western portion of the range. The surface water
drains to the wetlands and Chicamuxen Creek, both of which drain to the Potomac River. A portion of

Marine Rifle Range along the wetlands is located within the 100-year floodplain.

Hydrogeology

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex, which
is applicable to the area of the Marine Rifle Range. It is assumed that shallow groundwater flow from the
Marine Rifle Range follows topography and is connected to the area’s dominant surface water bodies
(Mattawoman Creek, Chicamuxen Creek, and Potomac River). No monitoring wells are located within the
Marine Rifle Range; however, one of the potable production wells for the Stump Neck Annex, #2012 SN,

is located across Archer Avenue.
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Cultural and Natural Resources

General cultural and natural resources for Stump Neck Annex are discussed in Section 10-3.7. Because
a portion of this range is undeveloped, there is the potential for wildlife to exist at the range. According to
the 2003-2004 Stump Neck Annex Hunting Map, hunting is permitted in the undeveloped portions of the

Marine Rifle Range. The Chicamuxen WMA is located approximately 75 meters south of the Marine Rifle

Range.

The Phase | Cultural Resources Survey of Stump Neck Annex and Supplemental Architectural
Investigations from August 1996 identified two sites within the Marine Rifle Range. The sites and
associated locations of positive prehistoric and historic findings are identified on Figure 10.1-8. A
reinforced concrete retaining wall approximately 130 feet long and 33 feet high was identified in the area
bordering the marsh on the eastern edge of the Marine Rifle Range. No sites were identified within the

range Maryland Register of Historic Places (State Register) or the National Register of Historic Places.
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Figure 10.1-8: Cultural resources identified in shovel test pits

Endangered and Special Status Species

Endangered or special status species located on the Stump Neck Annex are discussed in Section 10-3.8.

These species potentially inhabit the Marine Rifle Range.
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10.1.2 Visual Survey Observations and Results

A visual survey of the Marine Rifle Range was conducted during a range visit on June 26, 2003. Malcolm
Pirnie personnel who conducted the range visit included Mr. Dinh, Mr. Egholm, Ms. Tegtmeyer, Mr. Hains,
Mr. McManus, Mr. Wiley, Mr. Baker, and Mr. Rice. Ms. Morgan and Mr. Jorgensen of the NSF-IH
Environmental Office accompanied the team. The Marine Rifle Range was inspected through several
transects across the former range. Numerous pieces of metallic and wood debris were identified in the
woods during the visual survey. The metallic debris was determined to be non-ordnance or munitions
related. Earthen mounds were observed in the woods along Archer Avenue and east of Building 2075,
and these may be the remnants of the embankments discussed in Section 10.1.1. No ordnance, MEC, or

related debris were observed during the range visit.

Figure 10.1-9: View of earthen mound identified during visual survey
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Figure 10.1-10: Metal debris observed in the woods at the Marine Rifle Range

A series of site walks was conducted with the Sl planning project team during the late fall and winter of
2007. An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18,
2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head-
Environmental Department) as part of the project kick-off meeting. A subsequent site walk was
conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail
(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech
personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer). Each
MRP site was walked, and multiple photographs were taken to document conditions observed during the
site visit (Figures 10.1-9 through 10.1-12). The site walks were performed in conjunction with technical

meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.
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Figure 10.1-11: Concrete Wall Backing Target Butt on the Former Marine Rifle Range
Observed During Sl Site Walk

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously
identified Navy and Tetra Tech personnel and representatives from MDE (Curtis Detore) and USEPA
Region 3 (Dennis Orenshaw). As before, MRP sites were walked and photographed to record the
conditions observed at the sites. Project quality objectives for small arms ranges were discussed with the

meeting attendees on December 19, 2007.
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Figure 10.1-12: View from Concrete Wall Backing Target Butt on the Marine Rifle Range Looking
into Adjacent Wetlands Area.

As related to the Marine Rifle Range, the following additional observations were made based on the
conditions at the site. The PA Report used the 1915 range map to develop the site boundaries for the
Marine Rifle Range. As illustrated in the historical photographs presented in the PA Report (Malcolm
Pirnie, 2005), the small arms targets were raised and held above the target butts during firing by a series
of chains and mechanical devices (Figure 10.1-5). Expended bullets passing through the targets or
passing above the targets would continue on a trajectory that would continue beyond the boundary of the
Marine Rifle Range as depicted in the PA Report. An improved range boundary proposed for the Sl
includes the downrange hillside on the eastern side of Roach Road that would most likely have received
the fired ammunition from the Marine Rifle Range. As shown on Figure 10.1-12, a wetlands area is
located between the southernmost target butt and downrange earthen hillside (embankment) adjacent to
Roach Road.

Based on these observations, there should be two primary areas for the accumulation of expended small
arms ammunition on the Marine Rifle Range. Those bullets missing below the range targets would tend
to accumulate in the target butt soil below the targets. Those fired bullets that successfully hit the targets
or overshot the targets most likely continued on a trajectory that would continue beyond the target butts
and into the hillside embankment beyond the downrange wetlands (next to Roach Road) as shown on
Map 10.1-2.
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10.1.3 Munitions and Munitions-Related Materials Associated with the Site

The Marine Rifle Range was used for small arms training. Historical maps and documents state that rifles
were used at the range. Reportedly pistols were also used at the range. Specific ordnance types used at
the range are not known; however, general rifle ammunition from the early 1900s included .30-caliber
ammunition. According to the Army Technical Manuals (AR 750-10, TM 9-855), the maximum range for
.30-caliber ammunition is 10,350 feet and the muzzle velocity is 2,700 feet per second. The SDZ extends
from the end of each firing line in a 30-degree angle for 3,000 feet down range, at which point it continues
for an additional 8,700 feet parallel to the direction of fire. An example of a typical SDZ for a rifle range is
provided on Figure 10.1-13. The SDZ for the Marine Rifle Range covers 1,369 acres and is shown on

Map 10.1-1. The SDZ is the location where projectiles were fired over or may have landed.

Figure 10.1-13: Typical SDZ for a 500-Yard Rifle Range

e Lead bullets/fragments is suspected within the target butts. Nitroglycerin (NG) from unburned

powders and lead from primers is suspected at the firing points.
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No munitions-related debris items were identified at the Marine Rifle Range. No bullets or metallic debris
were reported to have been identified in the shovel tests conducted for the Phase | Cultural Resources

Survey of Stump Neck Annex (reference).

Based on the information obtained during the data collection process, the Marine Rifle Range is not
suspected to contain chemical weapons material (CWM) filled munitions, electrically fuzed munitions, or

depleted uranium (DU)-associated munitions.

10.1.4 MEC Presence

The entire range has been subdivided and categorized into one of three levels of MEC presence including
known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are
known or suspected to occur. These categories are discussed below. The Marine Rifle Range is
overlapped by the firing fan from the Valley located at NSF-IH, Main Installation. Thus, there is a
potential for munitions associated with the Valley to be present at the Marine Rifle Range. However, a
1911 memo from the Bureau of Ordnance states that no projectiles were reported to have landed on the
Marine Rifle Range. Technical data sheets can be found in Appendix D of the PA (Malcolm Pirnie, 2005).

Only MEC presence specifically related to the Marine Rifle Range was considered.

Known MEC Areas

There are no readily apparent MEC areas associated with the Marine Rifle Range because expended

small arms ammunition do not pose an explosive hazard.

Suspected MEC Areas

There are no suspected MEC areas expected at this range because expended small arms ammunition do

not pose an explosive hazard.

Areas Not Suspected to Contain MEC

Expended small arms ammunition are not explosive; therefore, the entire 35-acre range is not suspected
to contain MEC.
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10.1.5 Ordnance Penetration Estimates

For small arms ranges, the Interstate Technology and Regulatory Council (ITRC) has prepared a
document titled Characterization and Remediation of Soils at Closed Small Arms Firing Ranges, dated
January 2003, to provide information on the general layout of small arms ranges, as well as information
on areas that may be impacted with MC and/or MEC as a result of range use and the characteristics of
the munitions used. According to the ITRC guidance, the penetration depth of small arms ammunition on
the range floor is 1 foot or less. The document states that rounds that impact the range floor typically had
a flat trajectory that fell short of or missed the target, or resulted from ricochet, and these fragments are
usually found within the top 6 inches of soil. MC at the MR Range is expected to be concentrated in the

target butts.

10.1.6 Munitions Constituents

For small arms ammunition, the primary MC of concern is lead from shot. Other associated MC less likely
to be of concern may include antimony, arsenic, copper, nickel, and lead styphnate/lead azide. These
MC components are not consumed when the munitions items function as they are designed. Therefore,
these MC may exist at the Marine Rifle Range. NG from unburned propellants and lead from primers is

suspected at the firing points. There was no record found of environmental sampling on the range.

10.1.7 Contaminant Migration Routes

Contaminants at the Marine Rifle Range may potentially migrate within soil, groundwater, surface water,
and sediment. The Marine Rifle Range’s proximity to Chicamuxen Creek and its unnamed tributaries
provides possible migration routes to surface water. Storm water discharges to surface water via
overland flow. Groundwater flow in the shallow water table aquifer also likely trends towards Chicamuxen
Creek; therefore, MC leaching from soil into shallow groundwater may migrate to surface water.
Sediments can act as contaminant repositories, and sediment mixing and dredging can act as migration
routes to surface water. MC in surface soil and sediment may migrate via plant/animal uptake. Direct
human or biota contact with surficial and subsurface soil is possible if the soil is disturbed. Based on a
review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the deeper
aquifers that are used as water supplies. However, shallow groundwater is still considered a potential

exposure medium.
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10.1.8 Receptors

Potential current and future human receptors include authorized Navy personnel (military and civilian),
visitors, contractors, maintenance workers, recreational users, and trespassers. Plant and animal biota

are also potential receptors. Examples of ecological receptors include deer, wild turkey, and waterfowl.

Buildings Near/Within Site

Building 2195 is located at the western edge of the range and is home to Code 45 as the Joint Services
EOD Equipment Support Facility. Additional buildings surrounding Building 2195 are used for offices and
storage. A fenced maintenance yard including Building 2156 and the former range of Buildings 2019 and
2101 are located in the central portion of the range. Building 2075 at the eastern edge of the range is a
former shredder, which is currently condemned. The maijority of the buildings were constructed after the

Marine Rifle Range was closed.

Refer to Table 10.1-1 for details on the buildings at the Marine Rifle Range. The information was

obtained from historical maps and the Indian Head building database.

Utilities On/Near Site

Electrical, telephone, sanitary sewer, and potable water lines run through the Marine Rifle Range. The
primary electrical, sanitary sewer, and potable water lines are adjacent to and parallel Archer Avenue.
Secondary utility lines service the buildings within the footprint of the Marine Rifle Range.

10.1.9 Land Use

Information on land use at the Marine Rifle Range prior to 1911 could not be found. From 1911 until
1918, the range was maintained as a rifle range for the Marines. After the Marines relocated, the
buildings were abandoned and eventually demolished to make way for development of the Stump Neck
Annex. Buildings within the Marine Rifle Range are primarily used as offices and storage. The west
portion of the range contains Building 2195, which is used by the Joint Services EOD Equipment Support
Facility. The central and eastern portions of the range are primarily undeveloped with sporadic structures
(Buildings 2156 and 2075). There is a fenced maintenance yard in the central portion of the range that is
used to store equipment (e.g., dump trucks, backhoes). The wooded area surrounding the existing
buildings and the wetland area in the eastern portion of the range are currently unused. According to the

installation personnel, there are no planned changes to activities at the Marine Rifle Range.
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10.1.10  Access Controls/Restrictions

No public access is authorized at NSF-IH. Signs, partial fencing, locked/secured gates, login book/office
check-in, and vehicle security patrols are used to control the entire facility. There are no access control
features specific to the Marine Rifle Range. According to the 2003-2004 Stump Neck Annex Hunting

Map, hunting is permitted within the undeveloped portions of the Marine Rifle Range.

The wetlands located on the eastern edge of the range are protected under United States Executive
Order 11990, which prohibits construction in a wetland area unless there is no practicable alternative and
all possible measures are taken to minimize the environmental impacts. Wetlands are also protected
under Section 404 of the Clean Water Act, which requires a permit to be obtained from the United States
Army Corps of Engineers (USACE) before any work in a wetland can commence. The wetlands found at

the Marine Rifle Range are under the category of Palustrine forested broad-leaved deciduous wetland.

A portion of the Marine Rifle Range is located in the 100-year floodplain surrounding the wetlands.
Executive Order 11988 restricts development within the 100-year floodplain to water-dependent activities.
Any construction within the floodplain must be in accordance with regulations promulgated by the Federal
Insurance Administration pursuant to the National Flood Insurance Act of 1968. Permits for construction
within the 100-year floodplain are also required and are administered by the Waterway Permits Division of

the Maryland Department of Natural Resources.

10.1.11 Conceptual Site Model

A general description of the CSM exposure pathway analysis is included in Section 10.1.7. For the
purpose of this SAP, only MC associated with the Marine Rifle Range is considered in the CSM exposure

pathway analysis.

For the Marine Rifle Range, historical and visual evidence indicate that MEC are not present. Therefore,
no complete exposure pathways exist for MEC and no exposure pathway analysis was completed for
MEC. Soil and surface water/sediment impacted by MC represents a primary potential source medium,
as illustrated in the CSM (Map 10.1-2). Exposures to surface soil, subsurface soil, and surface
water/sediment containing MC presents potentially complete pathways for human and ecological
receptors. The MC exposure pathway analysis for the Marine Rifle Range is presented in Figure 10.1-14.
All human and ecological receptors have potentially complete exposure pathways for direct contact with
MC in surface soil at the embankment behind the former target butts. These pathways include dermal

contact, ingestion, and inhalation (dust). Runoff, discharges, and/or erosion may transport the MC from
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surface soil to surface water/sediment. Because there are two tributaries at the Marine Rifle Range,
potentially complete pathways also exist for all human and ecological receptors of surface

water/sediment.

Soil also represents an exposure medium when considering plant/animal uptake for biota (including game
such as deer and wild turkey) and human receptors consuming the affected biota (e.g., hunted game).
There is a potential for the MC present in surface soil to infiltrate to the subsurface. Potentially complete
exposure pathways exist for MC in subsurface soil (direct contact, ingestion and inhalation during
intrusive work activities) for all human and ecological receptors with the exception of trespassers. It is
anticipated that trespassers would not come in contact with subsurface soil. Although confining layers
are expected to prevent the migration of MC to the lower aquifers used for water supplies, potentially

complete pathways exist for MC in shallow groundwater for human receptors.

10.1.12 Problem Definition Summary

The following is a summary of the problem definition that is detailed in Worksheet #10.1:

e Environmental contamination may exist at the Marine Rifle Range (30.5 acres) because the facility
was an active range from 1911 through 1918. Specific small arms ammunition types and materials
used at the Marine Rifle Range include general rifle ammunition from the early 1900s
(e.g., .30-caliber ammunition). Expended ammunition is suspected along the range floor immediately
in front of the target embankments, in the target embankments themselves, and in the hillside east of
the target embankments, which would have been impacted by bullets shot through, over, or alongside

the targets.

e MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and
zinc) and NG may be present in site soil (particularly surface soil [0 to 6 inch interval]) and surface
water and sediment of any drainageways leading from the range to the adjoining unnamed tributaries,
wetlands, and Chicamuxen Creek. Lead is assumed to be the primary metal MC of concern because
it is the primary constituent in the spent munitions and because of its documented toxicity to both
human and ecological receptors. It is anticipated that other metals contamination will be spatially
correlated with lead concentrations because they are associated with the lead in the bullets. MC, if
present in surface soil, may have migrated to subsurface soil and subsequently infiltrated to the
underlying groundwater. These constituents may also have migrated to the aforementioned adjoining

surface water bodies via surface soil runoff or the discharge of contaminated shallow groundwater to
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surface water. However, the nature and extent of the potential environmental contamination is not

known at this time (no environmental sampling has been conducted to date).

e The CSM (detailed in Worksheet #10.1) indicates that potentially complete exposure pathways exist
for both human and ecological receptors under both current and hypothetical future land uses.
However, potential human and ecological risks have not been characterized for receptors exposed to
the potentially contaminated environmental media. Unacceptable levels of human and/or ecological

risk may exist.
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Building Location Date Built Use Status
2019 Central portion 1962 Offices Shredder Demolished
2075 Eastern portion 1949 Building
2101 Central portion 1972 Shelter Demolished
2105 Western portion 1974 Storage Demolished
2128 Western portion 1988 Storage Demolished

Equipment
Maintenance
2147 2002 Support
2147 Western portion 1990 Storage
2148 Western portion 1990 Storage
2150 Western portion 1991 Office and storage
2151 Western portion 1991 Storage
2155 Western portion 1991 Offices
2156 Central portion Fenced storage yard
2165 Western portion 1991 Air conditioning Demolished
2195 Western portion 1991 Offices and storage
D-21CSN Eastern portion 1918 Testing building Demolished
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SAP WORKSHEET #10.2:
Problem Definition/Conceptual Site Model for Old Skeet and Trap Range (Site UX0O-15)

10.2 HISTORY AND SITE DESCRIPTION

The OIld Skeet and Trap Range is located in the north-central portion of Stump Neck Annex, north of

Archer Avenue along the Potomac River. The eastern and western boundaries of the range consist of

open fields (Map 10.2-1). The area is currently used for a helicopter pad and recreation (Figure 10.2-1).

The Old Skeet and Trap Range comprises 29.33 acres and was reportedly used for small arms

recreational activities. Firing may have occurred

into the Potomac River. Through interviews, it

was determined that the range was in use for

< approximately 25 years and closed in June 1991.

The OIld Skeet and Trap Range was identified on

an April 1972 aerial photograph of Stump Neck

Annex. The range does not appear on a previous

aerial photograph, dated September 1967.

Therefore, the Old Skeet and Trap Range was
constructed between 1967 and 1972.

Figure 10.2-1: Current Conditions at the Old
Skeet and Trap Range The Old Skeet and Trap Range lies on what was

initially identified as Solid Waste Management
Unit (SWMU) #20, Disposal Area 2, in the Resource Conservation Recovery Act (RCRA) Corrective
Action Plan (CAP), a SWMU for which no further action was recommended. However, this investigation
took place while the range was still active. In 1992, the range was again added to the RCRA program as
SWMU #28. At this time, the Old Skeet and Trap Range was inactive, and it was determined that lead
shot still remained on the ground and in the Potomac River. The OIld Skeet and Trap Range is

overlapped by the firing fan from the Valley located at NSF-IH, Main Installation.

Topography

Section 10-3.2 provides a general description of topography for the Stump Neck Annex. The relief of the
Old Skeet and Trap Range is relatively flat; the elevation of the entire range is approximately 16 feet
above msl. Surface runoff is to the Potomac River either directly or via a drainage ditch along Archer

Avenue.
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Geology

Section 10-3.3 provides a description of the geology at Indian Head and the Stump Neck Annex. The Old
Skeet and Trap Range is characterized by unconsolidated fluvial and marine deposits overlying older,

Precambrian, igneous and metamorphic bedrock.

Soil and Vegetation Types

Section 10-3.4 provides a description of the soil and vegetation types at Indian Head and the Stump Neck
Annex. According to the Soil Survey of Charles County, the soils at the Old Skeet and Trap Range
consist of Mattapex fine sandy loam with 0 to 2 percent slopes. Soils in this area generally have a
surface layer of sandy silt and are moderately well drained. Available moisture capacity is high, and

permeability is moderately low. Vegetation at the range consists of a grass field.

Hydrology

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex. Surface

water at the Old Skeet and Trap Range drains directly into the Potomac River.

Hydrogeology

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex.

There is no range-specific hydrogeology information for the Old Skeet and Trap Range.

Cultural and Natural Resources

General cultural and natural resource information for the Stump Neck Annex is provided in
Section 10-3.7. According to the 1996 Phase | Cultural Resources Survey of Stump Neck Annex (ref),
there is one archaeological site located within the Old Skeet and Trap Range. Site 18CH388 contained a
mix of prehistoric and historic artifacts. This site may correspond to Indian Head Quad File #4, a Late
Woodland Indian village. A total of 645 artifacts were recovered at this site, which covers the Old Skeet

and Trap Range and Marine Rifle Range.
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Endangered and Special Status Species

As discussed in Section 10-3.8, endangered and special status species are reported to exist at the Stump
Neck Annex. The reported endangered and special status species are expected to inhabit the Main
Installation and thus have the potential to inhabit the Old Skeet and Trap Range.

10.2.2 Visual Survey Observations and Results

A visual survey of the Old Skeet and Trap Range was conducted on June 24, 2003. Personnel
conducting the range visit included Mr. Dinh, Mr. Egholm, Ms. Tegtmeyer, Mr. Hains, Mr. McManus, and
Ms. Morgan. The OIld Skeet and Trap Range was inspected by a perimeter walk of the range (as
previously identified during the inventory) and through several random transects across the range to
visually inspect the entire location. The range consisted of a neatly mowed grassy area, which is now
used for recreational purposes. There were no physical indications of where the firing points were

located. No ordnance, MEC, or related debris were observed during the visual survey.

Facilities north of Archer Avenue consist of a recreational pavilion (Building 2174) located approximately
245 feet from the western boundary and a utility shed (Building 2012) approximately 245 feet from the

eastern boundary. The former range is also currently designated as a helicopter landing pad.

A series of site walks were conducted with the Sl planning project team during the late fall and winter of
2007. An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18,
2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head
Environmental Department) as part of the project kick-off meeting. A subsequent site walk was
conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail
(Navy RPM), and Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech
personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer). Each
MRP site was walked and multiple photographs were taken to document the site conditions observed
during the site visit (Figures 10.2-2 and 10.2-3). The site walks were performed in conjunction with

technical meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.
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Figure 10.2-2: View of the Old Skeet and Trap Range Looking North in the General
Direction of Fire Toward the Potomac River.

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously
identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and
USEPA Region 3 (Dennis Orenshaw). As before, MRP sites were walked and photographed to record
the conditions observed at the sites. Project quality objectives for small arms ranges were discussed

among the meeting attendees on December 19, 2007.
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Figure 10.2-3: View of the Old Skeet and Trap Range Looking South (Toward
Archer Avenue) in the Vicinity of the Former Range Firing Locations.

As related to the Old Skeet and Trap Range, the following observations were made based on the
conditions at the site. As indicated in the maps provided in the PA Report (Malcolm-Pirnie, 2005), much
of the area within the boundary of the MRP site Old Skeet and Trap Range was within the Potomac River,
and beyond the Stump Neck Annex installation boundary. Figures 10.2-4a and 10.2-4b present the
expected distributions of range residues on the ground surface. A graded pattern is observed in skeet
range residue (target fragments, shotgun shell pellets, etc.) based primarily on the mass, velocity, and
general aerodynamic properties of the fired items and the resulting target fragments (Figure 10.2-4a).

The zone of maximum shot fall begins approximately 375 feet from the firing point (Figure 10.2-4b).

Characterization - Shotgun Characterization - Skeet Range
Range Lavout Layout

Area with highest
potential lead shot
accumulation

Firing Line

~

N\

Maximum Shot
Area with potential

Fall Area
target fragment

‘ - o e } H"‘“--,M_‘,_Hq - B -
T wﬂ‘, !.r- Enii & accumulation = g
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m
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Figures 10.2-4a and 10.2-4b: Views of Typical Skeet Ranges Showing Distribution of
Range Residues and Areas of Maximum Shot Fall on the Range Surface.
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During the initial SI site walk, target fragments were observed on the ground surface (Figure 10.2-5). The
observed target fragments consisted of small pieces of clay targets that most likely had been hit by

shotgun-fired pellets, shattered in flight, and fell to the surface in small shards.

Figure 10.2-5: Target Debris Observed on the Ground Surface at the
Old Skeet and Trap Range during Sl Site Walk.

The detection of these types of trap range target fragments on the ground surface near the firing point on
the Old Skeet and Trap Range is consistent with the anticipated deposition point for clay target fragments

as illustrated on Figure 10.2-6.
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Figure 10.2-6: A Side-View of Typical Trap/Skeet Range Showing the
Distribution of Range Residue (Shotgun Cartridge Wads, Target
Fragments, Used Targets, and Shot Pellets) Located on the Ground
Surface.

As illustrated on Figure 10.2-6, the clay pigeon targets were launched from a control system by means of
a mechanical device. The target would pass across the field of view, downrange of the individual on the
firing line, and the shotgun was aimed and shot to impact and break the clay target with the fired metal
pellets. Expended shotgun shell pellets missing their intended targets would continue undisturbed on a
standard trajectory to the north toward the Potomac River. Intact targets would land on the ground
surface. Targets that were successfully hit with shot on the range would fragment and fall to the ground
surface. The much denser shot pellets, after they impacted the clay targets, would continue a slightly

revised trajectory and fall to the ground downrange.

Map 10.2-2 depicts the zone of maximum shot fall accumulation, which is presumed to occur in the

Potomac River in an arc from the firing point.

10.2.3 Munitions and Munitions-Related Materials Associated with the Site

The data collection team was unable to locate specific records of the types and quantities of small arms
ammunition used at the Old Skeet and Trap Range. However, an inventory listing from the Potomac
River Gun Club for 1979 revealed the following on hand for resale: .410-, 28-, 20-, and 12-gauge shells;
clay targets, 5-pound containers of bulk smokeless powder, and shot. These items would be consistent
with munitions normally associated with a skeet and trap range. No evidence of ordnance was found at

the range during the visual survey.
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Based on the information obtained during the data collection process, the Old Skeet and Trap Range is

not suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU-associated munitions.

10.2.4 MEC Presence

The entire range has been subdivided and categorized into one of three levels of MEC presence including
known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are
known or suspected to occur. These MEC categories are discussed below. The Old Skeet and Trap
Range is overlapped by the firing fan from the Valley, located at the NSF-IH, Main Installation. Thus,
there is a potential for munitions associated with the Valley to be present at the Old Skeet and Trap
Range. Technical data sheets can be found in Appendix D of the Final PA (Malcolm Pirnie, 2005). Only

MEC presence specifically related to the Old Skeet and Trap Range was considered.

Known MEC Areas

Based on historical documents and information obtained during the data collection process, there is no
evidence of MEC at the Old Skeet and Trap Range because only shotguns were used. Therefore, there

are no known MEC areas associated with the Old Skeet and Trap Range.

Suspected MEC Areas

Based on historical documents and information obtained during the data collection process, there is no
evidence of MEC at the Old Skeet and Trap Range because only shotguns were used. Thus, there are

no suspected MEC areas at the Old Skeet and Trap Range.

Areas Not Suspected to Contain MEC

Based on historical documents and information obtained during the data collection process, there is no
evidence of MEC at the Old Skeet and Trap Range because only shotguns were used. Therefore, the

entire range is not suspected to contain MEC.

10.2.5 Ordnance Penetration Estimates

The depth to which munitions penetrate below the ground surface depends on many factors, including the
type of soil, angle of impact, size of the munitions, velocity at impact, and range-specific environmental

conditions.
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For small arms ranges, the ITRC has prepared a document titled Characterization and Remediation of
Soils at Closed Small Arms Firing Ranges, dated January 2003, to provide information on the general
layout of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC
as a result of range use and the characteristics of the munitions used. According to the ITRC guidance,
the penetration depth of small arms on the range floor is 1 foot or less. The document states that rounds
that impact the range floor typically had a flat trajectory that fell short of or missed the target, or resulted
from ricochet, and these fragments are usually found within the top 6 inches of soil. For trap and skeet
ranges, the ammunition is dispersed as pellets over a small area in the direction of fire. According to the
1958 Programming Guide, the minimum safe range from a skeet/trap range is 900 feet. Pellets dispersed
from a shotgun would be deposited on the ground surface and not significantly penetrate the ground

unless disturbed.

10.2.6 Munitions Constituents

For shotgun ammunition and clay targets, the primary MC of concern include lead from shot and
polynuclear aromatic hydrocarbons (PAHs) from pitch tar used in clay pigeons. Other associated MC less
likely to be of concern may include antimony, arsenic, nickel, and lead styphnate/lead azide. These MC
components are not consumed when the munitions items function as they are designed. Therefore,
these MC may exist at the Old Skeet and Trap Range. NG from unburned propellants and lead from

primers is suspected at the firing points.

10.2.7 Contaminant Migration Routes

Contaminants at the Old Skeet and Trap Range may potentially migrate within soil, groundwater, surface
water, and sediment. Sediment contamination in Mattawoman Creek may have resulted from shooting
into the direction of the creek. Although erosion on the range is considered to be minimal, contaminants
may become mobile within the surface soil, particularly during extended periods of surface runoff. Runoff
would occur in the direction of Mattawoman Creek. Direct human or biota contact with surficial and
subsurface soil is possible if the soil is disturbed. Precipitation infiltration may provide for contaminant
mobility through the subsurface to the shallow surficial groundwater aquifer, which is assumed to be
connected to the nearby surface water bodies. Based on a review of hydrogeological data, it is unlikely
that MC in shallow groundwater would migrate to the deeper aquifers used as a water supply. However,

shallow groundwater is still considered a potential exposure medium.
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10.2.8 Receptors

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors,
maintenance workers, recreational users, and trespassers. Plant and animal biota are also potential
receptors. Examples of ecological receptors include deer, wild turkey, fish, and waterfowl (ducks and

geese).

Buildings Near/Within Site

Currently, only five small structures are located in the vicinity of the range, both north and south of Archer
Avenue. The facilities north of Archer Avenue consist of a recreational pavilion (Building 2174) located
approximately 75 meters from the western boundary and a utility shed (Building 2012) approximately
75 meters from the eastern boundary. Building 2156 is south of Archer Avenue and about 75 meters
from the southern boundary of the range. Buildings 2019 and 2101 are located approximately 100 and
175 meters southeast of the boundary, respectively. Both buildings are associated with the Marine Rifle
Range and are not designed for a continuous dense population of personnel. The remaining area south

of Archer Avenue is lightly wooded with some wetlands.

Utilities On/Near Site

There are no utilities located on the Old Skeet and Trap Range; however, above-ground electrical power

lines run along Archer Avenue behind the range.

10.2.9 Land Use

The Old Skeet and Trap Range was used for small arms recreational activities. This range is currently a
grass field, which is used for a helicopter pad and recreation. According to the NSF Indian head Master
Plan, future land use is anticipated to continue as a grass field for a helicopter pad and for recreational

activities.

10.2.10  Access Controls/Restrictions

No public access is authorized at NSF-IH, Stump Neck Annex. Signs, partial fencing, locked/secured
gates, login book/office check-in, and vehicle security patrols are used to control the entire facility. There
are no access control features specific to the Old Skeet and Trap Range. Access from the Potomac River

is not controlled. There are no known land use/development restrictions for the range.
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The Coastal Zone of Maryland includes all land and water lying within coastal counties, one of which is
Charles County. Within the Coastal Zone, Maryland has defined an area within which strict land use
management is needed to protect the Chesapeake Bay. The critical area is defined as a 1,000-foot-wide
strip of land surrounding the bay and its tidal tributaries. Most construction within 100 feet of the Mean
High Water Line (buffer) is prohibited. Most of the area of Old Skeet and Trap Range falls within the
100-foot buffer.

10.2.11 Conceptual Site Model

A general description of the CSM exposure pathway analysis is included in Section 10.2.7. For the
purpose of this SAP, only MC associated with the Old Skeet and Trap Range is considered in the CSM

exposure pathway analysis.

For the Old Skeet and Trap Range, historical and visual evidence indicate that MEC are not present.
Therefore, no complete exposure pathways exist for MEC, and no exposure pathway analysis was
completed for MEC. MC may be present; therefore, potential MC exposure pathways do exist. The MC
exposure pathway analysis for the Old Skeet and Trap Range is presented on Figure 10.2-7. Soil,
surface water, and sediment impacted by MC represents a primary potential source medium, as
illustrated in the CSM (Map 10.2-3). Potential receptors include both human and ecological receptors that
may disturb, unbury, or remove the source medium from the range. Potentially complete exposure
pathways exist for surface soil through ingestion, dermal contact, and inhalation for both human and
ecological receptors. Runoff, discharges, and/or erosion may transport the MC from surface soil to
surface water/sediment, so potentially complete pathways also exist for all human and ecological
receptors of surface water/sediment. Soil also represents an exposure medium when considering
plant/animal uptake for biota (including game such as deer) and human receptors consuming the affected
biota (e.g., fish and hunted game). Although hunting is not permitted on the Old Skeet and Trap Range,
there are upland hunting areas nearby. Fishing is permitted in Mattawoman Creek. There is a potential
for the MC present in the water to infiltrate to the subsurface soil or surficial groundwater. Potentially
complete exposure pathways exist for MC in subsurface soil (direct contact, ingestion and inhalation
during intrusive work activities) for all human and ecological receptors with the exception of trespassers.
It is not anticipated that trespassers would come in contact with subsurface soil. Although confining
layers are expected to prevent the migration of MC to the lower aquifers used for water supplies,

potentially complete pathways exist for MC in shallow groundwater for human receptors.
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10.2.12 Problem Definition Summary

The following is a summary of the problem definition that is detailed in Worksheet #10.2:

¢ Environmental contamination may exist at the Old Skeet and Trap Range (23.5 acres) because the
facility was active for 25 years as a skeet and trap range. Specific small arms ammunition types and
materials used at the range may have included .410-, .28-, .20-, and 12-guage shells, clay targets,
5 pound containers of smokeless powder, and shot. Based on the proximity of the site to the
Potomac River, a significant amount of the shot is assumed to have fallen both in the water and along

the shoreline of the river.

e MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and
zinc), NG, and PAHSs (from pitch tar used in the clay pigeon targets) may be present in site soil
(particularly surface soil [the 0-to 6-inch interval]) and surface water and sediment of the adjoining
Potomac River as a result of military training activities. Lead is assumed to be the primary metal MC
of concern in soil and sediment because it is the primary constituent of the spent munitions and
because of its documented toxicity to human and ecological receptors. It is anticipated that other
metals contamination will be spatially correlated with lead concentrations. MC in surface soil may
have migrated to subsurface soil and subsequently to underlying groundwater. These constituents
may have also migrated to adjoining surface water and sediment via surface soil run-off or the
discharge of contaminated shallow groundwater to the Potomac River and direct fall out over the
river. However, the nature and extent of potential environmental contamination at the site is not

known at this time (no environmental sampling has been conducted to date).

e The CSM (detailed in Worksheet #10.2) indicates that potentially complete exposure pathways exist
for both human and ecological receptors under both current and hypothetical future land uses.
However, potential human and ecological risks have not been characterized for receptors exposed to
the potentially contaminated environmental media. Unacceptable levels of human and/or ecological

risk may exist.
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Problem Definition/Conceptual Site Model for Roach Road Rifle Range (Site UXO-25)

10.3 ROACH ROAD RIFLE RANGE

10.3.1

History and Site Description

The Roach Road Rifle Range is located in the central portion of Stump Neck Annex, immediately west of

Roach Road. The 0.3-acre site was used for small arms training from approximately 1963 to 1986.

The Roach Road Rifle Range is first referenced in a 1963 memorandum from the Department of Public

Works. The 1963 hand-drawn layout for the "new pistol range" includes eight firing stands, six targets
constructed of railroad ties, and walkways, as shown on Figure 10.3-1. The plan indicates that the range
is north of Roach Road and approximatley 830 feet east of Building 65SN (located at Area 8). According
to an interview with Mr. John Bartellson, a retired EOD technician, he participated in the construction of

the small arms range in the 1960s.
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The range is first visible on a 1967 aerial photograph as a cleared area surrounded by dense vegetation,
and is still visible on a 1987 aerial photograph. The range is more distinct on a 1972 aerial photograph
(Figure 10.3-2) and is shown as a cleared area immediately north of the 90 degree turn in Roach Road.
On maps dating from 1967 to 1976, the range is labeled as #2070, a small bore and pistol range. On
these maps, #2070 is located immediately north of the 90 degree turn in Roach Road, which corresponds
to the aerial photographs from this time period. A cleared area is also visible across Roach Road on the
1972 aerial photograph (possibly a parking lot). The 1982 aerial photograph shows a southern shift in the
road to the southern side of the cleared area. On maps dating from 1981 to 1988 (Figure 10.3-3), the rifle
range is shown as a square area just south of the 90 degree turn in Roach Road. The 1987 aerial

photograph shows vegetative cover over the range and Roach Road in its current location.

Figure 10.3-2: 1972 Aerial View of the Roach Road Rifle Range.

Due to the different locations of the range presented in the 1963 memorandum, on the maps from 1967 to
1976, and on the maps from 1981 to 1988, the location of the range was mapped for this UFP SAP using
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the aerial photographs. The size of the range was established using the layout presented in the 1963

memorandum. The location of the range is provided on Map 10.3-1.
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Geolo Figure 10.3-3: Range as Shown on the
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Section 10-3.3 provides a description of the geology the Stump Neck Annex, which is applicable to the
Roach Road Rifle Range.

Soil and Vegetation Types

Section 10-3.4 provides a description of the soil and vegetation
types at the Stump Neck Annex. Vegetation at the Roach
Road Rifle Range is a mixture of shrubs and forest as
illustrated on Figure 10.3-4. According to the Soil Survey of
Charles County, soils in the area consist of silty sand with
gravel at the ground surface underlain by silty sand with clay.

Specifically, Aura gravelly sandy loam is present at the range.

Hydrology

Section 10-3.5 provides a description of hydrology at the Figure 10.3-4: Vegetation at the Roach
Stump Neck Annex. There are no surface water bodies Road Rifle Range.
present at the Roach Road Rifle Range. Based on topography, surface water flows to the north toward

Chicamuxen Creek, which drains to the Potomac River.
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Hydrogeology

Section 10-3.6 provides a description of hydrogeology for the Stump Neck Annex, which is applicable to
the area of the Roach Road Rifle Range. It is assumed that shallow groundwater flow from the Roach
Road Rifle Range follows topography and is connected to the area’s dominant surface water bodies
(Mattawoman Creek, Chicamuxen Creek, and the Potomac River). No monitoring wells are located within
the Roach Road Rifle Range.

Cultural and Natural Resources

General cultural and natural resource information for Stump Neck Annex is provided in Section 10.3.7.
Because a portion of this range is undeveloped, there is the potential for wildlife to exist at the range.
According to the 2003-2004 Stump Neck Annex Hunting Map, hunting is permitted in the undeveloped
portions of the Roach Road Rifle Range. The Chicamuxen WMA is located approximately 500 feet north

of the Roach Road Rifle Range and is located within an eagle protection area.

The Phase | Cultural Resources Survey of Stump Neck Annex and Supplemental Architectural
Investigations from August 1996 did not identify archeological sites within the Roach Road Rifle Range.
Historic and prehistoric artifacts were recovered but not in sufficient concentrations to warrant a site
designation. The locations of positive prehistoric and historic findings are identified on Figure 10.3-5. No
sites were identified within the range Maryland Register of Historic Places (State Register) or the National

Register of Historic Places.

Endangered and Special Status Species

Endangered or special status species located on the Stump Neck Annex are presented in Section 10-3.8.

These species potentially inhabit the Roach Road Rifle Range.

10.3.2 Visual Survey Observations and Results

A visual survey of the Roach Road Rifle Range was conducted during a range visit on June 2, 2004.
Malcolm Pirnie personnel walked the area north of Roach Road, which historically was the cleared area

across from the range (possibly a parking lot). Because the location of the Roach Road Rifle Range
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Figure 10.3-5: Cultural Resources Identified in Shovel Test Pits.

was determined by aerial photograph analysis after this site
visit, the majority of the range was not inspected in the field.
Thus, the presence or absence of former berms cannot be
confirmed at that time. A wooded area with similar shrubs and
trees was observed that appeared to have been cleared
approximately 25 years ago. Larger trees and pines
surrounded this area. The perimeter of this area was visually
inspected; however, the survey was limited because of safety
issues associated with swarms of yellow jackets in the area.
No ordnance, MEC, or related debris were observed during the
range visit.
The area inspected is currently used for storage of
construction-related debris, which was observed during the
visual survey. Construction debris/rubble including old
concrete pipes and telephone poles was observed in the
central portion of the range immediately north of Roach Road

(Figure 10.3-6). Piles of dirt and gravel were also observed

Figure 10.3-6 Construction Debris
Identified During the Site Visit.

throughout the site. The central portion of the site is cleared and covered with gravel and dirt.
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A series of site walks were conducted with the Sl planning project team during the late fall and winter of
2007. An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18,
2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head
Environmental Department) as part of the project kick-off meeting. A subsequent site walk was
conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail
(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech
personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer). Each
MRP site was walked and multiple photographs were taken to document conditions observed during the
site walks (Figures 10.3-7 through 10.3-10). The site walks were performed in conjunction with technical

meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.

Figure 10.3-7: General View of Vegetation Conditions Near the Roach Road Rifle Range
as Observed During Sl Site Walk.
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Figure 10.3-8: Earthen Hillside Slope Backing Former Target Butt Location on the
Roach Road Rifle Range as Observed During Sl Site Walk.

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously
identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and
USEPA Region 3 (Dennis Orenshaw). As before, MRP sites were walked and photographed to record
the conditions observed at the sites. Project quality objectives for small arms ranges were conducted

with the meeting attendees during December 19, 2007.

During the Sl site walks, it became apparent that, since closure of the range in 1986 there had been
significant placement of fill materials in the areas near present-day Roach Road. The piles of fill materials
and the staging of construction materials, telephone poles, piping, and construction debris (e.g.,
corrugated metal pipe, etc.) in the general area of the Roach Road Rifle Range added to the difficultly in
locating any remaining features of the former range. There was evidence of potential small arms usage
at the Roach Road Rifle Range, which may have occurred after the 1986 closure of the range. As shown

on Figures 10.3-9 and 10.3-10, small arms fire was directed at a coffee pot, and shot guns may also have
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been used at the Roach Road Rifle Range (as evidenced by the presence of shot gun shells on the

ground surface).

Figure 10.3-9: Evidence of Small Arms Usage at the Roach Road Rifle Range Observed
During Sl Site Walk.

Figure 10.3-10: Discarded Shotgun Shells on the Ground Surface at the Roach Road Rifle
Range as Observed During Sl Site Walk.
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As related to the Roach Road Rifle Range, the following additional observations were made based on the
conditions at the site. The PA Report relied on a sequence of historical aerial photographs and identified
that the physical location of Roach Road in the immediate vicinity of the small arms range had shifted
prior to 1982. The hazards from swarming yellow jackets prevented the PA project team from performing
a detailed site walk for the Roach Road Rifle Range. The MRP site was mapped by the PA project team
based on aerial photographic information, without the benefit of walking the site. However, during the S
site walks, it became apparent that the boundaries of former Roach Road Rifle Range needed to be
redefined. Trees located in the mapped downrange area were large and appeared to be too mature to
have grown during the 20-plus years since the end of range operations at this location in 1986.
Furthermore, the mapped range area was located across a hillside slope and into a valley from Roach
Road. Small arms ranges are generally level and have some sort of impact berm or hillside slope to
collect and contain the expended small arms ammunition. There was no berm or hillside present in the
mapped range position as presented in the PA, so the general range location seemed out of place with

the present-day topography.

A review of the 1963 hand sketch (Figure 10.3-1) indicated range dimensions and the presence of a
barricade behind the targets and specific notes on the left (toe of bank) and right (top of fill) perimeters of
the range. Using that site-specific information, the range location was modified so that the hand-sketched
range configuration was consistent with local topographic conditions. Map 10.3-1 shows the location of
the Roach Road Rifle Range as originally indicated in the PA and as subsequently revised for the SI. The
revised location for the Roach Road Rifle Range provides an improved match with the range layout as
indicated in the 1963 hand sketch and provides a refined site location that is more consistent with

conventional range design and range siting requirements.

The refined range location aids in establishing the site boundaries for the Roach Road Rifle Range and in
identifying the barricade or bullet backstop where ammunition expended on the range would have
accumulated. The topography of the hillside behind the Roach Road Rifle Range appears to have been
contoured to accommodate the range, and the excavated earthen materials were most likely used to level
the range surface and as a source of fill for the right side of the range (as viewed from Roach Road).
Expended bullets passing through the targets or passing above the targets would have continued on a

trajectory into the hillside (barricade) behind the range targets.

The updated Roach Road Rifle Range boundary proposed for the SI now includes a downrange hillside

on the western side of Roach Road that would most likely have received ammunition fired on that range.
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As shown on Figure 10.3-11, the downrange earthen hillside (barricade) directly behind the Roach Road

Rifle Range targets would be expected to contain concentrated metal from the expended bullets.

Primary Impact
Range Berm

Floor \
\

\ Safety Fan

//F 2 H

Remdues from f
Muzzle Discharge

Dlspersed Metal Concentrated Metal
in Impact Area in Impact Area

Figure 10.3-11: The Typical Distribution of Residue and Expended Ammunition on a Small
Arms Training Range is Similar to That Expected on the Ground Surface and Within the
Barricade Soil at the Roach Road Rifle Range.

Based on these observations, there should be a general area for the accumulation of expended small
arms ammunition on the Roach Road Rifle Range. Those bullets aimed below the range targets would
tend to accumulate in the target butt soil below the targets. Those fired bullets that successfully hit the
targets most likely continued on a trajectory that would continue through the targets and into the hillside
barricade (impact berm). Range fire that overshot the targets would impact the soil above and behind the
targets, but most likely within the surficial soil of the impact berm. The areas to be inspected and

assessed during the Sl are shown on Figure 17-3 in Worksheet 17.

10.3.3 Munitions and Munitions-Related Materials Associated with the Site

This section describes the munitions or munitions-related materials known or suspected to be at the
range. This includes both MEC and non-hazardous munitions-related debris (e.g., fragmentation, base

plates, inert mortar fins).
The Roach Road Rifle Range was used for small arms training and historical maps and documents state

that rifles and pistols were used at the range. Mr. Gordon Miller, a former EOD employee of NSF-IH, also

stated that pistols were used at the range. Specific ordnance types used at the range are not known.
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Lead bullets/fragments are suspected within the target butts. NG from unburned propellants and lead
from primers is suspected at the firing points. No munitions-related debris items were identified at the
Roach Road Rifle Range. No bullets or metallic debris were identified in the shovel tests conducted for
the Phase | Cultural Resources Survey of Stump Neck Annex and Supplemental Architectural

Investigations (reference).

Based on the information obtained during the data collection process, the Roach Road Rifle Range is not

suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU1associated munitions.

10.3.4 MEC Presence

The entire range has been subdivided and categorized into one of three levels of MEC presence including
known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are

known or suspected to occur. These MEC categories are discussed below.

Known MEC Areas

There are no readily apparent MEC areas associated with the Roach Road Rifle Range because small

arms do not pose an explosive hazard.

Suspected MEC Areas

There are no suspected MEC areas expected at this range because small arms do not pose an explosive

hazard.

Areas Not Suspected to Contain MEC

Small arms are not MEC; therefore, there are no areas at the Roach Road Rifle Range suspected to
contain MEC.

10.3.5 Ordnance Penetration Estimates

For small arms ranges, the ITRC has prepared a document titled, “Characterization and Remediation of
Soils at Closed Small Arms Firing Ranges”, dated January 2003, to provide information on the general
layout of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC
as a result of range use and the characteristics of the munitions used. According to the January 2003

ITRC guidance document titled "Characterization and Remediation of Soils at Closed Small Arms Firing
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Ranges", the penetration depth of small arms on the range floor is 1 foot or less. The document states
that rounds that impact the range floor typically had a flat trajectory that fell short of or missed the target,
or resulted from ricochet, and these fragments are usually found within the top 6 inches of soil. MC at the

RRR Range is expected to be concentrated in the target butts.

10.3.6 Munitions Constituents

For small arms ammunition, the primary MC of concern is lead from shot. Other associated MC less likely
to be of concern may include antimony, arsenic, copper, nickel, and lead styphnate/lead azide. These
MC are not consumed when the munitions items function as they are designed. Therefore, these MC
may exist at the Roach Road Rifle Range. NG from unburned propellants and lead from primers is

suspected at the firing points. There was no record found of environmental sampling at the range.

10.3.7 Contaminant Migration Routes

Contaminants at the Roach Road Rifle Range may potentially migrate within soil, groundwater, surface
water and sediment. The Roach Road Rifle Range’s proximity to Chicamuxen Creek and its unnamed
tributaries provides possible migration routes to surface water. Storm water discharges to surface water
via overland flow. Groundwater in the shallow water table aquifer also likely flows towards Chicamuxen
Creek; therefore, MC leaching from soil into shallow groundwater may migrate to surface water.
Sediments can act as contaminant repositories, and sediment mixing and dredging can act as migration
routes to surface water. MC in surface soil and sediment may migrate via plant/animal uptake. Direct
human or biota contact with surficial and subsurface soil is possible if the soil is disturbed. Based on a
review of hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the deeper
aquifers used as water supplies. However, shallow groundwater is still considered a potential exposure

medium.

10.3.8 Receptors

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors,
maintenance workers, recreational users, and trespassers. Plant and animal biota are also potential

receptors. Examples of ecological receptors include deer, wild turkey, and waterfowl.

Buildings Near/Within Site

There are no buildings currently located at the Roach Road Rifle Range. Firing stands, targets, and

walkways were present at the site when it was active. The firing stands may be the ones observed at the
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former Small Arms (pistol) Range on Rum Point Road during the Sl site walk and are currently used for

storage purposes.

Utilities On/Near Site

There are no electrical, telephone, sanitary sewer, or potable water lines at the Roach Road Rifle Range.

10.3.9 Land Use

There is no readily available information on land use prior to 1963. From 1963 until 1986, the range was
maintained as a rifle range. The site is currently undeveloped and is adjacent to an area used for storage
of dirt, gravel, telephone poles, and other road construction supplies. According to installation personnel,
there are no planned changes to activities at the Roach Road Rifle Range. According to the 2003-2004

Stump Neck Annex Hunting Map, the Roach Road Rifle Range is located within an upland hunting area.

10.3.10 Access Controls/Restrictions

No public access is authorized at NSF-IH. Signs, partial fencing, locked/secured gates, login book/office
check-in, and vehicle security patrols are used to control the entire facility. There are no access control
features specific to the Roach Road Rifle Range. According to the 2003-2004 Stump Neck Annex
Hunting Map, hunting is permitted within the Roach Road Rifle Range.

10.3.11 Conceptual Site Model

A general description of the CSM exposure pathway analysis is included in Section 10.3.7. For the
purpose of this SAP, only MC associated with the Roach Road Rifle Range is considered in the CSM

exposure pathway analysis.

For the Roach Road Rifle Range, historical and visual evidence indicate that MEC are not present.
Therefore, no complete exposure pathways exist for MEC and no exposure pathway analysis was
completed for MEC. Soil impacted by MC represents a primary potential source medium, as illustrated in
the CSM (Map 10.3-2). Potential receptors include both human (Navy personnel, contractor/visitors, and
trespassers) and ecological receptors (biota) that may contact MC in soil. A potentially complete
exposure pathway exists for surface soil through ingestion, inhalation, and dermal contact for both human
and ecological receptors. Soil also represents an exposure medium when considering plant/animal
uptake for biota (including game such as deer and wild turkey) and human receptors consuming the

affected biota (e.g., hunted game). Precipitation infiltration may provide for contaminant mobility into
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subsurface soil and into the shallow or surficial groundwater aquifer, which is assumed to be connected to
nearby surface water bodies. Subsurface soil represents an exposure medium when considering
potential future construction or ground disturbances by Navy personnel, contractors/visitors, and biota.
Runoff/erosion impacting surface water/sediment also presents a potential exposure medium to human
receptors and biota. Although confining layers are expected to prevent the migration of MC to the lower
aquifers used for water supplies, potentially complete pathways exist for MC in shallow groundwater for
human receptors. The MC exposure pathway analysis for the Roach Road Rifle Range is presented on
Figure 10.3-12.

10.3.12 Problem Definition Summary

The following is a summary of the problem definition which is detailed in Worksheet #10.3:

¢ Environmental contamination may exist at the Roach Road Rifle Range (0.3 acre) because the facility
was an active range from 1963 through 1986. Specific small arms ammunition types and materials
used at the Roach Rifle Range most likely included small arms and pistol ammunition (9mm, .45-cal,
and .50-cal). Expended bullets are suspected along the range floor and in the earthen embankment

to the west behind the former range targets (i.e., the primary impact berm).

e MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and
zinc) and NG may be present in site soil (particularly surface soil [the 0- to 6-inch interval]) and
surface water and sediment of drainageways leading from the range to the adjoining unnamed
tributaries, wetlands, and Chicamuxen Creek. Lead is assumed to be the primary metal MC of
concern because it is the primary constituent in the spent munitions and because of its documented
toxicity to both human and ecological receptors. It is anticipated that other metals contamination will
be spatially correlated with lead concentrations. MC, if present in surface soil, may have migrated to
subsurface soil and subsequently infiltrated to underlying groundwater. These constituents may have
also migrated to the aforementioned adjoining surface water bodies via surface soil runoff or
discharge of contaminated shallow groundwater to surface water. However, the nature and extent of
the potential environmental contamination at the Roach Road rifle Range is not known at this time (no

environmental sampling has been conducted to date).
e The CSM (detailed in Worksheet #10.3) indicates that potentially complete exposure pathways exist

for both human and ecological receptors under both current and hypothetical future land uses.

However, potential human and ecological risks have not been characterized for receptors exposed to
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the potentially contaminated environmental media. Unacceptable levels of human and/or ecological

risk may exist.
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SAP WORKSHEET #10.4:
Problem Definition/Conceptual Site Model for Rum Point Skeet Range (Site UXO-16)

10.4 RUM POINT SKEET RANGE

10.4.1 History and Site Description

The Rum Point Skeet Range was constructed and became operational in 1991 as part of the Morale,
Welfare, and Recreation program. The area has two skeet ranges side by side and separated by a
wooden fence (Map 10.4-1). A 30-foot by 60-foot modular administrative building was constructed in the
observation area directly south of the shooting points. An August 1990 range plan drawing outlines the
construction plans for the skeet and trap houses, concrete pads and walkways, new access road and
parking lot, and new clearing limits. According to installation personnel, this range was used exclusively
as a recreational facility. The Potomac River Gun Club used and maintained the range as a private
combination skeet, trap and three-dimensional archery range. During this time, the Administration

Building (#2153) became the gun club’s headquarters. The skeet range was closed in 2001.

The former Rum Point Skeet Range covers approximately 33.45 acres in the northeastern section of the
Stump Neck Annex. This acreage covers a 900-foot arc from the firing points on the southern end of the
range to the northern edge of the range. This distance complies with the skeet range safety requirements
as stated in the 1958 U.S. Naval Aeronautical Shore Facilities Programming Guide. According to the
1999 Environmental Management Plan produced by the Potomac River Gun Club (ref), an estimated
85,000 targets were thrown per year for practice and competition shooting. Only shotguns were used at
the range. Approximately 5,300 pounds of lead were deposited at the skeet range each year. From this
estimation, roughly 53,000 pounds of lead shot fell within the shot fall zone at the range during its

10 years of operation.

Topography

Section 10-3.2 provides a general description of topography for the Stump Neck Annex. The topography
of the former Rum Point Skeet Range is gently sloping from southeast to northwest. Over 94 percent of
the range is located on upland terrain. The cleared area of the range is fairly flat. West of the cleared
area, the land has a gradual downward slope toward the wetland area and beyond. Approximately
90 percent of the Rum Point Skeet Range is located at or above an elevation of 30 feet above msl.
Based on the topography of the area and the complete vegetative ground cover, severe erosion is not

considered to be a problem.
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Geology

Section 10-3.3 provides a description of the geology of Indian Head and the Stump Neck Annex. There is
no range-specific geologic information for the Rum Point Skeet Range because no wells are located

within the boundaries and no sampling has been performed.

Soil and Vegetation Types

Section 10-3.4 provides a description of the soil and vegetation types at Indian Head and the Stump Neck
Annex. According to the Soil Survey of
Charles County, the surface soil at the Rum
Point Skeet Range consists of a thick series
of silty clays. The subsurface soil is a
combination of Sassafras sandy loams with 0
to 5 percent slopes and moderate erodability.
These soils form on upland terrains that are
nearly level to moderately sloping. They are
well-drained soils with moderate

permeability.  During construction of the

range in 1991, activities affecting the soil

included earth movement and excavation to

Figure 10.4-1: Grass Surrounding the Concrete Firing
level the firing pad area. Grasses and shrubs Pad and Bordering Hardwood Forest.

have now taken root directly within the disturbed surface soil, thus limiting possible erosion. The

vegetation on the range is characterized by open fields with maintained grass surrounded by hardwood
forests and wetlands. High grasses of the family Graminea and genus festuca, such as Kentucky Fescue
31, were planted by the Potomac River Gun Club within specific zones to dissuade birds and waterfowl
from grazing or nesting on the range. There is a 100-yard transition zone between the grasses and the
tree line containing a mix of high scrubs, bushes, and tall grasses. The trees are approximately 50 to
75 feet tall. The wetland area is classified by the installation as Palustrine forested broad-leaved

deciduous wetland. Figure 10.4-1 illustrates the vegetation on the range.

Hydrology

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex. There are
two small unnamed tributaries of the Rum Point Skeet Range and a wetland area on the western portion
of the range. Surface water runoff occurs in the direction of the wetlands. The Potomac River Gun Club

planted tall Fescue grass along the shot fall zone to minimize overland flow. The range was also graded
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so that surface runoff is directed away from the shot fall zone to the western edge of the range. The

wetlands and tributaries eventually drain into Mattawoman Creek.

Hydrogeology

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex.
There are no wells located on the Rum Point Skeet Range; however, there is a monitoring well adjacent
to the southern side of the range. The well is not used for drinking water, and there are no available data.
The closest potable well to the Rum Point Skeet Range is a private well located on Rum Point,
approximately 1,200 feet north (downgradient) of the range along Rum Point Road. The well is
considered to be private due to the low population density. This well is tested quarterly or monthly if
used. The well was installed in 1978 at an elevation of 4 feet above msl with a screened interval of 231 to
246 feet below msl, within the lower Patapsco aquifer, and has an estimated flow rate of 15 gallons per

minute. The static water level is 18 feet below msl.

Cultural and Natural Resources

General cultural and natural resource information for the Stump Neck Annex is provided in Section
10.3.7. The range is located in a species protected area and contains a wetland area on the western
side. The 1996 Phase | Cultural Resources Survey and Supplemental Architectural Investigations

identified three sites that partially overlap the Rum Point Skeet Range.

Site 18CH391: This site was previously identified in a 1966 historic survey. Artifacts recovered from this
site were from the Late Archaic through Late Woodland periods. The size and nature of the site suggest
that it was once a base camp or village. Many of the prehistoric materials were from the Ap horizon. It
was recommended for a Phase Il evaluation. The site overlaps the northeastern portion of the Rum Point

Skeet Range, and its location is provided on Figure 10.4-2.
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Figure 10.4-2: Location of Site 18CH391.

Site 18CH628: This small Late Woodland site contained a wide variety of artifact classes including
debitage, flake tools, ceramics, and fire-cracked rock. The artifacts provide evidence that the site was a
resource procurement site or a briefly occupied camp. Cores and primary debitage were located in the
southeastern portion of the site. Ceramic artifacts were located in the northwestern portion of the site.
Recovered historic artifacts were most likely from field scatter. The site was recommended for a Phase I

evaluation. This site overlaps the eastern side of the Rum Point Skeet Range (Figure 10.4-3).

Site 18CH630: A diverse collection of prehistoric artifacts including debitage, a flake tool, a core,
ceramics, and fire-cracked rock fragments were recovered at this small Late Woodland site. The artifacts
were uncovered in unplowed Sassafrass Silt Loam soils. A Phase Il evaluation of the site was
recommended. The entire site is overlain by the northwestern section of the Rum Point Skeet Range
(Figure 10.4-3).

Endangered and Special Status Species

As discussed in Section 10.3.8, endangered and special status species are reported to exist at the Stump
Neck Annex, but none are known to inhabit the Rum Point Skeet Range. The former Rum Point Skeet

Range is located within an eagle protection area and in a designated species protection area.
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Figure 10.4-3: Location of the Rum Point Skeet Range and Sites 18CH628 and 18CH630.

10.4.2 Visual Survey Observations and

Results

A visual survey of the Rum Point Skeet Range
was conducted on June 25, 2003. Malcolm
Pirnie  personnel, along with NSF-IH
Environmental Office personnel, walked the
tree line surrounding the range and several
transects through the middle of the range.
The range is semicircular in shape and
accessed from the south at the end of Skeet
Range Way. A wooden fence divides the
range from the roadway and the small parking
area, which are lined with streetlights.
Building 2153RP is located on the southern

Figure 10.4-4: Concrete Pad and Firing Lines
Visible on the Southern Edge of the Range

side of Skeet Range Way. The building appeared to be in working condition and in use. The range

boundaries overlap Rum Point Road and a small area of land directly east of the road. This road and the

cleared portion of the range are separated by forest. The western portion of the range is transected by

wetlands. The range appears to be well maintained, and the grass is mowed. The cleared area of the

range is approximately 6 acres. The semicircular concrete pads and firing lines for both ranges are still
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clearly visible on the range, as illustrated on Figure 10.4-4. There are five concrete walkways on each
range. The target houses for the ranges remain. Each range has its own trap house and its own low or
high house and shares the one combination high/low house located in the center of the two ranges.
There is a 34-foot-long, 8-foot-high wooden protection fence behind the combination house that
separates the two ranges. Firing occurred from the concrete pads towards the northern edge of the
range.

Clay targets (White AA flyers) were found along the northeastern tree line of the range; an example is
shown on Figure 10.4-5. Storage boxes/trailers labeled C45, C12, C13, and C44 were located at the end
of Skeet Range Way along the southwestern range perimeter. Four empty 55-gallon steel drums were
found next to the southwestern side of the range. One empty shotgun shell casing was identified next to
the drums.

Figure 10.4-5: Clay Target (White AA Flyer) Found
at the Rum Point Skeet Range.

A series of site walks were conducted with the Sl planning project team during the late fall and winter of
2007. An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18,
2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head
Environmental Department) as part of the project kick-off meeting. A subsequent site walk was
conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail
(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech
personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer). Each
MRP site was walked, and multiple photographs were taken to document the site conditions observed
during the site visit (Figures 10.4-6, 10.4-7, 10.4-8, 10.4-10, 10.4-11, and 10.4-13). The site walks were
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performed in conjunction with technical meetings at the facility that reviewed the proposed approaches for

the MC fieldwork programs.

Figure 10.4-6: View of the Rum Point Skeet Range Looking South to General Firing Line Area.

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously
identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and
USEPA Region 3 (Dennis Orenshaw). As before, MRP sites were walked and photographed to record
the conditions observed on the sites. Project quality objectives for small arms ranges were discussed

with the meeting attendees during December 19, 2007.
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Figure 10.4-7: View of the Rum Point Skeet Trap Range Looking East in the Vicinity of
the Former Range Skeet Houses and Firing Locations.
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Figure 10.4-8: View of the Rum Point Skeet Range in the Vicinity of the F
Locations.
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As related to the Rum Point Skeet Range, the following observations were made based on the conditions
at the site. As indicated in the maps provided in the PA Report (Malcolm Pirnie, 2005), much of the area
within the boundary of the Rum Point Skeet Range drains to the west via a shallow surface depression.
This surface depression receives surface water runoff from the range then conveys the water and
sediment into an unnamed ftributary and wetland that discharges into Mattawoman Creek. Dissolved
metals and/or soil/sediment particulates are most likely transported within this drainageway during
precipitation events to Mattawoman Creek and may eventually discharge into the nearby Potomac River
and beyond the Stump Neck Annex installation boundary. For purposes of the Sl, the MRP site
boundaries for the Rum Point Skeet Range address only the areas within the Stump Neck Annex

installation boundary.

Figures 10.4-9a and 10.4-9b present the expected distributions of range residues on the ground surface
at the Rum Point Skeet Range. A graded pattern is observed in skeet range residue (target fragments,
shotgun shell pellets, etc.) based primarily on the mass, velocity, and general aerodynamic properties of
the fired items and the resulting target fragments (Figure 10.4-9a). The zone of maximum shot fall begins

approximately 375 feet from the firing point (Figure 10.4-9b).

Characterization - Shotgun Characterization - Skeet Range
Range Lavout Layout

Area with highest
potential lead shot

accumulation
Maximum Shot
Fall Area B 375 ft
- Firing Line -
[ . pm— ; I \‘ // \ \ .
4 Area with potential oy i il
g . target fragment . e
= R ' ol accumulation Seaa e
<o et ___--m"i—'w >\ e e 7
Dispersed target Dispersed metal ’m‘ B | ’m
fragments in surface soil shot in surface soil J

Figures 10.4-9a and 10.4-9b: Views of typical skeet ranges showing distribution of range residues
and areas of maximum shot fall on the range surface.

During the Sl site walk, target fragments were observed on the ground surface (Figures 10.4-10 and
10.4-11). The observed target fragments consisted of small pieces of the clay targets that most likely had
been hit by shotgun fired pellets, shattered in flight, and fell to the surface in small shards
(Figure 10.4-10), and larger fragments that continued on a modified trajectory and fell to the ground

further from the firing point (Figure 10.4-11) and closer to the tree line on the range.
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Figure 10.4-10: Target Debris Observed on the Ground Surface at the Rum Point
Skeet Range during Sl Site Walk.

Rum Point Skeet Range during Sl Site Walk.
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The detection of these types of range debris on the ground surface in a general gradation from the firing
point on the Rum Point Skeet Range is consistent with anticipated deposition points for skeet range

debris as illustrated in Figure 10.4-12.

Cartridges, Clay Targets, and

Empty TARGETS ' 'LEAD SHOT
cartridges
cases Jf

......................
...............
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] ] I 1 [ 1
120 135 180

1 1 1 1 1
/ €0 /1 <0
Traps WADS Weathered Shot greatest
& control targets concentrations
systems Shot depositions

Figure 10.4-12: A Side View of a Typical Trap/Skeet Range Showing the
Distribution of Range Residue (Shotgun Cartridge Wads, Target
Fragments, Used Targets, and Shot Pellets) Located on the Ground
Surface.

As illustrated on Figure 10.4-12, the clay pigeon targets were launched from a control system by means
of a mechanical device. The target would pass across the field of view, downrange of the individual on
the firing line, and the shotgun was aimed and shot to impact and break the clay target with the fired
metal pellets. Shotgun wads ejected during firing would land near the firing point on the range surface
(Figure 10.4-13).

Expended shotgun shell pellets missing their intended targets would continue undisturbed on a standard
trajectory to the north toward the forested portions of the Rum Point Skeet Range. Intact targets would
land on the ground surface. Targets successfully hit with shot on the range would fragment and fall to the
ground surface. The much denser shot pellets, after they impacted the clay targets, would continue on a

slightly revised trajectory and fall to the ground downrange.
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Figure 10.4-13: Shotgun Cartridge Wads with Some Target Fragment Debris Observed
on the Ground Surface (near Firing Line) at the Rum Point Skeet Range during Sl Site
Walk.

Map 10.4-2 depicts the zone of maximum shot fall accumulation, which is presumed to occur near the
tree line on the Rum Point Skeet Range and away from the firing point. A shallow surface depression
located northwest of the firing points receives surface water runoff from the range. Transport of dissolved
metals and soil/sediment particulates occurs within this drainageway during precipitation events.
Sampling efforts for the Sl will include sampling of the surface sediment (and water if present) in this
drainageway to evaluate potential impacts to surface water quality and to ascertain the transport
mechanisms for contaminant migration (dissolved versus particulate transport) for MCs in range soil and

sediment.

10.4.3 Munitions and Munitions-Related Materials Associated with the Site

This section describes the munitions or munitions-related materials known or suspected to be at the
range. This includes both MEC and non-hazardous munitions-related debris (e.g., fragmentation, base

plates, inert mortar fins).

The Rum Point Skeet Range was used as a recreational small arms range. According to the installation

and documents from the Potomac River Gun Club, only shotguns were used at the range.
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Based on the information obtained during the data collection process, the Rum Point Skeet Range is not

suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU-associated munitions.

10.4.4 MEC Presence

The entire range has been subdivided and categorized into one of three levels of MEC presence including
known MEC areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are

known or suspected to occur. The MEC categories are discussed below.

Known MEC Areas

There are no readily apparent MEC areas associated with this range because small arms do not pose an

explosive hazard.

Suspected MEC Areas

There are no suspected MEC areas expected at this range because small arms do not pose an explosive

hazard.

Areas Not Suspected to Contain MEC

Small arms are not explosive; therefore, the entire range is not suspected to contain MEC.

10.4.5 Ordnance Penetration Estimates

The depth to which munitions penetrate below the ground surface depends on many factors, including the
type of soil, angle of impact, size of the munition, velocity at impact, and range-specific environmental

conditions.

For small arms ranges, the ITRC has prepared a document titled, “Characterization and Remediation of
Soils at Closed Small Arms Firing Ranges”, dated January 2003, to provide information on the general
layout of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC
as a result of range use and the characteristics of the munitions used. According to the ITRC guidance,
the penetration depth of small arms on the range floor is 1 foot or less. The document states that rounds
that impact the range floor typically had a flat trajectory that fell short of or missed the target, or resulted
from ricochet, and these fragments are usually found within the top 6 inches of soil. For trap and skeet

ranges, the ammunition is dispersed as pellets over a small area in the direction of fire. According to the
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1958 Programming Guide, the minimum safe range from a skeet/trap range is 900 feet. Pellets dispersed
from a shotgun would be deposited on the ground surface and not significantly penetrate the ground

unless disturbed.

10.4.6 Munitions Constituents

The potential for lead contamination exists over the entire 900-foot arc covered by the Rum Point Skeet
Range. According to the ITRC guidance, the positions of the shooters and the angles at which the skeet
targets are thrown create a fan-shaped shot fall zone. Figure 10.4-14 provides the typical shot fall layout
of a skeet range. Depending on the shot angle, wind, and blocking effect of trees, the typical shotfall
zone extends up to 680 feet. As illustrated on the figure, the overlapping fans create an area of maximum
shot fall positioned approximately 375 to 600 feet from the firing point. The maximum shot fall zone is the

area in which the highest concentrations of lead and debris are expected.

At the Rum Point Skeet Range, the cleared area of the range extends approximately 400 feet from the
firing point. Thus, the theoretical maximum shot fall zone would extend past the tree line. The actual
shot fall zone is an area slightly less than the theoretical shot fall zone due to the blocking effect of the
trees. The theoretical and actual shot fall zones at the Rum Point Skeet Range as provided by the

Potomac River Gun Club are illustrated on Figure 10.4-15.

The potential for lead contamination is greatest along the actual shot fall zone located at the tree line.
There is a concern that the lead shot is embedded within the trees or possibly within the wetland area
located on the western edge of the range. There was no record found of any excavations or
environmental sampling on the range. Other MC at the range may include elevated concentrations
metals such as antimony, copper, zinc, and arsenic from bullets, fragments, and bullet jackets. The only
munitions-related debris items located on range were clay targets. These targets normally contain
approximately 32 percent petroleum pitches (Chemical Abstract Service [CAS] 68334-31-6, CAS
68187-58-6) and 67 percent dolomitic limestone (CAS 16389-88-1). Petroleum pitch contains PAHSs,
some of which are classified as carcinogens. The targets are not considered an explosive or fire hazard.
Several of these targets were found at the range during the visual survey. NG from unburned propellants

and lead from primers is suspected at the firing range.
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Figure 10.4-14: Typical Shot Fall Layout for a Skeet Range.
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Figure 10.4-15: Location of Theoretical and Actual Shot Fall Zones on the Rum Point Skeet Range.
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10.4.7 Contaminant Migration Routes

Contaminants at Rum Point Skeet Range may potentially migrate in soil, groundwater, surface water, and
sediment. Direct human or biota contact with surficial and subsurface soil is possible if the soil is
disturbed. The Rum Point Skeet Range’s unnamed tributaries, wetlands, and proximity to Mattawoman
Creek provide possible migration routes to surface water. The majority of the range area is sloped toward
the wetland area and Mattawoman Creek. Storm water discharges to surface water via overland flow.
Groundwater in the shallow water table aquifer also likely flows towards Mattawoman Creek; therefore,
MC leaching from soil into shallow groundwater may migrate to surface water. Sediments can act as
contaminant repositories, and sediment mixing and dredging can act as migration routes to surface water.
MC in surface soil and sediment may migrate via plant/animal uptake. Based on a review of
hydrogeological data, it is unlikely that MC in shallow groundwater would migrate to the deeper aquifers

used as water supplies. However, shallow groundwater is still considered a potential exposure medium.

10.4.8 Receptors

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors,
maintenance workers, recreational users, and trespassers. Plant and animal biota are also potential

receptors. Examples of ecological receptors include deer, wild turkey, and waterfowl.

Buildings Near/Within Site

Building 2153 is located on Skeet Range Way on the southern side of the former range. The Potomac
River Gun Club used the building while the range was operational. A wooden fence divides the building
from the firing area. The other structures on range include storage boxes/trailers designated C12, C13,
C45, and C44 that are positioned at the end of Skeet Range Way. The low, high, and trap houses once
used for the skeet range are still intact. The two trap houses are numbered 2169RP and 2163RP, the
high house is 2170RP, the one combination house is Building 2164RP, and the low house is Building

2162. There are no other installation structures on or near the range.

Utilities On/Near Site

Building 2153, the former Potomac River Gun Club Headquarters, has water and electricity. Streetlights
are located along Skeet Range Way. No overhead power lines are visible. A 1990 construction map of
the range outlines installation of a %-inch conduit including ground wires to be installed 18 inches below
the surface. The wires are shown connecting the low, high, and trap houses to an unidentified trailer on

the range, which is assumed to be Building 2153.

010801/P (WS #10) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: April 2009

Worksheet #10

Page 121 of 298

10.4.9 Land Use

There is no readily available information on the land use prior to 1991. From 1991 until 2001, the area
was maintained as a skeet and trap range. The range was primarily used and maintained by the
Potomac River Gun Club. The club was operational at NSF-IH for approximately 15 years at another
location on the Stump Neck Annex prior to its move to the Rum Point Skeet Range in 1991. The club
volunteered to relocate due to environmentally sensitive issues at its previous location. Building 2153

was used as the club’s headquarters.

10.4.10  Access Controls/Restrictions

A locked gate at the east end of Skeet Range Way limits access to the range; however, the Rum Point
Skeet Range is not within the Stump Neck secured perimeter fence. A wooden split rail fence runs along
the southern and eastern edges of the Rum Point Skeet Range. Skeet Range Way leads directly to the
southern edge of the range. The area is surrounded by forests on the northern and eastern sides.

Wetlands are located in the western portion of the site.

According to the 2003-2004 Stump Neck Annex Hunting Map, the former skeet range is located within an
eagle protection area as designated by the installation. Hunting is permitted within this region by

permission.

The wetlands located on the western edge of the range are protected under Executive Order 11990,
which prohibits construction in a wetland area unless there is no practicable alternative and all possible
measures are taken to minimize the environmental impacts. Wetlands are also protected under
Section 404 of the Clean Water Act, which requires a permit to be obtained from the USACE before any
work in a wetland can begin. The wetland on the former skeet range is classified as Palustrine forested

broad-leaved deciduous wetland.

According to the Soil Survey of Charles County, many of the soil types at Stump Neck and Indian Head
have load-bearing capacity limitations as a result of high water tables and extreme erodability conditions.
Based on this information, the installation has limited the construction and use of septic systems in
specific areas of concern. The former Rum Point Skeet Range is located in a region that has a seasonal
high water table and overlaps an area containing hydric soils. The range overlaps two restriction areas:

one in which septic systems are prohibited and the other in which a waiver is required for septic systems.
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10.4.11 Conceptual Site Model

A general description of the CSM exposure pathway analysis is included in Section 10.4.7. For the
purpose of this SAP, only MC associated with the Rum Pont Skeet Range is considered in the CSM

exposure pathway analysis.

For the Rum Point Skeet Range, historical and visual evidence indicates that MEC are not present.
Therefore, no complete exposure pathways exist for MEC, and no exposure pathway analysis was
completed for MEC. Soil and surface water/sediment impacted by MC represents a primary potential
source medium, as illustrated in the CSM (Map 10.4-3). Exposures to surface soil, subsurface soil, and
surface water/sediment containing MC may present potentially complete exposure pathways for human
and ecological receptors. The MC exposure pathway analysis for the Rum Point Skeet Range is
presented on Figure 10.4-16. All human and ecological receptors have potentially complete exposure
pathways for direct contact with MC in surface soil, which includes dermal contact, ingestion, and
inhalation (dust). Runoff, discharges, and/or erosion may transport MC from surface soil to surface
water/sediment. Because the area is partially located on a wetland, there are also potentially complete
pathways for all human and ecological receptors of surface water/sediment. The food chain also
represents an exposure medium when considering plant/animal uptake for biota (including game such as
deer and wild turkey). Hunting is permitted at the site during certain periods of the year by permit only,
creating potentially complete pathways from the food chain to all human receptors if hunted game are
consumed. Precipitation infiltration may provide for lead and PAH mobility into subsurface soil and to the
surficial groundwater aquifer. Potentially complete exposure pathways exist for MC in subsurface soil
(direct contact, ingestion, and inhalation during intrusive work activities) for all human and ecological
receptors with the exception of trespassers. It is not anticipated that trespassers would come in contact
with subsurface soils. Although confining layers are expected to prevent the migration of MC to the lower
aquifers used for water supplies, potentially complete pathways exist for MC in shallow groundwater for

human receptors.

10.4.12 Problem Definition Summary

The following is a summary of the problem definition that is detailed in Worksheet #10.4:

e Environmental contamination may exist at the Rum Point Skeet Range (33.45 acres) because the
facility was active for 10 years (1991 to 2001) as a skeet range (limited to shotguns). Specific small
arms ammunition types and materials used at the Rum Point Skeet Range may have included .410-,

.28-, .20-, and 12-guage shells, and clay targets. Based on the anticipated annual site usage,
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53,000 pounds of lead and 196,800 pounds of clay target fragments may have accumulated in soil
over the 10 years of operations. Lead shot may also be imbedded in trees along the tree line within
the shot fall zone for the range. Much of the area within the boundary of the range drains to the west
via a shallow surface depression that conveys surface water and sediment into a wetland and

unnamed tributaries that discharge into Mattawoman Creek.

e MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and
zinc), NG, and PAHs (from pitch tar used in the clay pigeon targets) may be present in site soil
(particularly surface soil [the 0-to 6-inch interval]) and surface water and sediment of the adjoining
tributaries, wetland, and Mattawoman Creek as a result of the military training activities. Lead is
assumed to be the primary metal MC of concern in soil because it is the primary constituent of the
spent munitions and because of its documented toxicity to human and ecological receptors. It is
anticipated that other metals contamination will be spatially correlated with lead concentrations. MC
in surface soil may have migrated to subsurface soil and subsequently infiltrated to underlying
groundwater. These constituents may have also migrated to adjoining surface water and sediment
via surface soil run off or the discharge of contaminated shallow groundwater to the surface water of
the adjoining tributaries, wetland, and Mattawoman Creek. However, the nature and extent of the
potential environmental contamination at the Rum Point Skeet Range is not known at this time (no

environmental sampling has been conducted to date).

e The CSM (detailed in Worksheet #10.4) indicates that potentially complete exposure pathways exist
for both human and ecological receptors under both current and hypothetical future land uses.
However, potential human and ecological risks have not been characterized for receptors exposed to
the potentially contaminated environmental media. Unacceptable levels of human and/or ecological

risk may exist.
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SAP WORKSHEET #10.5:
Problem Definition/Conceptual Site Model for Small Arms (Pistol) Range (Site UXO-17)

10.5 SMALL ARMS (PISTOL) RANGE

10.5.1 History and Site Description

The Small Arms Range is approximately 2.41 acres in area and is located at the eastern perimeter of the
Stump Neck peninsula. The SDZ, which extends east of the Small Arms Range, covers 382.12 acres.
Navy personnel used this range for training and qualifying activities from the mid-1980s until 1991.
Rounds were fired into the side of a hill located on the range. The Small Arms Range was closed in
August 1991 due to its proximity to General Smallwood State Park, which borders the range on the target
side, presenting the potential for stray rounds to enter the park. Subsequently, the range was used for

bow qualification, the exact dates of which are unknown.

The Small Arms Range is also known as the Old Pistol Range. When used as a pistol range, the range
had three firing lines with north-south orientation, two concrete walkways with east-west orientation, and a
stone walkway located in the northern portion of the range (Map 10.5-1). According to personnel
interviews, silver-contaminated soil from the X-ray Facility (IR Site #5, Building 731 on the Main
Installation) was buried and covered with a clay layer at the Small Arms Range after the range was
closed. The buried soil is in two earthen mounds located near the center of the Small Arms Range and is

not considered part of the range (see Figure 10.5-1). Currently the Small Arms Range is an open field.
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Figure 10.5-1: Silver Contaminated Soil Mounds

In 1992, this range was identified as SWMU #29: Pistol Range and added to the IR Program at the
Stump Neck Annex. In January 2002, a desktop audit was performed and concluded that insufficient

information was available; therefore, the Small Arms Range still remains an AOC pending investigation.

Topography

Section 10-3.2 provides a general description of topography for the Stump Neck Annex. The topography
of the Small Arms Range can be described as relatively flat with a hill on the eastern side, bordering
General Smallwood State Park. The highest point on the Small Arms Range is in the northeastern corner

at an elevation of approximately 100 feet above msl.

Geology

Section 10-3.3 provides a description of the geology of Indian Head and the Stump Neck Annex, which is
applicable to the Small Arms Range. There is no range-specific geological information for the Small Arms

Range.

Soil and Vegetation Types

Section 10-3.4 provides a description of the soil and vegetation types at Indian Head and the Stump Neck
Annex. According to the Soil Survey of Charles County, the predominant soil types at the Small Arms

Range are silty loams and gravelly sandy loam. Specifically, the soils consist of moderately eroded,
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Beltsville silt loam with 2 to 5 percent slopes and a moderately eroded Aura gravelly loam with 10 to

15 percent slope. The Small Arms Range is located within a hardwood forest area.

Hydrology

Section 10-3.5 provides a description of hydrology at Indian Head and the Stump Neck Annex. The
closest water body to the Small Arms Range is an unnamed tributary along the western boundary of the
range. Surface water runoff likely follows topography at the range towards the unnamed tributary. There

are no known wetlands in the area.

Hydrogeology

Section 10-3.6 provides a description of hydrogeology for Indian Head and the Stump Neck Annex, which
includes the Small Arms Range. It is assumed that shallow groundwater flow from the Small Arms Range
follows topography towards the unnamed tributary and is connected to the area’s dominant surface water

bodies (Mattawoman Creek and Potomac River).

Cultural and Natural Resources

General cultural and natural resources for NSF-IH are provided in Section 10-3.7. According to the 1996
Phase | Cultural Resources Survey of Stump Neck Annex, there are no archeological/cultural sites within

the Small Arms Range. Several shovel test pits were dug on the site, and all were negative for artifacts.

Endangered and Special Status Species

As discussed in Section 10-3.8, endangered species are reported to exist at the Stump Neck Annex.

These species may be present at the Small Arms Range.

10.5.2 Visual Survey Observations and Results

A visual reconnaissance of the Small Arms Range was conducted on June 25, 2003. Malcolm Pirnie
personnel walked the site from the southwestern corner of the range towards the northwestern corner.
The Small Arms Range currently consists of an open field. Two berms are located in the central portion
of the Small Arms Range. According to range personnel, silver-contaminated soil from the X-ray Facility
was buried on site in approximately 1992. The majority of the range is covered by thick vegetation
including tall grasses and hardwood species. Evidence of the former range was observed, including

three firing lines and target boards. Concrete walkways, a small wooden shack, and wooden stands were
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also observed at the Small Arms Range (see Figures 10.5-2 and 10.5-3). The wooden stands were likely
used as tree stands to shoot at the targets. However, it is not known if the tree stands were used for

pistol shooting, bow shooting, or both.

There were no physical indications of MEC observed during the inspection of the Small Arms Range.
Because only small arms were used, MEC is not anticipated at the Small Arms Range. Although no
munitions and/or ordnance items were observed on the surface of the areas walked during the survey,
the possibility that MC may remain beneath the surface cannot be ruled out based on use of the site as a

small arms range.

Figure 10.5-2: Wooden Shack Observed Figure 10.5-3: Wooden Stands
at Northwestern End of Small Arms Observed Behind the Shack at the Small
Range. Arms Range.

A series of site walks were conducted with the Sl planning project team during the late fall and winter of
2007. An initial site walk of all of the Stump Neck Annex SI MRP sites was completed on September 18,
2007, by Ralph Basinski (Tetra Tech), Joe Rail (Navy RPM), and Shawn Jorgensen (Indian Head
Environmental Department) as part of the project kick-off meeting. A subsequent site walk was
conducted on November 8 to 10, 2007, and included a larger contingent of the project team: Joe Rail
(Navy RPM), Shawn Jorgensen (Indian Head Environmental Department), and several Tetra Tech
personnel (Ralph Basinski, Ralph Brooks, Jim Coffman, George Latulippe, and Rick Barringer). Each
MRP site was walked, and multiple photographs were taken to document conditions observed during the
site walks (Figures 10.5-4 through 10.5-10). The site walks were performed in conjunction with technical

meetings at the facility that reviewed the proposed approaches for the MC fieldwork programs.

An expanded site walk/meeting was conducted on December 18 and 19, 2007, and included previously

identified Navy and Tetra Tech personnel, as well as representatives from the MDE (Curtis Detore) and
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USEPA Region 3 (Dennis Orenshaw). As before, MRP sites were walked and photographed to record
the conditions observed on the sites. Project quality objectives for small arms ranges were discussed

among the meeting attendees during December 19, 2007.

Figure 10.5-4: General View of Area Conditions at the Small Arms Range as Observed
During Sl Site Walk, showing the Wooden Shack and the Wooden Firing Stands Depicted in
Figures 10.5-2 and 10.5-3.
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Figure 10.5-5: Earthen Hillside Slope Backing Former Target Locations on the Small
Arms Range as Observed During Sl Site Walk.

Figure 10.5-6: View of the Area Vegetation Conditions from the Former Firing Line Area
(Range Floor in Foreground) on the Small Arms Range as Observed During Sl Site Walk.
The Earthen Hillside is in the Background (Downrange) and Nearly Obscured by Tree
and Shrub Growth.
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During the Sl site walks, it became apparent that there had been some slumping of the slope material on
the hillside that received the small arms ammunition expended on the range (see Figure 10.5-7). This

slumped earthen material also showed erosion rills from surface water overland flow.

During the Sl site walks, mounded areas were noted on the southern side of the range floor that
appeared to correspond to the buried silver-contaminated soil from the X-ray Facility, as described in
Section 10.5.1. The wooden firing stands on the northern side of the range (shown in Figure 10.5-4) may
be the wooden stands reportedly used at the former Roach Road Rifle Range, which closed in 1986. The
Small Arms Range on Rum Point Road began operations in the mid-1980s and was most likely
constructed as a replacement site to host the small arms training and weapons qualification testing that

had previously been performed at the Roach Road Rifle Range.
Certain range-related materials such as the concrete bases for the range targets, concrete walkways, and

what appear to be rusted iron range target frames (Figure 10.5-8) were observed on the range floor of the

Small Arms Range.
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Figure 10.5-7: View of Earthen Embankment Behind Former Range
Target Locations at the Small Arms Range as Observed During Sl Site
Walk Showing Evidence of Slumping and Erosion Rills from Overland

Flow.
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Figure 10.5-8: Discarded Target Frames on the Ground Surface at the Small Arms
Range as Observed During Sl Site Walk.

The following observations were made based on the conditions at the Small Arms Range. During the SI
site walks, it became apparent that the earthen materials in the target impact berm had slumped and
were being eroded by overland flow processes. Because the Small Arms Range is located at a high point
on the Stump Neck Annex, there is a likelihood that surface water flow and soil/sediment transport could
occur to nearby drainages to the north and south of the range, east of Rum Point Road. Both of those
drainages lead into property that is beyond the boundary of the Stump Neck Annex and is part of the
adjacent General Smallwood State Park. Range operations were discontinued in 1991 for safety
purposes because stray rounds from the Small Arms Range had the potential to enter the park, which

was downrange of the firing line and behind the range impact berm.

Small arms ranges are generally level and have some sort of impact berm or hillside slope to collect and
contain the expended small arms ammunition. Figure 10.5-9 shows an example of an active small arms
range that has many similarities to the Small Arms Range on Rum Point Road. The targets are located in
front of an earthen impact berm, and there are three concrete firing lines to support small arms training at
different distances. The depicted conditions are consistent with the historical aerial photographs as
presented in the PA Report (Malcolm Pernie, 2005).
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Figure 10.5-9: Operational Small Arms Range Similar to the Small Arms Range on
Rum Point Road.

Soil on the hillside behind the Small Arms Range appears to have slumped in some areas since the
range ceased operations in 1991. Expended bullets passing through the targets or passing above the
targets would continue on a trajectory into the earthen hillside (impact berm) behind the range targets. As
shown on Figure 10.5-10, the downrange earthen hillside directly behind the Small Arms Range targets

would contain concentrated metal from the expended bullets.

Based on these observations, there should be a primary area for the accumulation of expended small
arms ammunition on the Small Arms Range. Bullets aimed below the range targets would be dispersed
in the impact berm soil near the toe of the berm slope. Fired bullets that successfully hit the targets most
likely continued on a trajectory through the targets and into the hillside impact berm. Range fire that
overshot the targets would impact the soil above and behind the targets, but most likely within the surficial

soil of the impact berm.
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Figure 10.5-10: Typical Distribution of Residue and Expended Ammunition on a Small
Arms Training Range is Similar to That Expected on the Ground Surface and within the
Target Berm Materials Soil at the Small Arms Range.

10.5.3 Munitions and Munitions-Related Materials Associated with the Site

This section describes the munitions or munitions-related materials known or suspected to be at the
range, including the types and estimated maximum penetration depths. This includes both MEC and non-
hazardous munitions-related debris (e.g., fragmentation, base plates, inert mortar fins). Potential
ordnance concentration areas are presented along with a discussion on the presence of any special

consideration ordnance.

According to the Army Technical Manuals on small arms ranges (AR 750-10, TM 9-855), the maximum
range for .22-cal ammunition is 4,500 feet, with a muzzle velocity of 1,100 feet per second. The
maximum range for .45-cal ammunition is 4,800 feet, with a muzzle velocity of 802 feet per second. The
SDZ for a .45-cal pistol range extends downrange from each end of each firing line at a 5 degree angle
for 4,800 feet. An additional SDZ, also originating from the end of each firing line, extends downrange at
a 25 degree angle for 3,600 feet. An example of a typical SDZ for a pistol range is provided on
Figure 10.5-11.
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SMALL ARMS

Figure 10.5-11: SDZ for a Typical .45-cal Pistol Range.

According to a 1991 memorandum regarding the Small Arms Range, the SDZ reportedly extends
6,234 feet from the firing line. From this information, ammunition fired at the Small Arms Range likely
included .50-cal ammunition, which travels further than the typical .22-cal and .45-cal ammunition. The
Stump Neck Annex property line is approximately 900 feet from the firing line. The SDZ extends east of

the installation boundary into the General Smallwood State Park.

Detailed records of the types and quantities of small arms ammunition used at the Small Arms Range
were not available. However, the following small arms ammunition were likely used at the Small Arms

Range: .22-cal, 9-mm, .45-cal, and .50-cal.

Based on the information obtained during the data collection process, the Small Arms Range is not

suspected to contain CWM-filled munitions, electrically fuzed munitions, or DU-associated munitions.

10.5.4 MEC Presence

The entire range has been subdivided into one of three levels of MEC presence including known MEC
areas, suspected MEC areas, and areas where no evidence exists to indicate that MEC are known or

suspected to occur. These MEC categories are discussed below.
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Known MEC Areas

Based on historical documents and information obtained during the data collection process, there is no
evidence of MEC at the Small Arms Range because only small arms were used. Therefore, there are no

known MEC areas.

Suspected MEC Areas

Based on historical documents and information obtained during the data collection process, there is no
evidence of MEC at the Small Arms Range because only small arms were used. Therefore, there are no

suspected MEC areas.

Areas Not Suspected to Contain MEC

Based on historical documents and information obtained during the data collection process, there is no
evidence of MEC at the Small Arms Range because only small arms were used. Therefore, the entire

Small Arms Range is not suspected to contain MEC.

10.5.5 Ordnance Penetration Estimates

The depth to which munitions penetrate below the ground surface depends on many factors, including the
type of soil, angle of impact, size of the munitions, velocity at impact, and range-specific environmental

conditions.

For small arms ranges, the ITRC has prepared a document titled, “Characterization and Remediation of
Soils at Closed Small Arms Firing Ranges” (January 2003), to provide information on the general layout
of small arms ranges, as well as information on areas that may be impacted with MC and/or MEC as a
result of range use and the characteristics of the munitions used. According to the ITRC guidance, the
penetration depth of small arms on the range floor is 1 foot or less. The document states that rounds that
impact the range floor are typically at a flat trajectory that fell short of or missed the target or those
resulted from ricochet, and these fragments are usually found within the top 6 inches of soil. Penetration
depths within the side of the hill may vary depending on the soil type and other conditions but are

expected to be up to 1 foot or more.
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10.5.6 Munitions Constituents

For small arms, the primary MC of concern is lead from bullets. Other associated MC less likely to be of
concern may include antimony, arsenic, copper, magnesium, nickel, strontium, tin, zinc, and lead
styphnate/lead azide. These items are not consumed when the munitions items function as they are
designed. NG from unburned propellants and lead from primers is suspected at the firing points.

Therefore, the potential exists for these constituents to remain in surface soil at the Small Arms Range.

10.5.7 Contaminant Migration Routes

Contaminants at the Small Arms Range may potentially migrate within soil, groundwater, surface water
and sediment. Direct human or biota contact with surficial soil is considered the most likely exposure
scenario. An unnamed tributary is located near the western boundary of the Small Arms Range and
represents a primary source medium for MC. MC could potentially migrate from surface soil to
subsurface soil or groundwater. Based on a review of hydrogeological data, it is unlikely that MC in
shallow groundwater would migrate to the deeper aquifers that are used as water supplies. However,
shallow groundwater is still considered a potential exposure medium. MC in surface soils may also

migrate via plant/animal uptake.

10.5.8 Receptors

Potential human receptors include authorized Navy personnel (military and civilian), visitors, contractors,
maintenance workers, recreational users, and trespassers. Plant and animal biota are also potential

receptors. Examples of ecological receptors include deer, wild turkey, and waterfow!.

Buildings Near/Within Site

A wooden shack, which possibly was used for storage of targets and ammunition, is located in the
northwestern portion of the Small Arms Range. Structures located near the Small Arms Range include
facilities in General Smallwood State Park, located approximately 800 feet to the southwest of the range.
There are also installation buildings located approximately 1,200 feet west and north of the Small Arms

Range.

Utilities On/Near Site

Based on the Stump Neck Geographic Information Systems (GIS) utility mapping, no utilities exist at the

Small Arms Range.
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10.5.9 Land Use

The Small Arms Range was used for pistol training and qualifying activities by the facility’s Security
Department until 1991. Subsequently, the range was used for bow qualification. It is not known when
bow qualification was discontinued at the
Small Arms Range; however, the Small
Arms Range is currently not used. The
range is covered with high grass and
surrounded by trees on the northern edge
(Figure 10.5-12). Open fields, trees, grass,
and an access road surround the range.
The area to the east and south of the Small

Arms Range is General Smallwood State

Park. Rum Point Road runs along the

western border of the range. The Rum — - o T o

Point Skeet Range is north of the Small . . .
Figure 10.5-12: Hill used for Target Practice and

Arms Range. Archery Targets.

10.5.10  Access Controls/Restrictions

No public access is authorized at NSF-IH. Signs, partial fencing, locked/secured gates, login book/office
check-in, and vehicle security patrols are used to control the entire facility. The Small Arms Range is
located outside of the complex along Rum Point Road. A locked gate prevents access to the Small Arms
Range; however, the area is not guarded. There are no known land use/development restrictions for the

range.

10.5.11 Conceptual Site Model

A general description of the CSM exposure pathway analysis is included in Section 10.5.7. For the
purpose of this SAP, only MC associated with the Small Arms Range is considered in the CSM exposure

pathway analysis.

For the Small Arms Range, historical and visual evidence indicate that MEC are not present. Therefore,
no complete exposure pathways exist for MEC, and no exposure pathway analysis was completed for
MEC. MC may be present; therefore, potential MC exposure pathways do exist. As illustrated on

Map 10.5-2, soil and surface water/sediment impacted by MC represent primary source media. The MC
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exposure pathway analysis for the Small Arms Range is presented on Figure 10.5-13. All human and
ecological receptors have potentially complete exposure pathways for direct contact with MC in surface
soil, which includes dermal contact, ingestion, and inhalation (dust). Runoff, discharges, and/or erosion
may transport the MC from surface soil to surface water/sediment. There is a small tributary on the
western edge of the Small Arms Range, so potentially complete pathways exist for all human and
ecological receptors of surface water/sediment. The Small Arms Range is located within an upland
hunting area. Human and ecological receptors have potentially complete pathways by ingesting
game/prey that previously consumed contaminated vegetation or prey. Precipitation infiltration and
leaching may provide for lead and copper mobility into subsurface soil and shallow groundwater.
Potentially complete exposure pathways exist for MC in subsurface soil (direct contact, ingestion and
inhalation during intrusive work activities) for all human and ecological receptors with the exception of
trespassers. It is not anticipated that trespassers would come in contact with subsurface soil. Although
confining layers are expected to prevent the migration of MC to the lower aquifers used for water

supplies, potentially complete pathways exist for MC in shallow groundwater for human receptors.

10.5.12 Problem Definition Summary

The following is a summary of the problem definition which is detailed in Worksheet #10.5:

e Environmental contamination may exist at the Small Arms (Pistol) Range (2.41 acres) because the
facility was an active range from the mid-1980s through 1991. Specific small arms ammunition types
and materials used at the range most likely included small arms pistol ammunition and possibly rifle
ammunition (9mm, .45-cal, .22-cal, and .50-cal). Expended ammunition is suspected along the range
floor immediately in front of the hillside, in the earthen hillside embankment to the east, and behind
the former range targets (i.e., the primary impact berm). There appears to be some limited slumping
(slope failure) along this hillside such that uncontaminated soil at the head of the slope may now

cover potentially contaminated soil at the toe of the slope.

e MC consisting of metals (primarily lead and, to a lesser extent, antimony, arsenic, copper, tin, and
zinc) and NG may be present in site soil (particularly surface soil [the 0-to 6-inch interval]) and
surface water and sediment of drainageways leading to an unnamed tributary creek along the
western boundary of the range and from the range to property that is beyond the boundary of the
Stump Neck Annex (i.e., into General Smallwood State Park). Lead is assumed to be the primary
metal MC of concern because it is the primary constituent in the spent munitions and because of its
documented toxicity to both human and ecological receptors. It is anticipated that other metals

contamination will be spatially correlated with lead concentrations. MC in surface soil may have
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migrated to subsurface soil and subsequently infiltrated to underlying groundwater. These
constituents may have also migrated to the aforementioned adjoining surface water bodies via
surface soil runoff or discharge of contaminated shallow groundwater to the surface water. However,
the nature and extent of the potential environmental contamination is not known at this time (no

environmental sampling has been conducted at the Small Arms (Pistol) Range to date).

e The CSM (detailed in Worksheet #10.5) indicates that potentially complete exposure pathways exist
for both human and ecological receptors under both current and hypothetical future land uses.
However, potential human and ecological risks have not been characterized for receptors exposed to
the potentially contaminated environmental media. Unacceptable levels of human and/or ecological

risk may exist.
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SAP Worksheet #11.1 - Project Quality Objectives/Systematic Planning Process Statements for

The Marine Rifle Range

PROBLEM DEFINITION (STEP 1)

Worksheet 10.1 (Section 10.1.12) contains the problem definition for the Marine Rifle Range.

IDENTIFY THE GOALS OF THE STUDY (STEP 2)

The primary goals of this investigation of the Marine Rifle Range are as follows:

Collect adequate data to delineate the horizontal and vertical extent of soil and possible
drainageway/creek sediment contamination. If the data collected in the initial round of sampling are
adequate, stop delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally

as necessary).

Determine whether MC (specifically antimony, arsenic, lead, copper, tin, and zinc) are present in the
study area soil and drainageway/creek sediment and also if NG and lead are present in the soil in the
area of the firing lines at concentrations that represent unacceptable human health or ecological risk.
If either of these risks are unacceptable, evaluate the need to proceed to a Feasibility Study (FS);

otherwise, recommend No Further Action (NFA).

Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, and zinc) are present in
study area soil at concentrations that represent a threat to groundwater quality. If MC concentrations
in soil do represent a threat to groundwater quality, recommend an environmental investigation of
groundwater contamination; otherwise, do not initiate a groundwater investigation on the basis of soil

contamination levels.

Update the CSM using field reconnaissance survey data and initial hazard and risk screening results.

All data collected for this project are expected to be transferable to support the following actions:

1.

Update the Navy cost-to-complete (CTC) estimate

2. Complete the site prioritization protocol
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IDENTIFY INFORMATION INPUTS (STEP 3)

Data required for making decisions include the following:

1. A comprehensive listing of the relevant, medium-specific Risk-Based Screening Levels (RBSLs) and
potential chemical-specific Applicable or Relevant and Appropriate Requirements (ARARs) for the
MC of concern (specifically NG, antimony, arsenic, lead, copper, tin, and zinc). Screening levels
based on USEPA Region 3 Risk-Based Concentrations (RBCs), the USEPA action level for lead in
soil assuming a residential land use scenario (400 mg/kg), USEPA Soil Screening Levels (SSLs),
USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA Region
3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks.

2. Laboratory analytical data characterizing concentrations of NG and the six MC metals of interest in
the soil (surface soil [0 to 1 foot bgs] and subsurface soil [greater than 1 foot bgs], as necessary) and
drainage-way/creek sediment samples (0to 6 inches bgs). Soil and sediment samples will be
analyzed for NG using Appendix A of SW-846 Method 8330B and the specified MC metals using
SW-846 Method 6020A. MC concentrations in soil and sediment will be compared to site screening
levels and background concentrations. These data are necessary to conduct human health and
ecological risk screening assessments. Laboratory quantitation limits for the proposed analytical
methods should not exceed the aforementioned screening levels and ARARs. Practical quantitation
limits should not exceed risk-based project action levels (i.e., levels associated with a 1x10™
cumulative cancer risk level, cumulative hazard index of 1, or USEPA action level for lead
[400 mg/kg]). Based on knowledge of lead concentrations in similar soils, native soil and sediment
lead concentrations are expected to be less than 50 mg/kg. Because of this, contaminated areas
(e.g., with lead concentrations exceeding 400 mg/kg) are expected to be well delineated, with steep

lead concentration gradients between clean and contaminated areas.

3. Because lead is the primary contaminant, and other metals are expected to be collocated with lead,
lead can be used as a marker for contamination. For delineation of lead concentrations, the use of
both field and fixed-base laboratory analyses is planned. This will provide a high degree of spatial
coverage for relatively low cost. XRF will be used for lead analysis in the field. An XRF field action
level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated
locations. The 300 mg/kg level corresponds to the USEPA action level of 400 mg/kg reduced by a
25 percent margin of error to minimize the potential that contaminated areas go undetected. The
margin of error was selected based on recent experiences with field XRF analyses at other small

arms ranges.
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Laboratory analytical data characterizing soil and sediment pH, total organic carbon (TOC), and
cation exchange capacity (CEC) characteristics. These data are necessary for the evaluation of MC

environmental fate and transport.

Background soil data suitable for site soil-versus-background soil data comparisons for the six metals

of interest for use in site versus background comparisons.

Field identification/classification of soil and sediment types (i.e., lithology and Unified Soil
Classification System [USCS] for grain size, color, plasticity, etc.). Worksheet #21 contains relevant
SOPs.

Physical characterization of the major surface water drainage pathways (e.g., number, width, depth,

physical characteristics of sediments, etc.). Worksheet #21 contains relevant SOPs.

Field investigation specifications (e.g., SOPs for sample collection).

QA/QC specifications and the results of the QA/QC reviews (e.g., data validation) conducted

throughout the investigation. Specifications are provided in Worksheets #s 19 through 37.

Performance criteria (correlation coefficient) for the correlation of lead XRF data versus fixed-base
laboratory data for lead. The correlation coefficient shall be greater than or equal to 0.65 and less
than or equal to 1.00. These correlations will be used to translate field XRF values into equivalent
laboratory lead concentrations. Correlation analyses are not anticipated to be generated for the five

other metals.

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples

for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in

tabular and graphical formats.

Data will become part of the Administrative Record (AR) for NSF-IH after approval of the report by
USEPA Region 3 and the State of Maryland.
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DEFINE THE BOUNDARIES OF THE STUDY (STEP 4)

The current site investigation is limited to the evaluation of soil and drainageway sediment at the Marine

Rifle Range. An investigation of the groundwater underlying the site and the surface water of adjoining

surface water bodies is beyond the scope of this investigation but may be required in the future based, in

part, on the outcome of this investigation. A visual depiction of the range is provided on Map 10.1-1.

Establishing the boundaries of contamination will require that both contaminated and non-contaminated

soil and drainageway sediment be sampled (i.e., the perimeter of the impacted area must be established).

The following items address the horizontal and vertical boundaries as well as the temporal boundaries for

the study:

1.

The populations of interest are the soil and sediment that may have been contaminated directly by

site operations or by subsequent migration of contaminants.

The initial horizontal study boundary will encompass the area that, based on historical information, is

most likely to have been impacted by site activities (firing lines, the target embankments, and the

hillside), as shown on Map 10.1-2. Lateral expansion of this horizontal study boundary may be

necessary if MC concentrations detected in the samples collected along this boundary exceed

screening levels (see Step 5 Decision Rules). The following sub-areas are within the study boundary:

The firing lines. An area at the firing points where unburned powders and lead from primers

would have accumulated. NG may have been deposited from unburned propellant.

The range floor immediately in front of the target embankments, which may be contaminated with
stray bullet fragments. Contamination in this area is anticipated to be marginal compared to the

primary impact areas.

The embankments below the targets. Bullets that undershoot the targets would be embedded in

these embankments.

The hillside behind the embankments. Bullets that hit (passed through) or over shot the targets

would be embedded in the hillside.

The "hot spot" zones. For purposes of risk screening, the site may be further divided horizontally
if the analytical data suggest that a distinct “hot spot” zone(s) is present at the site and these “hot

spots” are large enough to define an exposure unit for a receptor.
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The initial vertical study boundary will be limited to 1 foot bgs because the CSM indicates that
penetration of soil and sediment by MC is not generally expected to be deeper than this. Vertical
expansion of this study boundary may be necessary if MC concentrations detected in the samples
collected along this boundary exceed screening levels (see Step 5, Decision Rules). The direct
contact soil risk screening assessment will be based on concentrations to a maximum depth of 10
feet bgs. The exposure unit represented by the exposure point concentration will be the entire
volume of contaminated soil within the lateral extent of the exposure unit divided as necessary to
allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0

to 10 feet bgs). Each embankment and the hillside will be defined as separate exposure units.

The temporal boundary is not a significant consideration in this study because the MC concentrations
(NG and metals) are anticipated to be relatively unchanged (stable) over the course of time needed to

conduct the environmental investigations and into the foreseeable future.

DEVELOP THE ANALYTIC APPROACH (STEP 5)

The decision rules for this investigation are as follows:

1.

If MC concentrations in all soil and drainageway sediment samples in the initial round of sampling are

less than screening or background levels, then recommend NFA; otherwise, advance to Rule 2.

If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of
the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as necessary for XRF
lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg. Advance
to Rule 3.

If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, and
zinc in the initial round perimeter samples exceed screening and background levels, use professional
judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary
to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway
sediment. Factors considered will include the specific contaminants, metal, the magnitude of the
exceedance(s), their spatial distribution, and the overall risk level. If “step-out” samples are deemed
necessary by the Project Team, collect samples as necessary as part of a follow-up remedial

investigation (RI) and then advance to Rules 4, 5, and 6; otherwise, advance to Rules 4, 5, and 6.

010801/P (WS #11) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: April 2009

Worksheet #11

Page 152 of 298

If MC concentrations in the receptor exposure units defined for soil or drainageway sediment
represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA from a
human health perspective. Unacceptable human health risk will be generally defined as cancer risk
estimates exceeding 1x10™, non-cancer risk estimates (i.e., hazard indices) exceeding 1 (on a target-
organ specific basis), or receptor blood-lead levels that exceed the current USEPA benchmark (i.e., a

receptor shall have no more than a 5 percent probability of blood-lead level exceeding 10 ug/dL).

For ecological risk screening, the maximum detected MC concentrations in surface soil and sediment
will be compared to screening concentrations to determine if a contaminant is a contaminant of
potential concern (COPC). Average concentrations (arithmetic means) of surface soil data or
sediment data will be used in food-chain modeling. If risks for defined receptor exposure units are
determined to be “unacceptable” based on an evaluation of several lines of evidence (e.g., number of
exceedances of screening criteria, magnitude of the exceedances of screening criteria, spatial
distribution of data, home range, background concentrations, etc.), the project team will determine the
need to conduct a Baseline Ecological Risk Assessment (BERA) or consider the potential risks with

respect to remedial actions. Any BERA would be conducted as part of a future RI.

If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for
groundwater protection recommend an evaluation of the need for an investigation of groundwater
contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be

initiated on the basis of soil/sediment concentrations.

Note:

A)

B)

C)

MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, and zinc.

Screening levels for the investigation include screening levels based on USEPA Region 3 RBCs,
USEPA SSLs, the USEPA action level for lead in soil assuming a residential land use scenario
(400 mg/kg), USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs,
USEPA Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks.

Evaluation criteria for “stepping-out” based on fixed-base laboratory data are as follows: Ideally, and
in most cases, “step-out” samples should be collected until the perimeter sample concentrations are
less than screening or background concentrations. However, professional judgment should be used

to determine if such samples are needed in all cases. Professional judgment considerations include:
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e The degree to which MC concentrations exceed screening or background levels. The need to
collect additional samples should be carefully considered when results, for example, are within
5 percent of screening or background levels. The need to collect additional data will increase

with increased number of exceedances and increased contaminant concentrations.

e The degree to which further delineation can be more efficiently and economically collected as part
of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to
take or not take some type of remedial action but may be necessary to define the limits of the

action).

e Considerations of the impact of risk estimations if some contaminant concentrations are not

completely delineated.

D) The results of the initial round of sampling and any professional judgments made regarding the need

for “step-out” samples will be reviewed with the project team.

E) Define “generally”: The National Contingency Plan (NCP) discusses a generally acceptable risk range
of 1x10™ to 1x10°®. However, based on guidance presented in USEPA Risk Assessment Guidance
for Superfund (RAGS) Part D, risks slightly greater than 1x10™, may be considered acceptable (i.e.,
protective) if justified based on site-specific conditions including any uncertainties about the nature

and extent of contamination and associated risks (USEPA, December 2001).

F) A Baseline Ecological Risk Assessment (BERA) (and the collection of data to support such an
assessment) is beyond the scope of this investigation and would require development of a “follow-up”

UFP-SAP and associated decision rules.

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6)

The Visual Sample Plan (VSP) software tool was used to determine the number of soil samples
necessary assuming that lead was the primary contaminant of concern. The following key assumptions

and performance/acceptance criteria were used to determine the number of soil samples:

e For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead

concentration at the site exceeds the action level selected for statistical analysis).
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S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated
(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and

830 mg/kg, respectively.

Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for

contaminated areas, 1,600 for the transition zone.

Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”. If an
incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean
site rather than to fail to take action at a dirty site. Making an incorrect decision becomes less
tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action
level. Therefore, at a true mean concentration infinitesimally greater than the action level, the
consequence of a decision error is not as great as, for example, if the true mean concentration was
two times the action level. The tolerance for incorrectly concluding that the site mean is less than two

times the action level when the true mean is greater than the action level was set at 15 percent.

Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also
established considering the tolerance for incorrectly concluding that the site mean is greater than the
action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.
This Beta value is greater than the Alpha value because there is more tolerance for this type of error

than for the error of not taking action when a site is dirty.

The lower bound of the gray region (LBGR) presented in terms of a percentage of the action level:

90 percent.

The action level of 400 mg/kg for lead which was selected for statistical analysis.

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples

should be collected across each of the designated area(s) to be sampled and for which a decision must

be made. The sampling design presented in Step 7 is based on this recommended number of samples

and samples necessary to determine the boundaries of contamination and potential remedial areas. All

new analytical data collected per the Step 7 sampling design should meet the QA criteria established in

Worksheet #'s 19 through 37 and the prescribed detection limit requirements for the MC constituents of

concern.
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DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7)

The proposed Sl field data collection program for the Marine Rifle Range area is presented, to a large
extent, on Map 17-1. The program assumes, based on the CSM, that the following potential depositional

areas exist downrange of the firing line and to a lesser extent at the firing lines (see Map 10.1-2):

e An area at the firing points where unburned powders and lead from primers would have acuumulated.

e The range floor immediately in front of the embankments, which may be contaminated with stray
bullet fragments. Contamination in this area is anticipated to be marginal versus the primary impact

areas.

e The hillside, located behind the target embankments. Bullets that hit (passed through) or over shoot

the targets would be embedded in the soil in the hillside.

The sampling design is roughly a grid design consisting of samples spaced along transect lines running
the length of each target embankment and along the hillside behind the embankments to ensure that the
decision units are well represented spatially. Contamination may also be present at the firing lines. A site
walk-over will be conducted by the FOL to identify any obvious areas of fragment/lead shot accumulation.

The MC sampling and analytical program for soil and drainage-way sediment samples is as follows:

e Soall
- Thirty surface soil samples will be initially collected from the three transect lines established for
each target berm area, and an additional five samples will be collected on the range floor
immediately in front of each target berm. Forty-five surface soil samples will be collected from the
hillside behind the target berms. All sample locations are shown on Map 17-1. Additional,
discretionary surface soil samples may be collected based on visual observation of accumulated
spent munitions in the area to be sampled. Emphasis will be placed on collecting samples
required to delineate contaminated areas. Additional “step-out” samples will be collected at the
boundaries of the area(s) to be sampled if lead concentrations greater than the field action level
of 300 mg/kg are detected based on the results of the XRF field screening analysis of the initial

surface soil samples. Samples will be collected using hand augers.
- Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations

but will only be subject to field XRF analysis if their respective surface soil sample lead

concentrations exceed 300 mg/kg. If the subsurface sample XRF lead concentration also
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exceeds 300 mg/kg, additional subsurface soil samples will be collected vertically in 1-foot
intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of

samples via a hand auger becomes impractical.

Two sets of firing lines, one for each target butt, were located at 100-meter increments to a
maximum of 1,000 meters at this range. Composite surface soil samples will be collected within
the undeveloped areas at each 100 meter incremental firing line for NG and lead analysis using

hand augers.

e Drainage-way Sediment

Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface
water drainage pathways potentially leading to adjoining surface water bodies. Discretionary
drainage-way sediment samples will be collected along these pathways. Locations will be
targeted for sampling based on proximity to surface soil locations with elevated lead
concentrations, on the accumulation of sediment along the pathway with emphasis placed on
sampling sediment traps, and on the potential for the pathway to lead to an adjoining surface

water body with emphasis placed on those drainages leading to surface water bodies.

e Analytical Program

All soil and drainage-way sediment samples will be analyzed for lead using XRF field screening
analysis. A minimum of 20 percent of these samples (but no fewer than 20 samples) will also be
analyzed for the MC metals of concern at a fixed-base laboratory. The samples sent to the fixed-
base laboratory will be selected to reflect the range of lead concentrations detected in the soil at
the site using XRF field screening, with the majority having field XRF lead concentrations
between 250 and 550 mg/kg. A correlation study (field screening versus fixed-base laboratory
concentrations) may be conducted to support data interpretation for the investigation. The
samples will be analyzed using SW-846 Method 6020A.

Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis
for pH, TOC, and CEC. The samples will be biased toward locations with evidence of
contamination (visual observations of spent munitions/shot and the results of XRF field

screening).

The firing line samples will be composite samples analyzed for NG using Appendix A of SW-846
Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory.
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SAP Worksheet #11.2 -- Project Quality Objectives/Systematic Planning Process Statements for
the Old Skeet and Trap Range

PROBLEM DEFINITION (STEP 1)

Worksheet 10.2 (Section 10.1.12) contains the Problem Definition.

IDENTIFY THE GOALS OF THE STUDY (STEP 2)

The primary goals of this investigation of the Old Skeet and Trap Range are as follows:

1. Collect adequate data to delineate the horizontal and vertical extent of contamination in soil,
drainageway sediment, Potomac River shoreline sediment, and Potomac River sediment within the
fall out pattern. If the data collected in the initial round of sampling are adequate, stop delineation;

otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as necessary).

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, zinc, and PAHs) are present
in study area soil, drainageway sediment, the shoreline sediments, and Potomac River sediment and
also if NG and lead are present in the sol in the area of the firing line at concentrations that represent
unacceptable human health or ecological risk. If either of these risks are unacceptable, evaluate the

need to proceed to an FS; otherwise, recommend NFA.

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs) are
present in study area soil at concentrations that represent a threat to groundwater quality. If MC
concentrations in soil represent a threat to groundwater quality, recommend an environmental
investigation of groundwater contamination; otherwise, do not initiate a groundwater investigation on
the basis of soil contamination levels.

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results.

All data collected for this project are expected to be transferable to support the following actions:

1. Update the Navy CTC estimate

2. Complete the site prioritization protocol
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IDENTIFY INFORMATION INPUTS (STEP 3)

Data required for making the decisions which include the following:

1. A comprehensive listing of the relevant, medium-specific RBSLs and potential chemical-specific
ARARs for the MC of concern (specifically NG, antimony, arsenic, lead, copper, tin, zinc, and PAHSs).
Screening levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming
a residential land use scenario (400 mg/kg), USEPA SSLs, USEPA Region 3 BTAG Sediment
Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA

Region 3 Freshwater Screening Benchmarks.

2. Laboratory analytical data characterizing concentrations of the NG, the six MC metals of interest and
PAHs in soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as
necessary], drainageway/river shoreline sediment, and river sediment samples (0 to 6 inches). Soil
and sediment samples will be analyzed for NG using Appendix A of SW-846 Method 8330B, MC
metals using SW-846 Method 6020A and for PAHs using SW-846 Method 8270C. MC
concentrations in soil and sediment will be compared to site screening levels and background
concentrations. These data are necessary to conduct the human health and ecological risk screening
assessments. Laboratory quantitation limits for the proposed analytical methods should not exceed
the aforementioned screening levels and ARARs. Practical quantitation limits should not exceed risk-
based project action levels (i.e., levels associated with a 1x10™ cumulative cancer risk level, a
cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]). Based on knowledge
of lead concentrations in similar soils, native soil and sediment lead concentrations are expected to
be less than 50 mg/kg. Because of this, contaminated areas (e.g., with lead concentrations
exceeding 400 mg/kg) are expected to be well delineated, with steep lead concentration gradients

between clean and contaminated areas.

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead,
lead can be used as a marker for contamination. For delineation of lead contamination, the use of
both field and fixed-base laboratory analyses is anticipated. This will provide a high degree of spatial
coverage for relatively low cost. XRF analysis will be used for lead analysis in the field. An XRF field
action level of 300 mg/kg will be used as the discriminator between contaminated and
uncontaminated locations. The 300 mg/kg level corresponds to the USEPA action level of 400 mg/kg
reduced by a 25 percent margin of error to minimize the potential that contaminated areas go
undetected. The margin of error was selected based on recent experiences with field XRF analyses

at other small arms ranges.
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4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.

These data are necessary for the evaluation of MC environmental fate and transport.

5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals

of interest for use in site versus background comparisons.

6. Field identification/classification of soil and sediment types (i.e., lithology and USCS soil classification

for grain size, color, plasticity, etc.). Worksheet #21 contains relevant SOPs.

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth,

physical characteristics of sediments, etc.). Worksheet #21 contains relevant SOPs.

8. Field investigation specifications (e.g., SOPs for sample collection).

9. QA/QC specifications and the results of the QA/QC reviews (e.g., data validation) conducted through-

out the investigation. Specifications are provided in Worksheet #s 19 through 37.

10. Performance criteria (correlation coefficients) for correlation of the lead XRF data versus fixed-base
laboratory data for lead: The correlation coefficient shall be greater than or equal to 0.65 and less
than or equal to 1.00. These correlations will be used to translate field XRF values into the equivalent
laboratory lead concentration. Correlation analyses are not anticipated to be generated for the five

other metals.

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples
for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in

tabular and graphical formats.

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State
of Maryland.

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4)

The current site investigation is limited to the evaluation of soil, drainageway/river shoreline sediment,
and Potomac River sediment at the Old Skeet and Trap Range. As noted above, an investigation of the

groundwater underlying the site is beyond the scope of this investigation, but may be required in the
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future based, in part, on the outcome of this investigation. A visual depiction of the range is provided on

Map 10.2-1. Establishing the nature and extent of contamination will require that both contaminated and

non-contaminated soil, drainageway/river shoreline sediment, and Potomac River sediment be sampled

(i.e., the perimeters of the impacted areas must be established). The following items address the

horizontal and vertical boundaries as well as the temporal boundaries for the study:

1.

The population of interest includes soil and sediment that may have been contaminated directly by

site operations or by subsequent migration of contaminations.

The initial horizontal study boundary will encompass the area that, based on historical information, is

most likely to have been impacted by site activities and is shown on Map 10.2-2. Lateral expansion

of this horizontal study boundary may be necessary if MC concentrations detected in the samples

collected along this boundary exceed screening levels (see Step 5, Decision Rules). The study

boundary will include the following subzones:

The firing line. An area at the firing point where unburned powders and lead from primers would

have accumulated. NG may have been deposited from unburned propellant.

An area downrange of the firing line where clay target fragments (i.e., fragments of targets
actually hit by shot) would have accumulated (spent lead shot would also be present). This area

likely includes the river shoreline and river adjoining the site;

An area downrange of the clay target fragments where “used/weathered targets” (not hit by
shotgun shells [i.e., missed targets]) would have accumulated. As shown on Map 10.2-3, many

of these used targets may have fallen into the Potomac River;

An area downrange of the firing line, clay target fragments, and used/weathered target fragments
where the greatest concentrations of lead shot would have accumulated.

The "hot spot" zones. For purposes of risk assessment, the site may be further divided
horizontally if the analytical data suggest that a distinct “hot spot” zone(s) is present at the site

and these “hot spots” are large enough to define an exposure unit for a receptor.

3. The initial vertical study boundary will be limited to 1 foot bgs for soil and 6 inches for sediment

because the CSM indicates that penetration of soil and sediment by MC is not generally expected to
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be deeper than this. Vertical expansion of this vertical study boundary may be necessary if MC
concentrations detected in the samples collected along this boundary exceed screening levels (see
Step 5, Decision Rules). The direct contact soil risk screening assessment will be based on
concentrations to a maximum depth of 10 feet bgs for soil. The exposure unit represented by the
exposure point concentration will be the entire volume of contaminated soil divided as necessary to
allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0
to 10 feet bgs).

The temporal boundary is not a significant consideration in this study because MC concentrations
(NG, metals and PAHSs) are anticipated to be relatively unchanged (stable) over the course of time

needed to conduct the environmental investigations.

DEVELOP THE ANALYTIC APPROACH (STEP 5)

Decision rules for this investigation are as follows:

1.

If MC concentrations in all soil and drainageway/river shoreline and river sediment samples in the
initial round of sampling are less than screening or background levels, then recommend NFA;

otherwise, advance to Rule 2.

If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of
the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as necessary for XRF
lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg. Advance
to Rule 3.

If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, zinc, or
PAHSs in the initial round perimeter samples exceed screening or background levels, use professional
judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary
to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway/river
shoreline sediment. Factors considered will include the specific contaminants, the magnitude of the
exceedance, spatial distribution, and overall risk levels. If “step-out” samples are deemed necessary
by the Project team, collect samples as necessary as part of a follow-up Rl and then advance to

Rules 4, 5, and 6; otherwise, advance to Rules 4, 5, and 6.

If MC concentrations in the receptor exposure units defined for soil or drainageway/river shoreline

sediment represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA
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from a human health perspective. Unacceptable human health risk will be generally defined as
cancer risk estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1
(on a target-organ specific basis), or receptor blood-lead levels that exceed the current USEPA
benchmark (i.e., a receptor shall have no more than a 5 percent probability of blood lead levels
exceeding 10 pg/dL).

For ecological risk assessments, the maximum detected MC concentrations in surface soil and
sediment will be compared to screening concentrations to determine if a contaminant is a COPC.
Average concentrations (arithmetic means) of surface soil data and sediment data will be used in
food-chain modeling. If risks for defined receptor exposure units are determined to be “unacceptable”
based on an evaluation of several lines of evidence (e.g., number of exceedances of screening
criteria, magnitude of the exceedances of screening criteria, spatial distribution of data, home range,
background concentrations, etc.), the project team will determine the need to conduct a BERA or
consider the potential risks with respect to remedial actions. Any BERA would be conducted as part

of a future RI.

If MC concentrations in any soil or drainageway, shoreline, or river sediment sample, exceed both
background levels and USEPA SSLs for groundwater protection, recommend an evaluation of the
need for an investigation of groundwater contamination; otherwise, do not recommend evaluating the

need for that a groundwater investigation be initiated on the basis of soil/sediment concentrations.

Note:

A)

B)

C)

MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs.

Screening levels for the investigation: Screening levels are based on USEPA Region 3 RBCs,
USEPA SSLs, the USEPA action level for lead in soil assuming a residential land use scenario
(400 mg/kg), USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs,
USEPA Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks.

Evaluation criteria for “stepping out” based on fixed-base laboratory data are as follows: Ideally, and
in most cases, “step-out” samples should be collected until the perimeter sample concentrations are
less than screening or background concentrations. However, professional judgment should be used

to determine if such samples are needed in all cases. Professional judgment considerations include:
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e The degree to which MC concentrations exceed screening or background levels. The need to
collect additional samples should be carefully considered when results, for example, are within
5 percent of screening or background levels. The need to collect additional data will increase

with increased number of exceedances and increased contaminant concentrations.

e The degree to which further delineation can be more efficiently and economically collected as part
of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to
take or not take some type of remedial action but may be necessary to define the limits of the

action).

e Considerations of the impact of risk estimations if some contaminant concentrations are not

completely delineated.

D) The results of the initial round of sampling and any professional judgments made regarding the need

for “step-out” samples will be reviewed with the project team.

E) Define “generally”: The NCP discusses a generally acceptable risk range of 1x10™ to 1x10%.
However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10™,
may be considered acceptable (i.e., protective) if justified based on site-specific conditions including
any uncertainties about the nature and extent of contamination and associated risks (USEPA,
December 2001).

F) A BERA (and the collection of data to support such an assessment) is beyond the scope of this

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules.

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6)

The VSP software tool was used to determine the number of soil samples necessary assuming that lead
was the primary contaminant of concern. The following key assumptions and performance/acceptance

criteria were used to determine the number of soil samples:

e For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead

concentration at the site exceeds the action level selected for statistical analysis).
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S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated
(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and

830 mg/kg, respectively.

Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for

contaminated areas, 1,600 for the transition zone.

Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”. If an
incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean
site rather than to fail to take action at a dirty site. Making an incorrect decision becomes less
tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action
level. Therefore, at a true mean concentration infinitesimally greater than the action level, the
consequence of a decision error is not as great as, for example, if the true mean concentration was
two times the action level. The tolerance for incorrectly concluding that the site mean is less than two

times the action level when the true mean is greater than the action level was set at 15 percent.

Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also
established considering the tolerance for incorrectly concluding that the site mean is greater than the
action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.
This Beta value is greater than the Alpha value because there is more tolerance for this type of error

than for the error of not taking action when a site is dirty.

The LBGR presented in terms of a percentage of the action level: 90 percent.

The action level of 400 mg/kg for lead which was selected for statistical analysis.

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples

should be collected across each of the designated area(s) to be sampled and for which a decision must

be made. The sampling design presented in Step 7 is based on this recommended number of samples

and samples necessary to determine the boundaries of contamination and potential remedial areas. All

new analytical data collected per the Step 7 sampling design should meet the QA criteria established in

Worksheet #'s 19 through 37 and the prescribed detection limit requirements for the MC constituents of

concern.
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DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7)
The proposed Sl field data collection program for the Old Skeet and Trap Range area is presented, to a

large extent, on Map 17-2. The program assumes, based on the CSM, that the following potential

depositional areas exist downrange of the firing line and to a lesser extent at the firing line:

An area at the firing points where unburned powders and lead from primers would have accumulated.

e An area where clay “target fragments” (i.e., fragments of targets actually hit by shot) would have
accumulated (spent lead shot would also be present). This area likely includes the river shoreline

and river adjoining the site.

e An area where used/weathered targets (not hit by shotgun shells [i.e., missed targets]) would have
accumulated. As shown on Map 10.2-3, many of these used targets may have fallen into the

Potomac River.

e An area where the clay target fragments, and the used/weathered target fragments where the

greatest concentrations of lead shot would accumulate.

The primary shot/skeet fragment accumulation area for the Old Skeet and Trap Range includes areas
along the Potomac River shoreline and into the Potomac River. Much of the maximum lead shot fall
accumulation zone is actually in the Potomac River (as noted above, an area “out of scope” for the
current investigation). As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment
drainageway/river shoreline areas to be sampled will encompass all areas significantly impacted by site

activities.

The sampling design consists of samples spaced along transect lines extending from the shooters’
positions to the maximum shot fall point in the Potomac River to ensure that the decision units are well
represented spatially. Contamination may also be present at the firing line. A site walk-over will be
conducted by the FOL to identify any obvious areas of fragmented/lead shot accumulation. The MC
sampling and analytical program for soil, drainageway, shoreline, and river sediment samples is as

follows:
e Soil

- Fifty-six surface soil samples (0 to 1 foot bgs) will be initially collected from the transect lines

established within the area to be sampled, as shown on Map 17.2. Additionally, a site “walkover”
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will be conducted by the FOL to identify any obvious areas of fragment/lead shot accumulation.
Additional discretionary surface soil samples may be collected based on visual observation of
accumulated fragments or shot in the area to be sampled. Emphasis will be placed on collecting
samples required to delineate contaminated areas. Additional “step-out” samples will also be
collected at the boundaries of the areas to be sampled if lead concentrations greater than the
field action level of 300 mg/kg are detected based on the results of the XRF field screening

analysis of the initial surface soil samples.

Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations
but will only be subject to field XRF analysis if their respective surface soil sample lead
concentrations exceed 300 mg/kg. If the subsurface sample XRF lead concentration also
exceeds 300 mg/kg, additional subsurface soil samples will then be collected vertically in 1-foot
intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of

samples via a hand auger becomes impractical.

Two composite surface soil samples will be collected from the area at the firing line for NG and

lead analysis using hand augers.

¢ Drainage-way and River Shoreline Sediment

Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface
water drainage pathways (e.g., the swale area in the eastern portion of the range) potentially
leading to adjoining surface water bodies such as the Potomac River. Discretionary drainageway
sediment samples will be collected from each of these pathways. Locations will be targeted for
sampling based on proximity to surface soil locations with elevated lead concentrations, on the
accumulation of sediments along the pathway with emphasis placed on sampling sediment traps,
and on the potential for the pathway to lead to a surface water body such as the Potomac River.

Additionally, nine sediment samples will be collected along the shoreline as shown on Map 17.2.

Twenty-five sediment samples will be collected from within the Potomac River at a depth of 0 to

6 inches along three transect lines spaced between the shore line and the maximum shot fall line.

¢ Analytical Program

All soil drainageway/shoreline and river sediment samples will be analyzed for lead using XRF
field screening analysis. A minimum of 20 of these samples (but no fewer than 20 samples) will
also be analyzed for the MC metals of concern at a fixed-base laboratory. The samples sent to

the fixed-base laboratory will be selected to reflect the range of lead concentrations detected in
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the soil/sediment at the site using XRF field screening, with the majority having field XRF lead
concentrations between 250 and 550 mg/kg. A correlation study (field screening versus fixed-
base laboratory concentrations) may be conducted to support data interpretation for the
investigation. The samples will be analyzed for metals using SW-846 Method 6020A and for
PAHSs using SW-846 Method 8270C.

- The two firing line samples will be composite samples analyzed for NG using Appendix A of
SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory.

- Sediment samples and soil samples collected along the transect lines within the downrange area
potentially contaminated with spent targets and target fragments (and selected for MC metals
analysis at a fixed-base laboratory) and any discretionary samples collected from those areas will
also be analyzed for PAHs. The samples will be analyzed for metals using SW-846 Method
6020A and for PAHs using SW-846 Method 8270C.

- Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis

for pH, TOC, and CEC. The samples will be biased toward locations with evidence of

contamination (visual observations of fragments/shot and the results of field screening).
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SAP Worksheet #11.3 -- Project Quality Objectives/Systematic Planning Process Statements for
the Roach Road Rifle Range

PROBLEM DEFINITION (STEP 1)

Worksheet 10.3 (Section 10.3.12) contains the Problem Definition for the Roach Road Rifle Range.

IDENTIFY THE GOALS OF THE STUDY (STEP 2)

The primary goals of this investigation of the Roach Road Rifle Range are as follows:

1. Collect adequate data to delineate the horizontal and vertical extent of soil and drainageway/creek
sediment contamination. If the data collected in the initial round of sampling are adequate, stop

delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as necessary).

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, and zinc) are present in
study area soil and drainageway/creek sediment and also if NG and lead are present in the soil in the
area of the firing line at concentrations that represent unacceptable human health or ecological risk.
If either of these risks are unacceptable, evaluate the need to proceed to a FS; otherwise,
recommend NFA.

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, and zinc) are present in
study area soil at concentrations that represent a threat to groundwater quality. If MC concentrations
in soil do represent a threat to groundwater quality, recommend an environmental investigation of
groundwater contamination; otherwise, do not initiate a groundwater investigation on the basis of soil

contamination levels.

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results.

All data collected for this project are expected to be transferable to support the following actions:

1. Update the Navy CTC estimate

2. Complete the site prioritization protocol

IDENTIFY INFORMATION INPUTS (STEP 3)

Data required for making decisions include the following:
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1. A comprehensive listing of the relevant, medium-specific RBSLs and potential chemical-specific
ARARs for the MC of concern (specifically NG, antimony, arsenic, lead, copper, tin, and zinc).
Screening levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming
a residential land use scenario (400 mg/kg), USEPA SSLs, USEPA Region 3 BTAG Sediment
Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA

Region 3 Freshwater Screening Benchmarks.

2. Laboratory analytical data characterizing concentrations of the NG and the six MC metals of interest
in soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as necessary] and
drainageway/creek sediment samples (0 to 6 inches bgs). Soil and sediment samples will be
analyzed for NG using Appendix A of SW-846 Method 8330B and specified MC metals using SW-846
Method 6020A. MC concentrations in soil and sediment will be compared to site screening levels and
background concentrations. These data are necessary to conduct the human health and ecological
risk screening assessments. Laboratory quantitation limits for the proposed analytical methods
should not exceed the aforementioned screening levels and ARARs. Practical quantitation limits
should not exceed risk-based project action levels (i.e., levels associated with a 1x10™ cumulative
cancer risk level, a cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]).
Based on knowledge of lead concentrations in similar soils, native soil and sediment lead
concentrations are expected to be less than 50 mg/kg. Because of this, contaminated areas (e.g.,
with concentrations exceeding 400 mg/kg) are expected to be well delineated, with steep lead

concentration gradients between clean and contaminated areas.

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead,
lead can be used as a marker for contamination. For delineation of lead contamination, the use of
both field and laboratory analyses is anticipated. This will provide a high degree of spatial coverage
for relatively low cost. XRF analysis will be used for lead analysis in the field. An XRF field action
level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated
locations. The 300 mg/kg corresponds to the USEPA action level of 400 mg/kg reduced by a
25 percent margin of error to minimize the potential that contaminated areas go undetected. The
margin of error was selected based on recent experiences with field XRF analyses at other small

arms ranges.

4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.

These data are necessary for the evaluation of MC environmental fate and transport.
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5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals

of interest for use in site versus background comparisons.

6. Field identification/classification of soil and sediment types (i.e., lithology and USCS soil classification

for grain size, color, plasticity, etc.). Worksheet #21 contains relevant SOPs.

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth,

physical characteristics of sediments, etc.). Worksheet #21 contains relevant SOPs.

8. Field investigation specifications (e.g., SOPs for sample collection).

9. QA/QC specifications and the results of QA/QC reviews (e.g., data validation) conducted throughout

the investigation. Specifications are provided in Worksheet #'s 19 through 37.

10. Performance criteria (correlation coefficients) for correlation of the lead XRF data to fixed-base
laboratory data for lead. The correlation coefficient shall be greater than or equal to 0.65 and less
than or equal to 1.00. These correlations will be used to translate field XRF values into equivalent
laboratory lead concentrations. Correlation analyses are not anticipated to be generated for the five

other metals.

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples
for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in

tabular and graphical formats.

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State
of Maryland.

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4)

The current site investigation is limited to the evaluation of soil and drainageway sediments at the Roach
Road Rifle Range. An investigation of groundwater underlying the site and the surface water of adjoining
surface water bodies is beyond the scope of this investigation but may be required in the future based, in
part, on the outcome of this investigation. A visual depiction of the range is provided on Map 10.3.1.
Establishing the boundaries of contamination will require that both contaminated and non-contaminated

soil and drainageway sediment be sampled (i.e., the perimeter of the impacted area must be established).
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The following items address the horizontal and vertical boundaries as well as the temporal boundaries for

the study:

1.

The populations of interest include soil and sediment that may have been contaminated directly by

site operations or by subsequent migration of contaminants.

The initial horizontal study boundary will encompass the area that, based on historical information, is
most likely have been impacted by site activities (the impact hillside) as shown on Map 10.3.2.
Lateral expansion of this horizontal study boundary may be necessary if MC concentrations detected
in the samples collected along this boundary exceed screening levels (see Step 5, Decision Rules).

The following sub-zones are within the study boundary:

The firing lines. An area at the firing point where unburned powders and lead from primers would

have accumulated. NG may have been deposited form unburned propellant.

e The study boundary will include the range floor immediately in front of the hillside, which may be
contaminated with residues from stray bullet fragments. Contamination in this area is anticipated

to be marginal compared the primary impact areas.

e The primary impact berm (i.e., hillside) may have two sub-zones. Bullets that were shot below
the range targets would likely be dispersed in the lower sections of the hillside, closer to the toe of
the embankment (i.e., a dispersed metal impact zone). Bullets that successfully hit the targets
most likely would continue through the targets and primarily strike a sub-area of the embankment

(i.e., a concentrated metal impact zone) (see Map 10.3.2).

e For purposes of risk assessment, the site may be divided horizontally if the analytical data
suggest that a distinct “hot spot” zone(s) is present at the site and these “hot spots” are large

enough to define an exposure unit for a receptor.

The initial vertical study boundary will be limited to 1 foot bgs because the CSM indicates that
penetration of soil and sediment by bullets is not generally expected to be deeper than this. Vertical
expansion of this study boundary may be necessary if MC concentrations detected in the samples
collected along this boundary exceed screening levels (see Step 5, Decision Rules). The direct
contact soil risk screening assessment will be based on concentrations to a maximum depth of

10 feet bgs. The exposure unit represented by the exposure point concentration will be the entire
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volume of contaminated soil within the lateral extent of the exposure unit divided as necessary to
allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0
to 10 feet bgs).

The temporal boundary is not a significant consideration in this study because MC concentrations
(NG and metals) are anticipated to be relatively unchanged (stable) over the course of time needed to

conduct the environmental investigations and into the foreseeable future.

DEVELOP THE ANALYTIC APPROACH (STEP 5)

Decision rules for this investigation are as follows:

1.

If MC concentrations in all soil and drainageway sediment samples in the initial round of sampling are

less than screening or background levels, recommend NFA; otherwise, advance to Rule 2.

If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of
the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as necessary for XRF
lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg. Advance
to Rule 3.

If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, and
zinc in the initial round perimeter samples exceed screening or background levels, use professional
judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary
to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway
sediment. Factors considered will include the specific contaminants, the magnitude and number of
the exceedances, their spatial distribution, and overall risk levels. If “step-out” samples are deemed
necessary by the Project Team, collect samples as necessary as part of a follow-up Rl and then

advance to Rules 4, 5, and 6; otherwise, advance to Rules 4, 5, and 6.

If MC concentrations in the receptor exposure units defined for soil or drainageway sediment
represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA from a
human health perspective. Unacceptable human health risk will be generally defined as cancer risk
estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1 (on a target-
organ specific basis), or receptor blood-lead levels that exceed the current USEPA benchmark (i.e., a

receptor shall have no more than a 5 percent probability of blood-lead level exceeding 10 ug/dL).
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For ecological risk assessments, the maximum detected MC concentrations in surface soil and
sediment will be compared to screening concentrations to determine if a contaminant is a COPC.
Average concentrations (arithmetic means) of surface soil or sediment data will be used in food-chain
modeling. If risks for defined receptor exposure units are determined to be “unacceptable” based on
an evaluation of several lines of evidence (e.g., humber of exceedances of screening criteria,
magnitude of the exceedances of screening criteria, spatial distribution of data, home range,
background concentrations, etc.), the project team will determine the need to conduct a BERA or
consider the potential risks with respect to remedial actions. Any BERA would be conducted as part

of a future RI.

If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for
groundwater protection, recommend an evaluation of the need for an investigation of groundwater
contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be

initiated on the basis of soil/sediment concentrations.

Note:

A)

B)

C)

MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, and zinc.

Screening levels for the investigation: Screening levels based on USEPA Region 3 RBCs, USEPA
SSLs, USEPA action level for lead in soil assuming a residential land use scenario (400 mg/kg),
USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA Region
3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks.

Evaluation criteria for “stepping out” based on fixed-base laboratory data are as follows: Ideally, and
in most cases, “step-out” samples should be collected until perimeter sample concentrations are less
than screening or background concentrations. However, professional judgment should be used to

determine if such samples are needed in all cases. Professional judgment considerations include:

e The degree to which MC concentrations exceed screening or background levels. The need to
collect additional samples should be carefully reconsidered when results, for example, are within
5 percent of screening or background levels. The need to collect additional data will increase

with increased numbers of exceedances and increased contaminant concentrations.

o The degree to which further delineation can be more efficiently and economically collected as part

of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to
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take or not take some type of remedial action but may be necessary to define the limits of the

action).

e Considerations of the impact of risk estimation if some contaminant concentrations are not

completely delineated.

D) The result of the initial round of sampling and any “professional judgments” made regarding the need

F)

for “step-out” samples will be reviewed with the project team.

Definition of “generally”: The NCP discusses a generally acceptable risk range of 1x10™ to 1x10°.
However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10™
may be considered acceptable (i.e., protective) if justified based on site-specific conditions including
any uncertainties about the nature and extent of contamination and associated risks (USEPA,
December 2001).

A BERA (and the collection of data to support such an assessment) is beyond the scope of this

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules.

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6)

The VSP software tool was used to determine the number of soil samples necessary assuming that lead

was the primary contaminant of concern. The following key assumptions and performance/acceptance

criteria were used to determine the number of soil samples:

For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead

concentration at the site exceeds the action level selected for statistical analysis).

S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated
(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and

830 mg/kg, respectively.

Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for

contaminated areas, 1,600 for the transition zone.

Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”. If an

incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean
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site rather than to fail to take action at a dirty site. Making an incorrect decision becomes less
tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action
level. Therefore, at a true mean concentration infinitesimally greater than the action level, the
consequence of a decision error is not as great as, for example, if the true mean concentration was
two times the action level. The tolerance for incorrectly concluding that the site mean is less than two

times the action level when the true mean is greater than the action level was set at 15 percent.

e Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also
established considering the tolerance for incorrectly concluding that the site mean is greater than the
action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.
This Beta value is greater than the Alpha value because there is more tolerance for this type of error

than for the error of not taking action when a site is dirty.

o The LBGR presented in terms of a percentage of the action level: 90 percent.

e The action level of 400 mg/kg for lead which was selected for statistical analysis.

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples
should be collected across each of the designated area(s) to be sampled and for which a decision must
be made. The sampling design presented in Step 7 is based on this recommended number of samples
and samples necessary to determine the boundaries of contamination and potential remedial areas. All
new analytical data collected per the Step 7 sampling design should meet the QA criteria established in
Worksheet #'s 19 through 37 and the prescribed detection limit requirements for the MC constituents of

concern.

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7)

The proposed S field data collection program for the Roach Road Rifle Range area is presented, to a
large extent, on Map 17-3 and is outlined below. The program assumes that the following depositional

areas exist downrange of the firing line and to a lesser extent at the firing line:
e An area at the firing line where unburned powders and lead from primers would have accumulated.
e The range floor immediately in front of the hillside, which may be contaminated with stray bullet

fragments. Contamination in this area is anticipated to be marginal compared to the primary impact

areas.
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e The primary impact berm (i.e., the hillside). Bullets that were shot below the range targets would
likely be dispersed in the lower sections of the embankment, closer to the toe of the embankment
(i.e., a dispersed metal impact zone). Bullets that successfully hit the targets most likely would
continue through the targets and primarily strike a sub-area of the embankment (i.e., a concentrated

metal impact zone.) (see Map 10.3-2).

Range fire that overshoot targets would have impacted the soil above and behind the targets. However, it
is assumed that most of the spent munitions would most likely have fallen within the area of the impact
berm. As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment drainageway areas
to be sampled will encompass all areas significantly impacted by site activities. A complicating factor in
any sampling design is the presence of rubble/fill materials near present-day Roach Road. These fill

materials may obscure/cover site features including the original floor of the range.

The sampling design consists of samples spaced along transect lines extending the length of the target
embankment and on the hillside behind the embankments to ensure that the decision units are well
represented spatially. Contamination may also be present at the firing line. A site walk-over will be
conducted by the FOL to identify any obvious areas of fragmented/lead shot accumulation. The MC

sampling and analytical program for soil and drainage-way sediment samples is as follows:

e Soil
- Thirty-two surface soil samples will be collected from the transect lines established in locations of
the former target areas and the hillside that lies directly behind the former target areas. All
sample locations are shown on Map 17-3. Additional, discretionary surface soil samples may be
collected based on visual observation of accumulated spent munitions in the area to be sampled.
Emphasis will be placed on collecting samples required to delineate contaminated areas.
Additional “step-out” samples will also be collected at the boundaries of the area(s) to be sampled
if lead concentrations greater than the field action level of 300 mg/kg are detected based on the
results of XRF field screening analysis of the initial surface soil samples. Samples will be

collected using hand augers.

- Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations
but will only be subject to field XRF analysis if their respective surface soil sample lead
concentrations exceed 300 mg/kg. If the subsurface sample XRF lead concentration also

exceeds 300 mg/kg, additional subsurface soil samples will then be collected vertically in one-foot
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intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of

samples via a hand auger becomes impractical.

Two composite surface soil samples will be collected from the area at the firing line for NG and

lead analysis using hand augers.

e Drainageway Sediment

Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface
water drainage pathways potentially leading to adjoining surface water bodies. Discretionary
drainageway sediment samples will be collected from each of these pathways. Locations will be
targeted for sampling based on proximity to surface soil locations with elevated lead
concentrations, on the accumulation of sediments along the pathway with emphasis placed on
sampling sediment traps, and on the potential for the pathway to lead to an adjoining surface

water body with emphasis placed on those drainages leading to surface water bodies.

e Analytical Program

All soil and drainageway sediment samples will be analyzed for lead in the field using XRF field
screening analysis. A minimum of 20 percent of these samples (but no fewer than 20 samples)
will also be analyzed for the MC metals of concern at a fixed-base laboratory. The samples sent
to the fixed-base laboratory will be selected to reflect the range of lead concentrations detected in
the soil at the site using XRF field screening, with the majority having field XRF lead
concentrations between 250 and 550 mg/kg. A correlation study (field screening versus fixed-
base laboratory concentrations) may be conducted to support the data interpretation for the
investigation. The samples will be analyzed using SW-846 Method 6020A.

Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis
for pH, TOC, and CEC. The samples will be biased toward locations demonstrating evidence of
contamination (visual observations of spent munitions/shot and the results of XRF field

screening).

The two firing line samples will be composite samples analyzed for NG using Appendix A of
SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory.
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SAP Worksheet #11. 4 -- Project Quality Objectives/Systematic Planning Process Statements for

the Rum Point Skeet Range

PROBLEM DEFINITION (STEP 1)

Worksheet 10.4 (Section 10.4.12) contains the Problem Definition for the Rum Point Skeet Range.

IDENTIFY THE GOALS OF THE STUDY (STEP 2)

The primary goals of this investigation of the Rum Point Skeet Range are as follows:

1. Collect adequate data to delineate the horizontal and vertical extent of soil and drainageway surface
water and sediment contamination. If the data collected in the initial round of sampling are adequate,
stop delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as

necessary).

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, zinc, and PAHs) are present
in study area soil and drainageway surface water and sediment and also NG in the soil in the area of
the firing lines at concentrations that represent unacceptable human health or ecological risk. If either

risk is unacceptable, evaluate the need to proceed to an FS; otherwise, recommend NFA.

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs) are
present in study area soil at concentrations that represent a threat to groundwater quality. If MC
concentrations in soil do represent a threat to groundwater quality, recommend an environmental
investigation of groundwater contamination; otherwise, do not initiate a groundwater investigation on

the basis of soil contamination levels.

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results.

All data collected for this project are expected to be transferable to support the following actions:

1. Update the Navy CTC estimate
2. Complete the site prioritization protocol

IDENTIFY INFORMATION INPUTS (STEP 3)

Data required for making the decisions include the following:
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1. A comprehensive listing of the relevant, medium-specific RBSLs and potential chemical-specific
ARARs for the MC of concern (specifically antimony, arsenic, lead, copper, tin, zinc, and PAHSs).
Screening levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming
a residential land use scenario (400 mg/kg), USEPA SSIs, USEPA Region 3 BTAG Sediment
Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA

Region 3 Freshwater Screening Benchmarks.

2. Laboratory analytical data characterizing concentrations of NG, the six MC metals of interest and
PAHs in soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as necessary]
and drainageway surface water and sediment samples (0 to 6 inches). Soil, surface water, and
sediment samples will be analyzed for NG using Appendix A to SW-846 Method 8330B, MC metals
using SW-846 Method 6020A, and for PAHs using SW-846 Method 8270C. MC concentrations in
soil, surface water, and sediment will be compared to site screening levels and background
concentrations. These data are necessary to conduct the human health and ecological risk screening
assessments. Laboratory quantitation limits for the proposed analytical methods should not exceed
the aforementioned screening levels and ARARs. Practical quantitation limits should not exceed risk-
based project action levels (i.e., levels associated with a 1x10™ cumulative cancer risk level, a
cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]). Based on knowledge
of lead concentrations in similar soil, native soil and sediment lead concentrations are expected to be
less than 50 mg/kg. Because of this, contaminated areas (e.g., concentrations exceeding 400 mg/kg)
are expected to be well delineated, with steep lead concentration gradients between clean and

contaminated areas.

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead,
lead can be used as a marker for contamination. For delineation of lead contamination, the use of
both field and laboratory analyses is anticipated. This will provide a high degree of spatial coverage
for relatively low cost. XRF analysis will be used for lead analysis in the field. An XRF field action
level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated
locations. The 300 mg/kg corresponds to the USEPA action level of 400 mg/kg reduced by a
25 percent margin of error to minimize the potential that contaminated areas go undetected. The
margin of error was selected based on recent experiences with field XRF analyses at other small

arms ranges.

4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.

These data are necessary for the evaluation of MC environmental fate and transport.
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5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals

of interest for use in site versus background comparisons.

6. Field identification/classification of soil and sediment types (i.e., lithology). Worksheet #21 contains

relevant SOPs.

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth,

physical characteristics of sediment, etc.). Worksheet #21 contains relevant SOPs.

8. Field investigation specifications (e.g., SOPs for sample collection).

9. QA/QC specifications and the results of QA/QC reviews (e.g., data validation) conducted throughout

the investigation. Specifications are provided in Worksheet #'s 19 through 37.

10. Performance criteria (correlation coefficients) for correlation of lead XRF data to fixed-base laboratory
data for lead. The correlation coefficient shall be greater than or equal to 0.65 and less than or equal
to 1.00. These correlations will be used to translate field XRF values into equivalent laboratory lead

concentrations. Correlation analyses are not anticipated to be generated for the five other metals.

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples
for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in

tabular and graphical formats.

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State
of Maryland.

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4)

The current site investigation is limited to the evaluation of soil and drainageway surface water/sediment
at the Rum Point Skeet Range. An investigation of groundwater underlying the site, and surface water
and sediment of the adjoining Mattawoman Creek is beyond the scope of this investigation, but may be
required in the future based, in part, on the outcome of this investigation. A visual depiction of the range
is provided on Map 10.4-1. Establishing the nature and extent of contamination will require that both

contaminated and non-contaminated soil and drainageway surface water/sediment be sampled (i.e., the
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perimeter of the impacted area must be established). The following items address the horizontal and

vertical boundaries as well as the temporal boundaries for the study:

1.

The populations of interest include soil and sediment that may have been contaminated directly by
site operations or by subsequent migration of contaminants.

The initial horizontal study boundary will encompass the area that, based on historical information, is
most likely to have been impacted by site activities and is shown on Map 10.4-2. Lateral expansion
of this horizontal study boundary may be necessary if MC concentrations detected in the samples
collected along this boundary exceed screening levels (see Step 5, Decision Rules). The study area

has the following sub-zones:

The firing lines. An area at the firing points where unburned powders and lead from primers

would have accumulated. NG may have been deposited from unburned propellant.

e An area downrange of the firing line where clay “target fragments” (i.e., fragments of targets
actually hit by shotguns) would have accumulated (spent lead shot would also be present in this

area).

e An area downrange of the target fragments where used/weathered targets (not hit by shotgun
shells [i.e., missed targets]) would have accumulated; An area downrange of the firing line, the
target fragments, and the used/weathered target fragments where the greatest concentrations of
lead shot would accumulate (targets and target fragments are unlikely to be within this area) (see
Map 10.4-3).

e For purposes of risk assessment, the site may be further divided horizontally if analytical data
suggest that “hot spot” zones are present at the site.

The initial vertical study boundary will be limited to 1 foot bgs because the CSM indicates that
penetration of soil and sediment by MC is not generally expected to be deeper than this. Vertical
expansion of this study boundary may be necessary if MC concentrations detected in the samples
collected along this boundary exceed screening levels (see Step 5 Decision Rules). The direct
contact soil risk screening assessment will be based on concentrations to a maximum depth of
10 feet bgs. The exposure unit represented by the exposure point concentration will be the entire

volume of contaminated soil within the lateral extent of the exposure unit divided as necessary to
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allow separate evaluations of surface (0 to 1 foot bgs), subsurface soil (1 to 10 feet bgs), or all soil (0
to 10 feet bgs).

4. The temporal boundary is not a significant consideration in this study because MC concentrations
(NG, metals, and PAHs) are anticipated to be relatively unchanged (stable) over the course of time

needed to conduct the environmental investigations.

DEVELOP THE ANALYTIC APPROACH (STEP 5)

Decision rules for this investigation include the following:

1. If MC concentrations in all soil and drainageway surface water/sediment samples in the initial round
of sampling are less than screening or background levels, recommend NFA; otherwise, advance to
Rule 2.

2. If the XRF-measured concentrations of lead in any soil/sediment sample on the perimeter (vertical or
horizontal) of the sampled area exceeds 300 mg/kg, “step-out” (vertically and/or horizontally) as
necessary for XRF lead analysis of additional soil/sediment until the results of the XRF analysis are

less than 300 mg/kg. Advance to Rule 3.

3. If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, zinc, or
PAHs in the initial round perimeter soil/sediment samples exceed screening and background levels,
use professional judgment to determine the degree to which “step-out” samples (vertical or horizontal)
are necessary to define the vertical and/or horizontal extent of contamination in perimeter soil or
drainageway sediment. Factors considered will include the specific contaminants, the magnitude of
the exceedance, their spatial distribution and the overall risk level. If step-out samples are deemed
necessary by the Project Team, collect as necessary during a follow-up Rl and then advance to Rules

4, 5, and 6; otherwise, advance to Rules 4, 5, and 6.

4. If MC concentrations in the receptor exposure units defined for soil, surface water, or drainageway
sediment represent unacceptable human health risk, proceed to an FS; otherwise, recommend NFA
from a human health perspective. Unacceptable human health risk will be generally defined as
cancer risk estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1
(on a target-organ specific basis), or receptor blood-lead levels that exceed the current USEPA
benchmark (i.e., a receptor shall have no more than a 5 percent probability of a blood-lead levels

exceeding 10 pg/dL).
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For ecological risk assessments, maximum detected MC concentrations in surface soil, surface
water, and sediment will be compared to screening concentrations to determine if a contaminant is a
COPC. Average concentrations (arithmetic means) of surface soil data or surface water/sediment
data will be used in food-chain modeling. If risks for defined receptor exposure units are determined
to be “unacceptable” based on an evaluation of several lines of evidence (e.g., number of
exceedances of screening criteria, magnitude of the exceedances of screening criteria, spatial
distribution of data, home range, background concentrations, etc.), the project team will determine the
need to conduct a BERA or consider the potential risks with respect to remedial actions. Any BERA

would be conducted as part of a future RI.

If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for
groundwater protection, recommend an evaluation of the need for an investigation of groundwater
contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be

initiated on the basis of soil/sediment concentrations.

Note:

A)

B)

C)

MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, zinc, and PAHs.

Screening levels for the investigation: Screening levels based on USEPA Region 3 RBCs, the
USEPA action level for lead in soil assuming a residential land use scenario (400 mg/kg), USEPA
SSLs, USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA
Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks

Evaluation criteria for “stepping out” based on fixed-base laboratory data: ldeally, and in most cases,
“step-out” samples should be collected until perimeter sample concentrations are less than screening
or background concentrations. However, professional judgment should be used to determine if such

samples are needed in all cases. Professional judgment considerations include:

e The degree to which MC concentrations exceed screening or background levels. The need to
collect additional samples should be carefully considered when results, for example, are within
5 percent of screening or background levels. The need to collect additional data will increase

with increased number of exceedances and increased contaminant concentrations.
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e The degree to which further delineation can be more efficiently and economically collected as part
of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to
take or not take some type of remedial action but may be necessary to define the limits of the

action).

e Considerations of the impact of risk estimations if some contaminant concentrations are not

completely delineated.

D) The results of the initial round of sampling and any professional judgments made regarding the need

F)

for “step-out” samples will be reviewed with the project team.

Define “generally”: The NCP discusses a generally acceptable risk range of 1x10™ to 1x10%.
However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10™,
may be considered acceptable (i.e., protective) if justified based on site-specific conditions including
any uncertainties about the nature and extent of contamination and associated risks (USEPA,
December 2001).

A BERA (and the collection of data to support such an assessment) is beyond the scope of this

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules.

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6)

The VSP software tool was used to determine the number of soil samples necessary assuming that lead

was the primary contaminant of concern. The following key assumptions and performance/acceptance

criteria were used to determine the number of soil samples:

For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead

concentration at the site exceeds the action level selected for statistical analysis).

S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated
(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and

830 mg/kg, respectively.

Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for

contaminated areas, 1,600 for the transition zone.

010801/P (WS #11) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: April 2009

Worksheet #11

Page 185 of 298

Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”. If an
incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean
site rather than to fail to take action at a dirty site. Making an incorrect decision becomes less
tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action
level. Therefore, at a true mean concentration infinitesimally greater than the action level, the
consequence of a decision error is not as great as, for example, if the true mean concentration was
two times the action level. The tolerance for incorrectly concluding that the site mean is less than two

times the action level when the true mean is greater than the action level was set at 15 percent.

Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also
established considering the tolerance for incorrectly concluding that the site mean is greater than the
action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.
This Beta value is greater than the Alpha value because there is more tolerance for this type of error

than for the error of not taking action when a site is dirty.

The LBGR presented in terms of a percentage of the action level: 90 percent.

The action level of 400 mg/kg for lead which was selected for statistical analysis.

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples

should be collected across each of the designated areas to be sampled and for which a decision must be

made. The sampling design presented in Step 7 is based on this recommended number of samples and

samples necessary to determine the boundaries of contamination and potential remedial areas. All new

analytical data collected per the Step 7 sampling design should meet the QA criteria established in

Worksheet #s 19 through 37 and the prescribed detection limit requirements for the MC constituents of

concern.

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7)

The proposed Sl field data collection program for the Rum Point Skeet Range is presented, to a large

extent, on Map 17-4. The program assumes, based on the CSM, that the following potential depositional

areas exist downrange of the firing line and to a lesser extent at the firing lines:
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e An area at the firing lines where unburned powders and lead from primers would have accumulated.

e An area where clay “target fragments” (i.e., fragments of targets actually hit by shotguns) would have

accumulated (spent lead shot would also be present in this area).

e An area where used/weathered targets (not hit by shotgun shells [i.e., missed targets]) would have

accumulated.

e An area where the greatest concentrations of lead shot would accumulate (targets and target

fragments are unlikely to be within this area).

The zone of maximum shot accumulation for the Rum Point Skeet Range is presumed to occur near the
tree line at the range. As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment

drainageway areas to be sampled will encompass all areas significantly impacted by site activities.

The sampling design consists of samples spaced along transect lines extending from the shooters’
positions to the maximum shot fall line to ensure that the decision units are well represented spatially.
The heavy tree line encompassing the entire range shot fall out area would have significantly reduced the
maximum distance of the lead shot and targets. Contamination may also be present at the firing lines. A
site walk-over will be conducted by the FOL to identify any obvious areas of fragment/lead shot
accumulation. The MC sampling and analytical program for soil and drainageway sediment samples is as

follows:

e Sail
- Eighty-one surface soil samples (0 to 1 foot bgs) will be initially collected from the transect lines
established in the area to be sampled as shown on Map 17-4. Additionally, a site “walk over” will
be conducted by the FOL to identify any obvious areas of fragment/lead shot accumulation.
Additional discretionary surface soil samples may be collected based on visual observation of
accumulated fragments or shot in the area to be sampled. Emphasis will be placed on collecting
samples required to delineate contaminated areas. Additional “step-out” samples will also be
collected at the boundaries of the area to be sampled if lead concentrations greater than the field
action level of 300 mg/kg are detected based on the results of the XRF field screening analysis of

the initial surface soil samples.
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- Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations
but will only be subject to field XRF analysis if their respective surface soil sample lead
concentrations exceed 300 mg/kg. If the subsurface sample XRF lead concentration also
exceeds 300 mg/kg, additional subsurface soil samples will then be collected vertically in 1-foot
intervals until lead concentrations in subsurface soil do not exceed 300 mg/kg or until collection of

samples via a hand auger becomes impractical.

- Two composite surface soil samples will be collected, one from the area at the left firing point,

and one from the area at the right firing point, for NG and lead analysis using hand augers.

o Drainageway Surface Water/Sediment

- Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface
water drainage pathways potentially leading to adjoining surface water bodies (e.g., the adjoining
wetlands and Mattawoman Creek.) Discretionary drainageway surface water/sediment samples
will be collected from along these pathways. Locations will be targeted for sampling based on
proximity to surface soil locations with elevated lead concentrations, on the accumulation of
sediment along the pathway with emphasis placed on sampling sediment traps, and on the
potential for the pathway to lead to a surface water body such as the wetlands of Mattawoman
Creek.

e Analytical Program

- All soil and sediment samples will be analyzed for lead using XRF field screening analysis. A
minimum of 20 percent of these samples (but no fewer than 20 samples) will also be analyzed for
the MC metals of concern at a fixed-base laboratory. The samples sent to the fixed-base
laboratory will be selected to reflect the range of lead concentrations detected in the soil/sediment
at the site using XRF field screening, with the majority having field XRF lead concentrations
between 250 and 550 mg/kg. A correlation study (field screening versus fixed-base laboratory
concentrations) may be conducted to support data interpretation for the investigation. The
samples will be analyzed for metals using SW-846 Method 6020A.

- Sediment and soil samples collected along the transect lines in the downrange area potentially
contaminated with spent targets and target fragments (and selected for MC metals analysis at a
fixed-base laboratory) and any discretionary samples collected from those areas will also be
analyzed for PAHs. The samples will be analyzed for metals using SW-846 Method 6020A and
for PAHs using SW-846 Method 8270C.
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- Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis
for pH, TOC, and CEC. The samples will be biased toward locations with evidence of

contamination (visual observations of fragments/shot and the results of field screening).

- The two firing line samples will be composite samples analyzed for NG using Appendix A of
SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory.
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SAP Worksheet #11.5 -- Project Quality Objectives/Systematic Planning Process Statements for

the Small Arms (Pistol) Range

PROBLEM DEFINITION (STEP 1)

Worksheet 10.5 (Section 10.5.12) contains the Problem Definition for the Small Arms (Pistol) Range.

IDENTIFY THE GOALS OF THE STUDY (STEP 2)

The primary goals of this investigation of the Small Arms (Pistol) Range are as follows:

1. Collect adequate data to delineate the horizontal and vertical extent of soil and drainageway/creek
sediment contamination. If the data collected in the initial round of sampling is adequate, stop

delineation; otherwise, continue sampling (i.e., “step-out” vertically and/or horizontally as necessary).

2. Determine whether MC (specifically antimony, arsenic, lead, copper, tin, and zinc) are present in
study area soil and drainageway/creek sediment and also if NG and lead are present in the soil in the
area of the firing lines at concentrations that represent unacceptable human health or ecological risk.
If either of these risks are unacceptable, evaluate the need to proceed to an FS; otherwise,
recommend NFA.

3. Determine whether MC (specifically NG, antimony, arsenic, lead, copper, tin, and zinc) are present in
study area soil at concentrations that represent a threat to groundwater quality. If MC concentrations
in soil do represent a threat to groundwater quality, recommend an environmental investigation of
groundwater contamination; otherwise, do not initiate a groundwater investigation on the basis of soil

contamination levels.

4. Update the CSM using field reconnaissance survey data and initial hazard and risk screening results.

All data collected for this project are expected to be transferable to support the following actions:

1. Update the Navy CTC estimate

2. Complete the site prioritization protocol

IDENTIFY INFORMATION INPUTS (STEP 3)

Data required for making the decisions which include the following:
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1. A comprehensive listing of the relevant, medium-specific RSBLs and potential chemical-specific
ARARs for the MC of concern (specifically antimony, arsenic, lead, copper, tin, and zinc). (Screening
levels based on USEPA Region 3 RBCs, the USEPA action level for lead in soil assuming a
residential land use scenario (400 mg/kg), USEPA SSLs, USEPA Region 3 BTAG Sediment
Screening Benchmarks, USEPA Ecological SSLs, USEPA Region 3 BTAG SSLs, and USEPA

Region 3 Freshwater Screening Benchmarks.

2. Laboratory analytical data characterizing concentrations of NG and the six MC metals of concern in
soil [surface soil (0 to 1 foot bgs) and subsurface soil (greater than 1 foot bgs), as necessary] and
drainageway/creek sediment samples (0 to 6 inches bgs). Soil and sediment samples will be
analyzed for NG using Appendix A of SW-846 Method 8330B and MC metals using SW-846 Method
6020A. MC concentrations in soil and sediment will be compared to site screening levels and
background concentrations. These data are necessary to conduct the human health and ecological
risk screening assessments. Laboratory quantitation limits for the proposed analytical methods
should not exceed the aforementioned screening levels and ARARs. Practical quantitation limits
should not exceed risk-based project action levels (i.e., levels associated with a 1x10™ cumulative
cancer risk level, a cumulative hazard index of 1, or the USEPA action level for lead [400 mg/kg]).
Based on knowledge of lead concentrations in similar soils, native soil and sediment lead
concentrations are expected to be less than 50 mg/kg. Because of this, contaminated areas (e.g.,
with concentrations exceeding 400 mg/kg) are expected to be well delineated, with steep lead

concentration gradients between clean and contaminated areas.

3. Because lead is the primary contaminant and other metals are expected to be collocated with lead,
lead can be used as a marker for contamination. For delineation of lead contamination, the use of
both field and laboratory analyses is anticipated. This will provide a high degree of spatial coverage
for relatively low cost. XRF analysis will be used for lead analysis in the field. An XRF field action
level of 300 mg/kg will be used as the discriminator between contaminated and uncontaminated
locations. The 300 mg/kg corresponds to the USEPA action level of 400 mg/kg reduced by a
25 percent margin of error to minimize the potential that contaminated areas go undetected. The
margin of error was selected based on recent experiences with field XRF analyses at other small

arms ranges.

4. Laboratory analytical data characterizing soil and sediment pH, TOC, and CEC characteristics.

These data are necessary for the evaluation of MC environmental fate and transport.
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5. Background soil data suitable for site soil-versus-background soil data comparisons for the six metals

of interest for use in site versus background comparisons.

6. Field identification/classification of soil and sediment types (i.e., lithology and USCS soil classification

for grain size, color, plasticity, etc.). Worksheet #21 provides relevant SOPs.

7. Physical characterization of the major surface water drainage pathways (e.g., number, width, depth,

physical characteristics of sediment, etc.). Worksheet #21 provides relevant SOPs.

8. Field investigation specifications (e.g., SOPs for sample collection).

9. QA/QC specifications and the results of the QA/QC reviews (e.g., data validation) conducted

throughout the investigation. Specifications are provided in Worksheet #s 19 through 37.

10. Performance criteria (correlation coefficients) for correlation of the lead XRF data to fixed-base
laboratory data for lead. The correlation coefficient shall be greater than or equal to 0.65 and less
than or equal to 1.00. These correlations will be used to translate field XRF values into equivalent
laboratory lead concentrations. Correlation analyses are not anticipated to be generated for the five

other metals.

Tetra Tech will collect the field samples, conduct the field XRF lead analysis, prepare selected samples
for the fixed-base laboratory, and prepare the report in which data are interpreted and presented in

tabular and graphical formats.

Data will become part of the AR for NSF-IH after approval of the report by USEPA Region 3 and the State
of Maryland.

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4)

The current site investigation is limited to the evaluation of soil and drainageway sediment at the Small
Arms (Pistol) Range. An investigation of groundwater underlying the site and the surface water of
adjoining surface water bodies is beyond the scope of this investigation but may be required in the future
based, in part, on the outcome of this investigation. A visual depiction of the range is provided on Map
10.5-1. Establishing the nature and extent of contamination will require that both contaminated and non-

contaminated soil and drainageway sediment be sampled (i.e., the perimeter of the impacted area must
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be established). The following items address the horizontal and vertical boundaries as well as the

temporal boundaries for the study:

1.

The populations of interest include those soil and sediment that may have been contaminated directly

by site operations or by subsequent migration of contaminants.

The initial horizontal study boundary will encompass the area that, based on historical information, is
most likely impacted by site activities (the earthen embankment) and is shown on Map 10.5-2.
Lateral expansion of this horizontal study boundary may be necessary if MC concentrations detected
in the samples collected along this boundary exceed screening levels (see Step 5, Decision Rules).

The following sub-zones are within the study boundary:

The firing lines: An area at the firing points where unburned powders and lead from primers

would have accumulated. NG may have been deposited from unburned propellant.

e The range floor immediately in front of the hillside which may be contaminated with stray bullet
fragments. Contamination in this area is anticipated to be marginal compared to the primary

impact areas.

e The primary impact berm (i.e., the hillside embankment). Bullets that were shot below the range
targets would likely to have been dispersed in the lower sections of the embankment, closer to

the toe of the embankment (i.e., a dispersed metal impact zone) (see Map 10.5-2).

e For purposes of risk assessment, the site may be further divided horizontally if the analytical data
suggest that a distinct “hot spot” zone(s) is present at the site and these “hot spots” are large

enough to define an exposure unit for a receptor.

The initial vertical study boundary will be limited to 1 foot bgs, except in the area where sloughed soil
is present, because the CSM indicates that penetration of soil sediment by MC is not generally
expected to be deeper than this. In the area where sloughed soil is present, samples will be collected
to 10 feet bgs by DPT. Vertical expansion of this study boundary may be necessary if MC
concentrations detected in the samples collected along this boundary exceed screening levels or
background (see Step 5, Decision Rules). The direct contact soil risk screening assessment will be
based on concentrations to a maximum depth of 10 feet bgs. The exposure unit represented by the

exposure point concentration will be the entire volume of contaminated soil within the lateral extent of
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the exposure unit divided as necessary to allow separate evaluations of surface (0 to 1 foot bgs),

subsurface soil (1 to 10 feet bgs) or all soil (0 to 10 feet bgs).

The temporal boundary is not a significant consideration in this study because MC concentrations
(NG and metals) are anticipated to be relatively unchanged (stable) over the course of time needed to

conduct the environmental investigations and into the foreseeable future.

DEVELOP THE ANALYTIC APPROACH (STEP 5)

The decision rules for this investigation are as follows:

1.

If MC concentrations in all soil and drainageway sediment samples in the initial round of sampling are

less than screening or background levels, recommend NFA; otherwise, advance to Rule 2.

If the XRF-measured concentrations of lead in any sample on the perimeter (vertical or horizontal) of
the sampled area exceeds 300 mg/kg, then “step-out” (vertically and/or horizontally) as necessary for
XRF lead analysis of additional soil until the results of the XRF analysis are less than 300 mg/kg.

Advance to Rule 3.

If any of the fixed-base laboratory concentrations for NG, antimony, arsenic, lead, copper, tin, and
zinc in the initial round perimeter samples exceed screening and background levels, use professional
judgment to determine the degree to which “step-out” samples (vertical or horizontal) are necessary
to define the vertical and/or horizontal extent of contamination in perimeter soil or drainageway
sediment.  Factors considered will include the specific contaminant, the magnitude of the
exceedance, their spatial distribution, and the overall risk level. If “step-out” samples are deemed
necessary, collect samples as necessary as part of a follow-up RI and then advance to Rules 4, 5,

and 6; otherwise, advance to Rules 4, 5, and 6.

If MC concentrations in the receptor exposure units defined for soil or drainageway sediment
represent “unacceptable human health risk” proceed to an FS; otherwise, recommend NFA from a
human health perspective. “Unacceptable human health risk” will be generally defined as cancer risk
estimates exceeding 1E-04, non-cancer risk estimates (i.e., hazard indices) exceeding 1 (on a target-
organ specific basis), or receptor blood-lead levels that exceed the current USEPA benchmark (i.e., a

receptor shall have no more than a 5 percent probability of a blood-lead level exceeding 10 ug/dL).
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For ecological risk assessments, maximum detected MC concentrations in surface soil and sediment
will be compared to screening concentrations to determine if a contaminant is a COPC. Average
concentrations (arithmetic means) of surface soil data or sediment data will be used in food-chain
modeling. If risks for defined receptor exposure units are determined to be “unacceptable” based on
an evaluation of several lines of evidence (e.g., number of exceedances of screening criteria,
magnitude of the exceedances of screening criteria, spatial distribution of data, home range,
background concentrations, etc.), the project team will determine the need to conduct a BERA or
consider the potential risks with respect to remedial actions. Any BERA would be conducted as part

of a future RI.

If MC concentrations in any soil sample exceed both background levels and USEPA SSLs for
groundwater protection, recommend an evaluation of the need for an investigation of groundwater
contamination; otherwise, do not recommend evaluating the need for a groundwater investigation be

initiated on the basis of soil/sediment concentrations.

Note:

A)

B)

C)

MC are defined specifically for this site as NG, antimony, arsenic, lead, copper, tin, and zinc.

Screening levels for the investigation: Screening levels based on USEPA Region 3 RBCs, the
USEPA action level for lead in soil assuming a residential land use scenario (400 mg/kg), USEPA
SSLs, USEPA Region 3 BTAG Sediment Screening Benchmarks, USEPA Ecological SSLs, USEPA
Region 3 BTAG SSLs, and USEPA Region 3 Freshwater Screening Benchmarks.

Evaluation criteria for “stepping out” based on fixed-base laboratory data are as follows: Ideally, and
in most cases, “step-out” samples should be collected until perimeter sample concentrations are less
than screening or background concentrations. However, professional judgment should be used to

determine if such samples are needed in all cases. Professional judgment considerations include:

e The degree to which MC concentrations exceed screening or background levels. The need to
collect additional samples should be carefully considered when results, for example, are within
5 percent of screening or background levels. The need to collect additional samples will increase

with increased number of exceedances and increased contaminant concentrations.

o The degree to which further delineation can be more efficiently and economically collected as part

of follow-up RI/FS investigations (i.e., the additional sampling is unlikely to impact the decision to
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take or not take some type of remedial action but may be necessary to define the limits of the

action.)

e Considerations of the impact of risk estimations if some contaminant concentrations are not

completely delineated.

D) The results of the initial round of sampling and any professional judgments made regarding the need

F)

for “step-out” samples will be reviewed with the project team.

Define “generally”: The NCP discusses a generally acceptable risk range of 1x10™ to 1x10%.
However, based on guidance presented in USEPA RAGS Part D, risks slightly greater than 1x10™
may be considered acceptable (i.e., protective) if justified based on site-specific conditions including
any uncertainties about the nature and extent of contamination and associated risks (USEPA,
December 2001).

A BERA (and the collection of data to support such an assessment) is beyond the scope of this

investigation and would require development of a “follow-up” UFP-SAP and associated decision rules.

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6)

The VSP software tool was used to determine the number of soil samples necessary assuming that lead

was the primary contaminant of concern. Based on the VSP output, the following key assumptions and

performance/acceptance criteria were used to determine the number of soil samples:

For purposes of statistical analysis, the “null hypothesis” is that the site was “dirty” (i.e., the mean lead

concentration at the site exceeds the action level selected for statistical analysis).

S (Sigma) = the estimated standard deviations for areas assumed to be relatively uncontaminated
(clean), contaminated (dirty), and the transition zone were set at 100 mg/kg, 8,330 mg/kg, and

830 mg/kg, respectively.

Delta = the width of the gray region, which was set equal to 150 for clean areas, 14,600 for

contaminated areas, 1,600 for the transition zone.

Alpha = the tolerance for concluding that the site is “clean” when the site is actually “dirty”. If an

incorrect decision was to be made, the team prefers to incorrectly take action to remediate a clean
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site rather than to fail to take action at a dirty site. Making an incorrect decision becomes less
tolerable as the site becomes increasingly contaminated or increasingly clean relative to the action
level. Therefore, at a true mean concentration infinitesimally greater than the action level, the
consequence of a decision error is not as great as, for example, if the true mean concentration was
two times the action level. The tolerance for incorrectly concluding that the site mean is less than two

times the action level when the true mean is greater than the action level was set at 15 percent.

e Beta = the tolerance for concluding that the site is “dirty” when the site is actually “clean” was also
established considering the tolerance for incorrectly concluding that the site mean is greater than the
action level when it is actually infinitesimally less than 0.9 times the action level was set to 25 percent.
This Beta value is greater than the Alpha value because there is more tolerance for this type of error

than for the error of not taking action when a site is dirty.

o The LBGR presented in terms of a percentage of the action level: 90 percent.

e The action level of 400 mg/kg for lead which was selected for statistical analysis.

The results of the statistical analysis presented in Appendix D are that a minimum of five soil samples
should be collected across each of the designated area(s) to be sampled and for which a decision must
be made. The sampling design presented in Step 7 is based on this recommended number of samples
and samples necessary to determine the boundaries of contamination and potential remedial areas. All
new analytical data collected per the Step 7 sampling design should meet the QA criteria established in
Worksheet #'s 19 through 37 and the prescribed detection limit requirements for the MC constituents of

concern.

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7)

The proposed Sl field data collection program for the Small Arms (Pistol) Range area is presented, to a
large extent, on Map 17-5. The program assumes, based on the CSM, that the following potential

depositional areas exist downrange of the firing line and to a lesser extent at the firing lines:
e An area at the firing lines where unburned powders and lead from primers would have accumulated.
e The range floor immediately in front of the sloughed soil from the hillside, which may be contaminated

with stray bullet fragments. Contamination in this area is anticipated to be marginal compared to the

primary impact areas.
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e The primary impact berm (i.e., the embankment). Bullets that were shot below the range targets

would likely be dispersed in the lower sections of the embankment, closer to the toe of the

embankment (i.e., a dispersed metal impact zone). Bullets that successfully hit the targets most likely

would continue through the targets and primarily strike a sub-area of the embankment (i.e., a

concentrated metal impact zone.) (see Map 10.5-2).

Range fire that overshoot targets would have impacted the soil above and behind the targets. However, it

is assumed that most of the spent munitions would most likely have fallen in the area of the impact berm.

As noted in Step 4, the horizontal and vertical boundaries of the soil/sediment drainageway areas to be

sampled will encompass all areas significantly impacted by site activities.

The sampling design consists of samples spaced along transect lines extending the length of the hillside

that falls within the range area to ensure that the decision units are well represented spatially.

Contamination may also be present at the firing lines. A site walk-over will be conducted by the FOL to

identify any obvious areas of fragmented/lead shot accumulation. The MC sampling and analytical

program for soil and drainageway sediment samples is as follows:

e Soil

Twenty-one soil samples will be collected from seven locations at three depths using DPT at the
base of the hillside where the sloughed material from the hillside has accumulated. Seven
surface soil samples will be collected from 0 to 1 foot bgs from the face of the hillside from 5 to
6 feet above ground surface. Six surface soil samples will be collected along a transect line
directly in front of the sloughed soil, with at least one sample extending beyond each end of the
sloughed soil. All sample locations are shown on Map 17-5. Additional discretionary surface soil
samples may be collected based on visual observation of accumulated spent munitions in the
area to be sampled. Emphasis will be placed on collecting samples required to delineate
contaminated areas. Additional “step-out” samples will also be collected at the boundaries of the
area(s) to be sampled if lead concentrations greater than the field action level of 300 mg/kg are
detected based on the results of the XRF field screening analysis of the initial surface soil
samples. Surface soil samples will be collected using hand augers, and subsurface samples

within the sloughed area of the hillside will be collected using DPT.

Subsurface soil samples (starting at 1 foot bgs) will also be collected at all surface soil locations
along the other two transect lines not in the sloughed soil, but will only be subject to field XRF

analysis if their respective surface soil sample lead concentrations exceed 300 mg/kg. If the
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subsurface sample XRF concentration also exceeds 300 mg/kg, additional subsurface soil
samples will be collected in 1-foot intervals until lead concentrations in the subsurface soil do not

exceed 300 mg/kg or until collection of samples via a hand auger becomes impractical.

Three composite surface soil samples will be collected from areas of each of the three firing lines

for NG and lead analysis using hand augers.

e Drainageway Sediment

Prior to sampling, a site “walk over” will be conducted by the FOL to identify any obvious surface
water drainage pathways potentially leading to adjoining surface water bodies. Discretionary
drainageway sediment samples will be collected from each of these pathways. Locations will be
targeted for sampling based on proximity to surface soil locations with elevated lead
concentrations, on the accumulation of sediment along the pathway with emphasis placed on
sampling sediment traps, and on the potential for the pathway to lead to an adjoining surface

water body with emphasis placed on those drainages leading to surface water bodies.

e Analytical Program

All soil and drainageway sediment samples will be analyzed for lead using XRF field screening
analysis. A minimum of 20 percent of these samples (but no fewer than 20 samples) will also be
analyzed for the MC metals of concern at a fixed-base laboratory. The samples sent to the fixed-
base laboratory will be selected to reflect the range of lead concentrations detected in soil at the
site using XRF field screening, with the majority having field XRF lead concentrations between
250 and 550 mg/kg. A correlation study (field screening versus fixed-base laboratory
concentrations) may be conducted to support data interpretation for the investigation. The

samples will be analyzed for metals using SW-846 Method 6020A.

Four of the samples selected for submittal to the fixed-base laboratory will also undergo analysis
for pH, TOC, and CEC. The samples will be biased toward locations with evidence of
contamination (visual observations of spent munitions/shot and the results of XRF field

screening).

The three firing line samples will be composite samples analyzed for NG using Appendix A of
SW-846 Method 8330B and lead using SW-846 Method 6020A at the fixed-base laboratory.
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QC Sample
Assesses Error for
Sampling (S),
Data Quality Indicators Measurement Analytical (A) or
QC Sample Analytical Group Frequency (DQIs) Performance Criteria both (S&A)
Field Blank All Fractions One per source water | Bias/Contamination Detections < QL S&A
Equipment Rinsate Blanks All Fractions One per 20 field Bias/Contamination Detections < QL S&A
samples per matrix per
sampling equipment
Field Duplicate All Fractions One per 10 field Precision Aqueous samples Relative S
samples collected Percent Difference (RPD) of 30;
Solid samples RPD of 50
Cooler Temperature Blank All Fractions One per cooler Accuracy / Representativeness |Between2and 6 °C S&A

Miscellaneous parameters (pH, TOC, CEC) are being collected and do not require any field quality control samples except a cooler blank.
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SAP Worksheet #12.2 -- Measurement Performance Criteria Table — Soil/Sediment Field Analyses — Lead via Field-Portable X-Ray

Fluorescence

QC Sample
Assesses Error
for Sampling (S),
Data Quality Indicators Measurement Analytical (A) or
QC Sample Analytical Group Frequency (DQIs) Performance Criteria both (S&A)
Energy Calibration Checks Lead Per manufacturer Accuracy/Precision Per manufacturer A
recommendations recommendations
Instrument blank Lead One per 20 samples Bias and Contamination Detections less than reporting A
level
Method blank Lead One per 20 samples Bias and Contamination Detections less than reporting A
level
Duplicate Analysis Lead One per 20 field samples Precision <50% RPD S&A
per matrix or once per
day, whichever is more
frequent.
Field Duplicate Lead One per 20 field samples Precision <50% RPD S&A
per matrix or once per
day, whichever is more
frequent.
Data Completeness check Lead Calculated for the data Data Completeness > 95% Overall S&A
set
Comparability and Sensitivity Lead Each compound Sensitivity Quantitation limits less than the S&A
Check screening levels and ARARs
used to determine the Project
Quantitation Limits listed in
Worksheet #15.
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)

Data Generator(s)

Data Source How Data Will Be

Used

Secondary Data Limitations on Data Use

(originating organization, report (originating organization, data types,

title and date) data generation / collection dates)

Basis for UFP-SAP
site histories and NA
CSMs

Site histories, initial PA Report Malcolm Pirnie
CSM September 2005 September 2005

The information in the PA Report was used as the basis for this UFP-SAP. In general, site histories and initial CSMs were used. Modifications

were made to the Marine Rifle Range and the Roach Road Rifle Range as described below.

Marine Rifle Range

The hillside east of the target berms was added as an impact area for investigation. Bullets passing through, over, or by would have impacted this
hillside.

Roach Road Rifle Range

Based on site-walks by Tetra Tech personnel, it was determined the initial layout of the range did not fit the topography of the area. The location

of the range was modified slightly, so the face of the hillside would be the backdrop to the target berms. The modification can be seen on
Map 10.3-1.

010801/P (WS #13) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: April 2009

Worksheet #14

Page 202 of 298

SAP Worksheet #14 -- Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)
The Small Arms Range Site Investigation project activities consist of the following tasks:

o Field tasks, including:
- Mobilization/demobilization and Utility Clearance
- Drilling and soil sample collection
- Sediment and surface water sampling
- Quality control samples
- Field Instrument calibration
- Decontamination
- IDW removal and disposal
- Global Positioning System
- XRF lead analysis of soll
¢ Analytical Tasks
o Data Management
e Assessment and Oversight
e Data Review

e Project Report

These tasks are summarized below. The standard operating procedures (SOPs) and field documents

referenced below and in other worksheets are included in Appendices A and B, respectively.

Field Tasks

e Mobilization/Demobilization: Mobilization/demobilization activities include: field equipment

procurement and transport to the work site, subcontractor procurement and coordination, utility
awareness and clearance, location and setup of areas for decontamination and waste storage,

acquisition of vehicles, and establishment of an on-site staging area.

Equipment requirements will be finalized by the FOL following the acceptance of the UFP-SAP. The
FOL will review the scope of work and assemble equipment (e.g., vehicles and sampling, personal
protection, and decontamination equipment) to implement and complete the field investigations. This
list will be reviewed by the project team and the PM. The FOL will be responsible for receiving and
unpacking the equipment and ensuring that all equipment is operable and calibrated. The FOL will be

responsible for tracking equipment used in the field. Analytical laboratory services have been
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subcontracted and the FOL will be responsible for coordinating associated field activities. The Tetra
Tech QAO will be responsible for coordinating the analytical services, and the acquisition and delivery
of sample containers to the site.

During mobilization, the FOL will review the roles and responsibilities of each field team member and
review the requirements of the various field activities. A series of meetings will be conducted to
review the sampling and analytical requirements. Upon mobilization, an on-site meeting will be
conducted to review health and safety requirements. The Site Safety Officer (SSO) will be
responsible for reviewing the HASP with the field team members and subcontractors. The field team
will also be required to attend a hazard control briefing administered by the Environmental Division
point of contact (POC) prior to commencing any field work at the Stump Neck Annex. Daily safety

briefings by Tetra Tech shall occur for all field personnel.

e Utility Clearance Tasks: Prior to commencing any work at the Stump Neck Annex, 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, archeological sites, wetlands,
etc. that may affect work at the site and other requirements that must be met prior to commencing
work, such as locating underground utilities, etc. Upon completion of the CWAP a Dig Permit will be
issued to the utility contractor. The FOL will coordinate with facility personnel and with a Tetra Tech
subcontractor for the utility clearance of all soil boring locations. Utilities that are not shown or are
incorrectly located shall be marked on the permit and the marked-up permit returned to the Activity
POC for inclusion in the Activity GIS.

o Drilling Tasks: All soil borings at the Marine Rifle Range (UXO 14), Old Skeet and Trap Range
(UXO 15), Rum Point Skeet Range (UXO 16), Small Arms (Pistol) Range (UXO 17), and Roach
Road Rifle Range (UXO 25) will be advanced utilizing hand augering techniques in accordance with
SOP-05 (Soil Coring and Sampling Using Hand Augering Techniques). Some samples at the Small
Arms (Pistol) Range will be collected utilizing DPT in accordance with SOP-06 (Borehole
Advancement and Soil Coring and Sampling Using Direct-Push Technology) due to sloughing of the
impact hillside face, which may have buried lead contamination at deeper depths. All borings will be
logged in accordance with SOP-10 (Borehole and Soil Sample Logging). Methods for recording data
are included in each SOP. Field SOPs are included in Appendix A.

e Sample Collection Tasks: Surface and subsurface soil samples will be collected in accordance
with SOP-05 (Soil Coring and Sampling Using Hand Augering Techniques), SOP-06 (Borehole
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Advancement and Soil Coring and Sampling Using Direct-Push Technology), and SOP-14
(Composite Sampling for Soil and Sediment). Sediment samples will be collected in accordance with
SOP-08 (Sediment Sampling), and surface water samples will be collected in accordance with SOP-
07 (Surface Water Sampling). The sample numbering scheme will be in accordance with SOP-02
(Sample Identification and Nomenclature). Methods for recording data are included in each SOP
and SOP-03 (Sample Custody and Documentation of Field Activities). Sample labeling will be in
accordance with SOP-01 (Labeling), and sample containers, preservation, packaging, and shipping
will be in accordance with SOP-11 (Sample Packaging). Field SOPs are included in Appendix A of

this document.

The numbers and types of samples to be collected at each site along with associated analytical

programs are presented in Tables 18.1 through 18.5.

Quality Control Tasks: Equipment blanks, field duplicates, matrix spikes, and matrix spike

duplicates will be collected as presented in Worksheet #20.

Initial and continuing calibrations, tuning, reagent blanks, surrogates, duplicates, laboratory control

samples, and all other applicable QC for all analytical methods is presented in Worksheet #22.

Field Instrument Calibration: These procedures are described in Worksheet #22.

Equipment Decontamination: All reusable sampling equipment (e.g., stainless steel trowels, etc.)

will be decontaminated prior to sampling and between samples, according to the sequence
established in SOP-04 (Appendix A).

Investigation-Derived Waste Tasks: It is anticipated that waste materials will be generated during

the field investigation. These wastes must be disposed in such a manner that does not contribute to
further environmental contamination or pose a threat to public health or safety. SOP-09 located in

Appendix A provides information on the handling of investigation-derived waste.

Global Positioning System (GPS): A GPS survey will be used to locate all sampling points.

XRF Analysis: On-site field XRF analysis for lead. Analysis will be performed according to SOP-13.
Twenty percent, or a minimum of 20 samples from each site will be sent to the fixed based laboratory

for confirmation analysis.
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Analytical Tasks - Chemical analysis for Select Metals (antimony, arsenic, copper, lead, tin, and zinc)

and PAHSs will be performed by the subcontracted laboratory, Katahdin Analytical Services. Nitroglycerin
analysis will be performed by the subcontracted laboratory, Analytical Laboratory Services, Inc. Katahdin
Analytical Services and Analytical Laboratory Services, Inc. are NFESC approved and NELAP accredited.
Analyses will be performed in accordance with the analytical methods identified in Worksheet #30.
Katahdin and Analytical Laboratory Services will meet the PQLs specified in Worksheet #15. Katahdin
and Analytical Laboratory Services will perform the chemical analyses following laboratory-specific SOPs
(Worksheets #19 and #23) developed based on the methods listed in Worksheets #19 and #30. Copies of
the SOPs are included in Appendix D on the attached CD.

Data Management

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

e Data recording formats are described in Worksheet #27.

Data Handling and Management - After the field investigation is completed, the field sampling log sheets

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

processes.

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

control of data generated for the project.

e Data Tracking. Data is tracked from its generation to its archiving in the Tetra Tech project-specific

files. The Tetra Tech Project Chemist (or designee) is responsible for tracking the samples collected
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and shipped to the contract laboratory. Upon receipt of the data packages from the analytical
laboratory, the 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 the analytical

laboratory.

Data Storage, Archiving, and Retrieval. The data packages received from the subcontract
laboratory are tracked in the data validation log book. After the data are validated, the data packages
are entered into the Tetra Tech 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 FOL to be entered into the 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.

Data Security. The Tetra Tech project files are 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. 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 Worksheet #33 for QA management reports.

Data Review

Data verification is described in Worksheet #34.
Data validation is described in Worksheets #35 and #36.

Usability assessment is described in Worksheet #37.

Project Report - Draft and Final versions of project reports will be prepared and submitted to the Navy,

EPA, and MDEP for review. The reports will include the following sections:

Executive Summary — a very brief description of the work conducted and the findings.

Introduction and Background — includes a description of the history of operations and activities at the

Site and a summary of any previous investigations and removal actions.
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e Description of Field Investigations — includes a summary of the work performed in the approved SAP
and any field modifications as documented by the FOL. This section will include maps showing the

sampling locations and well installations and tables summarizing the data collected.

e Data quality — includes a summary of quantitative analytical performance indicators such as
completeness, precision, bias and sensitivity, as well as qualitative indicators such as
representativeness and comparability. Includes a reconciliation of project data with the DQOs and an

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.

¢ Nature and Extent of Contamination — includes the contamination previously found in each medium
sampled in relation to the conceptual model of the site. This section will note the removals previously
conducted, the contamination addressed and any additional contaminants found during this effort.

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

e Contaminant Fate and Transport — includes a description of the contaminants detected and their
behavior in the soil and bedrock, particularly with emphasis on the future migration of these

contaminants to any possible exposure areas.

e Summary and Conclusions — this section will summarize the findings, conclude whether delineation of

contamination is adequate, and recommend further sampling if needed.
Tetra Tech will respond to comments received on the draft report. Tetra Tech will submit 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.

Risk Assessment reports will be generated using this data as a separate effort after finalization of the

data report.
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_ _ Project Laboratory-Specific Limits
Project Action ) ) titati
Analyte CAS Number Limit @ Project Action Quantitation Quantitation | Method Detection
(mg/kg) Limit Reference Limit Goal Limit Limit
(malkg) (mglkg) (mglkg)
Antimony 7440-36-0 0.27 USEPA Eco-SSL 0.27 0.10 0.027
Arsenic 7440-38-2 0.39 ORNL — Res Soil 0.39 0.50 0.169
Copper 7440-50-8 100 ORNL-Plant 100 1.0 0.538
Lead 7439-92-1 11 USEPA-SSL 11 0.10 0.022
Tin 7440-31-5 0.89 R3 BTAG 0.89 0.10 0.063
Zinc 7440-06-66 46 USEPA-SSL 46 1.0 0.223
Matrix: Soil/Sediment
Analytical Group: Inorganics — Lead (Field Data Collected via Field Portable X-Ray Fluorescence Analyzer)
. . Project
Project Action ) ) o Method
Analyte CAS Number Limit @ Project Action QLu_an_tltatloln Detection Limit @
(mg/kg) Limit Reference imit Goal
(mg/kg) (mg/kg)
Lead 7439-92-1 11 USEPA-SSL 11 10
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Matrix: Soil/Sediment

Analytical Group: Organics — PAHs

Project Laboratory-specific
Project Action ) . .| Quantitatio -
Analyte CAS Number Limit @ Project Action Limit n Limit Quantitation | Method Detection
(mg/kg) Reference Goal Limit Limit
(mg/kg) (mg/kg) (mg/kg)
1-Methylnaphthalene 90-12-0 22 ORNL - Res Soll 22 0.02 0.0017
2-Methylnaphthalene 91-57-6 31 ORNL - Res Soll 31 0.02 0.0028
Acenaphthene 83-32-9 29 USEPA Eco-SSL 29 0.02 0.0015
Acenaphthylene 208-96-8 29 USEPA Eco-SSL 29 0.02 0.0013
Anthracene 120-12-7 29 USEPA Eco-SSL 29 0.02 0.0026
Benzo(a)anthracene 56-55-3 0.15 ORNL - Res Soil 0.15 0.02 0.0025
Benzo(a)pyrene 50-32-8 0.015 ORNL - Res Soll 0.015 0.02 0.0021
Benzo(b)fluoranthene 205-99-2 0.15 ORNL — Res Soll 0.15 0.02 0.0022
Benzo(g,h,i)perylene 191-24-2 1.1© USEPA Eco-SSL 1.1 0.02 0.0033
Benzo(k)fluoranthene 207-08-9 1.1 USEPA Eco-SSL 1.1 0.02 0.0019
Chrysene 218-01-9 1.1 USEPA Eco-SSL 1.1 0.02 0.0026
Dibenzo(a,h)anthracene 53-70-3 0.015 ORNL - Res Soll 0.015 0.02 0.0038
Fluoranthene 206-44-0 29 USEPA Eco-SSL 29 0.02 0.004
Fluorene 86-73-7 29 USEPA Eco-SSL 29 0.02 0.0016
Indeno(1,2,3-cd)pyrene 193-39-5 0.15 ORNL - Res Saoil 0.15 0.02 0.0043
Naphthalene 91-20-3 0.33 MDE Standard (soil) 0.33 0.02 0.0018
Phenanthrene 85-01-8 29% USEPA Eco-SSL 29® 0.02 0.0043
Pyrene 129-00-0 1.1 USEPA Eco-SSL 1.1 0.02 0.0069
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roject Action Project Laboratory-specific ©
Analyte CAS Number Limit @ Project Action Limit Quantitation L . Instrument
y (ug/L) Reference Limit Goal Quantitation Limit | petection Limit
(Mg/L) (Hg/L) (MDL)
(Hg/L)
Nitroglycerin 55-63-0 6.1 ORNL - Res Soil 1.0 1.0 0.25
Matrix: Aqueous
Analytical Group: Inorganics — Select Metals
roject Action Project Laboratory-specific ¥
Analyte CAS Number Limit © Project Action Limit Quantitation L . Instrument
y (ug/L) Reference Limit Goal Quantitation Limit | petection Limit
(Hg/L) (Mg/L) (MDL) @
(Hg/L)
Antimony 7440-36-0 15 ORNL - Res Soil 15 1.0 0.12
Arsenic 7440-38-2 0.045 ORNL — Res Soil 0.045 5.0 1.47
Copper 7440-50-8 150 ORNL — Res Soil 150 1.0 28
Lead 7439-92-1 15 USEPA MCL 15 1.0 A1
Tin 7440-31-5 2.2 MDE Cleanup Standard 2.2 1.0 30
Zinc 7440-06-66 1100 ORNL - Res Tapwater 1100 10 .90
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Project Action Project Laboratory-specific
Analyte CAS Number Limit @ Project Action Limit | Quantitation Quantitation | Method Detection
(g/L) Reference L'Td;fi;’a' Limit Limit
(ug/L) (ug/L)
1-Methylnaphthalene 90-12-0 23 ORNL — Res Tapwater 2.3 0.20 0.027
2-Methylnaphthalene 91-57-6 15 ORNL — Res Tapwater 15 0.20 0.035
Acenaphthene 83-32-9 37 MDE Cleanup Standard 37 0.20 0.028
Acenaphthylene 208-96-8 37(% MDE Cleanup Standard 37¢(% 0.20 0.018
Anthracene 120-12-7 180 MDE Cleanup Standard 180 0.20 0.035
Benzo(a)anthracene 56-55-3 0.029 ORNL — Res Tapwater 0.029® 0.20 0.043
Benzo(a)pyrene 50-32-8 0.0029 USEPA MCL 0.0029® 0.20 0.080
Benzo(b)fluoranthene 205-99-2 0.029 ORNL — Res Tapwater 0.029® 0.20 0.078
Benzo(g,h,i)perylene 191-24-2 18© MDE Cleanup Standard 180 0.20 0.072
Benzo(k)fluoranthene 207-08-9 0.29 ORNL — Res Tapwater 0.29 0.20 0.051
Chrysene 218-01-9 29 ORNL — Res Tapwater 29 0.20 0.093
Dibenzo(a,h)anthracene 53-70-3 0.0029 ORNL — Res Tapwater 0.0029® 0.20 0.11
Fluoranthene 206-44-0 150 ORNL — Res Tapwater 150 0.20 0.071
Fluorene 86-73-7 24 MDE Cleanup Standard 24 0.20 0.033
Indeno(1,2,3-cd)pyrene 193-39-5 0.029 ORNL — Res Tapwater 0.029® 0.20 0.085
Naphthalene 91-20-3 0.14 ORNL — Res Tapwater 0.14 0.20 0.049
Phenanthrene 85-01-8 110© ORNL — Res Tapwater 110© 0.20 0.038
Pyrene 129-00-0 18 MDE Cleanup Standard 18 0.20 0.11
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Matrix: Aqueous
Analytical Group: Organics — Explosives
Project Action Project Laboratory-specific ©
Analyte CAS Number Limit @ Project Action Limit QLu_an_:lt(;altloln Quantitation | Method Detection
(ug/L) Reference 'T' /L?a Limit Limit
Hd (Mo/L) (MO/L)
Nitroglycerin 55-63-0 0.37 ORNL - Res Tapwater 0.37 15 0.2

b
o
—
[]

Shaded cells indicate that the project quantitation limit goal is less than the method detection limit.
Bolded cells indicate that the project quantitation limit goal is less than the laboratory quantitation limit.

Abbreviations:

Mg/L = micrograms per liter

mg/kg = milligrams per kilograms

MDE Cleanup Standard = State of Maryland, Department of the Environment, Cleanup Standards for Soil and Groundwater, August 2001, Interim Final Guidance (Update No. 1).

MDE Standard (soil) = State of Maryland, Department of the Environment, Cleanup Standards for Soil to Groundwater, August 2001, Interim Final Guidance (Update No. 1).

NA = Not available

ORNL — Res Soil = Oak Ridge National Laboratory Residential Soil Cleanup Standards (USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, July 2008).
ORNL - Res Tapwater = Oak Ridge National Laboratory Residential Tapwater Cleanup Standards (USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, July
2008).

R3 BTAG = USEPA Region 3 Biology Technical Advisory Group (BTAG) screening levels (soil).

USEPA MCL = USEPA Maximum Contaminant Level, Safe Drinking Water Act, 2006.

USEPA Eco-SSL = USEPA 2005. Guidance for Developing Ecological Soil Screening Levels. Office of Solid Waste and Emergency and Response. OSWER Directive 92857-55. February.

Footnotes:

1 USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites. The noncarcinogenic values (denoted with an "N" flag on Worksheet #15B) are the RBC divided by
10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag on Worksheet #15B)
(USEPA Regional, July 2008).

The specific laboratory that will be performing work for this project is Katahdin Analytical Services, Inc.

Project Action Limits are tap water standards from USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites. (USEPA Regional, July 7, 2008).

Estimated IDL based on SW-846 Method 6010C.

The value for acenaphthene has been used as a surrogate for acenaphthylene.

The value for pyrene has been used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
The laboratory QL for arsenic is greater than the PAL, which is based on 0.1 of the USEPA Regional Screening Levels for tap water. However, the QL is less than the USEPA MCL

(15 pg/L) and the Maryland generic cleanup standard of 50 pg/L. For purposes of COPC selection, one half of the laboratory PQL will be used.
8 The laboratory PQL is greater than the PAL, which is based on the USEPA Residential Screening Values for Tap Water. For purposes of COPC selection, one half of the laboratory

PQL will be used.
9  The specific laboratory that will be performing nitroglycerin analysis for this project is Analtyical Laboratory Services, Inc.

NoOoOar~r,w N
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Activity Organization Start Date(") End Date("
Prepare Rough Draft S| Work Plan and Appendices Tetra Tech 10/5/07 3/21/08
Submit Rough Draft SI Work Plan and Appendices Tetra Tech 3/21/08
Navy Review Navy 3/24/08 4/10/08
Prepare Draft S| Work Plan and Appendices Tetra Tech 4/21/08 9/3/08
Submit Draft S| Work Plan and Appendices Tetra Tech 9/3/08
Regulator Review USEPA and MDE October 08 November 08
Receive Comments/Comment Resolution Tetra Tech November 08 December 08
Prepare Final S| Work Plan and Appendices Tetra Tech January 09 April 09
Submit Final SI Work Plan and Appendices Tetra Tech April 09
Mobilization and Field Investigation Tetra Tech April 09 May 09
Complete Field Investigation and Demobilization Tetra Tech May 09 June 09
Laboratory Analysis Katahdin Analytical Services, Inc. May 09 July 09
Data Validation Tetra Tech July 09 August 09
Database Entry Tetra Tech July 09 August 09
Prepare Rough Draft S| Report Tetra Tech June 09 December 09
Submit Rough Draft Sl Report Tetra Tech December 09
Navy Review Navy January 10 February 10
Prepare Draft S| Report Tetra Tech February 10 March 10
Submit Draft S| Report Tetra Tech March 10
Regulator Review USEPA and MDE March 10 April 10
Receive Comments/Comment Resolution Tetra Tech April 10 May 10
Prepare Final S| Report Tetra Tech May 10 June 10
Submit Final SI Report Tetra Tech July 10

(1) Actual date shown where applicable, otherwise anticipated month shown.
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SAP Worksheet #17 — Sampling Design and Rationale

(UFP-QAPP Manual Section 3.1.1)

This section describes sampling locations, methods, and rationales for the sampling activities to be
conducted in support of the field investigations at the five small arms ranges located at the NSF in Indian
Head, Maryland. All referenced field SOPs are presented in Appendix A. The majority of proposed soil
samples will be collected via hand auger in accordance with SOP-05 and SOP-15, except at the Small
Arms (Pistol) Range where proposed soil samples collected in sloughed soil will be via DPT in
accordance with SOP-06. The rationale for utilizing DPT at the Small Arms (Pistol) Range is presented

below. All surface soil samples will be collected from 0 to 12 inches bgs.

All proposed sediment samples will be collected from 0-to 6-inches in accordance with SOP-08.
Proposed sediment samples within Mattawoman Creek will be collected from a boat specifically equipped

for this type of sampling and in accordance with SOP-14.

Prior to any field activities, the Tetra Tech FOL will ensure that all field personnel read and understand
this UFP-SAP and the associated HASP, and ensure that all non-health and safety-related equipment is
available and operational, and the SSO will ensure that all health and safety-related equipment is

available and operational.

The sampling objective is to determine specific metals concentrations in soil and sediment as a result of
potential leaching of contaminants from lead shot and bullets. And, to a lesser extent, nitroglycerin in soil
at the firing lines. All field visual observations including physical observation of lead shot, bullets, and
pieces of clay targets will be recorded on sample log sheets. Any bullets, bullet fragments, or lead shot
observed in a sample will be removed so as not to bias lead results. Any encounters with metallic objects
or other objects that indicate a potential contaminant source or hazard will be reported to the FOL and

SSO, and appropriate actions will be taken as specified in this UFP-SAP and associated HASP.

Although MEC are not expected within any of the five investigation sites, if MEC is observed in any boring
sample or near any work area, work must be halted. The presence of MEC must be communicated to the
FOL, and the FOL will then communicate with the NSF Indian Head Point of Contact (POC) so that
appropriate action may be taken. If obvious soil staining is observed in any boring, the staining will be
described in the boring log, and additional samples may be collected at the discretion of the FOL or site

geologist to determine the nature and possibly the extent of associated site-related contamination.

010801/P (WS #17) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date April 2009

Worksheet #17

Page 215 of 298

Soil Sampling Strategy

The chosen sampling strategy employs a transect line sample design to target those areas most likely to
be contaminated based on the CSMs presented in Worksheet #10, plus nearby areas that will help to
bound the contamination. Composite samples will be collected at the firing lines. The data collected
under this conservative strategy are expected to represent concentrations greater than those which
human or ecological receptors would actually be exposed. The strategy, therefore, ensures that a
potential environmental problem is not overlooked. The sampler will attempt to ensure good spatial
coverage of the targeted contamination areas when selecting sampling locations to validate the sampling
design and CSMs; areas outside of those expected to be contaminated will also be sampled. If the CSMs
are correct, these additional locations will exhibit lesser, and perhaps even non-detectable,
concentrations of MC than are found in the targeted contamination areas. Additional sampling strategies
can be found under the discussions for each individual site below. All soil borings will be logged to
determine lithology. Details regarding soil sampling equipment and procedures are included in
Worksheet #14 and SOP-05 and -06 contained in Appendix A.

All soil and sediment samples collected will undergo screening in the field utilizing XRF. Additional
sample locations may be added if XRF field screening results greater than the field action level of
300 mg/kg for lead are exhibited in the samples collected from the periphery of the sample collection
areas depicted on the maps located under Worksheet #17. The actual sample locations may vary from
the proposed locations based on field conditions provided they remain in the estimated range areas as
depicted on sample location maps 17.1 through 17.5. Prior to collection of the XRF samples, a site
walkover of each site will be conducted to assess whether any lead shot or bullets are visible on the
surface or in the very near surface soil at various areas throughout the site. The FOL will use his/her
professional judgment and inspection of the site to determine which areas are most likely to be

contaminated and adjust the proposed sample locations accordingly.

The total numbers of soil and sediment analyses for each analyte group are tabulated in Worksheet #'s
18 and 20. Soil QA/QC samples will be collected at the frequencies listed in Worksheet #20. Worksheet
#19 presents a summary of the sample analyses, container types and volumes, preservation

requirements, and holding times for the samples to be collected.

For all sample locations, except along the firing lines within each area, to save time in the field, one
surface soil sample (0 to 12 inches bgs) and one subsurface soil sample (12 to 24 inches bgs) will be
initially collected at each proposed sample location. Each will be placed in a separate Ziploc plastic

baggie, which will then be marked with the sample location ID, depth, date, and time. The samples will
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then be transferred back to the field office where the surface soil sample will undergo XRF screening in
accordance with SOP-13. Three separate XRF measurements will be made for each sample, and care
will be taken to mix the sample in the plastic bag between measurements. The average of the three
readings will be computed and recorded as the concentration for the sample. Based on the initial lead
XRF concentrations exceeding 300 mg/kg, the FOL will use his judgement in determining the need to
collect an additional sample or if it is necessary to “step out” from the sample location to determine the
horizontal extent of contamination at that particular location. The subsurface soil sample will be held at
the field office and only screened with the XRF if the associated surface soil sample has an average lead
XRF concentration greater than the field action level of 300 mg/kg. The results of the field XRF analyses
will be the basis for determining which samples will be sent to the fixed-base laboratory for analysis. The
FOL will attempt to choose samples representing the range of concentrations observed in the field with
the majority of samples in the 400 to 500 mg/kg range. All samples selected for fixed-base laboratory
analyses will be prepared and analyzed according to the normal laboratory protocol as identified on
Worksheet #30. At the end of the field event(s), any unused portions of the soil samples will be returned

to the sample location from which it was collected.

Actual sample locations may vary from the proposed locations based on field conditions observed during
an initial site walkover by the FOL. The FOL will use his professional judgment and inspection of the site
to determine which areas are most likely to be contaminated and bias the sampling towards those areas.
The professional judgment will take into account the topography of the site and the FOL’s understanding
of site operations. GPS measurements will be taken at each sample location which will allow for future

repeatable investigations or guide in any remedial action.

Upon validation, laboratory lead concentrations will be compared to field XRF lead concentrations through
a correlation plot. The field data will be plotted against the laboratory data, and a linear least-squares fit
will be applied to generate an estimate of the “best” line through the data. If the data set exhibits more
than one region where there appears to be a linear fit to the data but the regions have different slopes,
the data may be subdivided into separate regions for fitting. No more than three separate regions of the
correlation will be fit in this manner, and as few regions as possible will be used to adequately represent a
linear fit. If a correlation coefficient (commonly denoted as “r’) of 0.65 or greater is obtained for a region,
the fit will be considered adequate to translate field XRF results to the equivalent laboratory lead
concentrations with confidence. A correlation coefficient less than 0.65 will be considered unacceptable

for making this translation. An ideal correlation coefficient would be 1.0.
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The use of subdivisions of the overall concentrations range to represent a best linear fit will be most
important for concentrations in the range of about 250 to 550 mg/kg because the 400 mg/kg risk

screening value for lead is within this range.

Assuming that a satisfactory correlation coefficient is obtained, the field XRF data will be translated into
equivalent laboratory concentrations, which will then be used for estimating the spatial distribution and
magnitude of lead contamination in surface soil. The 250 to 550 mg/kg concentration range will be the
most critical range for these translations because it spans the 400 mg/kg concentration representing the
RBSL for lead. If the correlation coefficient is less than 0.65 for any region, several courses of action are
possible. One course of action may include fixed-base laboratory analysis of additional temperature-
controlled samples that will be stored onsite. Because the 250 to 550 mg/kg range is most critical for
decision making, a poor correlation at concentrations less than 1,000 mg/kg will be considered more

serious than a poor correlation obtained for greater concentrations.

The field XRF for lead and laboratory data for metals and PAHS are intended to be used to establish the
nature and extent of contamination and potential environmental mobility. Soil properties such as pH,
TOC, and CEC are principal determinants of environmental mobility. Therefore, samples from each of the

five sites will be analyzed for these parameters.

At the firing lines, NG and lead are the only contaminants of concern. Beyond the firing lines, lead is the
major contaminant of concern at the five sites. The other contaminants (arsenic, antimony, tin, copper,
and zinc) at all sites and PAHs (skeet and trap ranges) are expected to be associated with lead. Field
XRF data for lead will be used as an indication of potential contamination. Correlations between field

XREF results for lead and fixed-base laboratory data will be established.

All sample locations will be marked with a wooden stake or brightly colored pin flag indicating the sample
location. Coordinates will be determined by GPS at each individual sample location which will allow for
future repeatable investigations or guide in any remedial action. All sample location markers will be

removed prior to the final demobilization.

Sampling activities at the following ranges are described in this UFP-SAP:

e UXO 14 — Marine Rifle Range

e UXO 15 - 0OId Skeet and Trap Range
e UXO 25 - Roach Road Rifle Range
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e UXO 16 — Rum Point Skeet Range
e UXO 17 — Small Arms (Pistol) Range

Marine Rifle Range (UXO 14)

Proposed sample locations for the Marine Rifle Range are presented on Map 17-1. Two sets of firing
lines, one for each target butt, were located at 100-meter increments to a maximum of 1,000 meters at
this range. Composite surface soil samples will be collected within the undeveloped areas at each 100
meter incremental firing line. The exact number of discrete soil cores required for each composite soil
sample will be determined in the field by the FOL or designee. The sampling strategy for the impact

areas is described below.

Target Berms: Thirty-five soil samples are proposed for collection from each of the two target berms and
analyzed for lead in the field using XRF equipment. Thirty of the samples will be collected along three
transect lines along the length of each berm. Samples will be evenly spaced along the 250-foot length of
the berms. The first transect line will be placed at the base of the target berm where contamination is
least likely to occur. The second transect line will be placed approximately at the mid-height of the berm,
and the third transect line will be placed along the top of the target berm, which has the highest probability
of contamination. The remaining five samples will be evenly spaced in front of each target berm along

the range floor where no contamination would be expected to be found.

Hillside Impact Area: Forty-five soil samples are proposed for collection from three transect lines

extending along the length of the hillside. Samples will be evenly spaced along the 600-foot length of the
hillside. Since the targets were positioned approximately 15 feet above ground surface on the target
berms, the first transect line on the hillside will be placed approximately 10 to 12 feet above ground
surface on the hillside where impact is least likely to have occurred. The second transect line will be
placed approximately 15 to 20 feet above ground surface where the highest probability of impact was
likely to occur, and the third transect line will be placed approximately 25 to 30 feet above the ground

surface where impact was less likely to have occurred.

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be
collected at the Marine Rifle Range. The FOL will determine if a drainage pathway exists from the target
berms leading to the marsh area located east of each berm, and if so, the discretionary samples may be

collected in these areas.
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All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing
portable XRF equipment. A minimum of 20 percent of these samples (but no fewer than 20) will then be
selected for fixed-base laboratory analysis. Samples selected for submittal to the fixed-base laboratory
will be analyzed for specific metals as presented in Worksheet #18.1. The composite firing line samples
will be submitted to the fixed-base laboratory for NG and lead analysis. Four of the samples will be
selected for pH, TOC, and CEC analysis. Five field duplicate samples are proposed for collection at the

Marine Rifle Range.

Old Skeet and Trap Range (UXO 15)

Proposed sample locations for the Old Skeet and Trap Range are presented on Map 17-2. Two
composite samples will be collected in the firing line area. The exact number of discrete soil cores
required for each composite soil sample will be determined in the field by the FOL or designee. The

sampling strategy is described below.

The Old Skeet and Trap Range encompasses both land and water. The proposed sediment samples will

be collected along the shoreline and in the open waters of Mattawoman Creek.

Fifty-six soil samples are proposed for collection at the Old Skeet and Trap Range. Samples will be
spaced approximately 50 feet apart along 11 transect lines starting at the shooters’ positions and ending
at the shoreline of Mattawoman Creek. Eight of these samples will be collected in the area directly in

front of the shooters’ positions in an area that would be assumed to be clean.

Thirty-four sediment samples are proposed for collection at the Old Skeet and Trap Range. Nine of those
samples will be collected along the shoreline that falls within the shooting arc of the range. These
sediment samples will be collected during low tide. The remaining 25 sediment samples will be collected
within Mattawoman Creek utilizing a boat specifically equipped for the task (SOP-15). The samples will
be collected at various locations within the shot fall arc to the maximum shot distance of approximately

770 feet. Proposed sample locations for the Old Skeet and Trap Range are presented on Map 17-2.

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be

collected at the Old Skeet and Trap Range.
All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing

portable XRF equipment. A minimum of 20 percent of these samples (but no fewer than 20) will then be

selected for fixed-base laboratory analysis. Samples selected for submittal to the fixed-base laboratory
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will be analyzed for specific metals and PAHs as presented in Worksheet #18.2. The two composite firing
line samples will be submitted to the fixed-base laboratory for NG and lead analysis. Four of the samples
will be selected for pH, TOC, and CEC analysis. Five field duplicate samples are proposed for collection
at the Old Skeet and Trap Range.

Roach Road Rifle Range (UXO 25)

The Roach Road Rifle Range consists of one primary impact area consisting of the former target area
and the hillside located directly behind the intended targets. It is believed that the intended target areas
no longer exist on site. A secondary area within the Rifle Range consists of the range floor. Proposed
sample locations for the Roach Road Rifle Range are presented on Map 17-3. Two composite samples
will be collected in the firing line area. The exact number of discrete soil cores required for each
composite soil sample will be determined in the field by the FOL or designee. Except for the firing line
samples, all soil and sediment samples selected for submittal to the fixed-base laboratory will be
analyzed for specified metals as indicated in Worksheet #18.3. The sampling strategies for the impact

area and range floor are described below.

Impact Hillside and Former Target Berms: Thirty-two soil samples are proposed for collection from the

area where the former target berms were located and from the impact hillside that is directly behind the
former target areas. These samples will be analyzed for lead in the field using XRF equipment. Eighteen
of the samples will be collected along three transect lines along the length of the impact hillside. Samples
will be spaced approximately 10 feet apart along the 65-foot length of the hillside. The first transect line
will be placed at the base of the hillside where contamination is least likely expected to occur. The
second transect line will be placed approximately 8 to 10 feet above the base of the hillside, and the third
transect line will be placed approximately 14 to 16 feet above the base of the hillside. The remaining
seven samples will be evenly placed in the areas where the former target berms are believed to have

been located.

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be

collected at the Roach Road Rifle Range.

All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing
portable XRF equipment. A minimum of 20 percent of these samples (but no fewer than 20) will then be
selected for fixed-base laboratory analysis. Samples selected for submittal to the fixed-base laboratory
will be analyzed for specific metals as presented in Worksheet #18.3. The two composite firing line

samples will be submitted to the fixed-base laboratory for NG and lead analysis. Four of the samples will
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be selected for pH, TOC, and CEC analysis. Two field duplicate samples are proposed for collection at
the Roach Road Rifle Range.

Rum Point Skeet Range (UXO 16)

Proposed sample locations for the Rum Point Skeet Range are presented on Map 17-4. Two composite
samples will be collected, one from the left firing line area and one from the right firing line area. The
exact number of discrete soil cores required for each composite soil sample will be determined in the field

by the FOL or designee. The sampling strategy is described below.

Eighty-two soil samples are proposed for collection at the Rum Point Skeet Range. Samples will be
spaced approximately 50 feet apart along 11 transect lines starting at the shooters’ positions. The Rum
Point Skeet Range consists of open field and heavily forested areas. The tree line begins approximately
250 feet north and west of the shooters’ positions and approximately 425 feet east and northeast of the
shooters’ positions. The trees would significantly inhibit the flight of most lead shot and clay targets;
therefore, XRF concentrations up to the tree line and the professional judgment of the FOL will determine
how far into the tree line samples will be collected. Proposed sample locations for the Rum Point Skeet

Range are presented on Map 17-4.

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be

collected at the Rum Point Skeet Range.

All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing
portable XRF equipment. A minimum of 20 percent of these samples (but no fewer than 20) will then be
selected for fixed-base laboratory analysis. Samples selected for submittal to the fixed-base laboratory
will be analyzed for specific metals and PAHs as presented in Worksheet #18.4. The two composite firing
line samples will be submitted to the fixed-base laboratory for NG and lead analysis. Four of the samples
will be selected for pH, TOC, and CEC analysis. Four field duplicate samples are proposed for collection
at the Roach Road Rifle Range.

Small Arms (Pistol) Range (UXO 17)

Proposed sample locations for the Small Arms (Pistol) Range are presented on Map 17-5. Three
composite samples will be collected, one from each firing line area. The exact number of discrete soil
cores required for each composite soil sample will be determined in the field by the FOL or designee.

The sampling strategy is described below.
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Thirty-four soil samples are proposed for collection in the area of the Small Arms (Pistol) Range.
Twenty-one of these samples will be collected within the embankment in front of which the targets were
placed. Sloughing of this embankment face has occurred at the site and therefore any possible lead
contamination may have been buried deeper than would be expected at other similar ranges. All samples
within the sloughed soil will be collected via DPT. Actual depths of samples will be determined in the field
based on the amount of sloughing that has occurred. Seven samples will be collected along a transect
line on the open hillside face approximately 5 to 8 feet above ground surface. The remaining six samples
will be placed directly in front of the sloughed soil to ensure coverage of any lead shot that may have
been washed onto this part of the range floor. Proposed sample locations for the Small Arms (Pistol)

Range are presented on Map 17-5.

Based on field observations and conditions, up to 10 discretionary soil and sediment samples will be

collected at the Rum Point Skeet Range.

All samples collected, except for the firing line samples, will be analyzed in the field for lead utilizing
portable XRF equipment. A minimum of 20 percent of these samples (but no fewer than 20) will then be
selected for fixed-base laboratory analysis. Samples selected for submittal to the fixed-base laboratory
will be analyzed for specific metals as presented in Worksheet #18.5. The three composite firing line
samples will be submitted to the fixed-base laboratory for NG and lead analysis. Four of the samples will
be selected for pH, TOC, and CEC analysis. Two field duplicate samples are proposed for collection at

the Small Arms (Pistol) Range.
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Metals NG and Lead Miscellaneous

S 0 SW-846 9045D

Sample Sample ID? = Q é t’? 2o é SW.o16 s081
Location® ampie .E 8 g 3 :';‘ § g = (CEC),

f_:i w@zm gmg Lloyd Kahn
) n O Method (TOC)
Soil

X14SB001 X14SS0010001 TBD® NA®) TBD®
X14SB002 X14SS0020001 TBD® NA®) TBD®
X14SB003 X14550030001 TBD® NA®) TBDY
X14SB004 X14550040001 TBD® NA®) TBDY
X14SB005 X14SS0050001 TBD® NA®) TBD®
X14SB006 X14SS0060001 TBD® NA®) TBD®
X14SB007 X14550070001 TBD® NA®) TBDY
X14SB008 X14SS0080001 TBD® NA®) TBD®
X14SB009 X14SS0090001 TBD® NA®) TBD®
X14SB010 X14550100001 TBD®) NA®) TBDY
X14SB011 X14S50110001 TBD® NA®) TBDY
X14SB012 X14550120001 TBD® NA®) TBD®
X14SB013 X14SS0130001 TBD® NA®) TBD®
X14SB014 X14550140001 TBD®) NA®) TBDY
X14SB015 X14550150001 TBD® NA®) TBDY
X14SB016 X145S0160001 TBD® NA®) TBD®
X14SB017 X14SS0170001 TBD® NA®) TBD®
X14SB018 X14550180001 TBD® NA®) TBDY
X14SB019 X14550190001 TBD® NA®) TBD®
X14SB020 X14S50200001 TBD® NA®) TBD®
Field Duplicate TBD®) NA®) TBD™
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_ S m SW-846 9045D

Sample Sample ID? ] © 8§ r;"’c‘ % g é SW-§3p4H6)§)081
Location® p ; g g % (U)),;, G g g (CEC).

f_:§ U)@Z_U) o;g)mg Lloyd Kahn

= 7)) n ©™ Method (TOC)
X14SB021 X14550210001 TBD® NA®) TBDY
X14SB022 X14550220001 TBD® NA®) TBD®
X14SB023 X14550230001 TBD® NA®) TBDY
X14SB024 X14550240001 TBD® NA®) TBDY
X14SB025 X14550250001 TBD® NA®) TBD®
X14SB026 X14S50260001 TBD® NA®) TBD®
X14SB027 X14550270001 TBD® NA®) TBDY
X14SB028 X14550280001 TBD® NA®) TBDY
X14SB029 X14550290001 TBD® NA®) TBD®
X14SB030 X14550300001 TBD® NA®) TBDY
X14SB031 X14550310001 TBD® NA®) TBDY
X14SB032 X14550320001 TBD® NA®) TBD®
X14SB033 X14SS0330001 TBD® NA®) TBD®
X14SB034 X14550340001 TBD® NA®) TBDY
X14SB035 X145S0350001 TBD® NA®) TBDY
X14SB036 X14SS0360001 TBD® NA®) TBD®
X14SB037 X14SS0370001 TBD® NA®) TBD®
X14SB038 X14550380001 TBD®) NA®) TBDY
X14SB039 X14550390001 TBD® NA®) TBDY
X14SB040 X145S0400001 TBD® NA®) TBD®
Field Duplicate TBD® NA®) TBD™
X14SB041 X14550410001 TBD®) NA®) TBDY
X14SB042 X14S50420001 TBD® NA®) TBDY
X14SB043 X14550430001 TBD® NA®) TBD®
X14SB044 X14SS0440001 TBD® NA®) TBD®
X14SB045 X14550450001 TBD® NA®) TBDY
X14SB046 X145S0460001 TBD® NA®) TBDY
X14SB047 X145S0470001 TBD® NA®) TBD®
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_ S m SW-846 9045D

Sample Sample ID? ] © 8§ r;"’c‘ % g é SW-§3p4H6)§)081
Location® p ; g g % (U)),;, G g g (CEC).

f_:§ U)@Z_U) o;g)mg Lloyd Kahn

= 7)) n ©™ Method (TOC)
X14SB048 X14550480001 TBD® NA®) TBDY
X14SB049 X14SS0490001 TBD® NA®) TBD®
X14SB050 X14550500001 TBD® NA®) TBDY
X14SB051 X14550510001 TBD® NA®) TBDY
X14SB052 X14550520001 TBD® NA®) TBD®
X14SB053 X14SS0530001 TBD® NA®) TBD®
X14SB054 X14550540001 TBD® NA®) TBDY
X14SB055 X14SS0550001 TBD® NA®) TBDY
X14SB056 X14SS0560001 TBD® NA®) TBD®
X14SB057 X145S0570001 TBD® NA®) TBDY
X14SB058 X145S50580001 TBD® NA®) TBDY
X14SB059 X145S0590001 TBD® NA®) TBD®
X14SB060 X14SS0600001 TBD® NA®) TBD®
Field Duplicate TBD®) NA®) TBD™
X14SB061 X14550610001 TBD® NA®) TBDY
X14SB062 X14550620001 TBD® NA®) TBD®
X14SB063 X14SS0630001 TBD® NA®) TBD®
X14SB064 X14550640001 TBD®) NA®) TBDY
X14SB065 X14550650001 TBD® NA®) TBDY
X14SB066 X14SS0660001 TBD® NA®) TBD®
X14SB067 X14550670001 TBD®) NA®) TBDY
X14SB068 X14550680001 TBD® NA®) TBDY
X14SB069 X145S0690001 TBD® NA®) TBD®
X14SB070 X14SS0700001 TBD® NA®) TBD®
X14SB071 X14550710001 TBD®) NA®) TBDY
X14SB072 X14S8S0720001 TBD® NA®) TBDY
X14SB073 X14SS0730001 TBD® NA®) TBD®
X14SB074 X14SS0740001 TBD® NA®) TBD®
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: SW-846 9045D
o m
Sample e oSl S o O (pH),
) X c S = ™ _
Location® Sample ID <& S35 033 SW-846 9081
T g Tde o g (CEC),
f_:§ HhQ<h D7 Q Lloyd Kahn
o o
= i) % @ Method (TOC)
X14SB075 X148S0750001 1 TBD®) NA®) TBD®
X14SB076 X14SS0760001 1 TBD®) NA®) TBD®
X14SB077 X14SS0770001 1 TBD® NA®) TBD®
X14SB078 X14SS0780001 1 TBD®) NA®) TBD®
X14SB079 X145S0790001 1 TBD®) NA®) TBD®
X14SB080 X14SS0800001 1 TBD®) NA®) TBD®
Field Duplicate 1 TBD® NA®) TBD™
Total Soil Samples - Marine Rifle @
. 85 TBD®) NA®) TBD
ange
Discretionary Samples®
Soil
X14SB086 X14SS0860001 1 TBD®) NA®) TBD®
X14SB087 X14SS0870001 1 TBD®) NA®) TBD®
X14SB088 X14SS0880001 1 TBD® NA®) TBD®
X14SB089 X14SS0890001 1 TBD®) NA®) TBD®
X14SB090 X14SS0900001 1 TBD®) NA®) TBD®
X14SB091 X14SS0910001 1 TBD® NA®) TBD®
X14SB092 X14SS0920001 1 TBD®) NA®) TBD®
X14SB093 X14SS0930001 1 TBD®) NA®) TBD®
X14SB094 X14SS0940001 1 TBD®) NA®) TBD®
X14SB095 X14SS0950001 1 TBD® NA®) TBD®
Total Discretionary Soil Samples
, , 10 TBD® NA(®) TBD®W
- Marine Rifle Range
Sediment
X14SW/SD001 X14SD0010006 1 TBD®) - TBD®
X14SW/SD002 X14SD0020006 1 TBD®) - TBD®
X14SW/SD003 X14SD0030006 1 TBD® - TBDY
X14SW/SD004 X14SD0040006 1 TBD®) -- TBD®
X14SW/SD005 X14SD0050006 1 TBD®) - TBD®
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Metals NG and Lead Miscellaneous

S m SW-846 9045D

Sample ) o Eg Q § Dr-?" § S é SW-g)Af'g)éosl
Location® Sample ID %9 $28ON 53 (CEC)

o3 %%25) 5%% LondKa;hn

s 88 s 9 Method (TOC)
X14SW/SD006 X14SD0060006 1 TBD® - TBDY
X14SW/SD007 X14SD0070006 1 TBD®) - TBD®
X14SW/SD008 X14SD0080006 1 TBD®) - TBDY
X14SW/SD009 X14SD0090006 1 TBD®) - TBD"Y
X14SW/SD010 X14SD0100006 1 TBD® - TBD®
Total Discretionary Sediment 10 TBD® - TB8D®W

Samples - Marine Rifle Range

CEC - Cation exchange capacity.
TBD - To be determined.
TOC - Total organic carbon.

1 X=UXO

2 Sample depth to a maximum of 12 inches bgs for surface soil and 6 inches bgs for sediment. Samples
will be collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08).

3 Dependent on field XRF screenings, up to 30 soil samples and one sediment sample will be selected
for specific metals analysis at a fixed-base laboratory.

4 Up to four of the samples (soil and/or sediment) submitted to the fixed-base laboratory will also

undergo pH, TOC, and CEC analysis.

5 The composite samples collected at the firing line will undergo laboratory analysis for nitroglycerin and

lead.

6 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and

sediment samples may be collected.
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Metals NG and Lead SYvele: Miscellaneous
R -1 - T I T e e
Sample Location® | Sample ID® %5 3835 239 T SW-846 9081
2% | 3845 | £33 | 2L | Lo
T \;'.i n Io = 2 §I n I = y
) nh O n Method (TOC)
Soil
X15SB001 X158S0010001 TBD®) NA®) TBD®) TBD®)
X15SB002 X158S0020001 TBD®) NA®) TBD®) TBD®)
X15SB003 X158S0030001 TBD®) NA(®) TBD® TBD®)
X15SB004 X158S0040001 TBD®) NA®) TBD®*) TBD®)
X15SB005 X158S0050001 TBD®) NA®) TBD®) TBD®)
X15SB006 X158S0060001 TBD®) NA®) TBD®) TBD®)
X15SB007 X158S0070001 TBD®) NA(®) TBD® TBD®)
X15SB008 X158S0080001 TBD®) NA®) TBD®*) TBD®)
X15SB009 X158S0090001 TBD®) NA®) TBD®) TBD®)
X15SB010 X158S0100001 TBD®) NA®) TBD®) TBD®)
X15SB011 X158S0110001 TBD®) NA®) TBD®) TBD®)
X15SB012 X15850120001 TBD®) NA®) TBD®) TBD®)
X15SB013 X158S0130001 TBD®) NA®) TBD®) TBD®)
X15SB014 X15SS0140001 TBD®) NA®) TBD®) TBD®)
X15SB015 X158S0150001 TBD®) NA®) TBD®) TBD®)
X15SB016 X158S0160001 TBD®) NA®) TBD®) TBD®)
X15SB017 X158S0170001 TBD®) NA®) TBD®) TBD®)
X15SB018 X158S0180001 TBD® NA(®) TBD® TBD®)
X15SB019 X158S0190001 TBD®) NA®) TBD®) TBD®)
X15SB020 X158S0200001 TBD®) NA®) TBD® TBD®)
Field Duplicate TBD®) NA®) TBD® TBD®)
X15SB021 X15850210001 TBD®) NA®) TBD®) TBD®)
X15SB022 X15850220001 TBD®) NA®) TBD®) TBD®)
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Metals NG and Lead SvVOoC Miscellaneous
S £ - - S - ™
Sample Location® | Sample ID® %5 3835 839 oz SW-846 9081
2% | 3845 | £28 | 2L | Ldaem
T \;'.i n Io = 2 ;. n i = y
D9 n © n Method (TOC)
X15SB023 X15850230001 TBD®) NA®) TBD®*) TBD®)
X15SB024 X158S0240001 TBD®) NA®) TBD®) TBD®)
X15SB025 X15850250001 TBD®) NA(®) TBD® TBD®)
X15SB026 X15850260001 TBD®) NA®) TBD®) TBD®)
X158B027 X158S0270001 TBD®) NA®) TBD®) TBD®)
X15SB028 X15850280001 TBD®) NA®) TBD®) TBD®)
X15SB029 X15850290001 TBD®) NA(®) TBD® TBD®)
X15SB030 X158S0300001 TBD®) NA®) TBD®*) TBD®)
X15SB031 X158S0310001 TBD®) NA®) TBD®) TBD®)
X15SB032 X158S0320001 TBD®) NA®) TBD®) TBD®)
X15SB033 X158S0330001 TBD®) NA(®) TBD® TBD®)
X15SB034 X158S0340001 TBD®) NA®) TBD®*) TBD®)
X15SB035 X158S0350001 TBD®) NA®) TBD®) TBD®)
X15SB036 X158S0360001 TBD®) NA(®) TBD® TBD®)
X15SB037 X158S0370001 TBD®) NA®) TBD®*) TBD®)
X15SB038 X158S0380001 TBD®) NA®) TBD®) TBD®)
X15SB039 X158S0390001 TBD®) NA®) TBD®) TBD®)
X15SB040 X15850400001 TBD®) NA(®) TBD® TBD®)
Field Duplicate TBD®) NA®) TBD® TBD®)
X15SB041 X158S0410001 TBD®) NA®) TBD®) TBD®)
X15SB042 X158S0420001 TBD®) NA®) TBD®) TBD®)
X15SB043 X15850430001 TBD®) NA(®) TBD® TBD®)
X15SB044 X15850440001 TBD®) NA®) TBD®*) TBD®)
X15SB045 X158S0450001 TBD®) NA®) TBD®) TBD®)
X15SB046 X158S0460001 TBD® NA(®) TBD® TBD®)
X15SB047 X158S0470001 TBD®) NA®) TBD®*) TBD®)
X15SB048 X158S0480001 TBD®) NA®) TBD®) TBD®)
X15SB049 X158S0490001 TBD®) NA®) TBD®) TBD®)
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S £ - - S - ™
Sample Location® | Sample ID® %5 3835 839 oz SW-846 9081
5o | 2g4c | $30 38 s
o8 HhR<h O N P~ Lloyd Kahn
s 58 z 7 Method (TOC)
X15SB050 X158S0500001 1 TBD®) NA®) TBD®*) TBD®)
X15SB051 X158S0510001 1 TBD®) NA®) TBD®) TBD®)
X15SB052 X15850520001 1 TBD®) NA(®) TBD® TBD®)
X15SB053 X158S0530001 1 TBD®) NA®) TBD®) TBD®)
X15SB054 X158S0540001 1 TBD®) NA®) TBD®) TBD®)
X15SB055 X158S0550001 1 TBD®) NA®) TBD®) TBD®)
X15SB056 X158S0560001 1 TBD®) NA(®) TBD® TBD®)
Field Duplicate 1 TBDY NA®) TBD® TBD®)
Total Soil Samples - Old Skeet and 59 TBD® NA®) TBD® TBD®)
Trap Range
Sediment
X15SW/SD001 X15SD0010006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD002 X15SD0020006 1 TBD®) NA(®) TBD® TBD®)
X15SW/SD003 X15SD0030006 1 TBD®) NA®) TBD®*) TBD®)
X15SW/SD004 X15SD0040006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD005 X15SD0050006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD006 X15SD0060006 1 TBD®) NA(®) TBD® TBD®)
X15SW/SD007 X15SD0070006 1 TBD®) NA®) TBD®*) TBD®)
X15SW/SD008 X15SD0080006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD009 X15SD0090006 1 TBD®) NA®) TBD®) TBD®)
X158SW/SD010 X15SD0100006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SDO011 X15SD0110006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD012 X15SD0120006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD013 X15SD0130006 1 TBD®) NA(®) TBD® TBD®)
X15SW/SD014 X15SD0140006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD015 X15SD0150006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD016 X15SD0160006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD017 X15SD0170006 1 TBD®) NA®) TBD®) TBD®)
X15SW/SD018 X15SD0180006 1 TBD®) NA®) TBD®*) TBD®)
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S £ - - S - ™
Sample Location® | Sample ID® %5 3835 839 oz SW-846 9081
5o | 2g4c | $30 38 s
o8 HhR<h O N P~ Lloyd Kahn
s 58 z 7 Method (TOC)
X15SW/SD019 X15SD0190006 1 TBD®) - TBD®) TBD®)
X15SW/SD020 X15SD0200006 1 TBD®) - TBD®) TBD®)
Field Duplicate 1 TBDY - TBD®) TBD®)
X15SW/SD021 X158D0210006 1 TBD®) - TBD®) TBD®)
X15SW/SD022 X158D0220006 1 TBD®) - TBD® TBD®)
X15SW/SD023 X15SD0230006 1 TBD®) - TBD®) TBD®)
X15SW/SD024 X15SD0240006 1 TBD®) - TBD®) TBD®)
X158W/SD025 X158D0250006 1 TBD®) - TBD®*) TBD®)
X15SW/SD026 X15SD0260006 1 TBD®) - TBD® TBD®)
X15SW/SD027 X15SD0270006 1 TBD®) - TBD®) TBD®)
X15SW/SD028 X15SD0280006 1 TBD® - TBD® TBD®
X15SW/SD029 X15SD0290006 1 TBD®) - TBD®*) TBD®)
X15SW/SD030 X15SD0300006 1 TBD®) - TBD®) TBD®)
X15SW/SD031 X15SD0310006 1 TBD® - TBD® TBD®
X15SW/SD032 X15SD0320006 1 TBD®) - TBD®*) TBD®)
X15SW/SD033 X15SD0330006 1 TBD®) - TBD®) TBD®)
X15SW/SD034 X15SD0340006 1 TBD®) - TBD®) TBD®)
Field Duplicate 1 TBD® - TBD® TBD®)
Total Sediment Samples - Old Skeet 36 TBD® - TBD@W TBD®
and Trap Range
Discretionary Samples”’
Soil
X15SB057 X158S0570001 1 TBD®) NA®) TBD®) TBD®)
X15SB058 X158S0580001 1 TBD®) NA(®) TBD® TBD®)
X15SB059 X158S0590001 1 TBD®) NA®) TBD®) TBD®)
X15SB060 X158S0600001 1 TBD®) NA®) TBD®) TBD®)
X15SB061 X158S0610001 1 TBD®) NA®) TBD®) TBD®)
X15SB062 X15850620001 1 TBD®) NA(®) TBD® TBD®)
X15SB063 X158S0630001 1 TBD®) NA®) TBD®) TBD®)
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Metals NG and Lead SvVOoC Miscellaneous
5 SW-846 9045D
— =2 0 o
&Z\ ©§D-‘A 8©§ N (pH),
Sample Location® | Sample ID® =< & I235 8F3 oz SW-846 9081
55 15 4o °ia 3 S (CEC),
o3 hR<H D 7 Q = Lloyd Kahn
) S o = 8 =
“ 0 nh @ n Method (TOC)
X15SB064 X15SS0640001 1 TBD®) NA®) TBD® TBD®)
X15SB065 X15SS0650001 1 TBD®) NA®) TBD® TBD®)
X15SB066 X158S0660001 1 TBD®) NA®) TBD® TBD®)
Total Discretionary Soil Samples - 10 TBD® NA®) TBD® TBD®
Old Skeet and Trap Range
Sediment
X15SW/SD035 X15SD0350006 1 TBD®) - TBD® TBD®)
X15SW/SD036 X15SD0360006 1 TBD®) - TBD® TBD®)
X15SW/SD037 X15SD0370006 1 TBD®) - TBD® TBD®)
X15SW/SD038 X15SD0380006 1 TBD®) - TBD® TBD®)
X15SW/SD039 X15SD0390006 1 TBD®) - TBD® TBD®)
X15SW/SD040 X15SD0400006 1 TBD®) - TBD® TBD®)
X15SW/SD041 X15SD0420006 1 TBD®) - TBD® TBD®)
X15SW/SD042 X15SD0420006 1 TBD®) - TBD® TBD®)
X15SW/SD043 X15SD0430006 1 TBD®) - TBD® TBD®)
X15SW/SD044 X15SD0440006 1 TBD®) - TBD® TBD®)
Total Discretionary Sediment 10 TBD® - TBD@W TBD®
Samples - Old Skeet and Trap

CEC = Cation exchange capacity.

TOC = Total organic carbon.
TBD = To be determined.

1 X=UXO.

2 Sample depth to a maximum of 12 inches bgs for surface soil and 6 inches bgs for sediment. Samples

will be collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08).

3 Dependent on field XRF screenings, up to 30 soil samples and up to 20 sediment samples will be
selected for specified metals analysis at a fixed-base laboratory.

4 Of the samples selected for fixed-base laboratory analysis, up to 20 will be analyzed for PAHSs.

5 Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-
base laboratory.
6 The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin

and lead.

7 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and
sediment samples may be collected.

010801/P (WS #18.2)
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ROACH ROAD RIFLE RANGE (UXO 25)

UFP SAP
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Metals NG and Lead Miscellaneous

_ < g o < SW-8(4?_| ;90450

Sample S @ rE ©& 5= 898 SW-846 8081
Location®™ ample ID x g 380 N © % 2 (CEC),

T S =20 ac ¥ =
&)3 mgzgn o;pmg Lloyd Kahn
= 86 5 © Method (TOC)
Soil

X25SB001 X25550010001 1 TBDY NA® TBDY
X25SB002 X25550020001 1 TBDY NA® TBDY
X25SB003 X25550030001 1 TBDY NA® TBDY
X25SB004 X25550040001 1 TBDY NA® TBDY
X25SB005 X25550050001 1 TBDY NA® TBDY
X25SB006 X25SS0060001 1 TBDY NA® TBD™
X25SB007 X25550070001 1 TBDY NA® TBD™
X25SB008 X25550080001 1 TBDY NA® TBD™
X25SB009 X25550090001 1 TBDY NA® TBD™
X25SB010 X25550100001 1 TBDY NA® TBD™
X25SB011 X25550110001 1 TBDY NA® TBD™
X25SB012 X25550120001 1 TBDY NA® TBD™
X25SB013 X25550130001 1 TBDY NA® TBD™
X25SB014 X25550140001 1 TBDY NA® TBD™
X25SB015 X25350150001 1 TBDY NA® TBD™
X25SB016 X25550160001 1 TBDY NA® TBD™
X25SB017 X25550170001 1 TBDY NA® TBDW
X25SB018 X25550180001 1 TBDY NA® TBDW
X25SB019 X25550190001 1 TBDY NA® TBDW
X25SB020 X25550200001 1 TBDY NA® TBDW
Field Duplicate 1 TBDY NA® TBDW
X25SB021 X25550210001 1 TBDY NA® TBDY
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Metals NG and Lead Miscellaneous
S 0 SW-846 9045D
Sample Sample ID? o % Q2 % 03:’:‘ § S é SW-g:lHG)éOM
Location® ampie ; g g = (U)): g °§-° 3 (CEC),
i.qu m@zm °;.°U)§ Lloyd Kahn
~ 7)) n ® Method (TOC)
X25SB022 X25550220001 1 TBDY NA® TBD™
X25SB023 X25550230001 1 TBDY NA® TBD™
X25SB024 X25550240001 1 TBDY NA® TBD™
X25SB025 X25550250001 1 TBDY NA® TBD™
X25SB026 X25550260001 1 TBDY NA® TBD™
X25SB027 X25550270001 1 TBDY NA® TBD™
X25SB028 X25550280001 1 TBDY NA® TBD™
X25SB029 X25550290001 1 TBDY NA® TBD™
X25SB030 X253S0300001 1 TBDY NA® TBD™
X25SB031 X25350310001 1 TBDY NA® TBD™
X25SB032 X25550320001 1 TBDY NA® TBDW
Field Duplicate 1 TBDY NA® TBDW
Total Soil Samples - Roach Road 27 TBD® NA® TBD™
Rifle Range
Discretionary Samples®
Soil
X25SB033 X25550330001 1 TBDY NA® TBDY
X25SB034 X25550340001 1 TBDY NA® TBDY
X25SB035 X25550350001 1 TBDY NA® TBDY
X25SB036 X25550360001 1 TBDY NA® TBDY
X25SB037 X25550370001 1 TBDY NA® TBD™
X25SB038 X25550380001 1 TBDY NA® TBD™
X25SB039 X25550390001 1 TBDY NA® TBD™
X25SB040 X25550400001 1 TBDY NA® TBD™
X25SB041 X25550410001 1 TBDY NA® TBD™
X25SB042 X25350420001 1 TBDY NA® TBD™
oo e |0 | e | we | teof
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NG and Lead Miscellaneous
Metals
; SW-846 9045D
o m
Sample e > © é = ® o § (PH),
@ < Sol < RS o SW-846 9081
Location® Sample ID <O % ©ON 0% (CEC)
i) 3 =00 =@ ’
23 hI<n Ohn Lloyd Kahn
Lo o g = o
7)) n o Method (TOC)
Sediment
X25SW/SD001 X25SD0010006 1 TBD® NA® TBD™
X25SW/SD002 X25SD0020006 1 TBD® NA® TBD™
X25SW/SD003 X25SD0030006 1 TBDW NA® TBD™
X25SW/SD004 X25SD0040006 1 TBD® NA® TBD™
X25SW/SD005 X25SD0050006 1 TBDY NA® TBD™
X25SW/SD006 X25SD0060006 1 TBDY NA® TBD™
X25SW/SD007 X25SD0070006 1 TBDY NA® TBD™
X25SW/SD008 X25SD0080006 1 TBDY NA® TBD™
X25SW/SD009 X25SD0090006 1 TBDY NA® TBD™
X25SW/SD010 X25SD0100006 1 TBDY NA® TBDW
Total Discretionary Sediment
gamples - Roach Road Rifle 10 TBD® NA® TBD®
ange

CEC = Cation exchange capacity.
TOC = Total organic carbon.
TBD = To be determined.

1 X=UXO

2 Sample depth to a maximum of 12 inches bgs for surface soil and 6 inches bgs for sediment. Samples
will be collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08).

3 Dependent on field XRF screenings, up to 20 soil samples and one sediment sample will be selected
for specified metals analysis at a fixed-base laboratory.

4 Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-

base laboratory.

5 The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin

and lead.

6 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and

sediment samples may be collected.

010801/P (WS #18.3)
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RUM POINT SKEET RANGE (UXO 16)
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METALS NG and Lead SvOC Miscellaneous

< - < = SW-846 9045D

Sample Location” |  Sample ID® % g § 0:: - § § E SW-846 9081
2 | 2y | 8¢ : (CEC)

mgpsS 3 < % 3 ) Lloyd Kahn
= ) = = Method (TOC)
Soil

X16SB001 X16SS0010001 1 TBD™ NA® TBD™ TBD™
X16SB002 X16SS0020001 1 TBD™ NA® TBD™ TBD™
X16SB003 X16SS0030001 1 TBD™ NA® TBD™ TB8D™
X16SB004 X16SS0040001 1 TBD® NA® TBD™ TBD™
X16SB005 X16SS0050001 1 TBD™ NA® TBD™ TBD™
X16SB006 X16SS0060001 1 TBD™ NA® TBD™ TBD™
X16SB007 X16SS0070001 1 TBD™ NA® TBD™ TBD™
X16SB008 X16SS0080001 1 TBD™ NA® TBD™ T8D™
X16SB009 X16SS0090001 1 TBD® NA® TBD™ TBD™
X16SB010 X16SS0100001 1 TBD® NA® TBD™ TBD™
X16SB011 X16SS0110001 1 TBD™ NA® TBD™ TBD™
X16SB012 X16SS0120001 1 TBD™ NA® TBD™ TBD™
X16SB013 X16SS0130001 1 TBD™ NA® TBD™ T8D™
X16SB014 X16SS0140001 1 TBD® NA® TBD™ TBD™
X16SB015 X16SS0150001 1 TBD® NA® TBD™ TBD™
X16SB016 X16SS0160001 1 TBD™ NA® TBD™ TBD™
X16SB017 X16SS0170001 1 TBD™ NA® TBD™ TBD™
X16SB018 X16SS0180001 1 TBD™ NA® TBD™ T8D™
X16SB019 X16SS0190001 1 TBD™ NA® TBD™ T8D™
X16SB020 X16550200001 1 TBD® NA® TBD™ TBD™
Field Duplicate 1 TBDW NA® TBDW TBDY
X16SB021 X16SS0210001 1 TBD™ NA® TBD™ TBD™
X16SB022 X16SS0220001 1 TBD™ NA® TBD™ TBD™
X16SB023 X16SS0230001 1 TBD™ NA® TBD™ T8D™
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METALS NG and Lead SvOC Miscellaneous

< - < = SW-846 9045D

Sample Location” |  Sample ID® % g § 0:: - § § E SW-846 9081
3 | 2y | 8¢ : (cE0

mgpsS 3 < % 3 ) Lloyd Kahn

= ) = = Method (TOC)
X16SB024 X16SS0240001 1 TBD™ NA® TBD™ TBD™
X16SB025 X16SS0250001 1 TBD™ NA® TBD™ TBD™
X16SB026 X16SS0260001 1 TBD™ NA® TBD™ TB8D™
X16SB027 X16SS0270001 1 TBD™ NA® TBD™ TBD™
X16SB028 X16550280001 1 TBD® NA® TBD™ TBD™
X16SB029 X165S0290001 1 TBD™ NA® TBD™ TBD™
X16SB030 X16SS0300001 1 TBD™ NA® TBD™ TBD™
X16SB031 X16SS0310001 1 TBD™ NA® TBD™ TB8D™
X16SB032 X165S0320001 1 TBD® NA® TBD™ TBD™
X16SB033 X16SS0330001 1 TBD® NA® TBD™ TBD™
X16SB034 X16SS0340001 1 TBD™ NA® TBD™ TBD™
X16SB035 X16SS0350001 1 TBD™ NA® TBD™ TBD™
X16SB036 X16SS0360001 1 TBD™ NA® TBD™ T8D™
X16SB037 X16SS0370001 1 TBD™ NA® TBD™ TB8D™
X16SB038 X16SS0380001 1 TBD® NA® TBD™ TBD™
X16SB039 X16SS0390001 1 TBD™ NA® TBD™ TBD™
X16SB040 X16SS0400001 1 TBD™ NA® TBD™ TBD™
Field Duplicate 1 TBD® NA® TBD™ TBD™
X16SB041 X16SS0410001 1 TBD™ NA® TBD™ TB8D™
X16SB042 X165S0420001 1 TBD® NA® TBD™ TBD™
X16SB043 X16SS0430001 1 TBD™ NA® TBD™ TBD™
X16SB044 X16SS0440001 1 TBD™ NA® TBD™ TBD™
X16SB045 X16SS0450001 1 TBD™ NA® TBD™ TBD™
X16SB046 X16SS0460001 1 TBD™ NA® TBD™ T8D™
X16SB047 X16SS0470001 1 TBD® NA® TBD™ TBD™
X16SB048 X16SS0480001 1 TBD™ NA® TBD™ TBD™
X16SB049 X16SS0490001 1 TBD™ NA® TBD™ TBD™
X16SB050 X16SS0500001 1 TBD™ NA® TBD™ TBD™
X16SB051 X16SS0510001 1 TBD™ NA® TBD™ T8D™
X16SB052 X16SS0520001 1 TBD® NA® TBD™ TBD™
X16SB053 X16SS0530001 1 TBD® NA® TBD™ TBD™
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METALS NG and Lead SvOC Miscellaneous

< - < = SW-846 9045D

Sample Location” |  Sample ID® % g § 0:: - § § E SW-846 9081
3 | 2y | 8¢ : (cE0

mgpsS 3 < % 3 ) Lloyd Kahn

= ) = = Method (TOC)
X16SB054 X16SS0540001 1 TBD™ NA® TBD™ TBD™
X16SB055 X16SS0550001 1 TBD™ NA® TBD™ TBD™
X16SB056 X16SS0560001 1 TBD™ NA® TBD™ TB8D™
X16SB057 X16SS0570001 1 TBD™ NA® TBD™ TBD™
X16SB058 X16SS0580001 1 TBD® NA® TBD™ TBD™
X16SB059 X16SS0590001 1 TBD™ NA® TBD™ TBD™
X16SB060 X16SS0600001 1 TBD™ NA® TBD™ TBD™
Field Duplicate 1 TBD™ NA® TBD™ T8D™
X16SB061 X16SS0610001 1 TBD® NA® TBD™ TBD™
X16SB062 X16SS0620001 1 TBD® NA® TBD™ TBD™
X16SB063 X16SS0630001 1 TBD™ NA® TBD™ TBD™
X16SB064 X16SS0640001 1 TBD™ NA® TBD™ TBD™
X16SB065 X16SS0650001 1 TBD™ NA® TBD™ T8D™
X16SB066 X16SS0660001 1 TBD™ NA® TBD™ TB8D™
X16SB067 X16SS0670001 1 TBD® NA® TBD™ TBD™
X16SB068 X16SS0680001 1 TBD™ NA® TBD™ TBD™
X16SB069 X16SS0690001 1 TBD™ NA® TBD™ TBD™
X16SB070 X16SS0700001 1 TBD™ NA® TBD™ TBD™
X16SB071 X16SS0710001 1 TBD™ NA® TBD™ TB8D™
X16SB072 X16SS0720001 1 TBD® NA® TBD™ TBD™
X16SB073 X16SS0730001 1 TBD™ NA® TBD™ TBD™
X16SB074 X16SS0740001 1 TBD™ NA® TBD™ TBD™
X16SB075 X16SS0750001 1 TBD™ NA® TBD™ TBD™
X16SB076 X16SS0760001 1 TBD™ NA® TBD™ T8D™
X16SB077 X16SS0770001 1 TBD® NA® TBD™ TBD™
X16SB078 X16SS0780001 1 TBD™ NA® TBD™ TBD™
X16SB079 X16SS0790001 1 TBD™ NA® TBD™ TBD™
X16SB080 X16SS0800001 1 TBD™ NA® TBD™ TBD™
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METALS NG and Lead SvoC Miscellaneous
< - < — SW-846 9045D
S @ o 8 X H
TR & g S 8 [y (pH),
Sample Location” |  Sample ID® % g § 03- _ ® § g SW-846 9081
[
% i 8 © N 3 8 2 (CEC),
= o %] T
L2 g < % % & Lloyd Kahn
= ) = = Method (TOC)
X16SB081 X16SS0810001 1 TBD® NA® TBD™ TBD®™
X16SB082 X16SS0820001 1 TBD™ NA® TBD™ TBD™
Total Soil Samples - Rum Pont @ ) @ )
Skeet Range 86 TBD NA TBD TBD
Discretionary Samples'”
Soil
X16SB086 X16SS0860001 1 TBD® NA® TBD™ TBD™
X16SB087 X16SS0870001 1 TBD® NA® TBD™ TBD®™
X16SB088 X16SS0880001 1 TBD® NA® TBD™ TBD®™
X16SB089 X16SS0890001 1 TBD® NA® TBD™ TBD™
X16SB090 X16SS0900001 1 TBDY NA® TBD™ TBD™
X16SB091 X16SS0910001 1 TBD® NA® TBD™ TBD™
X16SB092 X16SS0920001 1 TBD® NA® TBD™ TBD®™
X16SB093 X16SS0930001 1 TBD® NA® TBD™ TBD®™
X16SB094 X16SS0940001 1 TBD™ NA® TBD™ TBD™
X16SB095 X16SS0950001 1 TBDY NA® TBD™ TBD™
Total Discretionary Soil Samples @ ) @ ®)
- Rum Point Skeet Range 10 TBD NA 8D TBD
Sediment
X16SW/SD001 X16SD0010006 1 TBD® -- TBD™ TBD®™
X16SW/SD002 X16SD0020006 1 TBD® -- TBD™ TBD®™
X16SW/SD003 X16SD0030006 1 TBD™ - TBD™ TBD™
X16SW/SD004 X16SD0040006 1 TBD™ - TBD™ TBD™
X16SW/SD005 X16SD0050006 1 TBD® -- TBD™ TBD™
X16SW/SD006 X16SD0060006 1 TBD® -- TBD™ TBD™
X16SW/SD007 X16SD0070006 1 TBD® -- TBD™ TBD®™
X16SW/SD008 X16SD0080006 1 TBD™ - TBD™ TBD™
X16SW/SD009 X16SD0090006 1 TBDY - TBD™ TBD™
X16SW/SD010 X16SD0100006 1 TBD® -- TBD™ TBD™
Total Discretionary Sediment s " s
Samples - Rum Point Skeet 10 78D - T8DY 78D
Range
010801/P (WS #18.4) CTO 423




NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: April 2009

Worksheet #18.4

Page 240 of 298

CEC = Cation exchange capacity.
TAL = Target Analyte List.

TOC = Total organic carbon.

TBD = To be determined.

1

X =UXO

Sample depth to a maximum of 6 inches bgs for surface soil and 6 inches bgs for sediment. Samples will be
collected in accordance with their respective SOP (soil SOP-05 and sediment SOP-08).

Dependent on field XRF screenings, up to 25 soil samples and one sediment sample will be selected for
TAL metals analysis at a fixed-base laboratory.

Of the samples selected for fixed-base laboratory analysis, up to 20 will be analyzed for PAHSs.

Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-base
laboratory.

The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin and
lead.

Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and
sediment samples may be collected.

010801/P (WS #18.4) CTO 423
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SMALL ARMS (PISTOL) RANGE (UXO 17)
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Metals NG and Lead Miscellaneous

_ <5 @ SW-846 9045D

Sample S @ ) @8 5o ZoS sw-g's)éom
Location® ample ID x ° % % O~ o3 3 (CEC),

ELS %@iff) %%@ Lloyd Kahn
= ) n ° Method (TOC)
Soil

X17SB001 X17SS0010001 1 TBD®) NA®) TBD®)
X17SB0O01XXXX 1 TBD®) NA®) TBD®)
X17SB001XXXX 1 TBD®) NA®) TBD®)
X17SB002 X17SS0020001 1 TBD®) NA®) TBD®)
X17SB002XXXX 1 TBD®) NA®) TBD®)
X17SB002XXXX 1 TBD®) NA®) TBD®)
X17SB003 X17SS0030001 1 TBD®) NA®) TBD®)
X17SBO03XXXX 1 TBD®) NA®) TBD®)
X17SB0O03XXXX 1 TBD®) NA®) TBD®)
X17SB004 X175S0040001 1 TBD®) NA®) TBD®)
X17SB004XXXX 1 TBD®) NA®) TBD®)
X17SB004XXXX 1 TBD®) NA®) TBD®)
X17SB005 X17SS0050001 1 TBD®) NA®) TBD®)
X17SB0O05XXXX 1 TBD®) NA®) TBD®)
X17SBO05XXXX 1 TBD®) NA®) TBD®)
X17SB006 X17SS0060001 1 TBD®) NA®) TBD®)
X17SS006XXXX 1 TBD®) NA®) TBD®)
X17SS006XXXX 1 TBD®) NA®) TBD®)
X17SB007 X17SS0070001 1 TBD®) NA®) TBD®)
X17SB0O07XXXX 1 TBD®) NA®) TBD®)
X17SB007XXXX 1 TBD®) NA®) TBD®)
Field Duplicate 1 TBDY NA®G) TBDYW
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Metals NG and Lead Miscellaneous

N <8 @ SW-846 9045D

Sample @ ) @S 3o ® © § Sw-gzllg)éom
Location® Sample ID _>; g 3 % © 'S' © % 3 (CEC),

E)§ (%@f(% %%% Lloyd Kahn

~ D9 %) Method (TOC)
X17SB008 X17SS0080001 1 TBD®) NA®) TBD®)
X17SB009 X17SS0090001 1 TBD®) NA®) TBD®)
X17SB010 X17SS0100001 1 TBD®) NA®) TBD®)
X17SB011 X17SS0110001 1 TBD®) NA®) TBD®)
X17SB012 X178S0120001 1 TBD®) NA®) TBD®)
X17SB013 X175S0130001 1 TBD®) NA®) TBD®)
X17SB014 X175S0140001 1 TBD®) NA®) TBD®)
X17SB015 X17SS0150001 1 TBD®) NA®) TBD®)
X17SB016 X17S8S0160001 1 TBD®) NA®) TBD®)
X17SB017 X17SS0170001 1 TBD®) NA®) TBD®)
X17SB018 X17SS0180001 1 TBD®) NA®) TBD®)
X17SB019 X17SS0190001 1 TBD®) NA®) TBD®)
X17SB020 X175S0200001 1 TBD®) NA®) TBD®)
Field Duplicate 1 TBDY NA®G) TBD®)
Total Soil Samples - Small Arms 36 TBD® NA®) TBD®

(Pistol) Range
Discretionary Samples®
Soil
X17SB021 X17S8S0310001 1 TBD®) NA®) TBD®)
X17SB022 X175S0320001 1 TBD®) NA®) TBD®)
X17SB023 X175S0330001 1 TBD®) NA®) TBD®)
X17SB024 X17SS0340001 1 TBD®) NA®) TBD®)
X17SB025 X17S8S0350001 1 TBD®) NA®) TBD®)
X17SB026 X175S0360001 1 TBD®) NA®) TBD®)
X17SB027 X175S0370001 1 TBD®) NA®) TBD®)
X17SB028 X17SS0380001 1 TBD®) NA®) TBD®)
X17SB029 X17SS0390001 1 TBD®) NA®) TBD®)
X17SB030 X175S0400001 1 TBD®) NA®) TBD®)
Total Discretionary Soil Samples - 10 TBD® NAG) TBD®@
Small Arms (Pistol) Range
010801/P (WS #18.5) CTO 423
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Metals NG and Lead Miscellaneous

R <5 @ SW-846 9045D

Sample s @ Iﬁ:L ? © & o Jp) 8 © § SW-gleG)é081
Location® ample ID _>; g 3 % © 'S' © % 3 (CEC),

2§ %@ﬁuﬁ i%% Lloyd Kahn
~ D9 %) Method (TOC)
Sediment
X17SW/SDO001 X17SD0010006 1 TBD®) NA®) TBD®)
X17SW/SD002 X17SD0020006 1 TBD®) NA®) TBD®)
X17SW/SD003 X17SD0030006 1 TBD®) NA®) TBD®)
X17SW/SD004 X17SD0040006 1 TBD®) NA®) TBD®)
X17SW/SD005 X17SD0050006 1 TBD®) NA®) TBD®)
X17SW/SD006 X17SD0060006 1 TBD®) NA®) TBD®)
X17SW/SD007 X17SD0070006 1 TBD®) NA®) TBD®)
X17SW/SD008 X17SD0080006 1 TBD®) NA®) TBD®)
X17SW/SD009 X17SD0090006 1 TBD®) NA®) TBD®)
X17SW/SD010 X17SD0100006 1 TBD®) NA®) TBD®)
Total Discretionary Sediment @
Samples - Small Arms (Pistol) 10 TBD NA®) TBD®
Range

CEC = Cation exchange capacity.
TAL = Target Analyte List.
TBD = To be determined.
TOC = Total organic carbon.

1 X=UXO

2

Sample depth to a maximum of 6 inches bgs for surface soil and 6 inches bgs for sediment. Samples
will be collected in accordance with their respective SOP (soil SOP-05 and -06, and sediment SOP-
08). The XXXX in the nomenclature indicates depth of subsurface soil samples, which will be
determined in the field.

3 Dependent on field XRF screenings, up to 20 soil samples and one sediment sample will be selected
for specific metals analysis at a fixed-base laboratory.

4 Up to four samples (soil and/or sediment) will be selected for pH, TOC, and CEC analysis at a fixed-
base laboratory.

5 The composite samples collected from the firing line will undergo laboratory analysis for nitroglycerin
and lead.

6 Based on field observations and conditions at the time of sampling, up to 10 discretionary soil and

010801/P (WS #18.5)

sediment samples may be collected.
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Preservation

Maximum

Analytical and Container Sample :
. . . Requirements : :
Matrix Analytical Group Preparation Method / (number, size, and Volume q(chemicaL Holding Time®™
SOP Reference type) (units) temperature, light (preparation /
protected) analysis)
Select Metals (Sb, As, Cu, SW846 6020, 3010/ KAS Two 100-mL HDPE 100-mL HDPE Nitric acid to pH < 6 months
Pb, Sn, Zn) SOP CA-627, CA-604 container container 2: Cool to 4°C
SW846 8270 SIM, Two 1-liter glass One 1-liter glass o 7 days untl
TCL PAH 3510/KAS SOP CA213, Coolto4°C extraction/40 days
Aqueous amber bottles amber bottle .
CA502 to analysis
2) 1000 mL amb Cool 4°C
: . SW-846 8330B/09-8330W, @ oag et 1000 mL oo 14 days to
Nitroglycerin 1B-8330 glass extraction/40 days to
analysis
Select Metals (Sb, As, Cu, SW846 6020, 3050/ KAS One 4 oz glass soll o
Pb, Sn, Zn) SOP CA-627, CA-605 jar Same Coolto 4°C 6 months
SW846 8270 SIM, One 4 oz glass soil 14 days until
Solid TCL PAH 3550/KAS SOP CA-213, 'a? Same Cool to 4°C extraction/40 days
CA512 J to analysis
Cool 4°C 14 days to
Nitroglycerin SW-8;1(€)5"E,3 a;qugé%%gse,oa 8 ounce glass 30g extraction/40_days to
analysis
Solid Total Organic Carbon Lloyd Kahn/;jﬁs SOP CA- One 4 OJ.Za?IaSS soil Same Coolto 4°C 14 Days
SW846 9081/ KAS SOP | One 4 oz glass soil 0 14 days until
Solid Cation Exchange Capacity ; Same Coolto4°C extraction/7 days
CA-737 jar ;
to analysis
Solid oH SW846 9045/ KAS SOP One 4 0z glass soil Same Cool to 4°C 24 Hours
CA-709 jar
010801/P (WS #19) CTO 423
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Field Portable X-Ray Fluorescence Analyses

Preservation

Analytical and C ; . Maximum
_ _ : ontainers Sample Requirements : :
Matrix Analytical Group Preparation Method / (number, size, and Volume q(chemical Holding Time®
SOP Reference type) (units) temperature, light (preparation /
protected) analysis)

Tetra Tech XRF SOP

Solid Lead (SOP-13) and
Manufacturer SOP

One 1 gallon zip

Same Coolto 4°C 6 months
closure bag

1 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.
HDPE - High-density polyethylene.

SOP - Standard Operating Procedure.

TBD - To be determined.

TCL - Target Compound List polynuclear aromatic hydrocarbons.

XRF - X-ray fluorescence.

010801/P (WS #19) CTO 423
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Fixed-Base Laboratory Analyses

No. of No. of Total No. of
Analytical Concentration | No. of Sampling Field Equip. Samples to
Matrix Group Level Locations * Duplicates Blanks Lab
Solid (Soil) Select Metals Low to High 125 7 5 144
Solid (Soil) PAH Low to Moderate 35 2 2 41
Solid (Soil) Nitroglycerin Low 18 1 1 20
Solid (Sediment) | Select Metals Low to High 24 2 2 30
Solid (Sediment) |PAH Low to Moderate 10 1 1 12
Solid (Soil) pH, CEC, TOC |Low to Moderate 18 NA NA 18
Solid (Sediment) |pH, CEC, TOC |Low to Moderate 2 NA NA 2

1 If samples are collected at different depths at the same location, count each discrete sampling depth

as a separate sampling location or station.

Equip - Equipment
MS/MSD - Matrix Spike/Matrix Spike Duplicate
No. - Number

010801/P (WS #20)

- Polycyclic Aromatic Hydrocarbons
- Proficiency Testing

- To Be Determined
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. - Originating Modified for
Reference Title, Revision Date and/or Organization of Equipment Type Project Work? Comments
Number Number .
Sampling SOP (Y/IN)
SOP-01 Sample Labeling Tetra Tech NA N Contained in Appendix A
SOP-02 Sample Identification Nomenclature Tetra Tech NA N Contained in Appendix A
SOP-03 Sample Custo_dy and_D_qcumentahon of Tetra Tech Fieldlog book, _sample log N Contained in Appendix A
Field Activities sheets, boring logs
Decontamination equipment,
Decontamination of Field Sampling scrub brushes, 5-gallon . . .
SOP-04 Equi Tetra Tech buckets, spray bottles, N Contained in Appendix A
quipment
phosphate-free detergent,
deionized (DI) water
SOP-05 Soil Coring and Samplllng Using Hand Tetra Tech Stalnle_ss steel auger bucket, N Contained in Appendix A
Auger Techniques extension rods, and T-handle
Borehole Advancement and Soil Coring
SOP-06 and Sampling Using Direct-Push Tetra Tech Drilling rig and accessories N Contained in Appendix A
Technology
Multi-parameter water quality
SOP-07 Surface Water Sampling Tetra Tech mgter, _turbldlty "??te“ N Contained in Appendix A
peristaltic pump, silicone
tubing, 0.45 micron filter
SOP-08 Sediment Sampling Tetra Tech Stainless stt;eoilvglrsdlsposable N Contained in Appendix A
SOP-09 Management ofvl\?a\llseisetlgatlon-Derlved Tetra Tech NA N Contained in Appendix A
SOP-10 Borehole and Soil Sample Logging Tetra Tech NA N Contained in Appendix A

010801/P (WS #21)
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Originating Modified for
Referen Title, Revision D nd/or oot . .
ererence tle, Revision Date and/o Organization of Equipment Type Project Work? Comments
Number Number .
Sampling SOP (Y/N)
SOP-11 Sample Preservation, Packaging, and Tetra Tech NA N Contained in Appendix A
Shipping
SOP-12 Calibration and Care of Water Quality Tetra Tech Multi-parameter water quality N Contained in Appendix A
Meters meter
SOP-13 Use of Fleld-lf’ortablg X-Ray Flyorescence Tetra Tech Portable X-ray quorescence N Contained in Appendix A
Analysis of Soil and Sediment analyzer and accessories
Stainless steel trowel, large
stainless steel bowl, clamshell
. . dredge with an 18-foot rope, . . .
SOP-14 Large Water Body Sediment Sampling Tetra Tech wide-bodied, flat-bottomed N Contained in Appendix A
boat powered by an outboard
motor
SOP-15 Composite Sampling for Soil and Sediment Tetra Tech Stainless steel trowels and N Contained in Appendix A

mixing bowls

010801/P (WS #21)
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F_|eld Activity Frequency Accgptqnce Corrective Action Resp. SOP Comments
Equipment Criteria Person Reference
DPT Rig Testing Prior to daily use Pass all Correct deficiencies before DPT SOP-06

operational and operating subcontractor/
safety checks FOL
Multi-Parameter Calibrated in Prior to daily use Prepared Charge battery. FOL SOP-12
Water Quality accordance with standards Clean probes.
Meter manufacturer Replace membrane.
specifications Return to vendor for
replacement.
Turbidity Meter Calibrated in Prior to daily use Prepared Clean vials. FOL SOP-12
accordance with standards Clean unit.
manufacturer Return to vendor for
specifications replacement.
XRF Verification/ Prior to daily use and Lead recovery Restandardize. If still FOL SOP-13
standardization after every 20 samples to be between unacceptable, contact
check in throughout the day 60 and 135 manufacturer for possible
accordance with percent of replacement
manufacturer standard.
instructions.
CTO 423
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Title, Revision
Date, and/or
Number

Lab SOP
Number

Definitive or
Screening Data

Matrix and
Analytical
Group

Instrument

Organization
Performing
Analysis

Modified for
Project Work?
(YIN)

PAHs 8270 (SIM)-A-
1/14/06Analysis of
Semivolatile Organic
Compounds By: SW
846 Method 8270 —
Modified For
Selected lon
Monitoring (SIM),
Revision 4, 06/07

CA-213

Definitive

Solid — PAHs

Aqueous — PAHs

GC/MS (SIM)

Katahdin Analytical
Services

Preparation Of
Aqueous Samples
For Extractable
Semivolatile
Analysis, Revision 4,
09/07

CA-502

Definitive

Aqueous — PAHs

Separatory Funnel

Katahdin Analytical
Services

Preparation Of
Sediment/Saoil
Samples By
Sonication Using
Method 3550 For
Subsequent
Extractable Semi-
Volatiles Analysis,
Revision 5, 09/07

CA-512

Definitive

Solid - PAHs

Sonicator

Katahdin Analytical
Services

010801/P (WS #23)
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Lab SOP Title, Revision Definitive or Matrix and Organization Modified for
Date, and/or . Analytical Instrument Performing Project Work?
Number Screening Data .
Number Group Analysis (YIN)
Acid Digestion of
Aqueous Samples
By EPA Method : .
__ Aqueous — Sb, As, R . Katahdin Analytical
CA-604 301_0 for ICP Definitive Cu. Pb, Sn, Zn Acid Digestion Services N
Analysis of Total or
Dissolved Metals,
Revision 3, 04/06
Acid Digestion Of
Solid Samples By
USEPA Method 3050 . . .
CA-605 For Metals Analysis Definitive SO"CI’DB Ssbr; o Cu, | Acid Digestion Katahdin Analytical N
By ICP-AES And T
GFAA, Revision 2,
03/06
Trace Metals .
Analysis By ICP- Solid ~$b, As, Cu,
ca-627 | MSUsing USEPA Definitive GC/MSICP-MS TBDKatahdin N
Method 6020Metals Aqueous — Sb Analytical Services
Analysis EPA 6010B- As. Cu. Pb. Sn. Zn
1-12/14/06 T
pH Concentration
Measurements In Katahdin Analytical
CA-709 Soil Matrices - SW Definitive Solid - pH pH Meter Services N
846 Method 9045,
Revision 6, 02/07
Cation Exchange . .
CA-737 | Capacity, Revision 0, Definitive Solid - CEC ICP Katahdin Analytical N
01/08
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Lab SOP Title, Revision Definitive or Matrix and Organization Modified for
Date, and/or . Analytical Instrument Performing Project Work?
Number Screening Data .
Number Group Analysis (Y/IN)
Determination of
Total Organic Carbon
in Solids Using the - . Katahdin Analytical
CA-741 EPA Region Il Lioyd Definitive Solid - TOC Lloyd Kahn Services N
Kahn Method,
Revision 1, 01/07
Solid Phase
Extraction of Water Analytical
09-8330w | for the Analysis of Definitive Aqueous NA Laboratory N
Explosives by EPA Explosives Services. Inc
Method 8330A e
(HPLC) Revision 3
Ultrasonication of
Solids for the Analytical
09'83.308 Analys!s of Definitive Solid Explosives NA Laboratory N
Soil Explosives by EPA Services. Inc
Method 8330B S
(HPLC) Revision 0
Nitroaromatics and Analytical
1B-8330 | Nitroamines by Definitive Aqueous and Solid | 5 & yarious) Laboratory N
HPLC with Ultraviolet Explosives Services. Inc
Detection Revision 7 P
Standard Operating .
; Analytical
19-coc | Procedure for Chain Definitive Al NA Laboratory N
of Custody Entry Services. Inc
Revision 4 S
010801/P (WS #23) CTO 423
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Lab SOP Title, Revision Definitive or Matrix and Organization Modified for
Date, and/or . Analytical Instrument Performing Project Work?
Number Screening Data .
Number Group Analysis (Y/N)
Standard Operating
Procedure for Analytical
19-Rec/Han | Sample Definitive All NA Laboratory N
Receipt/Sample Services, Inc.
Handling revision 12
. Analytical
19-Waste | Waste Disposal Definitive All NA Laboratory N
Disposal revision 1 !
Services, Inc.
Field Portable X-Ray Fluorescence Analyses
Tl\?gg -Il-ﬁgh Title, Revision Definitive or Matrix and Organization Modified for
i ' Date, and / or . Analytical Instrument Performing Project Work?*
SOP Number Screening Data Grou Analysis Y/N
Number P y (Y/N)
SOP-13 SOP for FPXRF Definitive Solid — Pb FPXRF Tetra Tech N
FPXRF - Field portable X-ray fluorescence.
GC/MS - Gas chromatography/mass spectrometry.
GC/MS (SIM) - Gas chromatography/mass spectrometry (selective ion monitoring).
ICP - Inductively coupled plasma optical emission sepctroscopy
PAH - Polynuclear aromatic hydrocarbons.
SOP - Standard Operating Procedure.
TBD - To be determined.
CTO 423
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Calibration Frequency of Acceptance : . Pers_on SOP
Instrument . . L Corrective Action Responsible for
Procedure Calibration Criteria . : Reference
Corrective Action
ICP-MS Tune Daily prior to Mass calibration within | Perform necessary Analyst, Supervisor CA-627
calibration 0.1 amu of true value, equipment maintenance
Resolution < 0.9 amu
at 10% peak height
Initial calibration Daily prior to sample 4 point calibration plus | Recalibrate and/or Analyst, Supervisor
analysis. blank — correlation perform necessary
coefficient =2 0.995. equipment maintenance.
Check calibration
standards
Continuing calibration At the beginning and 90-110% of True Check problem, Analyst, Supervisor
end of each run Values recalibrate and reanalyze
sequence and every any samples not
10 samples bracketed by passing
CCVs.
ICP-AES Initial calibration At the beginning of One point calibration Recalibrate and/or Analyst, Supervisor CA-608
each day orif QC is per manufacturer's perform necessary
out of criteria. guidelines equipment maintenance.
Check calibration
standards
Continuing calibration At the beginning and 90-110% of True Check problem, Analyst, Supervisor
end of each run Values recalibrate and reanalyze
sequence and every any samples not
10 samples bracketed by passing
CCVs.
GCMS-SVOCs - SIM Initial Calibration ICAL — Instrument RSD <30 for RFs of Repeat calibration if Analyst, Supervisor CA-213
receipt, instrument the CCCs; Average criterion is not met
change (new column, %RSD < 15% for all
source cleaning, etc.), compounds
when CCV is out of
criteria. Six-point
initial
calibration for
all analytes
Continuing Calibration | CCV — at the CCCs < 20%D; Repeat initial calibration Analyst, Supervisor
beginning of each 12 SPCCs RF >0.050 and reanalyze all
hour shift immediately samples analyzed since
after DFTPP tune. the last successful
Calibration verification
010801/P (WS #24) CTO 423
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. . Person
Calibration Frequency of Acceptance . . . SOP
Instrument . . L Corrective Action Responsible for
Procedure Calibration Criteria . . Reference
Corrective Action
DFTPP Tune Every 12 hours Criteria listed in Retune and/or clean Analyst, Supervisor
section 7.4 current source
rev. of SOP CA-204
TOC analyzer Initial calibration Initial Calibration- Correlation coefficient Recalibrate and/or Analyst, Supervisor CA-763
initially, when the daily | <0.995 perform necessary
CCV does not pass, equipment maintenance.
but, no longer than Check calibration
every 3 months. standards
Continuing calibration CCV-every 10 80-120% If the CCV fails high, Analyst, Supervisor
samples and at the report samples that are
end of the run <PQL. Recalibrate
and/or reanalyze samples
back to last acceptable
CCV recovery.
pH Meter Initial Calibration Once per day + 0.05 pH units for If calibration is not Analyst, Supervisor CA-709
every buffer achieved, check meter,
buffer solutions, and
probe; replace if
necessary; repeat
calibration
FPXRF IC - Per Per Per Repeat calibration Analyst/supervisor Instrument
(Field Analysis) manufacturer's manufacturer's manufacturer's and/or contact Manufacturer
recommendations | recommendations | recommendations | instrument Operator’s
manufacturer Manual
TBD
FPXRF CCV - Per One set per 20 70%R to 130%R Per manufacturer's Analyst/supervisor Instrument
(Field Analysis) manufacturer's samples analyzed recommendations Manufacturer
recommendations | after the Operator’s
instrument and Manual
method blanks TBD
Average response
Minimum of 5 levels As neegied_, when factor </= 20 %; if a D .
' of calibration CCV criteria cannot linear fit is used etermine ar_1d correct
HPLC - Explosives . be met, of following - reason for failure. HPLC Analyst 1B-8330
standards; 6 levels L coefficient of . .
major instrument N ) Repeat calibration.
are usually run. maintenance determination (
) >/=0.990.
010801/P (WS #24) CTO 423
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. . Person
Instrument Calibration Freq.uenc_y . Acce_pta_nce Corrective Action Responsible for SOP
Procedure Calibration Criteria . . Reference
Corrective Action
el o Ro-arayzeonce
HPLC - Explosives ICV . +20% Difference. still unacceptable HPLC Analyst 1B-8330
the analysis of S
repeat calibration.
samples.
Prior to the analysis
of samples and
every 12 hours or Re-analyze once. If
HPLC — Explosives | CCV every 10 field 1+20% Difference. still unacceptable HPLC Analyst 1B-8330
samples, which repeat calibration.
ever is more
frequent.
Cccv - Continuing Calibration Verification.
ICV - Initial Calibration Verification %D Percent Difference.
FPXRF - Field portable X-ray fluorescence. %R Percent Recovery.
IC - Initial Calibration. %RSD Percent Relative Standard Deviation.
ICP-AES - Inductively Coupled-Atomic Emission Spectrometry. TBD To be determined.
ICP-MS - Inductively Coupled-Mass Spectrometry.
HPLC - High Performance Liquid Chromatography
010801/P (WS #24) CTO 423
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Instrument/
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

Frequency

Acceptance
Criteria

Corrective Action

Responsible

Person SOP

Lead Analysis
(Field) —
FPXRF

Energy calibration
checks

Lead

Visual/
Analytical

Per manufacturer’s
recommendations

Per manufacturers
recommendations

Per manufacturer's
recommendations

Tetra
Tech
SOP-13

Analyst/
supervisor

ICP

Clean torch
assembly and
spray chamber
when discolored
or when
degradation in
data quality is
observed. Clean
nebulizer, check
argon, replace
peristaltic pump
tubing as needed.
Other
maintenance
specified in lab
Equipment
Maintenance
SOP.

QcC
standards

Torch,
nebulizer
chamber,
pump, pump
tubing

Prior to initial
calibration and as
necessary

Refer to SOP

Refer to SOP

Analyst, CA-608
Department

Manager

ICPMS

Clean torch
assembly and
spray chamber
when discolored
or when
degradation in
data quality is
observed. Clean
nebulizer, check
argon, replace
peristaltic pump
tubing as needed.
Other
maintenance
specified in lab
Equipment
Maintenance
SOP.

QcC
standards

Torch,
nebulizer,
spray
chamber,
pump tubing

Prior to initial
calibration and as
necessary

Refer to SOP

Refer to SOP

Analyst, CA-627
Department

Manager

010801/P (WS #25)
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Instr_ument/ Mamte_n_ance Tes_tmg Inspe_c_tlon Frequency Acce_pta_nce Corrective Action Responsible SOP
Equipment Activity Activity Activity Criteria Person
GCMS- SVOC Check pressure QcC lon source, Prior to initial Refer to SOP Refer to SOP Analyst, CA-213
and gas supply standards injector liner, calibration and/or as Department
daily. Manual tune column, necessary Manager
if DFTPP not in column flow
criteria, change
septa as needed,
change liner as
needed cut
column as
needed. Other
maintenance
specified in lab
Equipment
Maintenance SOP
Initial Calibration —
Instrument receipt,
after major
maintenance, when
instrument quality
contrglo;:rr:i?a are Recalibrate and/or
Initial Calibrati perform necessary
Initial "Veritoation - - equipment
Calibration: Eollowina initial Refer to Worksheet ma.mter)ance. Check
Initial and ibrat gin ‘ #24 Instrument calibration
HPLC Check pressure. | HPLC Confinuin calibration prior 10| cajipration Table standards. Re- HPLC Analyst | 1B-8330
Calibrati 9 the analysis of HPLC acceptance analyze affected
alibration samples. criteria analytes. Record
Verification. - ) L
Continuing activities in
Calibration maintenance
Verification — Prior to logbook.
the analysis of
samples and every
12 hours or every 10
field samples,
whichever is more
frequent.
010801/P (WS #25) CTO 423
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Instrument/ | Maintenance | Testin Inspection Acceptance : . Responsible
: S Hng pect Frequency bta Corrective Action P SOP
Equipment Activity Activity Activity Criteria Person
TOC Check level of QC Tubing, Prior to initial Refer to SOP Refer to SOP Analyst, CA-763
Combustion dilution water, standards sample boat, calibration and as Department
Analyzer drain vessel syringe, necessary Manager
water, humidifier humidifier,
water, rinse
autosampler rinse Reservaoir,
water and phosphoric
phosphoric acid acid vessel,
vessel and fill as oxygen
needed. Replace pressure
oxygen cylinder
as necessary.
pH meter Clean probe QC probe As necessary Refer to SOP Refer to SOP Analyst,
standards Department
Manager
FPXRF - Field portable X-ray fluorescence.
IS - Internal Standard.
PAHs - Polynuclear aromatic hydrocarbons.
psi - Pounds per square inch.
SOP - Standard Operating Procedure.
TBD - To be determined.
010801/P (WS #25) CTO 423
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SAP Worksheet #26 -- Sample Handling System
(UFP-QAPP Manual Appendix A)

SAMPLE HANDLING SYSTEM

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Field Operations Leader/Tetra Tech

Sample Packaging (Personnel/Organization): Field Operations Leader/Tetra Tech

Coordination of Shipment (Personnel/Organization): Field Operations Leader/Tetra Tech

Type of Shipment/Carrier: Overnight via Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Receipt Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc.

Sample Custody and Storage (Personnel/Organization): Sample Receipt Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory
Services, Inc.

Sample Preparation (Personnel/Organization): Extractions Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc.

Sample Determinative Analysis (Personnel/Organization): Analytical Personnel/Katahdin Analytical Services, Inc./Analytical Laboratory Services,
Inc.

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): Katahdin Analytical Services, Inc. at least 60 days/Analytical Laboratory Services, Inc.,
24 to 48 hours

Sample Extract/Digestate Storage (No. of days from extraction/digestion): Katahdin Analytical Services, Inc. 1 year/Extracts may be disposed of
90 days after extraction Analytical Laboratory Services, Inc.

Biological Sample Storage (No. of days from sample collection): N/A

010801/P (WS #26) CTO 423
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SAMPLE DISPOSAL

Personnel/Organization: Environmental Health and Safety Officer\ Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc.

Number of Days from Analysis: Katahdin Analytical Services, Inc./Analytical Laboratory Services, Inc.: Samples may be disposed of 90 days after
report mail date

010801/P (WS #26) CTO 423
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SAP Worksheet #27 — Sample Custody Requirements Table
(UFP-QAPP Manual Section 3.3.3)

SAMPLE CUSTODY REQUIREMENTS

Field Sample Custody Procedures (sample collections, packaging, ship, and delivery to laboratory): Following sample
collections in the appropriate bottle ware, all samples will be immediately placed on ice in a cooler. The glass sample
containers will be enclosed in bubble wrap in order to protect the bottle ware during shipment and to prevent cross
contamination should a bottle break in transit. The cooler will be secured using duct tape or clear packaging tape along
with two signed custody seals. Sample coolers will be delivered to a local courier location for priority overnight delivery to
the selected laboratory for analysis.

Laboratory Sample Custody Procedures: KAS SOP SD-902, KAS SOP SD-903, and 19-COC
Sample Identification Procedures: Tetra Tech SOP-02
Chain-of-Custody Procedures: Tetra Tech SOP-03

SAMPLE NOMENCLATURE

Sample Identification

Refer to Worksheet # 18 for how the samples will be labeled.
Also, refer to Worksheet # 20 for how the field QA/QC samples will be labeled.

SAMPLE COLLECTION DOCUMENTATION, HANDLING, TRACKING, AND
CUSTODY PROCEDURES

Sample Collection Documentation

Documentation of field observations will be recorded in a field logbook and/or on field log sheets including
sample collection logs, boring logs, and monitoring well construction logs. Bound, water-resistant field
logbooks will be utilized for this project. All pages of each logbook will be numbered sequentially, and

observations will be recorded with indelible ink.
Field sample log sheets will be used to document sample collection details, and other observations and

activities will be recorded in the field logbook. Daily instrument calibration will be recorded on instrument

calibration logs. Example field forms are included in Appendix C.
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For sampling and field activities, the following types of information will be recorded in the field logbook as

appropriate:

e Site name and location

e Date and time of logbook entries

e Personnel and their affiliations

e Weather conditions

e Activities associated with sampling

e Subcontractor activity summary

e Site observations including site entry and exit times

e Site sketches made on site

e Visitor names, affiliations, and arrival and departure times

¢ Health and safety issues including PPE

Sample Handling and Tracking System

Procedures that will be used by field and laboratory personnel to document project activities and sample
collection procedures during these Sls are outlined in the following subsections. All forms will be filled in

as completely as possible.

Sample Handling

Sample handling is described in SAP Worksheet #26.

Sample Delivery

Samples will be delivered to the laboratory via a public courier (i.e., Federal Express). Samples will be
sent to the laboratory within 48 hours of being collected. Under no circumstances should sample holding

times be exceeded.

Sample Custody

To ensure the integrity of a sample from collection through analysis, it is necessary to have an accurate,
written record that traces the possession and handling of the sample. This documentation is referred to

as the COC form. Chain of custody begins at the time of sample collection.
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A sample is under custody if:

o It is in your actual possession, or

. It is in your view, after being in your physical possession, or

. It was in your possession and then you locked or sealed it up to prevent tampering, or
. It is in a secure area.

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

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

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

incorporated into the final report. Sample custody is described in Worksheet #27.

The FOL is responsible for the care and custody of the samples collected until they are delivered to the
laboratory or are entrusted to a carrier. When transferring samples, the individuals relinquishing and
receiving them will sign, date, and note the time on the COC form. This form documents the sample
custody transfer from the sampler to the laboratory, often through another person or agency (common
carrier). Upon arrival at the laboratory, internal sample custody procedures will be followed as defined in
the laboratory SOPs included in Appendix B.

Laboratory Custody Procedures

The following SOPs are saved on CD and describe, in detail, the procedures referenced below:

KAS SOP SD-902 — Sample Receipt and Internal Control

KAS SOP SD-903 — Sample Disposal

19-Rec/Han - Standard Operating Procedure for Sample Receipt/Sample Handling
19-Waste Disposal - Waste Disposal

19-COC - Standard Operating Procedure for Chain of Custody Entry

Typically, samples are received by the laboratories during normal business hours (8:00 am to 6:00 pm),

Monday through Friday and, when known in advance, from 8:00 am to noon on Saturday.
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Upon sample receipt, the coolers are inspected for the general condition of the Custody Seal, if present.
The coolers are then opened and each sample is inspected for damage. The sample containers are
removed from the packing material and identities are verified against the Chain-of-Custody. All
information regarding sample condition upon receipt is documented on the Sample Receipt Condition
Report (SRCR). The report documents:

e Name of person if hand delivered;

o Presence/Absence of COC forms and Custody Seals;

¢ Condition of the custody seals if present;

e Discrepancies noted;

e Holding times;

e Proper preservation (i.e. pH of all samples, except volatiles samples, is verified). The pH of volatile
samples is checked at analysis and recorded in the analytical run log.

e Proper sample containers, properly labeled according to the COC and unbroken;

e Appropriate sample volume; and

e Cooler temperature

The Sample Receipt Condition Report is completed by signing and recording the date and time of sample
receipt. If there are any discrepancies or problems with the samples or accompanying documentation, the
Sample Custodian immediately notifies the client or the appropriate Katahdin Analytical

Services/Analytical Laboratory Services, Inc. project manager for resolution.

After completion of sample analysis and submission of the analytical report, unused portions of samples
are retained by the laboratory for a minimum of thirty days. Unless otherwise specified by the client or
analytical program, after submission of the data report, samples will be moved from the refrigerators for
subsequent disposal according to the nature of the samples. The Katahdin/Analytical Laboratory
Services Environmental Health and Safety Officer (EHS) generates a KIMS sample disposal summary
and uses that information to select the appropriate waste stream for the samples. Samples determined to

be hazardous waste are handled by state and federally licensed hazardous waste disposal firms.

Upon disposal of samples, a record is generated by the Katahdin/Analytical Laboratory Services EHS
Officer listing the sample number, inherent waste stream and date disposed. This record is maintained by
the Katahdin/Analytical Laboratory Services EHS Officer. Please refer to the current revision of SOP SD-

903, Sample Disposal, and 19-Waste Disposal for further information.
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QC Sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank

One per prep batch
of twenty or fewer
samples of similar
matrix

No analytes detected
> PQL.

(1) Investigate source of contamination

(2) Evaluate the samples and associated QC: i.e.If
the blank results are above the PQL, report
samples that are <PQL or > 10X the blank result.
Reprep a blank and the remaining samples.

Analyst, Supervisor,
QA Manager

Bias
Contamination

No analytes detected >
PQL.

Reagent Blank 1 per Lot No analyte detected > | (1) Investigate source of contamination Analyst, Supervisor, Contamination No analyte detected > QL
QL (2) If required replace Lot QA Manager

Matrix Spike One per prep batch | Statistically derived CA will not be taken for samples when recoveries | Analyst, Supervisor, Accuracy Statistically derived
of twenty or fewer acceptance limits. are outside limits and surrogate and LCS criteria QA Manager Bias acceptance limits.
samples of similar are met. If both the LCS and MS/MSD are
matrix unacceptable, reprep the samples and QC.

Matrix Spike Duplicate | One per prep batch | < 50% RPD. CA will not be taken for samples when recoveries | Analyst, Supervisor, Accuracy <50% RPD.
of twenty or fewer are outside limits and surrogate and LCS criteria QA Manager Bias
samples of similar are met. If both the LCS and MS/MSD are Precision
matrix unacceptable, reprep the samples and QC.

LCS One per prep batch | Statistically derived (1) Evaluate the samples and associated QC: i.e.If | Analyst, Supervisor, Accuracy Statistically derived
of twenty or fewer acceptance limits. an MS/MSD was performed and acceptable, QA Manager Bias acceptance limits.
samples of similar narrate. If an LCS/LCSD was performed and only
matrix. one was unacceptable, narrate. If the surrogate

recoveries in the LCS are low but are acceptable
in the blank and samples, narrate. If the LCS rec.
is high but the sample results are <PQL, narrate.
Otherwise, reprep a blank and the remaining
samples.

Internal Standards (IS) | Every sample, Retention time + 30 Inspect Mass spectrometer or GC for Analyst, Supervisor, Accuracy Retention time + 30
control, standard, seconds; EICP area malfunctions: mandatory reanalysis of samples QA Manager Bias seconds; EICP area within -

and method blank

within -50% to +100%
of last calibration
verification (12 hours)
for each IS

analyzed while system was malfunctioning. If
reanalysis confirms matrix interference, report
sample and narrate.

50% to +100% of last
calibration verification (12
hours) for each IS
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Person(s)

. Method/SOP QC . . . Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits Corrective Action Respor_15|ble f_or Indicator (DQI) Performance Criteria
Corrective Action
Surrogates Every sample, Statistically derived (1) Check chromatogram for interference; if Analyst, Supervisor, Accuracy Statistically derived
control, standard, acceptance limits. found, flag data QA Manager Bias acceptance limits.

and method blank

(2) If not found, check instrument performance; if
problem is found, correct and reanalyze

(3) If Surr. Recovered high but sample results <
PQL, narrate

(4) If still out reextract and analyze sample

(5) If reextract is out, flag data

Temperature Blank One per cooler 4°C+2°C Laboratory will notify TINUS Project Manager (PM) | Laboratory Quality Accuracy/bias/ 4°C+2°C
of temperatures outside criteria. TINUS PM wiill Manager and TtINUS representativeness
respond whether to proceed with analysis. Project Manager
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QC Sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement

Performance Criteria

Method Blank

One per prep batch
of twenty or fewer
samples of similar
matrix

No analytes detected
> PQL.

(1) Investigate source of contamination

(2) Evaluate the samples and associated
QC: i.e.If the blank results are above the
PQL, report samples that are <PQL or > 10X
the blank result. Reprep a blank and the
remaining samples.

Analyst, Supervisor,
QA Manager

Bias
Contamination

Reagent Blank 1 per Lot No analyte detected > [ (1) Investigate source of contamination Analyst, Supervisor, Bias
QL (2) If required replace Lot QA Manager Contamination

Matrix Spike One per prep batch | Statistically derived CA will not be taken for samples when recoveries | Analyst, Supervisor, Accuracy
of twenty or fewer acceptance limits. are outside limits and surrogate and LCS criteria QA Manager Bias
samples of similar are met. If both the LCS and MS/MSD are
matrix unacceptable, reprep the samples and QC.

Matrix Spike Duplicate | One per prep batch | <50% RPD. CA will not be taken for samples when recoveries | Analyst, Supervisor, Accuracy
of twenty or fewer are outside limits and surrogate and LCS criteria QA Manager Bias
samples of similar are met. If both the LCS and MS/MSD are Precision
matrix unacceptable, reprep the samples and QC.

LCS One per prep batch | Statistically derived (1) Evaluate the samples and associated QC: i.e.If | Analyst, Supervisor, Accuracy
of twenty or fewer acceptance limits. an MS/MSD was performed and acceptable, QA Manager Bias
samples of similar narrate. If an LCS/LCSD was performed and only
matrix. one was unacceptable, narrate. If the surrogate

recoveries in the LCS are low but are acceptable
in the blank and samples, narrate. If the LCS rec.
is high but the sample results are <PQL, narrate.
Otherwise, reprep a blank and the remaining
samples.

Internal Standards (IS) | Every sample, Retention time + 30 Inspect Mass spectrometer or GC for Analyst, Supervisor, Accuracy
control, standard, seconds; EICP area malfunctions: mandatory reanalysis of samples QA Manager Bias

and method blank

within -50% to +100%
of last calibration
verification (12 hours)
for each IS

analyzed while system was malfunctioning. If
reanalysis confirms matrix interference, report
sample and narrate.
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Person(s)

. Method/SOP QC . . . Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits Corrective Action Respor_15|ble f_or Indicator (DQI) Performance Criteria
Corrective Action
Surrogates Every sample, Statistically derived (1) Check chromatogram for interference; if Analyst, Supervisor, Accuracy
control, standard, acceptance limits. found, flag data QA Manager Bias

and method blank

(2) If not found, check instrument performance; if
problem is found, correct and reanalyze

(3) If Surr. Recovered high but sample results <
PQL, narrate

(4) If still out reextract and analyze sample

(5) If reextract is out, flag data

Temperature Blank One per cooler 4°C+2°C Laboratory will notify TINUS Project Manager (PM) | Laboratory Quality Accuracy/bias/ 4°C+2°C
of temperatures outside criteria. TINUS PM will Manager and TtNUS representativeness
respond whether to proceed with analysis. Project Manager
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Method/SOP QC

Person(s)

Data Quality

Measurement

QC Sample: Frequency/Number Acceptance Limits Corrective Action Responsible f_or Indicator (DQI) Performance Criteria
Corrective Action
Independent Immediately after +10 % Correct problem, recalibrate and Analyst, Supervisor, Accuracy/bias +10 %
Calibration calibration reanalyze ICV QA Manager
Verification (ICV)
Initial Calibration Immediately after the ICV | < PQL Correct problem, recalibrate and Analyst, Supervisor, Accuracy/bias, <PQL

Blank (ICB) reanalyze ICV and ICB QA Manager Contamination
PQL Standard for At the beginning of a 80-120 % recovery. Reanalyze immediately for failing Analyst, Supervisor, Sensitivity 80-120 % recovery
ICP (PQL) sample run, after every 20 elements only. QA Manager .

samples and at the end of
the run

Terminate analysis, correct problem,
recalibrate and reanalyze all analytical
samples analyzed since last good PQL
Std.

Preparation Blank
(PBW)

One per prep batch of
twenty or fewer samples of
similar matrix

Absolute value < PQL.

If blank value > PQL report sample results
if < PQL or > 10 x the blank value;
otherwise redigest.

If blank value is less than negative PQL,
report sample results if > 10x the absolute
value of the blank result, otherwise
redigest.

Analyst, Supervisor,
QA Manager

Accuracy/bias-

Absolute value < PQL.

Interference Check
Solutions (ICS) (ICP
only)

At beginning and end of
run

ICS-A: For Al, Ca, Fe,
and Mg, recovery within
+ 20% of true value. For

analytes not spiked,

*+PQL, or, if PQL < 0.01

mg/L, + 2x PQL.

ICS-AB: Recovery of
each analyte within +
20% of true value.

Do not use results for failing elements.
Investigate and correct problem.

Analyst, Supervisor,
QA Manager

Accuracy
Bias

Serial Dilution (L)

One per prep batch of
twenty or fewer samples of
similar matrix

If original sample result
is at least 50x IDL, 5-fold

dilution must agree
within £ 10% of the
original result.

Flag results for affected analytes for all
associated samples with “E”.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

If original sample result is at
least 50x IDL, 5-fold dilution
must agree within £ 10% of
the original result.

Laboratory Control
Sample (LCSW)

One per prep batch of
twenty or fewer samples of
similar matrix

Recovery within + 20%

of true value.

Redigest and reanalyze all associated
samples for affected analyte.

Analyst, Supervisor,
QA Manager

Accuracy/Bias

80-120 % recovery.
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QC Sample:

Method/SOP QC

Frequency/Number Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Matrix Spike Sample

One per prep batch of
twenty or fewer samples of
similar matrix

Recovery + 25 % of true
value if sample < 4x
spike value

Flag results for affected analytes for all
associated samples with "N”.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Recovery + 25 % of true
value if sample < 4x spike
value

Matrix Spike One per prep batch of Recovery + 25 % of true | Flag results for affected analytes for all Analyst, Supervisor, Accuracy/Bias, Recovery + 25 % of true
Duplicate twenty or fewer samples of | value if sample < 4x associated samples with "N”. QA Manager Precision value if sample < 4x spike
similar matrix spike value value
RPD <20 % RPD <20 %
Post-Digestion Spike | One per prep batch of 20 | Recovery within 75-125 Narrate Analyst, Supervisor, Accuracy/Bias, Recovery within 75-125 %
or fewer samples % expected QA Manager Precision expected
Temperature Blank One per cooler 4°C+2°C Laboratory will notify TtNUS Project Laboratory Quality Accuracy/bias/ 4°C+2°C
Manager (PM) of temperatures outside Manager and TtNUS representativeness
criteria. TtINUS PM will respond whether Project Manager
to proceed with analysis.
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Method/SOP QC

Person(s)

Data Quality

Measurement

QC Sample: Frequency/Number Acceptance Limits Corrective Action Eespon_smle fqr Indicator (DQI) Performance Criteria
orrective Action

Independent Immediately after +10 % Correct problem, recalibrate and reanalyze | Analyst, Supervisor, Accuracy/bias +10 %

Calibration Verification | calibration ICV QA Manager

(ICV)

Initial Calibration Blank | Immediately after the < PQL Correct problem, recalibrate and reanalyze | Analyst, Supervisor, Accuracy/bias, < PQL

(ICB) ICV ICV and ICB QA Manager Contamination

PQL Standard for ICP | At the beginning of a 80-120 % recovery. Reanalyze immediately for failing elements | Analyst, Supervisor, Sensitivity 80-120 % recovery

(PQL) sample run, after every only. QA Manager .

20 samples and at the
end of the run

Terminate analysis, correct problem,
recalibrate and reanalyze all analytical
samples analyzed since last good PQL Std.

Preparation Blank
(PBW)

One per prep batch of
twenty or fewer samples
of similar matrix

Absolute value < PQL.

If blank value > PQL report sample results if
< PQL or > 10 x the blank value; otherwise
redigest.

If blank value is less than negative PQL,
report sample results if > 10x the absolute
value of the blank result, otherwise redigest.

Analyst, Supervisor,
QA Manager

Accuracy/bias-

Absolute value < PQL.

Interference Check
Solutions (ICS) (ICP
only)

At beginning and end of
run

ICS-A: For Al, Ca, Fe,
and Mg, recovery within
+ 20% of true value.
For analytes not spiked,
+ PQL, or, if PQL < 0.01
mg/L, £ 2x PQL.

ICS-AB: Recovery of
each analyte within +
20% of true value.

Do not use results for failing elements.
Investigate and correct problem.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Serial Dilution (L)

One per prep batch of
twenty or fewer samples
of similar matrix

If original sample result
is at least 50x IDL, 5-
fold dilution must agree
within + 10% of the
original result.

Flag results for affected analytes for all
associated samples with “E”.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

If original sample result is at
least 50x IDL, 5-fold dilution
must agree within = 15% of
the original result.

Laboratory Control
Sample (LCSS)

One per prep batch of
twenty or fewer samples
of similar matrix

Recovery within vendor
supplied limits

Redigest and reanalyze all associated
samples for affected analyte.

Analyst, Supervisor,
QA Manager

Accuracy/Bias

80-120 % recovery.

Matrix Spike Sample

One per prep batch of
twenty or fewer samples
of similar matrix

Recovery + 25 % of true
value if sample < 4x
spike value

Flag results for affected analytes for all
associated samples with’N”,

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Recovery + 25 % of true
value if sample < 4x spike
value
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QC sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Matrix Spike Duplicate

One per prep batch of
twenty or fewer samples
of similar matrix

Recovery + 25 % of true
value if sample < 4x
spike value

RPD <20 %

Flag results for affected analytes for all
associated samples with "N”.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Recovery + 25 % of true
value if sample < 4x spike
value

RPD <20 %

Post-Digestion Spike

One per prep batch of
twenty or fewer samples
of similar matrix

Recovery within 75-125
% expected

Narrate.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Recovery within 75-125 %
expected

Temperature Blank One per cooler 4°C+2°C Laboratory will notify TtNUS Project Laboratory Quality Accuracy/bias/ 4°Ct2°C
Manager (PM) of temperatures outside Manager and TtNUS representativeness
criteria. TtNUS PM will respond whether to Project Manager
proceed with analysis.
CTO 423
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Matrix Agueous (SW, GW, Seep water)
Analytical Group Metals (ICP-MS)
Analytical Method/ SOP Reference | SW846 6020/CA-627
Person(s) .
. Method/SOP QC . . : Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits Corrective Action gespon'smle fqr Indicator (DQI) Performance Criteria
orrective Action
Independent Immediately after +10 % Correct problem, recalibrate and Analyst, Supervisor, Accuracy/bias +10 %
Calibration calibration reanalyze ICV QA Manager
Verification (ICV)
Initial Calibration Immediately after the ICV | < PQL Correct problem, recalibrate and Analyst, Supervisor, Accuracy/bias, <PQL
Blank (ICB) reanalyze ICV and ICB QA Manager Contamination
PQL Standard for At the beginning of a 80-120 % recovery. (1) Reanalyze immediately for failing Analyst, Supervisor, Sensitivity 80-120 % recovery
ICPMS (PQL) sample run, after every 20 elements only. QA Manager .

samples and at the end of
the run

(2) Terminate analysis, correct problem,
recalibrate and reanalyze all
analytical samoples analyzed since
last good PQL Std.

Preparation Blank
(PBW)

One per prep batch of Absolute value < PQL.
twenty or fewer samples of

similar matrix

(1) If blank value > PQL report sample
results if < PQL or > 10 x the blank
value; otherwise redigest.

(2) If blank value is less than negative
PQL, report sample results if > 10x

the absolute value of the blank result,

otherwise redigest.

Analyst, Supervisor,
QA Manager

Accuracy/bias-

Absolute value < PQL.

Interference Check
Solutions (ICS) (ICP
only)

ICS-A: £ PQL unless
otherwise specified by
client.

CS-A: Before beginning a
sample run, and every 12
hours during a run.

ICS-AB: + 20% of true
value

ICS-AB: Before beginning
a sample run, and every
12 hours during a run.

None established.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Serial Dilution (L)

One per prep batch of
twenty or fewer samples of
similar matrix

If original sample result
is at least 50x IDL, 5-fold
dilution must agree
within £ 10% of the
original result.

Flag results for affected analytes for all
associated samples with “E”.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

If original sample result is at
least 50x IDL, 5-fold dilution
must agree within £ 10% of
the original result.

Laboratory Control
Sample (LCSW)

One per prep batch of Recovery within + 20%
twenty or fewer samples of | of true value.
similar matrix

Redigest and reanalyze all associated
samples for affected analyte.

Analyst, Supervisor,
QA Manager

Accuracy/Bias

80-120 % recovery.

Matrix Spike Sample

One per prep batch of Recovery + 25 % of true
twenty or fewer samples of | value if sample < 4x
similar matrix spike value

Flag results for affected analytes for all
associated samples with”N”.

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Recovery + 25 % of true
value if sample < 4x spike
value
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Method/SOP QC

Person(s)

Data Quality

Measurement

QC Sample: Frequency/Number Acceptance Limits Corrective Action Respon_smle fc_)r Indicator (DQI) Performance Criteria
Corrective Action

Matrix Spike One per prep batch of Recovery + 25 % of true | Flag results for affected analytes for all Analyst, Supervisor, Accuracy/Bias, Recovery + 25 % of true

Duplicate twenty or fewer samples of | value if sample < 4x associated samples with "N”. QA Manager Precision value if sample < 4x spike

similar matrix

spike value
RPD <20 %

value
RPD <20 %

Post-Digestion Spike

When serial dilution fails or
analyte concentration for
all samples < 100 x MDL.

Recovery + 25% of true
value, if sample < 4x
spike added.

Narrate

Analyst, Supervisor,
QA Manager

Accuracy/Bias,
Precision

Recovery + 25% of true
value, if sample < 4x spike
added.

Internal Standards

Internal Standard (IS)
Appropriate IS required for
all analytes in all samples.
Mass of IS must be <50
amu different from that of
analyte

For each sample, IS
intensity within 30%-
120% of that of initial
calib. standard.

For ICV, ICB, CCV, and
CCB, IS intensity within
80%-120% of that in
initial calib. standard.

Reanalyze affected samples

Analyst, Supervisor,
QA Manager

Accuracy/Bias

For each sample, IS
intensity within 30%-120%
of that of initial calib.
standard.

For ICV, ICB, CCV, and
CCB, IS intensity within
80%-120% of that in initial
calib. standard.

Temperature Blank One per cooler 4°C+2°C Laboratory will notify TtNUS Project Laboratory Quality Accuracy/bias/ 4°C+2°C
Manager (PM) of temperatures outside Manager and TtNUS representativeness
criteria. TtINUS PM will respond whether Project Manager
to proceed with analysis.
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SAP Worksheet #28 -- Laboratory OC Samples Table

Matrix

Soil/Sediment

Analytical Group

Metals (ICP-MS)

Analytical Method/ SOP Reference
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Revision: 0
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Method/SOP QC

Person(s) Responsible

Data Quality

Measurement

QC Sample: Frequency/Number Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Performance Criteria
Independent Immediately after +10 % Correct problem, recalibrate and reanalyze | Analyst, Supervisor, QA | Accuracy/bias +10 %

Calibration Verification | calibration ICV Manager

(IcV)

Initial Calibration Blank | Immediately after the <PQL Correct problem, recalibrate and reanalyze | Analyst, Supervisor, QA | Accuracy/bias, <PQL

(ICB) ICV ICV and ICB Manager Contamination

PQL Standard for At the beginning of a 80-120 % recovery. Reanalyze immediately for failing elements | Analyst, Supervisor, QA | Sensitivity 80-120 % recovery
ICPMS (PQL) sample run, after every only. Manager .

20 samples and at the
end of the run

Terminate analysis, correct problem,
recalibrate and reanalyze all analytical
samoples analyzed since last good PQL
Std.

Preparation Blank
(PBW)

One per prep batch of
twenty or fewer samples
of similar matrix

Absolute value < PQL.

If blank value > PQL report sample results
if < PQL or > 10 x the blank value;
otherwise redigest.

If blank value is less than negative PQL,
report sample results if > 10x the absolute
value of the blank result, otherwise
redigest.

Analyst, Supervisor, QA
Manager

Accuracy/bias-

Absolute value < PQL.

Interference Check
Solutions (ICS) (ICP
only)

CS-A: Before beginning
a sample run, and every
12 hours during a run.

ICS-AB: Before
beginning a sample run,
and every 12 hours
during a run.

ICS-A: £ PQL unless
otherwise specified by
client.

ICS-AB: + 20% of true
value

None established.

Analyst, Supervisor, QA
Manager

Accuracy/Bias,
Precision

Serial Dilution (L)

One per prep batch of
twenty or fewer samples
of similar matrix

If original sample result
is at least 50x IDL, 5-
fold dilution must agree
within + 10% of the
original result.

Flag results for affected analytes for all
associated samples with “E”.

Analyst, Supervisor, QA
Manager

Accuracy/Bias,
Precision

If original sample result is at
least 50x IDL, 5-fold dilution
must agree within = 15% of

the original result.

Laboratory Control
Sample (LCSS)

One per prep batch of
twenty or fewer samples
of similar matrix

Recovery within vendor
supplied limits

Redigest and reanalyze all associated
samples for affected analyte.

Analyst, Supervisor, QA
Manager

Accuracy/Bias

80-120 % recovery.

Matrix Spike Sample

One per prep batch of
twenty or fewer samples
of similar matrix

Recovery + 25 % of true
value if sample < 4x
spike value

Flag results for affected analytes for all
associated samples with”N”.

Analyst, Supervisor, QA
Manager

Accuracy/Bias,
Precision

Recovery + 25 % of true
value if sample < 4x spike
value
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Matrix

Soil/Sediment

Analytical Group

Metals (ICP-MS)

Analytical Method/ SOP Reference
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QC sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Matrix Spike Duplicate

One per prep batch of
twenty or fewer samples
of similar matrix

Recovery + 25 % of true
value if sample < 4x
spike value

RPD <20 %

Flag results for affected analytes for all
associated samples with "N”.

Analyst, Supervisor, QA
Manager

Accuracy/Bias,
Precision

Recovery + 25 % of true
value if sample < 4x spike
value

RPD <20 %

Post-Digestion Spike

When serial dilution fails
or analyte concentration
for all samples < 100 x
MDL.

Recovery + 25% of true
value, if sample < 4x
spike added.

Narrate

Analyst, Supervisor, QA
Manager

Accuracy/Bias,
Precision

Recovery + 25% of true
value, if sample < 4x spike
added.

Internal Standards

Internal Standard (IS)
Appropriate IS required
for all analytes in all
samples.

Mass of IS must be <50
amu different from that of
analyte

For each sample, IS
intensity within 30%-
120% of that of initial
calib. standard.

For ICV, ICB, CCV, and
CCB, IS intensity within
80%-120% of that in
initial calib. standard.

Reanalyze affected samples

Analyst, Supervisor, QA
Manager

Accuracy/Bias

For each sample, IS
intensity within 30%-120%
of that of initial calib.
standard.

For ICV, ICB, CCV, and
CCB, IS intensity within
80%-120% of that in initial
calib. standard.

Temperature Blank One per cooler 4°C+2°C Laboratory will notify TtNUS Project Laboratory Quality Accuracy/bias/ 4°C+2°C
Manager (PM) of temperatures outside Manager and TtNUS representativeness
criteria. TINUS PM will respond whether to | Project Manager
proceed with analysis.
CTO 423
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SAP Worksheet #28 -- Laboratory OC Samples Table

Matrix

Soil/Sediment

Analytical Group

Total Organic Carbon

Analytical Method/ SOP Reference

Lloyd Kahn/CA-763
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UFP SAP
Revision: 0
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Person(s)

. Method/SOP QC . . : Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits Corrective Action Respon_smle fqr Indicator (DQI) Performance Criteria
Corrective Action
Method Blank One per prep batch of [ No TOC detected > | Investigate source of contamination Analyst, Supervisor, | Accuracy/bias- No TOC > QL

20 or fewer samples QL Re-analyze all affected samples. QA Manager Contamination
Laboratory Duplicate One per prep batch of | <20% RPD Narrate any results that are outside control limits Analyst, Supervisor, | Precision Precision: < 20% RPD
10 or fewer samples QA Manager
Matrix Spike One per prep batch of | 75-125 % No CA will be taken for Samples where recoveries are | Analyst, Supervisor, | Accuracy/bias 75-125 %
10 or fewer samples outside limits and LCS criteria are met. Narrate QA Manager
outages
LCS One per prep batch of [ 80-120% Re-analyze associated samples Analyst, Supervisor, | Accuracy/bias 80-120%
20 or fewer samples If sample is within holding time, re-analyze affected QA Manager
sample batch.
If the LCS recovery is high but the sample results are
<QL, narrate. Otherwise, re-prep blank and affected
sample batch.
Temperature Blank One per cooler 4°C+2°C Laboratory will notify TINUS Project Manager (PM) of | Laboratory Quality Accuracy/bias/ 4°C+2°C
temperatures outside criteria. TINUS PM will respond | Manager and TINUS | representativeness
whether to proceed with analysis. Project Manager
010801/P (WS #28) CTO 423
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Method Blank

One per batch of
20 or fewer
samples.

Less than %2 QL.

unacceptable
investigate the
source of
contamination.
Samples in the
batch must be < the
QL or = 10x the
method blank. [If
not, samples must
be re-analyzed. If
re-analysis is not
possible, report with
a qualifying

comment

Aqueous
Matrix
Explosives
Analytical
Group
SW-846 09-
Analytical 8330W; 1B-8330
Method /
SOP
Reference
QC Sample | Frequency/ | Method/SOP QC Corrective | Person(s) Responsible for Data Quality Measurement
Acceptance Limits Action Corrective Action Indicator (DQI) | Performance Criteria
Re-analyze the
blank. If still

Analyst.

Bias/Contamination Less than the QL.

010801/P (WS #28)
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Laboratory
Control Sample
(LCS)

One per batch of
20 or fewer
samples.

Control Limits listed in DoD
QSM Table D-12.

Re-analyze once. If
still unacceptable
re-analyze all
associated
samples. If re-
analysis is not
possible, report with
a qualifying
comment.

If the LCS
recoveries are
biased high and
sample results are
<QL data is not
affected and results
are acceptable.

Analyst.

Accuracy/Bias

Control Limits listed in DoD
QSM Table D-12.

Matrix Spike
(MS)

One per batch of
20 or fewer
samples.

Control Limits listed in DoD
QSM Table D-12.

If batch Laboratory
Control Sample is
acceptable flag
result.

If batch Laboratory
Control Sample is
not acceptable re-
analyze sample and
QC.

Analyst

Accuracy/Bias

Control Limits listed in DoD
QSM Table D-12.

Matrix Spike
Duplicate (MSD)
or Sample
Duplicate

One per batch of
20 or fewer
samples.

Control Limits listed in DoD
QSM Table D-12.

Flag results.

Analyst

Precision

Control Limits listed in DoD
QSM Table D-12.

Surrogates

One per Sample

+ 50% of true value.

If a matrix
interference can be
identified report
with a qualifying
comment. If not, re-
analyze to confirm
matrix interference.
If confirmed report
with a qualifying
comment.

Analyst

Accuracy/Bias

+ 50% of true value.
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Method Blank

One per batch of
20 or fewer
samples.

Less than %2 QL.

unacceptable
investigate the
source of
contamination.
Samples in the
batch must be <
the QL or = 10x
the method
blank. If not,
samples must
be re-analyzed.
If re-analysis is
not possible,
report with a
qualifying
comment

Analyst

Solid
Matrix
Explosives
Analytical
Group
09-8330B Soil;
Analytical 1B-8330
Method /
SOP
Reference
QC Sample | Frequency/ Method / SOP QC Corrective | Person(s) Responsible for Data Quality Measurement
Number Acceptance Limits Action Corrective Action Indicator (DQI) | Performance Criteria
Re-analyze the
blank. If still

Bias/Contamination

Less than the QL.

010801/P (WS #28)
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Laboratory
Control Sample
(LCS)

One per batch of
20 or fewer
samples.

Control Limits listed

QSM Table D-13.

in DoD

Re-analyze
once. If still
unacceptable re-
analyze all
associated
samples. If re-
analysis is not
possible, report
with a qualifying
comment.

If the LCS
recoveries are
biased high and
sample results
are <QL data is
not affected and
results are
acceptable.

Analyst.

Accuracy/Bias

Control Limits listed in DoD
QSM Table D-13.

Matrix Spike
(MS)

One per batch of
20 or fewer
samples.

Control Limits listed

QSM Table D-13.

in DoD

If batch
Laboratory
Control Sample
is acceptable
flag result.

If batch
Laboratory
Control Sample
is not acceptable
re-analyze
sample and QC.

Analyst

Accuracy/Bias

Control Limits listed in DoD
QSM Table D-13.

Matrix Spike
Duplicate (MSD)
or Sample
Duplicate

One per batch of
20 or fewer
samples.

Control Limits listed

QSM Table D-13.

in DoD

Flag results.

Analyst

Precision

Control Limits listed in DoD
QSM Table D-13.
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Solid

Matrix

If a matrix

interference can

be identified

report with a

qualifying
Surrogates One per Sample. |+ 50% of true value. comment. If not, Accuracy/Bias + 50% of true value.

re-analyze to

confirm matrix

interference. If

confirmed report

with a qualifying

comment.
CcCcVv - Continuing Calibration Verification. QC - Quality control.
FOL - Field Operation Leader. RPD - Relative Percent Difference.
IS - Internal Standard. RT - Retention Time.
LCS/LCSD - Laboratory control sample/laboratory control sample duplicate. RTW - Retention Time Window.
MS/MSD - Matrix spike/,atrix spike duplicate. SIM - Selective lon Monitoring.
PAH - Polynuclear Aromatic Hydrocarbons. SOP - Standard Operating Procedure.
PM - Project Manager. TBD - To be determined.

Tetra Tech - Tetra Tech NUS, Inc.
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SAP Worksheet #29 -- Project Documents and Records Table
(UFP-QAPP Manual Section 3.5.1)

Document Where Maintained

Sample Collection Documents and Records Tetra Tech project file, results will be discussed in subject document.
Field logbook (and sampling notes)

Field sample forms (e.g. boring logs, sample log sheets, drilling logs, etc.)
Chain-of-custody records

Sample shipment airbills

Equipment calibration logs

Photographs

Field Task Modification Forms

Sampling and Analysis Plan

Field Sampling SOPs

Laboratory Documents and Records Tetra Tech Project File, Long-term data package storage at third-party
Sample receipt/log-in form professional document storage firm (BRM), results will be discussed in
Sample storage records subject document.

Sample preparation logs

Standard traceability logs

Equipment Calibration logs

Sample analysis run logs

Equipment maintenance, testing, and inspection logs
Field Task Modification Reports

Reported field sample results

Reported results for standards, quality control checks, and quality control samples
Data completeness checklists

Sample storage and disposal records

Telephone logs

Extraction/clean-up records

Raw data

Data Assessment Documents and Records
Field Sampling Audit Checklist (if an audit is conducted) Tetra Tech project file, results will be discussed in subject document.
Analytical Audit Checklist (if an audit is conducted)

Data Validation Memoranda
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Backup Laboratory /
. Data .
. Analytical LofstriT:)%IS/ID Analytical Package Laboratory / Organization Organization
Matrix Group Numbers Method Turnaround (name and address, contact person and | (name and address, contact
Time telephone number) person and telephone
number)
Select See Worksheet | SW-846 6010B | 21 calendar Katahggno‘_\r”a'r{“cf' Sev“\;icesl Inc NA
Metals — #s 18.1 through days Scarb ec EOISI%V 0:3'74
Sb, As,Cu, | 18.5 carborougn,
1O D : Andrea Colby
Pb, Sn, Zn 207.874.2400
PAHs See Worksheet | SW-846 8270C | 21 calendar Katahggnofﬁrgmﬂ syevr\v/ffs Inc NA
Aqueous ?z 158'1 through | SIM days Scarborough, ME 04074
: Andrea Colby
207.874.2400
Nitroglycerin | See Worksheet | SW-846 8330B | 21 calendar __ ScottBrunk NA
#s 18.1 through days Analytical Laboratory Services, Inc.
18.5 ) 34 Dogwood Lane
: Middletown, PA 17057
Phone: 800-794-7709
Select Metals | See Worksheet | SW-846 6010B 21 calendar Katahdin Analytical Services, Inc NA
- #s 18.1 through days 600 Technology Way
Sb. As. C 185 ’ Scarborough, ME 04074
» A8, LU, : Andrea Colby
Solid Pb, Sn, Zn 207.874.2400
oli . . .
PAHs See Worksheet | SW-846 8270C 21 calendar Katahggnoﬁlﬂ%ggﬂ gSerr\\;I;:;,as, Inc NA
fz 2.)8'1 through | SIM days Scarborough, ME 04074
: Andrea Colby
207.874.2400
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Backup Laboratory /

. Data o
. Analytical Los:&mg/m Analytical Package Laboratory / Organization Organization
Matrix Group Numbers Method Turnaround | (name and address, contact person and | (name and address, contact
Time telephone number) person and telephone
number)
Nitroglycerin | See Worksheet | SW-846 8330B 21 calendar _ Scott Brunk
#s 18.1 through days Analytical Laboratory Services, Inc.
18.5 ’ 34 Dogwood Lane
: Middletown, PA 17057
Phone: 800-794-7709
NA - Not applicable.
PAHs - Polynuclear aromatic hydrocarbons.
SIM - Selective lon Monitoring.
TBD - To be determined.
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Person(s)

Person(s) ibl Responsible for Person(s)
Internal Organization Responsible for Pefrsog(s) Resdponsél € Identifying and Responsible for
Assessment ) Performing or Responding 1o Implementing Monitoring
Frequency or Performing A Find
Type A t ssessment FIndings | corrective Actions | Effectiveness of CA
yp External Assessment ssessmen : ot
(title and organizational (title ar;(?ﬁﬁ;%e:)r;l)zatlonal (CA) (title and organizational
affiliation) (title and organizational affiliation)
affiliation)
Laboratory Every 18 External NFESC TBD Laboratory QAM Laboratory QAM (Project Manager)
Systems Audit months Katahdin Analytical Katahdin Analytical
Services, Inc. Services, Inc.
Laboratory Every 18 External NFESC TBD Laboratory QAM Laboratory QAM (Project Manager)
Systems Audit months Analytical Laboratory Analytical Laboratory
Services, Inc. Services, Inc.
Field Sampling One per Internal Tetra Tech TBD PM Auditor and QAM QAM Tetra Tech
Systems Audit contract year Tetra Tech
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Individual(s) . Nature of Individual(s)
Assessment Dgf?::?cerr?c()ifes Notified of TlmeoFframe Corrective Action Corrii?i%glzgtion Time Frame
Type Documentation Findings Notification Response R for Response
(name, title, Documentation esponse
organization) (name, title, organization)
Field Sampling Audit checklist (as per | PM — Tetra Tech Dependent on Written memorandum | QAM - Tetra Tech Within 4 weeks of
Systems Audit IRCDQM) and written FOL — Tetra Tech findings; if Auditor - Tetra Tech notification
audit report Program major, a stop Program Manager —
Management — work maybe Tetra Tech
Tetra Tech issued
immediately;
however, if
minor, within 1
week of audit
Laboratory Written audit report Laboratory QAM Not specified by | Letter NFESC Specified by
Systems Audit NFESC NFESC
FOL - Field Operations Leader.
IRCDQM - Navy Installation Restoration Chemical Data Quality Manual.
NFESC - Naval Facilities Engineering Service Center.
PM - Project Manager.
QAM - Quality Assurance Manager.
010801/P (WS #32) CTO 423
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Type of Report

Frequency

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

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation
(title and organizational affiliation)

Report Recipient(s)
(title and organizational affiliation)

Data validation report

Per SDG

DVM or designee

DVM or designee

PM (Tetra Tech), project file

PM (Tetra Tech), QAM (Tetra

Major analysis problem | When persistent analysis .
identification (internal memo) | problems are detected Immediately QAM (Tetra Tech) ;—?gjgﬁt ﬁleProgram Manager,
Fer;éerft monthly  progress Monthly for duration of project | Monthly PM (Tetra Tech) Navy, project file

Field progress reports

Daily, oral, during the course
of sampling

Every day that field sampling
is occurring

FOL (Tetra Tech)

PM (Tetra Tech)

Laboratory QA report

When significant plan
deviations result from
unanticipated circumstances

Immediately

PM (Katahdin ~ Analytical
Services, Inc. and Analytical
Laboratory Services, Inc.)

Tetra Tech, project file

010801/P
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SAP Worksheet #34 -- Verification (Step |) Process Table

(UFP-QAPP Manual Section 5.2.1)

Internal / | Responsible for Verification

Verification Input Description External (name, organization)

Sample Tables Proposed samples verified to have been collected Internal FOL or designee (Tetra Tech)

Chain-of-custody records will be reviewed internally by the PM or
Chain-of-custody forms designee and compared to sample tables listing the proposed Internal PM or designee (Tetra Tech)
samples to verify that all planned samples have been collected.

Sample locations have been verified to be correct and in accordance
Sample Coordinates with the QAPP (overlay maps of proposed locations with maps of Internal FOL, PM, or designee (Tetra Tech)
actual locations)

Verify that the data package contains all the elements required by
Data Package the functional guidelines and scope of work, this occurs as part of the Internal Data Validator (Tetra Tech)
data validation process.

Log sheets completed as samples are collected in the field are

verified for completeness and are maintained at the project office. Internal PM or designee (Tetra Tech)

Sample Log Sheets

FOL — Field Operations Leader
PM — Project Manager
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Step lla/llb

Validation Input

Description

Responsible for Validation
(name, organization)

lla

Field SOPs/Field
Logs/Sample
Collection

Ensure that all sampling SOPs were followed. Verify that deviations have
been documented and MPCs have been achieved. Particular attention
should be given to verify that samples were correctly identified, that
sampling location coordinates 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.

PM, FOL, or designee (Tetra Tech)

lla

Analytical SOPs

Ensure that all laboratory SOPs were followed. Verify that the correct
analytical methods/SOPs were applied.

Laboratory QAM (Katahdin Analytical
Services, Inc. and Analytical
Laboratory Services, Inc.)

lla

Documentation  of
Method QC Results

Establish that all method QC samples were analyzed and in control as listed
in the analytical SOPs. If method QA is not in control, the laboratory will
contact Tetra Tech for guidance prior to report preparation.

PM or designee (Tetra Tech)

lla, llb

SAP QC Sample
Documentation

Verify that all QC samples specified in the SAP were collected and
analyzed and that the associated results were within prescribed SAP
acceptance limits. Verify 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 shall have contacted the
Tetra Tech PM

PM or designee (Tetra Tech)

lla, b

Documentation  of
Analytical Reports
for Completeness

Ensure that the chain-of-custody form generated in the field to delivery of
analytical data that the required analytical samples have been collected,
appropriate sample identifications have been used, and correct analytical
methods have been applied. 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 #36. Verify all data have been transferred
correctly and completely to the final Structured Query Language (SQL)
database.

Data Validator (Tetra Tech)

010801/P
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Step lla/llb | Validation Input Description Responsible for Validation
(name, organization)
Project Quantitation | Verify that detection and quantitation limits prescribed in SAP Worksheet .
b Limits #15 were achieved or that deviations are documented and justified. Data Validator (Tetra Tech)
Review and add project action limits to the laboratory electronic data
lla/llb Project Action Limits | deliverable. Flag samples and notify PM of samples that exceed project | PM or designee (Tetra Tech)
action limits as listed oi Worksheet #15.
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Step lla/llb

Matrix

Analytical Group

Validation Criteria

Data Validator

(title and organizational affiliation)

Illa and Ilb

Soil, Sediment,
and Surface water

PAHs

Criteria for SW-846 8270C/8270C
SIM listed in Worksheets #12, #15
and #28, DOD QSM (January 2006).
If not included in the aforementioned
the logic outlined in USEPA Region 3
Modification to National Functional
Guidelines for Organic Data Review
(September 1994) should be used to
apply qualifiers to data.

Data Validation Specialist

(Tetra Tech)

Illa and Ilb

Soil, Sediment,
and Surface water

Metals

Criteria for SW-846 6020 listed in
Worksheets #12, #15 and #28, DOD
QSM (January 2006). If not included
in the aforementioned the logic
outlined in USEPA Region 3
Modifications to the Laboratory Data
Validation Functional Guidelines for
Evaluating Inorganic Analyses (April
1993) should be used to apply
qualifiers to data.

Data Validation Specialist

(Tetra Tech)
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. , — o Data Validator
Step lla/llb Matrix Analytical Group Validation Criteria , o .
(title and organizational affiliation)

lla and IIb Aqueous and Solid Explosives Criteria for SW-846 8330B listed in

Worksheets #12, #15, #24, #25, and #28,

DOD QSM (January 2006). If not included

in the aforemeqtioned the .I(.)gic. outlined in | pata Validation Specialist

U.S. EPA Region 3 Modifications to the

Laboratory Data Validation Functional | (Tetra Tech)

Guidelines  for  Evaluating  Organic

Analyses (September 2004) should be

used to apply qualifiers to data.
Ila and lIb Solid TOC, CEC, and pH Method-specific criteria listed in | Data Validation Specialist

Worksheets #12, #15, #24, #25, and #28. (Tetra Tech)
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SAP Worksheet #37 -- Usability Assessment

(UFP-QAPP Manual Section 5.2.3)

Data Usability Assessment

The usability of the data directly affects whether project objectives can be achieved. The following

characteristics will be evaluated at a minimum. The results of these evaluations will be included in the

project report. The characteristics will be evaluated for multiple concentration levels if the evaluator

determines that this is necessary. To the extent required by the type of data being reviewed, the

assessors will consult with other technically competent individuals to render sound technical assessments

of these data characteristics:

Completeness

For each matrix that was scheduled to be sampled, the FOL acting on behalf of the project team
will prepare a table listing planned samples/analyses to collected samples/analyses. If deviations
from the scheduled sample collection or analyses are identified the TINUS PM and risk assessor
will determine whether the deviations compromise the ability to meet project objectives. If they
do, the TtINUS PM will consult with the Navy RPM and other project team members, as necessary

(determined by the Navy RPM), to develop appropriate corrective actions.

Precision

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

report.

Accuracy

-The Project Chemist acting on behalf of the project team will determine whether the
accuracy/bias goals were met for project data. This will be accomplished by comparing percent
recoveries of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in
Worksheet 28. This assessment will include an evaluation of field and laboratory contamination;

instrument calibration variability; and analyte recoveries for surrogates, matrix spike, and

010801/P (WS #37) CTO 423
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laboratory control samples. If the goals are not met, limitations on the use of the data will be
described in the project report. Bias of the qualified results and a description of the impact of
identified non-compliances on a specific data package or on the overall project data will be

described in the project report.

Representativeness

- A project scientist identified by the TINUS 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.

Comparability
- The Project Chemist acting on behalf of the project team will determine whether the data

generated under this project are sufficiently comparable to historical site data generated by
different methods and for samples collected using different procedures and under different site
conditions. This will be accomplished by comparing overall precision and bias among data sets
for each matrix and analytical fraction. This will not require quantitative comparisons unless

professional judgment of the Project Chemist indicates that such quantitative analysis is required.

Field XRF/Laboratory Lead Data Correlation

- The project statistician will evaluate the correlation of field XRF data to laboratory data. Factors
considered in this evaluation will include the magnitude of the slope and intercept of the
correlation equation, the distribution of data points across the plotted concentration range, and
the value of the correlation coefficient. If the correlation coefficient is less than 0.65 or the plotted
data do not appear to be well correlated according to standard statistical principles, limitations on

the use of the data will be described in the project report.

Sensitivity
- The Project Chemist acting on behalf of the project team will determine whether project sensitivity
goals listed in Worksheet #15 are achieved. The overall sensitivity and quantitation limits from

multiple data sets for each matrix and analysis will be compared. [f sensitivity goals are not
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achieved, the limitations on the data will be described. The Project Chemist will enlist the help of

the project risk assessor to evaluate deviations from planned sensitivity goals.

Project Assumptions and Data Outliers

- The TtNUS Project Manager and designated team members will evaluate whether project
assumptions were valid. This will typically be a qualitative evaluation but may be supported by
quantitative evaluations. The type of evaluation depends on the assumption being tested.
Quantitative assumptions include assumptions related to data distributions (e.g., Normal versus
log-normal) and estimates of data variability. Potential outliers will be removed if a review of the
associated documentation indicates that the results have an assignable cause the renders them
inconsistent with the rest of the data. During this evaluation, the team will consider whether

outliers could be indications of unanticipated site conditions.

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

project:

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

rejected. If rejected data are used, their use will be supported by technically defensible rationales.

For statistical comparisons and mathematical manipulations, non-detected values will be represented by
a concentration equal to one-half 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.
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Identify the personnel responsible for performing the usability assessment:

The TiNUS Project Manager, Project Chemist, FOL, and Project Scientist will be responsible for
conducting the listed data usability assessments. The data usability assessment will be reviewed with the
Navy RPM, the EPA Remedial Project Manager, and the state of Maryland Project Manager. The review
will take place either in a face to face meeting or a teleconference depending on the extent of identified
deficiencies. If no significant deficiencies are identified, the data usability assessment will simply be

documented in the project report and reviewed during the normal document review cycle.

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 re-sampling or other

corrective actions, if necessary.
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