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signature. If you have any questions please feel free to contact me.

Jon Tucker

Chemist

NAVFAC Atlantic EV32

6506 Hampton Blvd

Norfolk VA 23508

Phone 757-322-8288
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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (Tetra Tech) has prepared this Quality Assurance Project Plan (QAPP) Sampling
and Analysis Plan (SAP) under the Comprehensive Long-Term Environmental Action Navy (CLEAN)
Contract No. N62467-04-D-0055 Contract Task Order (CTO) 423. This plan has been prepared for a Site
Inspection (SI) at ten Munitions Response Areas (MRAS) located at the Stump Neck Annex of the Naval
Support Facility (NSF) located in Indian Head, Maryland. The general locations of NSF-Indian Head (IH)-
Main Installation and the NSF-IH-Stump Neck Annex are shown on Figure 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 Main Installation is northeast of the Stump
Neck Annex, across Mattawoman Creek. Much of Stump Neck peninsula lies within the Valley Impact

Fan (Figure 1-2). General Smallwood State Park and private property are east of Stump Neck Annex.

The Navy has conducted various testing, training, and disposal activities related to military munitions at
the Stump Neck Annex since the Indian Head NSF was established in 1890 as a Naval Ordnance Station.
As a result of these 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 Department of Defense (DoD) has established the
Military Munitions Response Program (MRP) to address MC and MEC at closed ranges. The DaD is
following the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
process for the investigation and remediation of these sites. The Navy is responsible for implementing
the MRP at the Stump Neck Annex.

The initial phase of the CERCLA process, the Preliminary Assessment (PA), was completed in
September 2005 and identified 10 MEC sites or Munitions Response Areas or Munitions Response Sites
(MRA/Ss) for further investigation at the Stump Neck Annex. The 10 MRA/Ss and their locations are
described in the Stump Neck Annex Preliminary Assessment (PA) Report and are shown on Figure 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 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

020803/P (MC WS #1) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: September 2009

Worksheet #1

Page 10 of 280

environmental condition. The Sl 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.

This QAPP-SAP has been prepared in accordance with the DoD requirements for developing QAPPs for
the management of environmental data collection and the use of environmental data as described in the
Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP aka UFP-SAP). Therefore, this
UFP-SAP consists of the 37 UFP-SAP worksheets, with text, figures, maps, and appendices added as
necessary to provide the required information.

The Sl for the ten MEC sites consists of two distinctly different investigations, which will be conducted in
two phases. The first phase consists of the MEC investigations which include detector-aided surface
sweeps for MEC followed by a subsurface geophysics investigation. The SAP for the MEC investigation is
described in Appendix A to this SAP. The second phase consists of the MC investigation. The results of
the geophysics investigation will be used to determine the locations where samples will be collected in the

MC investigation. This SAP describes the MC investigation.

The information provided in the worksheets was developed based on the results of four project scoping
meetings among the planning team, which consists of representatives of the Navy, United States
Environmental Protection Agency (U.S. EPA) Region 3, Maryland Department of the Environment (MDE),
and Tetra Tech (see Worksheet #9 for attendees). Worksheet #10 contains summaries of the site-
specific Conceptual Site Models (CSMs) for each of the 10 sites, and Appendix B contains detailed
descriptions of the CSMs. The CSMs were used as the basis for the development of the site-specific
project Data Quality Objectives (DQOs), which are contained in Worksheet #11. The remainder of the
worksheets describe the sampling, analytical, and data evaluation procedures including quality

requirements.

020803/P (MC WS #1) CTO 423
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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 (IH)-Stump Neck Annex, Maryland
Operable Units: UXO-01, 02, 04, 05, 10, 12, 21, 23, 26, and 28

Contractor Name: Tetra Tech NUS, Inc.

Contract Number:  N62467-04-D-0055

Contract Title: Comprehensive Long-Term Environmental Action Navy (CLEAN)
Work Assignment Number (optional): Contract Task Order (CTO) 423

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 U.S.
EPAGuidance for Quality Assurance Project Plans, EPAQA/G-5, QAMS (2002).

2. ldentify regulatory program: DoD 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 CSM and 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
Meeting No. 5 — DQO Discussion May 14, 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:

U.S. EPA Region 3 — Requlatory Oversight
MDE — Requlatory Oversight

7. Lead organization (see WS 7 for detailed list of data users)
Naval Facilities Engineering Command (NAVFAC) Washington
NSF-IH

020803/P (MC WS #2) CTO 423
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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 Quality Assurance (QA) Management Reports | NA
Table

D. Data Review

34 Verification (Step 1) 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
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Document Control

Name.of SAP Title/Role Organization Telephon'e Number E-Mail or Mailing Address Number
Recipient (Optional) ;
(Optional)
. Navy Remedial NAVFAC . . .
Joseph Rail Project Manager . 202.685.3105 joseph.rail@navy.mil NA
Washington
(RPM)
Environmental
Nicholas Carros Division NSF-IH 301.744.2263 nicholas.carros@navy.mil NA
NSF-IH
Curtis DeTore MDE RPM MDE 410.537.3791 cdetore@mde.state.md.us NA
Dennis Orenshaw U.S. EITQAPII\RAeglon 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 Prqec(tph(l/;’;mager Tetra Tech 412.921.8308 ralph.basinski@tetratech.com NA
Ralph Brooks UXO/MEC Manager Tetra Tech 770.413.0965 ext. 231 ralph.brooks@tetratech.com NA
Field Operations
Fred Ramser Leader (FOL) Tetra Tech 412.921.8838 fred.ramser@tetratech.com NA
Matt Kraus Chemist Tetra Tech 412.921.8729 matthew.kraus @tetratech.com NA
Jim Coffman Project Geophysicist Tetra Tech 412.921.8244 James.coffman@tetratech.com NA
Vice President (VP) Analytical Laborator
Scott Brunk Corporate ylce Y| 717.944.5541 ext. 3147 sbrunk@analyticallab.com NA
: Services, Inc.
Operations
020803/P (MC WS #3) CTO 423
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Document Control
Name of SAP Title/Role Organization | Telephone Number | o v\ o Mailing Address Number
Recipient (Optional) .
(Optional)
Anna Milliken Operations Manager | AAnaltical Laboratory | 217 944 5541 ext 3135 | amilliken@analyticallab.com NA
Services, Inc.
Kevin W. Griffiths | Laboratory Project Datachem 801.904.4302 griffiths @datachem.com NA
Manager Laboratories, Inc.
To be determined Geophysical
(TBD) Subcontractor el LI Ll =
Direct-Push
TBD Technology (DPT)/ TBD TBD TBD NA
Driller
UXO - Unexploded Ordnance
MEC - Munitions and Explosives of Concern
CTO 423
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Telephone SAP Section
Name Organization/Title/Role Number Signature/E-Mail Receipt : Date SAP Read
: Reviewed
(optional)
Navy and Regulator Project Team Personnel
Joseph Rail Navy RPM 202.685.3105 joseph.rail@navy.mil All
Nicholas Carros Envwonmgr;t_?ll_lDlwgon 301.744.2263 nicholas.carros@navy.mil All
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
Ralph Brooks UXO/MEC Manager 77%;}132;)5 65 ralph.brooks@tetratech.com All
Fred Ramser FOL 412.921.8838 fred.ramser@tetratech.com All
Dr. Tom Johnston | Quality Ass('gan‘;e Manager | 415 921 8615 tom.johnston@tetratech.com All
WS #s 12, 14,
Matt Kraus Project Chemist 412.921.8729 matthew.kraus@tetratech.com 15, 19, 20, 23-
28, 30, 34-37
Jim Coffman Project Geophysicist 412.921.8244 james.coffman@tetratech.com All
Health and Safety M Health and
Matt Soltis €afth an Hgl\j y Manager 412.921.8912 matt.soltis@tetratech.com Safety Plan
(HSM) (HASP)
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Telephone SAP Section
Name Organization/Title/Role Number Signature/E-Mail Receipt ; Date SAP Read
. Reviewed
(optional)
Data Validation M WS #s 12, 14,
Joseph Samchuck ata val S\'/i? anager 412.921.8510 joseph.samchuck@tetratech.com | 15,19, 20, 23-
(DVM) 28, 30, 34-37
Subcontractor Personnel
Analytical Laboratory WS #s 12, 14,
Scott Brunk Services, Inc. (VP 71;(?4;515741 sbrunk@analtyicallabs.com 15, 19, 20, 23-
Corporate Operations) ' 28, 30, 34-37
Analytical Laboratory 717 9445541 WS #s 12, 14,
Anna Millken Services, Inc. (Operations & 3135 amilliken@analyticallabs.com 15, 19, 20, 23-
Manager) ext. 28, 30, 34-37
DataCh Laboratori WS #s 12, 14,
Kevin W. Griffiths Ia a Perr_] taMora Ories, 801.904.4302 griffiths@datachem.com 15, 19, 20, 23-
nc. (Project Manager) 28 30, 34-37
TBD DPT (TBD) Supervisor TBD TBD
TBD Geophysical Contractor TBD TBD

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

Lines of Authority sennsasnnnnnnnns  Lines of Communication

~

Jonathan Tucker
Curtis DeTore Dennis i eissesssssnnnn Joseph Rail NAVFAC
State RPM Orenshaw Navy RPM MidAtlantic
410.537.3791 U.S. EPA RPM 202.685.3105 memmmes Chemist
215.814.3361
Nicholas Carros Tom Johnston
NSF-IH Point of Tetra Tech
Contact (POC) (QAM
301.744.2263 412.921.8615
Matt Soltis Ralph Brooks Ralph Basinski
Tetra Tech Tetra Tech Tetra Tech
HSM UXO Manager PM
412.921.8912 770.413.0965 412.921.8308
ext. 231
Fred Ramser Lee Leck Matt Kraus
Tetra Tech Tetra Tech Tetra Tech
FOL Data Manager Chemist
412.921.8838 412.921.8856 412.921.8729
[Name] [Name] Kevin W. Griffiths Scott Brunk
[Subcontractor] [Subcontractor] DataChem Analytical Laboratory
Project Manager Utility Clearance Laboratories, Inc. Services, Inc.
[phone ] [phone ] 801.904.4302 717.944.5541
ext. 3147
Anna Milliken

Analytical Laboratory
Services, Inc.
717.944.5541

ext. 3135
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Phone Number

Communication Driver Responsible Affiliation Name . Procedure
and/or E-Mail
Field staff will immediately inform
Tetra Tech UXO Manager and Base
POC.
Tetra Tech Field Staff TBD TBD Tetra Tech UXO Manager will inform
Tetra Tech UXO Staff TBD TBD Tetra Tech PM on the same day.

MEC Find

Tetra Tech UXO Manager
Tetra Tech PM
Navy RPM
Indian Head POC

Ralph Brooks
Ralph Basinski
Joe Rail
Nicholas Carros

770.413.0965 x 231
412.921.8308
202.685.3105
301.744.2263

Base POC will immediately make
Base emergency notifications

Tetra Tech PM will inform Navy RPM
on the same day.

Navy RPM will inform Naval Ordnance
Safety and Security Activity (NOSSA)
on the same day as informed.

Field issues that
change in field tasks

require

Tetra Tech FOL
Tetra Tech Project

Fred Ramser (MC issues)
Jim Coffman (MEC issues)

412.921.8838
412.921.8244

The responsible person will verbally
obtain approval from Tetra Tech PM
on the same day that the issue is
discovered and document any change

Geophysicist via Field Task Modification Request
(FTMR) form within 2 days.
QAPP amendments Navy RPM Joseph Rall 202.685.3105 | Send scope change to Tetra Tech

Program Management Office.

Fieldwork schedule changes

Tetra Tech PM

Ralph Basinski

412.921.8308

Verbally inform Navy on the day that
the schedule change is known and if
significant document via a schedule
impact letter if fieldwork schedules will
be impacted by greater than 2 weeks.
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Communication Driver

Responsible Affiliation

Name

Phone Number
and/or E-Mail

Procedure

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 will inform Tetra Tech PM on the
day that the issue is discovered, Tetra
Tech PM will inform Navy RPM, Navy
RPM will issue scope change, if
warranted; scope change to be
implemented before further work is
executed.

Stop-work
recommendations, for
example, to protect workers

Tetra Tech PM
Tetra Tech FOL
Tetra Tech Project

Ralph Basinski
Fred Ramser

412.921.8308
412-921-8838

Responsible party will immediately

from unsafe conditions or Geophysicist Jim Coffman 412.921.8244 inform  subcontractors, Navy, and
situations or to prevent a Tetra Tech QAM Tom Johnston 412.921.8615 project team.
degradation in quality of Tetra Tech HSM Matt Soltis 412.921.8912
work Navy RPM Joseph Rail 202.685.3105

. _ Analggtr:\ilclézsik:g;atory Thg Iaboratory wiII_ nptify Tetra Tech
Field or laboratory data Analytical Laboratory ' 717.944.5541 Project Chemist within 1 day of the

Scott Brunk or Anna Milliken

issues Chemist . 801.904.4302 time that issues related to chemical
Data Chem Laboratories .
. o data are discovered.
Kevin Griffiths
. Notify data validation staff and Tetra
F|eld or laboratory data Tetra Tech. Matt Kraus 412.921.8729 Tech PM if necessary within 1 day of
issues Project Chemist

the time that the issue is discovered.

Corrective action for field
program

Tetra Tech
QAM

Tom Johnston

412.921.8615

Notify Tetra Tech PM within 1 day that
the corrective action has been
completed. The PM will then notify
the Navy RPM within 1 day.

NOSSA - Naval Ordnance Safety and Security Activity
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Organizationa

Education and/or Experience

e Ensures timely resolution of project-related technical,
quality, and safety questions associated with Tetra
Tech operations.

¢ Functions as the primary Tetra Tech interface with
the Navy RPM, NSF-IH, Tetra Tech field and office
personnel, and laboratory points of contact.

e Ensures that Tetra Tech health and safety issues
related to this project are communicated effectively
to all personnel and off-site laboratories.

¢ Monitors and evaluates all Tetra Tech subcontractor
performance.

e Coordinates and oversees work performed by Tetra
Tech field and office technical staff (including data
validation, data interpretation, and report
preparation).

¢ Coordinates and oversees maintenance of all Tetra
Tech project records.

o Coordinates and oversees review of Tetra Tech
project deliverables.

¢ Prepares and issues final Tetra Tech deliverables to
the Navy.

Name Title/Role | Affiliation Responsibilities Qualifications (Optional)
John Program Tetra Tech Oversees CLEAN Program M.S. Mining Engineering, B.S.
Trepanowski Manager Mining Engineering, 27 years of
engineering experience
Ralph Project Tetra Tech Oversees project, financial, schedule, and technical | B.S. Chemistry, 30 vyears of
Basinski Manager day-to-day management of the project. environmental experience

020803/P (MC WS #7)

CTO 423




NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: September 2009

Worksheet #7

Page 23 of 280

Organizationa

Education and/or Experience

between field staff members, the SSO, NSF-IH, and
Tetra Tech PM.

Alerts off-site analytical laboratories of any special
health and safety hazards associated with
environmental samples.

Oversees the mobilization and demaobilization of all
field equipment and subcontractors.

Coordinates and manages the field technical staff.
Adheres to the work schedules provided by the
Tetra Tech PM.

Ensures the proper maintenance of site logbooks,
field logbooks, and field recordkeeping.

Initiates field task modification requests (field
change orders) when necessary.

Identifies and resolves problems in the field,
resolves difficulties via consultation with the
NSF-IH, implements and documents corrective
action procedures, and provides communication
between the field team and project management.

Name Title/Role | Affiliation Responsibilities Qualifications (Optional)
Ralph UXO/MEC Tetra Tech Oversees selection of qualified UXO personnel, | Graduate of Navy Explosive
Brooks Manager establishes overall quality control program for UXO | Ordnance Disposal (EOD)
activities, addresses UXO-related issues identified by | School - Indian Head, 26 years of
field personnel EOD experience
TBD UXO Tech 1l Tetra Tech Provides anomaly avoidance services Graduate, Military EOD School, 8
years of military experience
Fred FOL, Lead Tetra Tech Supervises, coordinates, and performs field sampling | B.S. Geology, 15 vyears of
Ramser Geologist, activities geological experience
Site Safety e Ensures that all health and safety requirements
Officer unique to the Sl are implemented.
(SSO) e Functions as the on-site communications link
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Organizationa

Education and/or Experience

Quality aspects of the CLEAN program.

Develops, maintains, and monitors QA policies and
procedures.

Provides training to Tetra Tech staff in QA/QC
policies and procedures.

Conducts systems and performance audits to
monitor compliance with environmental regulations,
contractual requirements, QAPP requirements, and
corporate policies and procedures.

Audits project records.

Monitors subcontractor quality controls and records.
Assists in the development of corrective action
plans and ensures correction of non-conformances
reported in internal or external audits.

Ensures that this SAP meets Tetra Tech, Navy, and
MDE requirements.

Oversees the responsibilities of the Tetra Tech
Project QA/QC Advisor.

Prepares QA reports for management.

Name Title/Role | Affiliation Responsibilities Qualifications (Optional)
Tom QAM Tetra Tech Reviews QAPP, oversees preparation of lab scope, | PH.D Analytical Chemistry, 30
Johnston coordinates with lab, and data quality review. Ensures | years environmental experience
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Name

Title/Role

Organizationa
| Affiliation

Responsibilities

Education and/or Experience
Qualifications (Optional)

Matt Kraus

Project
Chemist

Tetra Tech

Coordinates analyses with lab chemists, ensures the
scope is followed, QA data packages, communicates
with Tetra Tech staff.

Ensures that the project meets objectives from the
standpoint of laboratory performance

Provides technical advice to the Tetra Tech team on
matters of project chemistry.

Monitors and evaluates subcontractor laboratory
performance.

Ensures timely resolution of laboratory-related
technical, quality, or other issues affecting project
goals.

Functions as the primary interface with the
subcontracted laboratory and the tetra Tech PM.
Coordinates and oversees work performed by the
subcontracted laboratory.

Oversees the completion of Tetra Tech data
validation.

Coordinates and oversees review of laboratory
deliverables.

Recommends appropriate laboratory corrective
actions.

B.S. environmental Chemistry, 2
years environmental experience

Matt Soltis

HSM

Tetra Tech

Oversees CLEAN Program Health and Safety Program
o Provides technical advice to the Tetra Tech PM on

matters of health and safety.

e Oversees the development and review of the Health

and Safety Plan (HASP).

¢ Conducts health and safety audits.
o Prepares health and safety reports for management.

B.S. Industrial Safety Sciences,
24 years environmental
experience
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i Organizationa A Education and/or Experience
Name Title/Role | Affiliation Responsibilities Qualifications (Optional)
Scott Brunk Laboratory Analytical Coordinates analyses with lab chemist, ensures that | Can be provided upon request
or Anna Management Laboratory scope is followed, QAs data packages, communicates
Milliken Services, Inc. | with Tetra Tech staff
Kevin W. Laboratory DataChem Coordinates analyses with lab chemist, ensures that | Can be provided upon request
Griffiths Project Laboratories, | scope is followed, QAs data packages, communicates
Manager Inc. with Tetra Tech staff
TBD DPT/ Driller | Subcontractor | Soil boring and sampling, groundwater well installation
and sampling
TBD Utility Subcontractor | Utility location
Location

In some cases one person may be designated responsibilities for more than one position. For example, the FOL may also be responsible for

SSO duties. This action will be performed only as credentials, experience, and availability permits.

Additional responsibilities are as follows:

Laboratory Responsibilities

The subcontracted laboratory for the Sl is responsible for analyzing all samples in accordance with the analytical methods and additional
requirements specified in this SAP. It will also be the analytical laboratory’s responsibility to properly dispose of unused sample aliquots.

Responsibilities of key laboratory personnel are outlined in the following paragraphs.

Laboratory Project Managers
The Laboratory PM will interface directly with the Tetra Tech Project Chemist, Tetra Tech PM, and Tetra Tech QA Manager and will perform the

following tasks:
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Ensure that methods and project-specific requirements are properly communicated and understood by laboratory personnel.
Ensure that all laboratory resources are available on an as-required basis.

Ensure compliance with analytical and project QA requirements.

Review data packages for completeness, clarity, and compliance with project requirements.

Inform the Tetra Tech PM of project status and any sample receipt or analytical problems.

Oversee the preparation of and approve final analytical reports before submittal to Tetra Tech.

Laboratory Operations Manager

Responsibilities of the Laboratory Operations Manager include the following:

Supporting the QA program within the laboratory

Providing management overview of both production- and quality-related laboratory activities
Maintaining adequate staffing to meet project analytical and quality objectives

Approving all laboratory SOPs and QA documents

Supervising in-house chain-of-custody documentation

Laboratory Quality Assurance Officer

The Laboratory QA Officer (QAO) will report directly to the Laboratory Operations Manager and will be independent of laboratory production

management to ensure that laboratory quality performance is assessed without schedule and cost considerations. Responsibilities of the

Laboratory QAO include the following:

Defining appropriate laboratory QA procedures and monitoring overall laboratory QA.

Stopping work if a condition adverse to the quality of work is encountered, if QA or QC procedures are not followed, or if analytical out-of-control
events are encountered that have not been corrected.

Approving and maintaining document control of all QA documents and SOPs.

Performing and/or implementing internal system and performance audits and verifying completion of corrective actions cited in audits.

Directing laboratory participation in laboratory accreditation and certification programs.

Reviewing overall data packages and case narratives for completeness according to project requirements and analytical methods.
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Laboratory Sample Custodian
The Laboratory Sample Custodian will report to the Laboratory Operations Manager. Responsibilities of the Laboratory Sample Custodian include
the following:

¢ Receiving and inspecting the incoming sample containers.

e Recording conditions of incoming sample containers.

e Signing appropriate documents.

¢ Verifying chain-of-custody records.

¢ Notifying the Laboratory PM of sample receipt and inspection.

¢ Assigning a unigue identification number and customer number and entering each into the sample receiving log.
o With the help of the Laboratory PM, initiating transfer of the samples to appropriate laboratory sections.

¢ Controlling and monitoring access/storage of samples and extracts.

Laboratory Technical Staff
The laboratory technical staff will be responsible for sample analyses based on the analytical methods and requirements specified in this SAP.

Site QA/QC Advisor

The FOL (or designee) will act as the Site QA/QC Advisor and will be responsible for ensuring adherence to all QA/QC requirements as defined in

this SAP. Strict adherence to these procedures is critical to the collection of acceptable and representative data. The following is a summary of

the Site QA/QC Advisor's responsibilities:

e Ensuring that field QC samples are collected at the proper frequencies.

e Ensuring that additional volumes of sample are supplied to the analytical laboratory with the proper frequency to accommodate laboratory
QA/QC analyses.

e Ensuring that measuring and test equipment are calibrated, used, and maintained in accordance with applicable procedures and technical
standards.

e Acting as liaison between site personnel, laboratory personnel, and the QAM.

¢ Managing bottleware shipments and overseeing field preservation.

e Preparing a daily log of all work being performed.
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Site Safety Officer (SSO). The SSO will be responsible for training and monitoring site conditions. The SSO reports to the Company Health and
Safety Officer (CHSO) and indirectly to the FOL and Tetra Tech PM. Details of the SSO’s responsibilities are presented in the HASP and include:

e Controlling specific health and safety-related field operations such as personnel decontamination, monitoring of worker heat or cold stress, and
distribution of safety equipment.

Conducting and documenting a daily health and safety briefing each day while on site.

Assuring that field personnel comply with all procedures established in the HASP.

Identifying assistant SSOs in his/her absence.

Terminating work when an imminent safety hazard, emergency situation, or other potentially dangerous situation is encountered.

Assuring the availability and the condition of health and safety monitoring equipment.

Coordinating with FOL and PM to institute and document any necessary HASP modifications.

Ensuring that facility personnel and subcontractors are adequately advised and kept clear of potentially contaminated materials.
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Specialized Training Personnel/ Personnel
Project by Title or Training Training Groups Titles/ Location of Training
Function Description of Provider Date Receiving Organizational Records/Certificates
Course Training Affiliation
Field 40-hour Hazardous Various Current UXO and field All field staff/ Tetra Tech project
Technicians Waste Operations sampling Tetra Tech office and field office
(HAZWOPER) personnel
8-hour HAZWOPER
Refresher
FOL Same as field Various Current FOL FOL/Tetra Tech Tetra Tech project
technician office and field office
HAZWOPER
requirements plus
Supervisor Training
Field Geophysical prove- Trained Current Geophysicist Field Tetra Tech project
Geophysics outs and area-specific personnel Geophysicist/ office and field office
surveys for potential Tetra Tech
MEC
Health and First Red Cross Current Field Personnel Tetra Tech Tetra Tech project
Safety Officer Aid/Cardiopulmonary office and field office
Resuscitation (CPR)
Training
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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 will have successfully completed the laboratory evaluation process required as part of the Naval Facilities
Engineering Service Center (NFESC) Quality Assurance Program and described in the DoD Quality Systems Manual (QSM), January 2006.
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Project Name: Stump Neck Annex SI
Projected Date(s) of Sampling:

May, 2009

Project Manager: Ralph Basinski

Site Name: Ten MEC MRP Sites at Stump Neck

Annex Sl

Site Location: NSF-IH—Stump Neck
Charles County, Maryland

Annex,

Date of Session: November 7 to 9, 2007

Scoping Session Purpose: Develop CSM and DQOs

. L 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
301 shawn.a. NSF-IH facility
Shawn Jorgensen NSF-IH RPM NSF-IH . jorgensen@ project
744.2263 -
navy.mil management
Tetra Tech
. . 412, ralph.basinski@ :
Ralph Basinski Project Manager Tetra Tech 9218308 | tetratech.com project
management
706. ralph.brooks@
Ralph Brooks UXO Manager Tetra Tech 224 4690 | tetratech.com UXO support
On-site
. .- 412. jim.coffman@ .
Jim Coffman Geophysicist Tetra Tech 921 8244 | tetratech.com geophysics
measurements
. . . 412. rick.barringer@ Technical
Rick Barringer Technical Lead Tetra Tech 921.8524 | tetratech.com support
Retired from Technical/
George Latulippe Site Technical Lead Tetra Tech N/A T : coordination
etra Tech support

November 7-9, 2007 Meeting Notes

The November 7 — 9, 2007 scoping session addressed 16 sites at IH-Stump Neck Annex. Ten MEC sites
(UXO-01, UX0-02, UXO0-04, UXO-05, UXO-10, UXO-12, UXO-21, UXO-23, UX0O-26, UX0O-28) are

addressed in this SAP. Information relevant to these sites is included in this worksheet. The full meeting

minutes area available in the project file.
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IH-Stump Neck Annex
MRP Site Locations

General Notes

A.

Advanced IED Area
(UXO-5)

Use UXO detector-aided survey to reconnoiter the site.
Additionally, focus a UXO detector-aided survey near the
concrete structure and MRP site berms with 100%
coverage.

Use 100% geophysics survey coverage on the berms
surrounding the cleared area (next to the concrete
structure).

Need for vegetation removal (grass mowing and some
limited underbrush removal in forested portions) to support
geophysical survey and sample collection efforts.
Selected subsurface sampling for MECs with anomaly
avoidance to supplement existing site data.

Munitions items observed at subgrade concrete structure
suspected to be inert training items; however, an ESS
may be required due to potential munitions hazards or
scrap munitions, detonation cord, fuzes, igniters, etc. at
this site.

Removal of non-MEC scrap materials?

Use of facility EOD to perform removals?

B.

Basic IED Area
(UXO-4)

No recommended geophysics approach here. UXO
detector-aided survey is recommended to reconnoiter the
range. Focus survey with smaller transect spacing around
the detonation area

Need for vegetation removal (grass mowing and some
limited underbrush removal in forested portions) to support
detector-aided survey actions and sample collection.
Selected subsurface sampling to supplement existing
environmental data.

Uses a similar approach to that proposed for the Advanced
Improvised Explosive Device (IED) Area.

C.

EOD School Demolition Area
(UXO-28)

No recommended geophysics here. Use UXO detector-
aided survey to focus small transect spacing around
concrete structure and a coarser transect spacing to
reconnoiter the rest of the site (5 acres).

Need for vegetation removal (grass mowing and limited
underbrush removal-forest portions) to support surface
sweep activities and soil sampling performance.
Selected subsurface sampling of munitions constituents
(MCs) with anomaly avoidance to supplement existing
environmental data.
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IH-Stump Neck Annex
MRP Site Locations

General Notes

D.

Torpedo Burial Site
(UXO-12)

Use geophysics survey with 5 ft line spacing to allow
coverage for large targets across the site (site grew from
inventory to now being about 1.75 acres in area).

Need for vegetation (underbrush) removal to support
geophysical grid performance.

Looking for shallow burial pits with metallic torpedoes at
this site, so the geophysical signal should be very evident.
Selected subsurface sampling for MECs with anomaly
avoidance.

E.

Stump Neck Impact Area
(UXO-10)

Use geophysics survey on transects to reconnoiter the
accessible land portions of the site while the ground is
frozen (perhaps about 6-8 acres of survey area might be
accessible). Investigation depth for individual targets is
limited to about top 4 feet.

Historical records also indicate possible EOD training
activities in this area.

Munitions impact penetration depths are 4 to 12 feet below
ground surface (bgs).

Need for vegetation (underbrush) removal (or perhaps just
stomping it down) to support geophysical grid
performance.

There may be limitations on wetlands vegetation clearance
within this MRP site.

Selected subsurface sampling for munitions and
explosives of concern (MECs) with anomaly avoidance.

F.

Air Blast Pond
(UXO-1)

Metallic debris is a problem at this site both inside and
outside the Air Blast Pond.

A 57mm projectile (expended) was recovered at this site
(on the berm).

Use of a geophysics survey to perform site footprint
reduction will require extensive work to remove metallic
interference.

Operations included testing and detonation of bulk
explosives (TNT, PETN, HBX-1, HBX-2, H-6, C4, and
Composition B).

Based on the materials observed outside, but adjacent to
the Air Blast Pond, there may have been other training
activities performed at this site. There are multiple drums,
pipe sections, solid metallic training items, and other
debris outside the berms of the Air Blast Pond. Items may
remain on the pond bottom

Limited soil sampling during the Visual Inspection (V1) for
soil (surface and subsurface) inside and outside the pond
and sediment outside the Air Blast Pond confirmed no
detectable explosives.

Selected surface/subsurface sampling (explosives) to
supplement existing environmental data.
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IH-Stump Neck Annex
MRP Site Locations

General Notes

Need to supplement VI environmental data. Operations
included Trinitrotoluene (TNT) blocks, detonation cord,
fuzes, etc. Inert training items may remain on the pond
bottom.

Perform detector-aided general surface sweep within 25
feet of inert training device locations (which were
connected to shot points) to identify any remaining training
materials at site.

Selected subsurface sampling for explosives with anomaly

G. Area8 avoidance.

(UXO-2) As a part of regular maintenance for water shot-points, the
holes may have been periodically re-excavated and
materials from the bottom of the hole and redeposited on
the hole margins.

Three groundwater wells are located at this site. Is there a
need for additional groundwater sampling points or is it
adequate to use existing wells for groundwater sampling?
Groundwater samples to be evaluated for
explosives/perchlorate (confirmatory sampling)?
Selected soil sampling to supplement existing
environmental data (confirmatory sampling).
Selected subsurface sampling to supplement existing
environmental data. Emphasis is to perform site footprint
reduction.
Perform visual inspection of the antenna bowl.
Geophysics sweep of bowl not possible due to iron mesh
reinforcement in asphalt materials.
A 100-percent detector-aided surface sweep is
recommended for the MRP Site area outside the bowl.
The southeastern corner of the site appears to have been
the site of some explosive training activities.
Proposed sampling will include sampling for explosives

H.  TestAreal and lead (lead linear-shaped charges) at selected

(UXO-21) locations in soil and sediment.

Soil samples/sediment samples to be field-screened using
x-ray fluorescence (XRF) instrumentation to identify lead
concentrations.

Lead is the marker compound (due to linear shaped
charges). Need to obtain a reference concentration—either
health-based or risk-based for lead in soil to screen
samples against.

Sampling points may be based on grid sampling or Multi-
Increment Samples (MIS) techniques.

Sampling may include a sediment sample from the
drainage grate at the base of the bowl antenna.
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IH-Stump Neck Annex
MRP Site Locations

General Notes

The Valley Impact Area
(UXO-26)

2. 2 2 2 °

Subdivide The Valley Impact Fan Area into general
categories

Developed Areas (to be excluded)

Undeveloped Areas

Open Accessible Areas

Inaccessible Areas (swamp/wetlands, also to be

excluded)
Use geophysics surveys with variable transect spacings
determined by the size of the survey areas (small sites —
small transect spacing, larger sites — larger transect
spacing) to reconnoiter the accessible undeveloped areas
of the Valley Impact Area. Question raised as to whether
Valley Impacts were ever discovered within the developed
areas (Action Item — determine if there is a problem
related to these old impacts?)
Historical records and observed munitions fragments and
debris at Stump Neck Point (end of peninsula) also
indicate EOD training activities (i.e., Range 6) within this
area.
Munitions impact penetration depths may extend to a
depth of 47 feet below ground surface for the largest
munitions (16-inch projectiles).
Need for vegetation (underbrush) removal (or perhaps just
stomping it down) to support geophysical grid
performance.
There may be access limitations on wetlands vegetation
clearance within this MRP site.
Selected subsurface sampling for MECs with anomaly
avoidance.

J.

Torpedo Casing Disposal Area
(UXO-23)

Use geophysics survey (10-foot line spacing) to search for
disposal areas (areas with high metal content
(torpedoes)).

Need for vegetation (underbrush) removal to support
geophysical grid performance.

Looking for shallow burial pits with metallic torpedo
casings at this site, so the geophysical signal should be
very evident.

Subsurface anomalies (potential disposal pits) will be
included in the selected subsurface soil sampling for
munitions and explosives of concern (as residual MEC
casing materials) with anomaly avoidance.
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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
NAVFAC 202 i h.rail@ Navy NAVFAC
Joseph Rail Navy RPM . : joseph.ral project
Washington | 685.3105 navy.mil management
Curtis DeTore State RPM MDE 410. cdetore@mde. Regulatory
537.3791 state.md.us
. U.S. EPA Region 3 U.S. EPA 215. orenshaw. Requlator
Dennis Orenshaw RPM Region3 | 814.3361 | dennis@epa.gov J Y
412 Ioh basinski@ Tetra Tech
Ralph Basinski PM Tetra Tech ' ralph.basinsia project
921.8308 tetratech.com management
706.224. ralph.brooks@

Ralph Brooks UXO Manager Tetra Tech 4680 tetratech.com UXO support
: - 412. jim.coffman@ Project
Jim Coffman Geophysicist Tetra Tech 921 8244 tetratech.com geophysicist
i . . 412. rick.barringer@ Technical
Rick Barringer Technical Lead Tetra Tech 921 8524 tetratech.com support

red 1 Technical/
George Latulippe | Site Technical Lead | Tetra Tech N/A RTet're rom coordination
etra Tech 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
that 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, 2007 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.
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A planning meeting was scheduled for January 28 and 29 in the MDE headquarters in Baltimore, MD for

the 10 MEC sites.

Date of Session: January 28 and 29, 2008

Scoping Session Purpose: Develop CSM and DQOs

Name Title Affiliation Phone # E-mail Project Role
Address
Navy NAVFAC
. NAVFAC 202. joseph.rail@ roiect
Joseph Rall Navy RPM Washington | 685.3105 navy.mil management
Curtis DeTore State RPM MDE 410. cdetore@mde. | Regulatory
537.3791 state.md.us
. U.S. EPA Region 3 U.S. EPA 215. orenshaw. Requlator
Dennis Orenshaw RPM Region 3 814.3361 | dennis@epa.gov J Y
412 Ioh.basinski@ Tetra Tech
. X . ralpn.pasinski roject
Ralph Basinski PM Tetra Tech 921.8308 tetratech.com magagjement
706. ralph.brooks@

Ralph Brooks UXO Manager Tetra Tech 224 4680 tetratech.com UXO support
. - 412. jim.coffman@ Project
Jim Coffman Geophysicist Tetra Tech 921 8244 tetratech.com geophysicist
. . . 412. rick.barringer@ Technical

Rick Barringer Technical Lead Tetra Tech 921 8524 tetratech.com support

January 28-29, 2008 Meeting Notes

Ten MEC MRP sites at IH-Stump Neck Annex, as listed below, were the principal focus of this scoping

meeting.

e Air Blast Pond, UX0O-01

e Area 8, UXO-02
e EOD School Demolition Area, UX0O-28

e Basic IED Area, UX0O-04
e Advanced IED Area, UXO-05

e  Stump Neck Impact Area, UXO-10

e TestAreal, UXO-21
e The Valley Impact Area, UXO-26
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e Torpedo Burial Site, UXO-12
e Torpedo Casing Disposal Area, UXO-23

Ten MEC MRP sites are proposed for investigation in an Sl. The goals of the SI Program for the MEC

sites are:

e Evaluate if historical information supports whether site was an artillery impact range or whether

explosives may have been used for training or demonstrational purposes (MEC).

e Perform area UXO surface sweep as site conditions require, and then execute geophysical survey to

assess the area.

e Determine whether explosives or other contaminants MCs are present within the study area in
guantities or concentrations that would require the Navy to proceed to an Remedial
Investigation/Feasibility Study (RI/FS).

e Determine whether MC or other contaminants are present within the study area in quantities or
concentrations that require an immediate response. If such quantities or concentration are present,
then initiate an appropriate response. If no imminently hazardous MCs or other contaminants are

present, then take no immediate action.
The 10 MEC MRP sites that will be investigated in the S| are addressed in this SAP. Site-specific
background information was reviewed during the meeting and the general technical approach for the site

investigations were developed as follows:

Air Blast Pond, UX0O-01

Background

e Documented usage of bulk explosive testing during 1955-1975 using a circular aboveground

impoundment filled with water.

e An estimated 1,500 explosive shots performed over 20 years of use.

e Air Blast Pond has been drained.
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e There is evidence that other activities not related to the Air Blast Pond operations may have been

conducted immediately outside the pond (based on site walks).

e Metallic debris is a problem at this site both inside and outside the Air Blast Pond.

e A 57mm projectile (expended) was recovered at this tie (on the berm).

¢ Based on the materials observed outside, but adjacent to the Air Blast Pond, there may have been
other training activities performed at this site. There are multiple drums, pipe sections, solid metallic

training items, and other debris outside the berms of the Air Blast Pond.

Technical Approach

e Use of a geophysics survey to perform site footprint reduction will require extensive work to remove
metallic interference.

e Selected surface/subsurface sampling (explosives) to supplement existing environmental data.

e Determine the presence and concentrations of mujnitons constituents (MCs) in the environment

(surface soils, subsurface soil, surface water, sediments).

e Limited soil sampling during the VI for soil (surface and subsurface) inside and outside the pond and

sediment outside the Air Blast Pond confirmed no detectable explosives.

Area 8, UXO-02

Background

e The explosives used in Area 8 for training purposes may have included RDX, TNT, and PETN during
1957 - 1999.

e The design of the explosive shot locations (less than 0.5 pounds each) were configured to contain
most of the detonation products; however the detonation shot operations may have produced a
localized spray of detonated explosives (MC) in the immediate vicinity of the shot point during the

training and resultant detonation activities.
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Technical Approach

e Delineate suspect MEC on the surface, and qualify the amount of near surface suspect ferrous MEC
across the accessible portions of selected water shot cluster areas. Locate subsurface anomalies
that could possibly represent MEC at selected anomaly clusters detected by the UXO detector-aided
sweep. Locate anomalies that could possibly represent MEC (if present) in the existing pond that

was used for training exercises.

e The scope of geophysical activities at Area 8 is summarized as a UXO detector-aided surface sweep

of the areas encompassing the water shot locations.

e Sonar survey of the pond to search for inert training devices discarded at the bottom of the pond.

e Possible geophysical survey across selected cluster anomalies detected by the UXO sweep (as

deemed necessary).

e Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of
the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.

o Determine the presence and concentrations of MCs in the environment (surface soils, subsurface

soil, surface water, sediments) in the local environment.

EOD School Demolition Area, UXO-28

Background

e The explosives used at the EOD School Demo Area for training and demonstration purposes may
have included RDX, TNT, Tetryl, and PETN during 1944 - 1949.

o After the basic demonstrations, EOD students completed exercises using cap blasters, blasting TNT

blocks, shearing rails and trees, creating blow holes in the ground, and splitting live bombs by using

shaped charges.
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Technical Approach

The plan for obtaining data at the EOD School Demolition Area is a UXO detector-aided surface

sweep providing 100 percent coverage across a 100- by 200- foot grid surrounding the hut.

A sweep with 50-foot spaced transects for the remainder of the 5 acres of the site (boundary as
established in PA Report).

Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of
the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.

Determine the presence and concentrations of munitions constituents (MCs) in the environment

(surface soils, subsurface soil, surface water, sediments) in the local environment.

Basic IED Area, UXO-04

Background

The Basic IED Area was used for demonstration and testing purposes on a variety of explosive

devices and chemicals for a period of approximately 40 years (1957 — 1996).

Munitions used at this location included small arms, bulk high explosives, demolition charges,

primers, detonators, fuzes, and squibs.

The 1996 VI report indicated that explosives during that period were used at a rate of about 10
pounds net explosive weight (NEW) per year.

Technical Approach

The plan for obtaining data at the Basic IED Area is a UXO detector-aided surface sweep providing

100 percent coverage across an 80 by 150 foot grid surrounding the demolition area.

There will be a sweep with 30-foot spaced transects for the remainder of the 3.8 acres site (boundary

as established in PA Report).
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o Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of
the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.

e Determine the presence and concentrations of MCs in the environment (surface soils, subsurface

soil, surface water, sediments) in the local environment.

Advanced IED Area, UXO-05

Background

e Advanced IED Area includes SWMU # 27, which was used by the EOD School for training and to

dispose of inert ordnance items and training aids (1953 -1995).

e Advanced IED Area activities included training on dropped munitions, fuze stripping, tools/methods,
explosive analysis, X-ray (baltographic) Polaroid analysis, and evaluation of accidents related to

dropped munitions.

e The PA report indicated that TNT (quarter- to half-pound) charges (most likely military dynamite — 75
percent RDX, 15 percent TNT, and 10 percent desensitizers and plasticizers) with detonation cord

were used as training aids.
e At this time, SWMU #27 contains a subgrade concrete bunker that contained a variety of
submunitions, practice rockets, snake eye fin tubes, bomb fuzes, and random munitions debris, all

believed to be inert.

Technical Approach

e Delineate the surface and near surface (ferrous) distribution of suspect MEC across the accessible
portions of a 200-foot grid surrounding the concrete foundation that contains visible suspect MEC.
Locate suspect MEC on the surface, and qualify the amount of near surface suspect ferrous MEC in a
reconnaissance level survey across the remainder of the site (about 10 acres). Delineate the
subsurface distribution and extent of detectable suspect MEC across the accessible portions of the

berm and open area surrounded by it.
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o Determine whether MEC are present within the study area that require an immediate response. If so,

initiate the appropriate response; otherwise, take no immediate action.

e UXO detector-aided surface sweep providing 100 percent coverage across a 200-foot grid
surrounding the concrete foundation (SWMU #27) and a sweep with 50-foot spaced transects for the

remainder of the 10-acre site (boundary as established in PA Report).

e Geophysical survey of cleared area and surrounding berm with no greater than a planned 5-foot

survey line spacing

e Use geophysics survey techniques (primarily transects) to reconnoiter the accessible portion of the
sites and confirm presence of training devices to identify former training areas based on locations of

subsurface anomalies.

e Determine the presence and concentrations of munitions constituents (MCs) in the environment

(surface sails, subsurface soil, surface water, sediments) in the local environment.

Stump Neck Impact Area, UXO-10

Background

e The Stump Neck Impact Area was used as a long-range Naval gunnery target from the early 1890s
through early 1920s and was used for similar activities sporadically through the 1930s and 1940s.
Certain sources indicate that rockets may have been fired into the Impact Area through 1947, and the
range has been used for a variety of other training activities including land surface demolition testing

and underwater testing prior to the construction of the Area 8 pond in 1957.
e There is no physical evidence of MEC/MC observed at the site, and no MCs were observed during
the visual survey. However, based on information obtained during the data collection process, MEC

is suspected for the Stump Neck Impact Area.

e Munitions constituents contained in the 75mm, 37mm, and 155mm projectiles include TNT, HMX,

Composition B, Composition D, and perchlorate.
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Technical Approach

e Determine surface and subsurface anomaly locations that could possibly represent MEC across the
accessible portions of survey transects. The purpose of this Sl approach will be to provide some
reconnaissance level data as to the quantity of potential MEC within about the top 2 to 6 feet
depending on the target metal mass and diameter which determine its maximum detection depth
(larger items can be detected deeper than shallow ones). The survey area is marshy and aquatic,
and MEC are not anticipated to be very near surface (expected maximum penetration depths range

from 4 to 12 feet, thereby making some potential MEC too deep to detect by the survey).

e The scope of geophysical activities at the Stump Neck Impact Area includes UXO detector-aided

surface sweep of the geophysical survey area.

o Geophysical survey across accessible portions of the site using a planned 50-foot transect spacing.

e Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of
the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.

e Determine the presence and concentrations of MCs in the environment (surface soils, subsurface

soil, surface water, sediments).

Test Area 1, UXO-21

Background

e Test Area 1 consists of approximately 4.5 acres of land in the middle of the Stump Neck Annex
peninsula. This area was used in the 1950s for the construction of a 220-foot by 263-foot “hole-in-
the-ground” antenna at the range used in pioneer moon relay communication experiments. The

antenna portion of Test Area 1 is now wooded and overgrown with hardwood forest vegetation.

e Test Area 1 was used in the 1960s and 1970s for the Advances, Access, and Disablement, (AA&D)
trainings, (including booby traps and trip wires). Subsequent training topics in the 1980s included IED
and Improvised Nuclear Device (IND). As explained for other IED training activities, the actual
training item devices were inert, but were connected to working components that would set off small

(quarter pound blocks of TNT) located a short distance from the training item.
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Technical Approach

e The plan for obtaining data at Test Area 1 is summarized as a UXO detector-aided surface sweep
providing 100 percent coverage across the accessible portions of the 4.5 acre site (boundary as

established in PA report) for those areas outside of the actual antenna “bowl” area.

o Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of
the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.

e Determine the presence and concentrations of MCs in the environment (surface soils, subsurface

soil, surface water, sediments).

The Valley Impact Area, UXO-26

Background

e The Valley Impact Area on Stump Neck Annex was used as a long-range Naval gunnery target by the
Indian Head Main Installation (between the Potomac River and Mattawoman Creek to the northeast)
from the early 1890s through early 1920s. The Valley is a 21-acre site located on the Indian Head
main installation that was used for developing and testing numerous ordnance items from 1891
through 1921. According to historical documentation, practically all forms of Naval ordnance used
from the 1890s until the 1920s (4-inch through 16-inch) were tested and/or developed at The Valley
and fired onto The Valley Impact Area.

e The shells fired onto The Valley Impact Area contained different types of explosive fillers including
black powder, smokeless powder, brown prismatic powders, emmensite, joveite, wet gun cotton,
randite, and other high explosives, (e.g., Thorite). The explosives used at the EOD School Demo
Area for training and demonstration purposes may have included RDX, TNT, Tetryl, and PETN during
1944 - 1949.
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Technical Approach

Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of
the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.

Determine presence/concentrations of MCs in the environment (surface soils, subsurface soil, surface

water, sediments).

Torpedo Burial Site, UXO-12

Background

The Torpedo Burial Site consists of a semi-circular shaped parcel, measuring approximately 1 acre in
area, in the northern portion of Stump Neck Annex facility, although it is uncertain whether 15-foot

long torpedoes were actually buried at this location.

According to available reports, the site consists of at least one unlined earthen pit used to bury waste
material, including torpedoes, primers, detonators, fuzes, squibs, and other associated hardware
transported from a torpedo station near Washington, D.C. in the late 1940s or early 1950s. The
entire Torpedo Burial Site is considered a suspect MEC area, with the 21-inch torpedo casing

discovered during the visual survey as the only known MEC area.

Potential MC at the site (based on the possible presence of torpedoes and their components) include
TNT, RDX, Composition A, Composition B, Composition C, Torpex, PETN, dynamite, nitrocellulose,

cordite, perchlorate.

Technical Approach

UXO detector-aided surface sweep of the geophysical survey area.

Geophysical survey across accessible portions of the site using a planned 5-foot survey line spacing.

Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of

the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.
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e Determine presence/concentrations of MCs in the environment (surface soils, subsurface soil, surface

water, sediments).

e Torpedo parts are visible at the surface, and additional torpedoes or parts of torpedoes may be
present. Determine whether additional surface or subsurface anomalies that could possibly represent
large MEC items are present across the accessible portions of the site (about 1.75 acres), and if

present, locate them.

Torpedo Casing Disposal Area, UX0O-23

Background

e The Torpedo Casing Disposal Area consists of a rectangular-shaped parcel, measuring
approximately three-quarters of an acre in area, within the northern portion of the Stump Neck Annex
facility. Navy personnel indicate that the area was used as a disposal site for torpedo casings during
the 1950s, although the exact dates of use are unknown. A portion of the Torpedo Casing Disposal
Area is within a designated wildlife area, while the rest of the site is located within a heavily forested

area that is unused and not maintained.

e The entire Torpedo Casing Disposal Area is not suspected to contain MEC, since only torpedo

casings with no explosive components were reportedly buried in the area.

¢ MC contamination derived from the Torpedo Casing Disposal Area may potentially migrate within the

soil, surface water runoff, or groundwater.

Technical Approach

e Determine subsurface anomaly locations that could possibly represent large MEC disposal areas for

torpedoes or other large MEC items across the accessible portions of the site (about 3/4 acres).

e The plan for obtaining data at the Torpedo Casing Disposal Area is a UXO detector-aided surface

sweep of the geophysical survey area.

e Geophysical survey across accessible portions of the site using a planned 10-foot survey line

spacing.
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e Use geophysics survey techniques (primarily transects) to reconnoiter the accessible land portions of

the sites and confirm the presence of training devices to identify potential former training areas based

on locations of subsurface anomalies.

e Determine the presence and concentrations of MCs in the environment (surface soils, subsurface

soil, surface water, sediments).

Date of Session: February 11, 2008
Scoping Session Purpose: Site Walk

. A Phone E-Mail Project
Name Title Affiliation Number Address Role
412 Ioh.basinski@ Tetra Tech
Ralph Basinski PM Tetra Tech ' ralpn-basinsxi project
921.8308 tetratech.com management
706. ralph.brooks@
Ralph Brooks UXO Manager Tetra Tech 294.4680 tetratech.com UXO support
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 FOL. The objectives of the site walk were as follows:

e Familiarize the FOL with the sites.

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

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

e Site access.

e Sequencing of surface clearance, geophysical investigation, and MC sampling activities.

e Navy restrictions on working.

e Vegetation clearing requirements.

e Coordination of MEC investigation and MC sampling activities.
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Date of Session:

May 14, 2008

Scoping Session Purpose: DQO Discussion

. _— Phone E-Mail .
Name Title Affiliation Number Address Project Role
NAVFAC 202 j h.rail@ Navy NAVFAC
Joseph Rail Navy RPM . ' josepn.ral project
Washington 685.3105 navy.mil management
. 410. cdetore@mde.
Curtis DeTore State RPM MDE 5373791 state.ma.us Regulatory
Dennis U.S. EPA Region U.S.'EPA 215. orenshaw. Regulatory
Orenshaw 3 RPM Region 3 814.3361 dennis@epa.gov
412 Ioh basinski@ Tetra Tech
Ralph Basinski PM Tetra Tech ' raiph. basinsxi project
021.8308 tetratech.com management
Project UXO 770 jeffery.fournier | MUMItions/EOD
i s : ‘ technical
Jeff Fournier Scientist TetraTech | 4130065 | @ tetratech.com support
. . . 412. rick.barringer@ Technical
Rick Barringer Technical Lead Tetra Tech 921 8524 tetratech.com support
. - 412. jim.coffman@ Project
Jim Coffman Geophysicist Tetra Tech 921.8244 tetratech.com geophysicist
412. tom.johnston@ UFP QAPP QA
Tom Johnston QA Manager Tetra Tech 921 8615 tetratech.com review
. Site Technical 412. kim.turnbull@ Technical
Kim Turnbull Lead Tetra Tech 921 8945 tetratech.com support
NAVFAC 202 than.delong@ Navy NAVFAC
Nathan Delong Assistant RPM . ' nhathan.delong project
Washington 685.3279 navy.mil management
Indian Head 703 L kasim@
' Restoration Team i : margaret.kasim N/A
Margaret Kasim (HRT) Membor CH2MHIill 3765154 ch2m com
. . 703. christine.metcalf@
Christine Metcalf | IHRT Member CH2MHll | o6 70n ~hom com N/A
Munitions i
412. theresa.adams@ Technical
Theresa Adams Response TetraTech | 5517105 tetratech.com support
Scientist
Anna Marie L 412. annamarie. Project
. L Statistician Tetra Tech christian@ ‘o
Christian 921.8351 tetratech.com statistician
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May 14, 2008 Planning Meeting Minutes

The meeting started with a brief discussion of technical review comments provided by the Navy Chemist
in the review of the SAP-QAPP for the small arms ranges at Indian Head-Stump Neck Annex. The rest of
the meeting consisted of a general briefing and site-by-site discussion of problem statements, data quality
objectives, and detailed technical approaches to collect, evaluate, and present the information necessary
to support key site management decisions for individual MEC MRP sites. Tom Johnston (Tetra Tech QA
Manager) also provided a brief discussion on technical approaches for UFP-QAPPSs, recently received

review comments, and the need to document team decisions and consensus decisions.

Comments/Decisions:

The Sl is geared to provide the Navy some indication of what actions may be required for future land use
at the various MRP sites. Land use controls may be required for certain MRP sites. Without a known or
estimated impact to human health and the environment, there may be no compelling reason to do

anything other than establish land use controls (institutional controls) for specific parcels or areas.

The term surface soil will refer to the 0- to 6-inch depth below the root zone. Subsurface soil, when
collected, will be from depths of 2 to 4 feet and 4 to 6 feet, unless there are other depth-specific detected

odors or visible staining that require modified soil depth sampling in the soil cores.

For groundwater samples, both total and dissolved metals will be analyzed for to determine the potential

influence of suspended particulates on metals concentrations in groundwater.

Area 8—focus sampling on shot locations — surface soil from air-shot locations and sediment from about

half the water-shot locations (both from the hole bottom and from the area around the hole perimeter).
Basic IED Area—consider evaluating groundwater and subsurface soil for Volatile Organic Compounds
(VOCs) instead of limiting analyses to gasoline range organics. VOCs in surface soil have most likely

volatilized since the site was last used.

Test Area 1—Multi-increment (M) type surface soil sampling to be performed outside the “bowl” at the

site.
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Action Items:

Performance of MI sampling may use “wagon wheel” approach with a central “hub” sample and six or
more “spoke” samples in a wheel-like pattern. There was some discussion on the length of the “spoke”
segments from the hub, and Ralph Basinski stated that he would investigate the matter to develop a

defensible and representative sampling protocol to address the size of the decision area.

Laboratory procurement must be completed to identify a laboratory that is qualified to perform SW-846
Method 8330B for explosives. Tetra Tech will sponsor a qualified laboratory to receive certification from

the Navy.

Consensus Decisions:

Where appropriate, solid matrix environmental samples will be collected using a multi-increment sampling
method. After drying, mixing, and sieving of the composited sample material to be analyzed, a sample
aliquot will be removed for metals analysis (prior to grinding of the sample). This process will avoid the
potential for biasing metals analyses with the reduced particle size and the increased total surface area
that is available for leaching in metals analysis. The sample portion to be analyzed for explosives via
SW-846 Method 8330B will be ground to the required size for this method.
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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 in Appendix B for each of the 10 MEC sites located at the NSF-IH - Stump
Neck Annex. A CSM is a description of a site and its environment that is based on existing knowledge. It
describes the sources of MEC at a site; actual, potentially complete, and incomplete exposure pathways;
current and proposed reasonable future uses of the property; and potential receptors. The source-

receptor interaction is a descriptive output of a CSM.

The initial CSMs were developed as part of the PA Report (Malcolm Pirnie, 2005), which is one of the
initial steps in the CERCLA process. The CSMs, which were presented in the PA Report, 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 Sl field effort, will be presented in the report prepared after all SI

fieldwork is completed.

This introductory section includes general information on the site background and facility history. A brief
summary of the Problem Definition for each of the 10 sites addressed in this UFP SAP has been
prepared and is presented here (Worksheets 10.1 through 10.10). Appendix B includes general
descriptions of the geology, hydrology, endangered species, cultural settings, and natural resources on
an installation-wide basis at the Stump Neck Annex as well as a detailed Problem Definition for each of
the 10 MEC sites in terms of the site-specific CSM. The site—specific CSMs contain, in detail, the initial

step (Step 1) of the DQO process, with site-specific maps for each site.

10-1 GENERAL INTRODUCTION FOR WORKSHEET #10

The Navy has conducted various testing, training, and disposal activities related to military munitions at
the Stump Neck Annex, NSF-IH, 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 10-1 in
Appendix B. 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
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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.

The Valley Impact Area and Stump Neck Impact Area are both located on the Stump Neck Annex
(Map 10-2 in Appendix B). These two areas received fire 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 projected firing fan from the Main Installation to the impact areas covers
several of the sites 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, MEC 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 10 sites presented in Table 10-
1. A separate UFP SAP has been prepared to investigate five small arms ranges located on the Stump

Neck Annex. The Navy is following the CERCLA process for the investigation of these sites.

The initial phase of the CERCLA process, the PA Report, was completed in September 2005 and
identified 17 “other than operational range sites” or 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.” Two of the sites identified in the
PA Report, the Old Demolition Area and Test Area 2, are considered to be currently active sites and are
therefore not included in this UFP SAP.

The locations of the 10 sites presented in this UFP SAP are shown on Map 10-3 in Appendix B. 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 (AR)], visual surveys, and off-facility data sources and repositories such as
local libraries and museums. Table 10-1 summarizes the 10 sites at the Stump Neck Annex that are
further discussed in this UFP SAP.
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Site Name Site No. Size Purpose Dates of Use
(acres)®
Air Blast Pond UXO 01 3.72 Testing of bulk explosives 1955-1975
Area 8 UXO 02 2261 Training on and de.fusmg of explosive 1957-1999
devices
EOD School UXO28 | 4.64 Demolition area 1944-1949
Demolition Area
Basic IED Area UXO 04 3.79 Training and demonstration of IEDs 1957-1996
Advanced IED Area | UXO 05 10.07 Training and demonstration of IEDs 1953-1995
Stump i‘fg; Impact | yxo10 | 32.88 Impact area 1891-1940s
Communication experiments, AA&D 1950s-1980s
Test Area 1 UXO 21 4.52 training, IED/IND training, robotics (robotics training
training 1990s - present)
1891-1921
(Quantico fired
Valley Impact Area UXO 26 694 Safety danger zone in area 1931-
1934)
N : Late 1940s-
Torpedo Burial Site | UXO 12 0.88 Burial of torpedoes Early 1950s
To_rpedo Casing UXO 23 0.74 Burial of torpedo casings 1950s
Disposal Area
(1) Size as noted in the PA (Malcolm Pirnie, 2005)
AA&D - Advances Access and Disablement
EOD - Explosive Ordnance Device
IED - Improvised Explosive Device
IND - Improvised Nuclear Device
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INDIVIDUAL MRP SITE-SPECIFIC CHARACTERISTICS / PROBLEM DEFINITIONS

The following SAP worksheets (10.1 through 10.10) provide a brief summary of the Problem Definition for
each of the "other than operational ranges" located on Stump Neck Annex, NSF-IH, Maryland. More
detailed site specific information about each of the "other than operational ranges," including history and
range description, land use, access controls and restrictions, visual survey observations and results,

contaminant migration routes, and receptors is presented in Appendix B.

SAP Worksheet #10.1 — Problem Definition Summary for the Air Blast Pond (UXO 01)

The Air Blast Pond is an earthen pit previously used to test the concussive factors of bulk explosives
(including Pentolite, HBX-1, HBX-2, H-6, C-4, and Composition B). The unit hosted an estimated
1,500 shots (maximum charge weights were 8 pounds per shot) over 20 years of usage (1955 to 1975).
The pit area has been drained of water and is overgrown with small trees. Rusted metal piping is present
on the pit floor, and piping and wires are present in the pit berms. Steel cylinders, rusted drums, concrete
and wooden platforms, and other razed structure debris are present in the wooded area immediately
south of the pit. During the PA, a fired 57-mm projectile was observed on the northern side of the berm,
and a C-4 end cap was observed on the southwestern portion of the berm. Therefore, the Air Blast Pond

is regarded as a suspected MEC site.

MC (explosives) may be present in soil as a result of concussive testing activities using bulk explosives
and from other test activities that may have taken place at the site. Limited soil sampling (surface to
2 feet bgs) in and around the pit (seven locations) indicated no evidence of explosive compounds based
on field test kit screening during the 1998 RI/VI. Other limited soil boring (surface and subsurface)
sampling and sediment sampling (outside pit) with laboratory analysis also showed no detectable

explosives.

The CSM (detailed in Appendix B) indicates that potentially complete exposure pathways exist for both
human and ecological receptors under current and hypothetical future land uses. The potential presence
of MC contamination is not known at this time (only limited sampling has been conducted). Unacceptable
levels of human health and/or ecological risk from MC and explosive hazards from MEC may exist.

SAP Worksheet #10.2 — Problem Definition Summary for Area 8 (UXO 02)

Area 8, the Underwater Ordnance Training Area, consists of approximately 23 acres of wooded area and
a small developed area (with a building and parking lot) with an explosives training pond to the south.

Area 8 included 41 water shot and 30 air shot locations to train personnel to disarm inert training devices
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and to test demolition charges, primers, detonators, fuzes, and squibs. The water shot locations
consisted of 6-to 9-foot holes filled with surface water to a depth of 4 to 5 feet. The explosive was placed
2 to 5 feet below the water surface, and students would work on an inert training item 30 feet away. The
air shot locations had explosives suspended on a wire approximately 2 feet above the ground, and
students would work on an inert training item 75 feet away from the air shot location. Explosives were
limited to no more than 0.5 pound of explosives at shot locations in Area 8. Explosives included TNT

block, PETN, military dynamite, blasting caps, detonation cords, and similar devices.

The pond at Area 8 was used for underwater EOD training with inert mines and torpedoes placed at the
pond bottom. Students dove to the pond bottom and performed reconnaissance on the 10 to 15 inert
items at that location. Additional EOD training was performed at the pond edge. The pond is now

stocked and used for fishing.

From 1978 to 1999, a 100-foot-long portion of Chicamuxen Creek in Area 8 was used for training
students with a half-buried inert mine on the creek bottom to simulate the conditions of reconnaissance

and ordnance problem-solving in muddy waters.

Limited sampling of soil, sediment, surface water, and groundwater was conducted in 1995 as part of the
VI. Twenty-five water shot locations (surface water and sediment) and air shot locations (surface soil)
were sampled and field-test analyzed for the presence of TNT, HMX, and RDX. TNT and RDX were

detected in surface soil samples.

Limited borings and monitoring wells were located based on the soil field screening results for TNT and
RDX [less than Region 3 Risk Based Concentrations (RBCs)]. No semivolatile organic compounds
(SVOCs) or energetic compounds were detected in the soil samples, and no energetic compounds were

detected in groundwater samples at the range.

MC at Area 8, if present, may potentially migrate within soil, groundwater, surface water, and sediment.

There is the possibility for MC present in water to infiltrate to subsurface solil or surficial groundwater.

The CSM (detailed in Appendix B) indicates that potentially complete exposure pathways exist for both
human and ecological receptors under current and hypothetical future land uses. The potential presence
of MC contamination is not known at this time (ho sampling has been conducted). Unacceptable levels of

human health and/or ecological risk from MC and explosive hazards from MEC may exist.
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SAP Worksheet #10.3 — Problem Definition Summary for EOD School Demolition Area (UXO 28)

The EOD School Demolition Area consists of approximately 5 acres of mostly wooded and partly open
field areas within the boundaries of the Marine Rifle Range (UXO 14), and partially within the Torpedo
Burial Site (UXO 12). The EOD School Demolition Area is within the estimated firing fan of the Valley
Impact Area; however, no MEC was observed during the visual site survey in 2003. The EOD School
Demolition Area was used from 1944 to 1949 and supported the introduction of Indian Head EOD School
graduates to live explosives. The introduced materials included blocks of TNT, tetryl packs, caps, primer
cord, safety fuses, and shaped charges. Students would demonstrate the use of these explosives to
shear rails and trees, blow holes in the ground, and split live bombs in situ using shaped charges. As a
result of the training activities, MEC and MC are suspected to be present over the entire area. The

primary MCs of concern are metals, explosive residuals, TNT, and tetryl.

No past programs have sampled environmental media in the EOD School Demolition Area for energetic
compounds or other relevant contaminants (i.e., metals). Potentially affected media include soil,

groundwater, surface water, and sediment. Investigations for MEC have not been conducted.

MEC, if present, could present a physical hazard to human receptors. MC, if present, may potentially
migrate within soil, groundwater, surface water, and sediment. There is the possibility for MC present in

water to infiltrate to subsurface soil or surficial groundwater.

The CSM (detailed in Appendix B) indicates that potentially complete exposure pathways exist for both
human and ecological receptors under both current and hypothetical future land uses. The potential
presence of MC contamination is not known at this time. Unacceptable human health and/or ecological

risk from MC and explosive hazards from MEC may exist.

SAP Worksheet #10.4 — Problem Definition Summary for Basic IED Area (UXO 04)

The Basic IED Area consists of approximately 4 acres of large wooded and open grassy fields. It was
used from 1957 until approximately 1996 for the testing and demonstration of various explosive devices
and chemicals. During the demonstrations, various chemicals/explosives were used including the

following:
e Sulfuric acid and nitric acid.

e Potassium chloride and sodium chloride.

e Potassium permanganate and potassium nitrate.
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e Gasoline.

e Red phosphorous.

e Aluminum and magnesium powders.

e Nitric acid.

e Glycerin.

e TNT, detonation cord, and black powder.
e Sodium and hydrogen peroxide.

o Bulk explosives, demolition charges, primers, detonators, fuzes, and squibs.

Limited previous groundwater and soil sampling has been conducted, and organic and inorganic

constituents were detected. No energetics were detected.

The entire area has been identified as a suspected MEC site. MC and MEC, if present, could present
significant risk and hazards to human and ecological receptors. The CSM (detailed in Appendix B)
indicates that potentially complete exposure pathways exist for both human and ecological receptors
under both current and hypothetical future land uses. Unacceptable levels of human health and/or

ecological risk from MC and explosive hazards from MEC may exist.

SAP Worksheet #10.5 — Problem Definition Summary for the Advanced IED Area (UXO 05)

The Advanced IED Area was used by the EOD School for training and may have been used for the
disposal of inert ordnance and training aids. An area of the site referred to as Solid Waste Management
Unit (SWMU) 27 contains a concrete foundation in which a variety of submunitions and munitions debris
are present. The site was reportedly active from 1953 to 1995 and is a part of the range fan of the Valley
Impact Area. Currently, the site is defined as a mostly wooded 10-acre parcel. The Advanced IED Area

is regarded as a suspected MEC site.

Limited previous surface soil sampling has been conducted. Elevated concentrations of common
laboratory organics such as methylene chloride and toluene were detected. There were no detectable
concentrations of energetics or semivolatile analytes. Concentrations of several inorganics (antimony,
cadmium, calcium, copper, magnesium, tin, and zinc) were elevated with respect to background soil

concentrations.

If MC sources are present in surface soil, they may migrate to surface water and sediment in the area, as

well as to subsurface soil and groundwater. MEC, if present, could present a hazard to human receptors.
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The CSM (detailed in Appendix B) indicates that potentially complete exposure pathways exist for both
human and ecological receptors under both current and hypothetical future land uses. Unacceptable

levels of human health and/or ecological risk from MC and explosive hazards from MEC may exist.

SAP Worksheet #10.6 — Problem Definition Summary for the Stump Neck Impact Area (UXO 10)

The Stump Neck Impact Area was used as a long-range naval gunnery target from the early 1890s
through the early 1920s and sporadically in the 1930s and 1940s. Sources indicate that rockets may also
have been fired at the impact area as late as 1947, and a variety of other training activities occurred
including land surface demolition testing and underwater testing prior to the construction of the Area 8
pond in 1957. The site encompasses about 33 acres of low-elevation wetlands, tidal pools, and marsh
areas surrounded by Chicamuxen Creek in the central portion of Stump Neck Annex. The estimated
ordnance penetration of the munitions fired on the Stump Neck Impact Area (1-inch to 14-inch projectiles)
is between 4 and 12 feet bgs. Groundwater is present immediately below the ground surface within the
boundaries of the Stump Neck Impact Area. Munitions constituents include TNT, HMX, Composition B,

Composition D, and perchlorate.

The Stump Neck Impact Area is regarded as a suspected MEC site. No previous environmental
investigations have been conducted to determine whether MEC or MC are present. The CSM (detailed in
Appendix B) indicates that potentially complete exposure pathways exist for both human and ecological
receptors under current and hypothetical future land uses. Unacceptable levels of human health and/or

ecological risk from MC and explosive hazards from MEC may exist.

SAP Worksheet #10.7 — Problem Definition Summary for Test Area 1 (UXO 21)

Test Area 1 is an approximately 4.5-acre wooded site. In the 1950s the Naval Research Laboratory
constructed a 220-foot by 263-foot “hole-in-the-ground” antenna (the bowl) to support moon relay
communication experiments. During the 1960s and 1970s, Test Area 1 was used for AA&D training
(such as booby traps and trip wires). In the 1980s, Test Area 1 was used for IED and IND training. All
training items were inert; however, the devices were connected to small charges (a quarter-pound block
of TNT) located a short distance from the training item. The charges were sized for total consumption,
although small amounts of residue may remain. During the 1990s, Test Area 1 was used primarily for

robotics testing.
Based on historical use of Test Area 1 for IED and IND training, all of the area is suspect for MEC. MC

(TNT and degradation products) may be present in surface soil, and if present in surface soil may migrate

to subsurface soil. Environmental sampling has not been conducted. The CSM (detailed in Appendix B)
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indicates that potentially complete exposure pathways exist for both human and ecological receptors
under current and hypothetical future land uses. Unacceptable levels of human health and/or ecological

risk from MC and explosive hazards from MEC may exist.

SAP Worksheet #10.8 — Problem Definition Summary for the Valley Impact Area (UXO 26)

The Valley Impact Area is part of the firing fan for the Indian Head Valley gun proving site firing point,
which was used from 1891 to 1921. Projectiles from a wide variety of ordnance fired from the Valley gun
proving site may have impacted the Valley Impact Area. In addition, the Valley Impact Area also received
ordnance from a firing range set up by units from the Quantico MCB (on Stump Neck Annex near Rum
Point—the exact location is unknown) for 75-mm guns and howitzers. MCB Quantico was also permitted

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

The shells fired onto the Valley Impact Area contained different types of explosive fillers including black
powder, smokeless powder, brown prismatic powders, emmensite, joveite, wet gun cotton, randite, and
other high explosives (e.g., Thorite). Potential MC include Explosive D, black powder, TNT, magnesium,
NH powder, CTNT, and other various metals and chemicals associated with pyrotechnics, such as

perchlorate and propellants.

Based on historical use, the portion of the Stump Neck peninsula overlapped by the Valley Impact Area is
suspect for MEC. MC (TNT, perchlorate, metals, etc.) may be present in soil as the result of releases
from projectiles/shells that did not detonate or had low-order detonations. Environmental sampling
specific to impacts from munitions has not been conducted at this area, although several other MRP sites
are within the same impact area footprint. The CSM (detailed in Appendix B) indicates that potentially
complete exposure pathways exist for both human and ecological receptors under current and
hypothetical future land uses. Unacceptable levels of human health and/or ecological risk from MC and

explosive hazards from MEC may exist.

SAP Worksheet #10.9 — Problem Definition Summary for the Torpedo Burial Site (UXO 12)

The 1.75-acre Torpedo Burial Site may have been used for disposal of torpedoes during the 1940s and
1950s (before becoming inactive during the early 1950s). According to available reports, the site consists
of at least one unlined earthen pit used to bury waste material including torpedoes, primers, detonators,
fuzes, squibs, and other associated hardware transported from a torpedo station near Washington, D.C.,
in the late 1940s or early 1950s. The site area was expanded following the discovery of a 21-inch

torpedo casing during the visual survey.
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The entire Torpedo Burial Site is considered a suspected MEC area, although the 21-inch torpedo casing
discovered during the visual survey is the only known MEC area. Potential MC at the site (based on the
possible presence of torpedoes and their components) include TNT, RDX, Composition A, Composition

B, Composition C, Torpex, PETN, dynamite, nitrocellulose, cordite, and perchlorate.

MC, if present in subsurface soil, could potentially migrate to groundwater. The CSM (detailed in
Appendix B) indicates that potentially complete exposure pathways exist for both human and ecological
receptors under current and hypothetical future land uses. Unacceptable levels of human health and/or

ecological risk from MC and explosive hazards from MEC may exist.

SAP Worksheet #10.10 — Problem Definition Summary for the Torpedo Casing Disposal
Area (UXO 23)

The Torpedo Casing Disposal Area is described as having been used in the 1950s to dispose of inert
torpedoes, which may still remain. A previous geophysical survey of the general area suggests that
magnetic anomalies greater than 3 feet deep may be indicative of large-item burial locations. The
torpedo casings are presumed to be inert, although there is the potential that some explosive residue
(torpex consisting principally of RDX and HMX) may remain. Potential MC consists of metals from the
weathering of the torpedo and explosives residues (principally RDX and HMX). MEC are not suspected

to be present.

MC, if present in subsurface soil, could potentially migrate to groundwater. The CSM (detailed in
Appendix B) indicates that potentially complete exposure pathways exist for both human and ecological
receptors under current and hypothetical future land uses. Unacceptable levels of human health and/or

ecological risk from MC may exist.
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SAP Worksheet #11.1 - Data Quality Objectives for the Air Blast Pond (UXO 01)

STATE THE PROBLEM (STEP 1)

Worksheet 10.1 contains the problem definition for the Air Blast Pond.

IDENTIFY THE GOAL OF THE STUDY (STEP 2)

The primary goal of the Sl for the Air Blast Pond is to obtain environmental data for use in making the

following decisions:

1. Determine whether surface MEC or surface MC (explosives) are present within the study area in a
condition, quantity or concentration that presents an immediate human health hazard and requires an
immediate response. If such quantities are present, then initiate an appropriate remedial response.

Otherwise, take no immediate action.

2. |If surface MEC debris or subsurface anomalies indicate the presence of suspect MEC, then proceed
with further investigation in the RI phase. If not, proceed to no further action (NFA) for MEC. In this
case, MC may still be present, so continue to investigate for the presence of MC contamination in

surface and subsurface soil.

3. Determine whether MC (explosives) are present in soil within the study area in quantities or
concentrations above screening levels. If either of these conditions exists, then evaluate the need to

proceed to an Rl and FS. If not, proceed to NFA for MC.

4. Determine the extent of MEC and MC contamination for the purposes of delineation. If sufficient data
have been collected for this purpose, then stop collecting data. If more data are required to delineate

the extent of contamination, then conduct further investigation in the RI phase.

IDENTIFY INFORMATION INPUTS (STEP 3)

Data and information that will be required to achieve the goals include the following:

1. UXO Surface Sweeps:
Surface: Data will be obtained from detector-aided surface sweeps conducted by UXO personnel
using hand-held metal detectors, such as the Schonstedt GA-52Cx or White's Spectrum XLT or

equivalent, and visual observations. UXO Technicians will use metal detectors to locate metallic

020803/P (MC WS #11) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: September 2009

Worksheet #11

Page 64 of 280

items on the surface. Items located on the surface will be visually examined to determine if they are
suspect MEC, material potentially presenting an explosive hazard (MPPEH), munitions debris (MD),
or non-MD. If located, suspect MEC, MPPEH, and/or MD will not be moved or disturbed during the
Sl.

Subsurface: Metal detector anomalies (i.e., a response from the metal detector at a location where no
surface materials are found) that result from the detector-aided surface sweeps will be used to locate
suspect metal objects in the shallow subsurface soil. Suspect MEC, MPPEH, MD, and subsurface

metals (if metals are MEC, MPPEH, or MD) could potentially result in the release of MC.

2. Chemical Data and Physical Characteristics: Chemical data will be used to determine the presence of
explosives in the surface and subsurface soil. Chemical analysis will be performed using method SW
846 8330B. Three of the soil samples shipped to the laboratory will also be analyzed for pH (SW 846
Method 9045D), total organic carbon (TOC) (Lloyd Kahn Method), and cation exchange capacity
(CEC) (SW 846 Method 9081). The list of all chemical analytes is presented in Worksheet 15 and the

laboratory methods are listed in Worksheet 18.

Project Action Limits

This investigation requires chemical data that can be used to further characterize the site and to
begin a screening level ecological and human health risk assessment. Chemical concentrations
will first be compared to conservative screening values. If any chemical concentration exceeds a
screening value, human health or ecological risks may be, but are not necessarily, unacceptable.

If necessary, a human health and ecological risk assessment will be conducted during an RI.

To conduct comparisons of site data to screening values, the selected laboratory must be able to
achieve quantitation limits that are low enough to measure constituent concentrations below the
screening values. For this investigation the screening values, which are also known as the

project action limits (PALS), are listed and described below:

e U.S. EPA Regional Soil Screening Levels for Chemical Contaminants at Superfund Sites-
Residential Use (July 7, 2008).

¢ Maryland Department of the Environment Generic Cleanup Standards (soil, August 2001).

e U.S. EPA Ecological Soil Screening Levels (ESSLs) (2005).
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e U.S. EPA Region Il Biology Technical Advisory Group (BTAG) criteria if U.S. EPA ESSLs are
not available.

e Oak Ridge National Laboratory (ORNL) ecological screening levels if neither U.S. EPA
ESSLs nor Region Il BTAG criteria are available (1997).

e Background Concentrations established for soils (Appendix C).

Background values for soil have been developed. In the event that a chemical analyte exceeds a PAL,
but falls below or is equal to an established background concentration, the chemical will not be retained
as a chemical of potential concern (COPC). On the other hand, if the chemical analyte is measured
above the established background concentration, the chemical will be retained as a COPC. Established

background concentrations are provided in Appendix C.

DEFINE THE BOUNDARIES OF THE STUDY (STEP 4)

The current site investigation at the Air Blast Pond is limited to an evaluation of soil in and around the
location of the former pond. An investigation of other media is beyond the scope of this investigation, but

may be required based, in part, on the outcome of this investigation.

1. The initial horizontal boundary for the MEC and MC investigation will include the Air Blast Pond and
the area surrounding the pond identified in the PA as the suspect MEC area. See Figure 17.1-1
(Appendix A MEC SAP) and Figure 17.1, respectively.

2. The initial vertical boundary for the MEC investigation (detector-aided surface sweep) will be 1 foot
bgs. The theoretical penetration depth for the 57 mm projectiles similar to the one observed during
the site walks is up to 6.5 feet bgs. However, it is unlikely that the projectile’s presence was the result
of the Air Blast Pond being used as an impact area. It is most likely to be present as the result of

operations occurring on the surface.
3. Surface Soil Vertical Boundary for MC constituents: The surface soil interval that is of interest for

ecological risk screening is the 0 to 6 inch bgs interval, while the 0 to 2 foot bgs interval is of interest

for human health risk screening. Surface soil data will be collected from these intervals.
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4. Subsurface Soil Boundary for MC Constituents:

a. Suspect MEC Area: It is possible that the 0 to 2 foot bgs soil interval is contaminated. Pond
waters infiltrating into the ground through the unlined pond bottom would potentially carry
explosive contaminants into surface soils and then into subsurface soils. Within the area
surrounding the pond, the primary contamination migration pathway would be surface deposition
of low order detonations during pond testing operations.

b. Air Blast Pond: it is possible that the 0 to 4 foot bgs soil interval is contaminated as a result of

historic activities at the Air Blast pond, and so this particular interval is of interest.

DEVELOP THE ANALYTIC APPROACH (STEP 5)

The decision rules for this investigation are as follows:

MEC Approach:

1. The SI will use UXO detector-aided surface sweeps to locate surface and shallow subsurface
anomalies. If the detector-aided surface sweep shows that suspect surface MEC and subsurface
anomalies are not present, then proceed to NFA for MEC. In this case, MC may still be present, so

continue to investigate for the presence of MC contamination in surface and subsurface soil.

2. The SI will use UXO detector-aided surface sweeps to locate surface and shallow subsurface
anomalies. If suspect MEC is observed on the surface or if shallow subsurface anomalies exist, then
investigate the surface and/or subsurface soil in the location of the suspect MEC or shallow
subsurface anomaly in order to determine if MC contamination is present in the soil. If the collected
data are sufficient to determine the presence of MC contamination associated with the suspect MEC,
then stop collecting data. If the data are not sufficient to determine if MC contamination is present,

then return for further investigation in the Rl phase.
MC Approach:
1. If MC (explosives) are detected in surface soil or subsurface soil at concentrations less than

screening levels, then proceed to NFA for MC for surface and subsurface soil. If MC are detected at

concentrations above screening values, then the project team will evaluate the need to proceed to an
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RI for MC. Factors considered will include the explosive(s), the magnitude of the exceedance(s),

their spatial distribution and the location(s) of the exceedance(s).

Decision rules for delineation:

If MC (explosives) are detected in the soil at concentrations greater than screening values at the
horizontal or vertical boundaries of sampling, then evaluate the need to collect step-out samples in the RI
phase. These step-out samples may include surface soil, subsurface soil or groundwater samples.
Factors considered will include the explosive(s), the magnitude of the exceedance(s), and the spatial
distribution of the exceedance(s). 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:

e The degree to which MC concentrations exceed screening or background levels. The need to collect
additional data should be carefully considered when concentrations in surface or subsurface soil 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 future human health and ecological risk estimations if some

contaminant concentrations are not completely delineated.

1. If suspect MEC and/or anomalies are found to be present in only a portion of the area surveyed,

then consider reducing the boundaries of the suspect MEC area.

2. |If suspect MEC and/or anomalies are found to be present at the boundaries of the surveyed area,

then consider extending the boundaries during the RI.
3. Lateral and/or vertical expansion of the study area during the RI phase to include investigation of

additional environmental media may be necessary if MC are present at the lateral and/or vertical

extent of the initial surface or subsurface soil sampling pattern at concentrations greater than
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screening levels. Factors considered will include the type of MC, the magnitude of the

exceedance(s), their spatial distribution and the overall concentration data for all MC.

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6)

1. The criterion for the detector-aided surface sweeps will be a go/no-go test performed by determining

whether the instrument responds to metallic objects under a blanket (blanket test).

2. Because this is an Sl, probability limits for false decision errors were not established for MC.

3. Performance criteria for new analytical data are normal quality assurance (NQA) limits and meeting

the project action limits, which are listed in Worksheet 15 for MC.

Details of the performance criterion for the blanket test are provided in the MEC SAP (Appendix A)
Worksheet 12.

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7)

The proposed Sl field data collection program for the Air Blast Pond is described in detail in Worksheet 17
of this UFP SAP for MC. Appendix A contains the MEC SAP for the detector-aided surface sweeps.

Worksheet 17 of the MEC SAP contains details. A brief summary of this approach is presented below.

Detector-Aided Surface Sweeps

1. Perform the blanket test. In this test, metal objects such as trailer hitches will be placed under a

tarpaulin to verify that metal detectors are functioning.

2. Conduct detector-aided surface sweeps of the accessible area designated within the PA as suspect
for MEC as shown on Figure 17.1-1 of Appendix A (MEC SAP). The sweep will be conducted by
UXO technicians in 5-foot wide transects using hand-held all metals detectors (White) or magnetic
locators (Schonstedt, GA-52CX). A grid (100-foot sides) will be pre-established. The grid nodes will
be staked in the field using a global positioning system (GPS) instrument. Stakes will be placed at
5-foot intervals on opposite sides (north - south sides) of the grid. In clear areas (minimal tree
canopy), stakes will be placed every 5-feet on the opposite intervals (east — west) and ropes will be
stretched from one side to the other to establish 5-foot wide lanes. In heavily vegetated areas, where
stretching of ropes is not feasible, technicians will walk side-by-side at 5—foot intervals. Locations

where visual observations of suspect MEC, MPPEH, MD or subsurface anomalies are observed will
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be marked with a stake. Pictures will be taken of items observed on the surface. In clear areas the

locations will be recorded using a GPS. In areas where tree canopy precludes use of a GPS

locations will be established using a tape measure and compass measurements from a known

location(s).

3. Utilize information from detector-aided surface sweep to identify surface and subsurface soil sampling

locations areas within the footprint of the surface sweep for collection of soil samples based on the

presence of MD and shallow subsurface anomalies.

MC Sample Collection and Analysis

1. Surface and Subsurface Soil

a)

b)

Forty surface soil samples will be collected at the 0- to 6-inch and 0- to 24-inch bgs levels at 20
sample locations. The 0- to 6-inch interval is of interest for ecological risk screening while the 0-
to 24-inch interval is of interest for the human health risk screening. Specific locations will be
selected by the planning team based on the results of the detector-aided surface sweeps.
Samples will be preferentially collected at locations where suspect MEC, MPPEH, or MD were
identified on the surface. If no suspect MEC, MPPEH, or MD are identified, then surface soil

samples will be collected in the locations shown on Figure 17.1.

Surface soil samples at each location sampled will be composites of seven discrete samples
collected using the seven-point wheel approach. Explosives present on the surface would have
resulted from low order detonations which released particles of explosives. These particles would
be heterogeneously distributed in surface soil. In order to form a composite in which explosives
would be evenly dispersed, the entire composite will be processed in the laboratory using the
methodology described in Appendix A of SW-846 Method 8330B. This methodology consists of
air drying and sieving the entire sample and conducting particle size reduction (grinding) of the

entire sample.

Six subsurface soil samples will be collected from 2 to 4 feet bgs. Specific locations will be
determined by the project team based on the results of the detector-aided surface sweeps.
Samples will be preferentially collected at locations where suspect MEC, MPPEH, or MD were
located on the surface or where shallow subsurface anomalies were detected. Subsurface
samples at each location will consist of one discrete sample. If no suspect MEC, MPPEH, or MD

are identified, then subsurface soil samples will be collected in the evenly dispersed locations
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within the Air Blast Pond shown on Figure 17.1. Subsurface soil samples will be analyzed for
explosives using SW 846 Method 8330B.

c) Three soil samples shipped to the laboratory will be analyzed for pH (SW 846 Method 9045D),
TOC (Lloyd Kahn Method), and CEC (SW 846 Method 9081).

d) Soil samples will be collected via hand auger.

e) Because the Air Blast Pond is a suspect MEC area and is located in the fan of the Valley Impact

Area, anomaly avoidance techniques will be used for collection of samples.
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SAP Worksheet #11.2 - Data Quality Objectives for Area 8 (UXO 02)

STATE THE PROBLEM (STEP 1)

Worksheet 10.2 contains the problem definition for Area 8.

IDENTIFY THE GOAL OF THE STUDY (STEP 2)

The primary goal of the Sl for Area 8 is to obtain environmental data for use in making the following

decisions:

1. Determine whether surface MEC or surface MC (explosives and metals) are present in a condition,
guantity, or concentration that presents an immediate human health hazard and requires an
immediate response. If such quantities are present, then initiate an appropriate remedial response.
Otherwise, take no immediate action.

2. |If surface MEC debris or subsurface anomalies indicate the presence of suspect MEC, then proceed
with further investigation in the RI phase. If not, proceed to NFA for MEC. In this case, MC may still
be present, so continue to investigate for the presence of MC contamination in soil, sediment, and

groundwater.

3. Determine whether MC (explosives and metals) are present in the soil, sediment, and groundwater
within the study area in quantities or concentrations above screening levels. If either of these
conditions exists, then evaluate the need to proceed to an Rl and/or FS. If not, proceed to NFA for
MC.

4. Determine the extent of MEC and MC contamination for the purposes of delineation. If sufficient data
have been collected for this purpose, then stop collecting data. If more data are required to delineate

the extent of contamination, then conduct further investigation in the RI phase.

IDENTIFY INFORMATION INPUTS (STEP 3)

Data and information that will be required to achieve the goals include the following:
1. UXO Surface Sweeps and Geophysical Investigation:

Surface: Data will be obtained from detector-aided surface sweeps conducted by UXO personnel

using hand-held metal detectors such as the Schonstedt GA-52Cx or equivalent, and visual
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observations. UXO Technicians will use metal detectors to locate metallic items on the surface.
Items located on the surface will be visually examined to determine if they are suspect MEC, MPPEH,
MD or non-MD. If located, suspect MEC, MPPEH, and/or MD will not be moved or disturbed during
the SI.

Subsurface: Metal detector anomalies (i.e., a response from the metal detector at a location where
no surface materials are found) that result from the detector-aided surface sweeps will be used, along
with data from a subsurface geophysical investigation conducted by a geophysicist using an all
metals detector (such as a Geometrics G858), to locate suspect metal objects in subsurface soil.
Suspect MEC, MPPEH, MD and subsurface metals (if metals are MEC, MPPEH, or MD) could

potentially result in the release of MC.

Water: Data from detector-aided (GPS located) sweeps will be used to locate training items, believed

to be inert, that were possibly discarded in the pond.

2. Chemical Data and Physical Characteristics:
Chemical data will be used to determine the presence of MC (explosives and metals) in the surface
soil, subsurface soil, sediment and groundwater. Chemical analysis will be performed using method
SW 846 8330B for explosives and method SW 846 6010B/6020A for metals. Three of the soil
samples shipped to the laboratory will also be analyzed for pH (SW 846 Method 9045D), TOC (Lloyd
Kahn Method), and CEC (SW 846 Method 9081). The list of all chemical analytes is presented in
Worksheet 15 and the laboratory methods are listed in Worksheet 18.

Project Action Limits:

This investigation requires chemical data that can be used to further characterize the site and to
begin a screening level ecological and human health risk assessment. Chemical concentrations
will first be compared to conservative screening values. If any chemical concentration exceeds a
screening value, human health or ecological risks may be, but are not necessarily, unacceptable.

If necessary, a human health and ecological risk assessment will be conducted during an RI.

To conduct comparisons of site data to screening values, the selected laboratory must be able to
achieve quantitation limits that are low enough to measure constituent concentrations below the
screening values. For this investigation the screening values, which are also known as the PALs,

are listed and described below:
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e U.S. EPA Regional Soil Screening Levels for Chemical Contaminants at Superfund Sites-
Residential Use (July 7, 2008).

e Maryland Department of the Environment Generic Cleanup Standards (soil and groundwater;
August 2001).

e U.S.EPAESSLs (2005).

e U.S. EPA Region lll BTAG criteria if U.S. EPA ESSLs are not available.

e ORNL ecological screening levels if neither U.S. EPA ESSLs nor Region Ill BTAG criteria are
available (1997).

e Background Concentrations established for soils (Appendix C).

e U.S. EPA Maximum Contaminant Level, 2006 Edition of the Drinking Water Standards and

Health Advisories.

Background values for soil have been developed. In the event that a chemical analyte exceeds a PAL,
but falls below or is equal to an established background concentration, this chemical will not be retained
as a COPC. On the other hand, if the chemical analyte is measured above the established background
concentration, the chemical will be retained as a COPC. Established background concentrations are

provided in Appendix C.

DEFINE BOUNDARIES OF THE STUDY (STEP 4)

The current site investigation at Area 8 is limited to an evaluation of soil, groundwater and sediment. An
investigation of other media is beyond the scope of this investigation, but may be required based, in part,

on the outcome of this investigation.

1. The initial horizontal boundary for the MEC and MC investigation will include the area shown on
Figure 17.2-1 (Appendix A MEC SAP) and Figure 17.2, respectively.

2. The initial vertical boundary for the MEC investigation (detector-aided surface sweep and possible

geophysical subsurface investigation) will be 6 feet bgs within the land area. It is reported that
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explosives at Area 8 were placed at 2 to 5 feet below the water surface in the 6 to 9 foot deep water

shot locations.

3. Surface Soil Vertical Boundary for MC Constituents: The surface soil interval that is of interest for
ecological risk screening is the 0 to 6 inch bgs interval, while the 0 to 2 foot bgs interval is of interest

for human health risk screening. Surface soil data will be collected from these intervals.

4  Subsurface Soil Vertical Boundary for MC Constituents: The initial vertical boundary will be 6 feet
bgs for collection of MC (explosives and metals) data within the land area. It is reported that
explosives at Area 8 were placed at 2 to 5 feet below the water in the 6 to 9-foot deep water shot
locations. Subsurface soil samples will be collected from the 2 to 4 foot bgs interval and the 4 to

6 foot bgs interval.

5. The initial vertical boundary will be 6 inches bgs for collection of sediment data within the pond and
Chicamuxen Creek. This interval will be of interest for the ecological and human health risk

screening.

6 The initial vertical groundwater boundary will be the depth of the existing and newly installed

monitoring wells.

DEVELOP THE ANALYTIC APPROACH (STEP 5)

The decision rules for this investigation are as follows:

MEC Approach:

1. If the detector-aided surface sweep or geophysical investigation shows no suspect surface MEC,
subsurface MEC, or anomalies in the land or pond area, then proceed to NFA for MEC. In this case,
MC may still be present, so continue to investigate for the presence of MC contamination in surface

soil, subsurface soil, sediment, and groundwater.

2. If suspect MEC is observed on the surface, or if subsurface anomalies exist, then investigate the
surface and/or subsurface soil in the location of the suspect MEC or subsurface anomaly in order to
determine if MC contamination is present in the soil. If the collected data are sufficient to determine

the presence of MC contamination associated with the suspect MEC, then stop collecting data. If the
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data are not sufficient to determine the presence of MC contamination, then return for further

investigation in the RI phase.

3. If anomalies are present in the pond, they will be treated as suspect MEC until visual inspection
certifies the item to be free of explosives. The sediment will be investigated for the presence of MC
contamination. If the collected data are sufficient to determine the presence of MC contamination in
the sediment, then stop collecting data. If the data are not sufficient to determine the presence of

contamination, then return for further investigation in the RI phase.

MC Approach:

1. If MC (explosives and metals) are detected in surface soil, subsurface soil, sediment, or groundwater
at concentrations less than screening levels, then proceed to NFA for MC for the appropriate media.
If MC (explosives and metals) are detected in surface soil, subsurface soil, sediment or groundwater
at concentrations above screening values, then the project team will evaluate the need to proceed to
an RI for MC. Factors considered will include the explosive(s), the metal(s), the magnitude of the

exceedance(s), their spatial distribution, and the location(s) of the exceedance(s).

Decision rules for delineation:

If MC (explosives and metals) are detected in surface soil, subsurface soil, sediment or groundwater at
concentrations greater than screening values at the horizontal or vertical boundaries of sampling (vertical
boundary only for groundwater), then evaluate the need to collect step-out samples in the RI phase.
These step-out samples may include surface soil, subsurface soil, sediment, surface water or
groundwater. Factors considered will include the explosive(s), the metal(s), the magnitude of the
exceedance(s), and the spatial distribution of the exceedance(s). 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:

e The degree to which MC concentrations exceed screening or background levels. The need to collect
additional data should be carefully considered when concentrations in surface soil, subsurface sail,
sediment or groundwater 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.

020803/P (MC WS #11) CTO 423



NSF Indian Head - Stump Neck Annex
UFP SAP

Revision: 0

Date: September 2009

Worksheet #11

Page 76 of 280

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 future human health and ecological risk estimations if some

contaminant concentrations are not completely delineated.

1. If suspect MEC and/or anomalies are found to be present in only a portion of the area surveyed,

then consider reducing the boundaries of the suspect MEC area.

2. If suspect MEC and/or anomalies are found to be present at the boundaries of the surveyed area,

then consider extending the boundaries during the RI.

3. Lateral expansion of the study area during the Rl phase may be necessary if MC are present at
the lateral extent of the initial sampling pattern at concentrations greater than screening levels.
Factors considered will include the type of MC, the magnitude of the exceedances(s), their spatial

distribution and the overall concentration data for all MC.

4. Vertical expansion of the study area during the RI phase may be necessary if contamination is
present above screening levels in the initial study area boundary. This may include further
investigation of impacted environmental media such as groundwater, subsurface soil or sediment.
Factors considered will include the type of MC, the magnitude of the exceedance(s), their spatial

distribution and the overall concentration data for all MC.

SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (STEP 6)

1. The criterion for the detector-aided surface sweep will be a go/no-go test performed by determining

whether the instrument responds to metallic objects under a blanket (blanket test).
2. The criteria for the geophysical equipment function test will be:
a. Detection of all seed items buried within 11x depth;

b. Horizontal positions of seeded items within 1 meter of known locations.

3. Because this is the Sl stage, probability limits for false decision errors were not established for MC.
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4. Performance criteria for new analytical data are NQA limits and meeting the project action limits,
which are listed on Worksheet 15 for MC.

Details of the performance criteria for the blanket test and geophysical equipment function test are
provided in the MEC SAP (Appendix A) Worksheet 12.

DEVELOP THE PLAN FOR OBTAINING DATA (STEP 7)

The proposed Sl field data collection program for Area 8 is described in detail in Worksheet 17 of this
UFP SAP for MC. Appendix A contains the MEC SAP for the detector-aided surface sweep and the
subsurface geophysical investigations. Worksheet 17 of the MEC SAP contains details. A brief summary

of this approach is presented below.

Detector-Aided Surface Sweeps

1. Perform the blanket test. In this test metal objects such as trailer hitches, will be placed under a

tarpaulin to verify that metal detectors are functioning.

2. Conduct detector-aided surface sweeps of the established survey areas as shown on Figure 17.2-1 in
Appendix A (MEC SAP). The sweeps will be conducted by UXO Technicians, using hand held
magnetic metal detectors (Schonstedt GA-52Cx), in areas where water shots were located and at the
Old Shot Hole. A sweep will be conducted at 4 parallel transects spaced 15 feet apart over numerous
air shot locations. A 100 percent detector-aided surface sweep will also be conducted of accessible
areas within 50 feet of any anomaly clusters identified along transects during detector-aided surface
sweeps, or during the subsurface geophysical investigation.. Locations where visual observations of
suspect MEC, MPPEH, MD or subsurface anomalies are observed will be marked with a stake.
Pictures will be taken of items observed on the surface. In clear areas the locations will be recorded
using a GPS. In areas where tree canopy precludes use of a GPS, locations will be established using

a tape measure and compass measurements from a known location(s).

3. An underwater magnetic locator instrument will be used to search and locate anomalies on the
bottom of the pond. Data will be collected along parallel survey lines spaced no greater than 5 feet
apart using ropes anchored to the land or buoys placed across the pond. Anomaly locations will be

reacquired and surveyed using GPS.
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4. Utilize information from detector-aided sweeps to identify surface soil, subsurface soil and sediment
sampling location areas within the footprint of the surface sweeps for collection of soil and sediment

samples based on the presence of MD and subsurface anomalies.

Subsurface Geophysics

1. Determine whether it is necessary to conduct a subsurface geophysical investigation based on the
number, the areal extent and the location of shallow subsurface anomalies identified during the
detector-aided surface sweeps. If no shallow subsurface anomalies are present, then subsurface

geophysics will not be considered.
2. Perform the geophysical equipment function test. In this test, metals items will be buried at various
depths. Geophysical instrumentation will then be tested to verify that the operator, instrumentation

and software are functioning properly. A Geometrics G858 is planned for use at this site.

3. Conduct the subsurface geophysical investigation at anomaly clusters. The geophysical survey will

be conducted at selected anomaly clusters based on the number, areal extent and location.

4. Utilize information from the subsurface geophysical investigation to identify soil sampling locations for

collection of soil based on the presence of subsurface anomalies.

MC Sample Collection and Analysis

1. Surface and Subsurface Soil
a) Eighty surface soil samples will be collected at the 0- to 6-inch and 0- to 24-inch bgs levels at 40
sample locations within the MRP area as shown on Figure 17.2. The 0- to 6-inch interval is of
interest for ecological risk screening while the 0- to 24-inch interval is of interest for the human
health risk screening. Specific locations will be selected by the planning team based on the
results of detector-aided surface sweeps. Samples will be preferentially collected at locations
where suspect MEC, MPPEH, or MD were identified on the surface or where subsurface
anomalies are detected. If no suspect MEC, MPPEH, or MD or subsurface anomalies are

identified, then surface soil samples will be collected in the locations shown on Figure 17.2.
Surface soil samples at each location sampled will be composites of seven discrete samples

collected using the seven-point wheel approach. Explosives present on the surface would have

resulted from low order detonations which released particles of explosives. These particles would
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be heterogeneously distributed in surface soil. In order to form a composite in which explosives
would be evenly dispersed, the entire composite will be processed in the laboratory using the
methodology described in Appendix A of SW 846 Method 8330B. This methodology consists of
air drying and sieving the entire sample and conducting particle size reduction (grinding) of the
entire sample. Surface soil samples will also be analyzed for metals using SW 846 Method
6010B/6020A.

b) Up to 40 subsurface soil samples will be collected from 2 to 6 feet bgs at 20 of the surface soil
sample locations. Two samples will be collected within that depth interval based on visual
observations of staining or other relevant indications (odors, discoloration, etc.). If these
indications are not observed, samples will be collected at 2 to 4 feet and 4 to 6 feet bgs. Specific
locations will be determined by the project team based on the results of detector-aided surface
sweeps. Samples will be preferentially collected at locations where suspect MEC, MPPEH, or
MD were located on the surface or where subsurface anomalies were detected. Subsurface
samples at each location sampled will consist of one discrete sample. If no suspect MEC,
MPPEH, or MD is identified, then subsurface soil samples will be collected at the soil sample
locations shown on Figure 17.2. All subsurface soil samples will be analyzed for explosives (SW
846 Method 8330B) and metals (SW 846 Method 6010B/6020A).

c) Three soil samples shipped to the laboratory will be analyzed for pH (SW 846 Method 9045D),
TOC (Lloyd Kahn Method), and CEC (SW 846 Method 9081).

d) Soil samples will be collected via hand auger and DPT.

e) Anomaly avoidance techniques will be followed for collection of all soil samples.

2. Sediment
a) Three sediment samples will be collected at 0- to 6-inches below the sediment surface from areas
within Chicamuxen Creek adjacent to where training was conducted. Four sediment samples will
be collected at O to 6 inches below the sediment surface from within the pond area. Specific
locations will be determined by the project team based on the results of detector-aided water
sweeps. Samples will be preferentially collected at locations where suspect MEC, MPPEH, or
MD were located in the water or where anomalies were detected. Sediment samples at each
location sampled will consist of one discrete sample. If no suspect MEC, MPPEH, or MD are

identified, then sediment samples will be collected in the locations shown on Figure 17.2.
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Sediment samples will be analyzed for explosives (SW 846 Method 8330B) and metals (SW 846
Method 6010B/6020A).

Anomaly avoidance techniques will be followed for collection of all sediment samples.

3. Groundwater

a)

b)

Six groundwater samples will be collected from three existing and three newly installed temporary
wells at Area 8. The locations of the wells will be determined based on the results of the detector-
aided surface sweeps and the subsurface geophysical investigation. Wells will be placed in
locations where the presence of anomalies indicates the potential for release of MC. Factors
considered will be the density of the anomalies, distances from existing wells, groundwater flow
direction and MC data (if available). Groundwater samples will be analyzed for explosives (SW
846 Method 8330B) and metals (SW 846 Method 6010B/6020A). The groundwater samples will
be filtered through a 0.45-micron filter if low-flow sample collection does not result in turbidity of

less than 10 nephelometric turbidity units (NTUSs) to obtain data on dissolved metals.

During groundwater well installation, a portion of the surface and subsurface soil samples
(described above) will be collected from well borings to characterize the nature of surface and
subsurface soil at the well locations. One sample will be collected at the surface and up to two
samples will be collected 2 feet from the water table, based on visual observations of staining or
other relevant indications (odors, discoloration, etc.). Otherwise, the subsurface samples will be
collected at the water table and between the water table and surface. All soil samples will be
analyzed for explosives (SW 846 Method 8330B) and metals (SW 846 Method 6010B/6020A).
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SAP Worksheet #11.3 - Data Quality Objectives for EOD School Demolition Area (UXO 28)

STATE THE PROBLEM (STEP 1)

Worksheet 10.3 contains the problem definition for the EOD School Demolition Area.

IDENTIFY THE GOAL OF THE STUDY (STEP 2)

The primary goal of the Sl for the EOD School Demolition Area is to obtain environmental data for use in

making the following decisions:

1. Determine whether surface MEC or surface MC (explosives and metals) are present in a condition,
guantity, or concentration that presents an immediate human health hazard and requires an
immediate action. If such quantities are present, then initiate an appropriate remedial response.

Otherwise, take no immediate action.

2. |If surface MEC debris or anomalies indicate the presence of suspect MEC, then proceed with further
investigation in the RI phase. If not, proceed to NFA for MEC. In this case, MC may still be present,

S0 continue to investigate for the presence of MC contamination in surface soil.

3. Determine whether MC (explosives and metals) are present in the surface soil within the study area in
guantities or concentrations above screening levels. If either of these conditions exists, then evaluate

the need to proceed to an Rl and FS. If not, proceed to NFA for MC.

4. Determine the extent of MEC and MC contamination for the purposes of delineation. If sufficient data
have been collected for this purpose, then stop collecting data. If more data are required to delineate

the extent of contamination, then conduct further investigation in the RI phase.

IDENTIFY INFORMATION INPUTS (STEP 3)

Data and information that will be required to make the decisions include the following:

1. UXO Surface Sweeps and Geophysical Investigation:
Surface: Data will be obtained from detector-aided surface sweeps conducted by UXO personnel
using hand-held metal detectors such as the Schonstedt GA-52Cx, White's Spectrum XLT or
equivalent, and visual observations. UXO Technicians will use metal detectors to locate metallic

items on the surface. Items located on the surface will be visually examined to determine if they are
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suspect MEC, MPPEH, MD or non-MD. If located, suspect MEC, MPPEH and/or MD will not be

moved or disturbed during the SI.

Subsurface: Locations of suspected metal objects in subsurface soil will be identified using metal
detector anomalies (i.e., a response from the metal detector at a location where no surface materials
are found) that result from the detector-aided surface sweeps will be used, along with data from a
subsurface geophysical investigation conducted by a geophysicist using an all metals detector (such
as Geonics EM61-MK2 or Geometrics G858 magnetometer), to locate suspect metal objects in
subsurface soil. The choice of instrument will be based on the results of the ITS. Suspect MEC,
MPPEH, MD and subsurface metals (if metals are MEC, MPPEH, or MD) could potentially result in
the release of MC.

2. Chemical Data and Physical Characteristics:
Chemical data will be used to determine the presence of MC (explosives and metals) in the surface
soil. Chemical analysis will be performed using method SW 846 8330B for explosives and method
SW 846 6010B/6020A for metals. Three soil samples will also be analyzed for pH (SW 846 Method
9045D), TOC (Lloyd Kahn Method) and CEC (SW 846 Method 9081). The list of all chemical

analytes is presented in Worksheet 15 and the laboratory methods are listed in Worksheet 18.

Project Action Limits:

This investigation requires chemical data that can be used to further characterize the site and to
begin a screening level ecological and human health risk assessment. Chemical concentrations
will first be compared to conservative screening values. If any chemical concentration exceeds a
screening value, human health or ecological risks may be, but are not necessarily, unacceptable.

If necessary, a human health and ecological assessment will be conducted during an RI.

To conduct comparisons of site data to screening values, the selected laboratory must be able to
achieve quantitation limits that are low enough to measure constituent concentrations below th