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Executive Summary

This document presents the plan for the intrusive investigation including environmental
sampling at Site Unexploded Ordnance (UXO)-02, Former Unnamed Explosive Contaminated
Range (ASR #2.20) and UXO-14, Former Indoor Pistol Range (ASR#2.199) and Former Gas
Chamber (ASR#2.200), herein referred to as Site UXO-02 and UXO-14, located at MCB Camp
Lejeune (MCB CamlLej) in Jacksonville, North Carolina.

CH2M HILL prepared this document under the U.S. Navy, Naval Facilities Engineering
Command (NAVFAC) Atlantic Division, Comprehensive Long-Term Environmental Action -
Navy (CLEAN) 1000 Contract N62470-08-D-1000, Contract Task Order WE41 in accordance
with the Navy’s Uniform Federal Policy Sampling Analysis Plan (UFP-SAP) policy guidance to
ensure that environmental data collected are scientifically sound, of known and documented
quality, and suitable for intended uses. The Site Management Plan, Fiscal Year 2010, Marine Corps
Base Camp Lejeune, Jacksonville, North Carolina (CH2M HILL, 2010a) provides additional
information and background on MCB CamLej. This intrusive investigation will be conducted
under Contract Task Order WE41, Modification 2.

Environmental Conservation Laboratories, Jacksonville and Orlando, Florida, as well as GEL
Laboratories, Charleston, South Carolina will be responsible for analyzing environmental
samples from Site UXO-02 and UXO-14. If additional laboratory services are requested
requiring modification to the existing sampling and analysis plan (SAP), revised SAP
worksheets will be submitted to the Navy and regulatory agencies for approval.

The primary objective of this SAP is to further characterize previously identified potential
human health and ecological risks at Site UXO-02 and UXO-14. At Site UXO-02, surface soil and
sediment sampling will be performed to advance the baseline ecological risk assessment (BERA)
that was initiated for Site 69 for pesticides. Additionally, groundwater sampling and analysis
for metals at Site UXO-02 will be performed to further assess risks posed by metals in shallow
groundwater, identified during the Preliminary Assessment/Site Inspection (PA/SI). At Site
UXO-14, surface and subsurface soil sampling will be performed to determine the nature and
extent of antimony, lead, and mercury contamination identified during the PA /SI in the Former
Indoor Pistol Range area. If munitions and explosives of concern (MEC) is identified and
destroyed at either site, surface soil samples will be collected to evaluate impact by munitions
constituents (MCs) resulting from demolition. Analytical data from these sampling efforts will
be used to determine if additional assessment or interim action is warranted.

UFP-SAP Qutline

This SAP consists of 37 worksheets specific to the UFP-SAP. All tables are embedded within the
worksheets.

Field standard operation procedures (SOPs) are included in Attachment 1. Data management
guidelines are included in Attachment 2 and Department of Defense (DoD) Environmental
Laboratory Accreditation Program (ELAP) Accreditation Letters are included in Attachment 3.
The Environmental Protection Plan is contained in Chapter 8 of the Work Plan. The Accident
Prevention Plan/Health and Safety Plan (APP/HSP) is Appendix A of the Work Plan. Upon
approval of this Draft UFP-SAP, the sampling activities will be scheduled and executed.
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Acronyms and Abbreviations

AHA activity hazard analysis

APP accident prevention plan

AQM Activity Quality Manager

ASR archive search report

BERA baseline ecological risk assessment

BHC benzene hexachloride

CA corrective action

CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act of 1980

COC contaminant of concern

COPC constituent of potential concern

COPEC constituent of potential ecological concern

CSM conceptual site model

CTO Contract Task Order

CcvocC chlorinated volatile organic carbon

CWM chemical warfare materiel

DCE dichloroethene

DDT dichlorodiphenyltrichloroethane

DGM digital geophysical mapping

DO dissolved oxygen

DoD Department of Defense

DPT direct push technology

DQI data quality indicator

DQO data quality objective

DV data validation

ELAP Environmental Laboratory Accreditation Program

ERS ecological risk screening

FS feasibility study

FTL field team leader

GC gas chromatograph

GPS Global Positioning System

GW groundwater

HE high explosive

HHRS human health risk screening

HSP health and safety plan

Icp Inductively Coupled Plasma

IDW investigation-derived waste

IEUBK Integrated Exposure Uptake Biokinetic

LCS laboratory control sample

LIMS Laboratory Information Management Systems
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MC

MCB CamLej
MCL

MDL

MEC
MPPEH
MQO
MS/MSD
mV

NAVFAC
NCDENR

ORP

PA/SI
PAL
PC
PCBs
PE
PETN
PG
PM
PQL
PQO

QA
QAO
QAPP
QC
QL
QSM

RPD

RPM
RSD

RT

SAP
SB

SD
SOP
SS
SSC
SvVOC
SW

TAL
TBD
TCE
TOC

munitions constituents

Marine Corps Base Camp Lejeune

maximum contaminant level

method detection limit

munitions and explosives of concern

material potentially presenting and explosive hazard
measurement quality objectives

matrix spike/matrix spike duplicate

millivolt

Naval Facilities Engineering Command, Mid-Atlantic
North Carolina Department of Environment and Natural Resources

oxidation reduction potential

preliminary assessment/site investigation
project action limit

project chemist

polychlorinated biphenyls

Professional Engineer

pentaerythritol tetranitrate

Professional Geologist

Project Manager

project quanitation limit

project quality objective

quality assurance

Quality Assurance Officer
Quality Assurance Project Plan
quality control

quantitation limit

Quality Systems Manual

relative percent difference

Remedial Project Manager
relative standard deviation
retention time

sampling and analysis plan
subsurface soil

sediment

standard operating procedure
surface soil

site safety coordinator
semivolatile organic compounds
surface water

target analyte list

to be determined
trichloroethene
total organic carbon
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UCL
UFP
USACE
USEPA
UXxoO

VC
VOC

WQP

upper confidence limit

Uniform Federal Policy

United States Army Corps of Engineers

United States Environmental Protection Agency
unexploded ordnance

vinyl chloride
volatile organic compounds

water quality parameter
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SAP Worksheet #2: Sampling and Analysis Plan Identifying Information

Site Name/Number: Site UXO-02 and Site UXO-14
Operable Unit: N/A

Contractor Name: = CH2M HILL

Contract Number:  N62470-08-D-1000

Contract Title: Navy Comprehensive Long-Term Environmental Action Navy (CLEAN)
1000

Work Assignment
Number (optional): Contract Task Order (CTO) WE41

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

2. Identify regulatory program:
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
3. This SAP is a project-specific SAP.

4. List organizational partners (stakeholders) and identify the connection with lead
organization:

North Carolina Department of Environment and Natural Resources (NC DENR)-
regulatory stakeholder

USEPA Region 4 - regulatory stakeholder

NAVFAC Mid-Atlantic - lead organization
e MCB CamlLej - site owner
5. Lead organization: U.S. Department of Navy - Lead Agency

6. If any required SAP elements and 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:

Crosswalk table is excluded, as all required information is provided in this SAP.
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SAP Worksheet #3: Distribution List

Name of SAP
Recipients

Title/Role

Organization

Telephone Number

E-mail Address or Mailing Address

Dave Cleland

Navy Technical Representative
(NTR)

NAVFAC Mid-Atlantic

(757) 322-4851

david.t.cleland@navy.mil

Charity Rychak

Environmental Engineer

MCB CamLej- Environmental
Management Division (EMD)

(910) 451-9386

charity.rychak@usmc.mil

Gena Townsend

Remedial Project Manager (RPM)

USEPA Region 4

(404) 562-8538

townsend.gena@epa.gov

Randy McElveen UXO-02 RPM NCDENR (919) 707-8341 randy.mcelveen@ncdenr.gov
Marti Morgan UXO-14 RPM NCDENR (919) 707-8342 martha.morgan@ncdenr.gov
Matt Louth Activity Manager (AM) CH2M HILL (757) 671-6240 matt.louth@ch2m.com
Senior MR Consultant /Activity

Tom Roth Quality Manager (AQM) CH2M HILL (404) 474-7640 tom.roth@ch2m.com
Teg Williams Senior Technical Consultant CH2M HILL (704) 543-3297 tegwyn.williams@ch2m.com
Keith LaTorre Project Manager (PM) CH2M HILL (865) 769-3204 keith.latorre@ch2m.com
Lael Feist Task Manager CH2M HILL (256) 529-7671 laelruth.feist@ch2m.com
Paul Favara UFP-SAP Reviewer CH2M HILL (352) 384-7067 paul.favara@ch2m.com
Carl Woods Health & Safety (H&S) Manager CH2M HILL (513) 889-5771 carl.woods@ch2m.com
Roni Warren ?HUQ‘SE)H%"“ Risk Assessor CH2M HILL (814) 364-2454 roni.warren@ch2m.com
Jonathon Weier Ecological Risk Assessor (ERA) CH2M HILL (770) 485-7503 jonathon.weier@ch2m.com

. Field Team Leader (FTL)/Site
To be determined (TBD) Safety Coordinator (SSC) CH2M HILL
Anita Dodson Navy Program Chemist CH2M HILL (757) 671-6218 anita.dodson@ch2m.com
Bianca Kleist Project Chemist CH2M HILL (704) 543-3274 bianca.kleist@ch2m.com
Troy Horn Project Data Manager CH2M HILL (757) 671-6288 troy.horn@ch2m.com

Ronnie Wambles

Laboratory PM

ENCO Laboratories

(407) 826-5314

rwambles@encolabs.com
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SAP Worksheet #3: Distribution List (continued)

Name of SAP
Recipients

Title/Role

Organization

Telephone Number

E-mail Address or Mailing
Address

Lori Mangram

Laboratory Quality Assurance
Officer (QAO)

ENCO Laboratories

(407) 826-5314

Imangrum@encolabs.com

Ann Skradski

Laboratory PM

GEL Laboratories

(843)-556-8171

ann.skradski@gel.com

Robert Pullano

Laboratory QAO

GEL Laboratories

(843)-556-8171

bob.pullano@gel.com

Laura Maschoff

Data Validator

DataQual

(314) 330-1327

dataqual@charter.net
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SAP Worksheet #4: Project Personnel Sign-Off Sheet

Telephone Signature/ SAP Section
Name Organization/Title/Role Number email receipt Reviewed Date SAP Read
Charity Rychak MCB CamLej/ EMD (910) 451-9386
Matt Louth CH2M HILL/ AM (757) 671-6240
Paul Favara CH2M HILL / Navy CLEAN Program UFP-SAP Reviewer (352) 384-7067
Teg Williams CH2M HILL/ Senior Technical Consultant (704) 543-3297
Keith LaTorre CH2M HILL/PM (865) 769-3204
Lael Feist CH2M HILL/Task Manager 256) 529-7671
Roni Warren CH2M HILL/ HHRA 814) 364-2454
)

Jonathon Weier

CH2M HILL/ ERA

Carl Woods

CH2M HILL/ H&S Manager

513) 889-5771

Anita Dodson

CH2M HILL / Navy CLEAN Program Chemist

(
(
(770) 485-7503
(
(

757) 671-6218

Bianca Kleist

CH2M HILL / Project Chemist

(704) 543 - 3274

Troy Horn CH2M HILL/ Project Data Manager (757) 671-6288

Ronnie Wambles ENCO/PM (407) 826-5314

Lori Mangram ENCO/QAO (407) 826-5314

Ann Skradski GEL/ PM (843) 556-8171

Robert Pullano GEL/QAO (843) 556-8171
)

Laura Maschoff

Dataqual/President

(314) 330-1327
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SAP Worksheet #5: Project Organizational Chart

Regulator and Stakeholder Agencies
Gena Townsend - USEPA Region 4 (404- 562— 8538)
Randy McElveen — NCDENR (919-707-8341 UX0-02
Marti Morgan - NCDENR, (919-707-8342) UXO-14

Lead Organization
David Cleland - NAVFAC Mid- Atlantic

NAVFAC Customer
(757- 322-4851)

Charity Rychak - MCB CamLej
(910-451-9386)

Activity Manager (AM)
Matt Louth - CH2M HILL
(757- 671- 6240)

Health & Safety Manager (HSM)
Carl Woods — CH2M HILL

Lead Organization Chemist/Quality Assurance
Officer (QAO)
Jonathan Tucker-NAVFAC Atlantic
(757-322-8288)

Corporate MR H&S Manager
George DeMetropolis - CH2M HILL
(251-962-2963)

(513-889-5771)

Activity Quality Manager (AQM) [f---------=======-----

Chris Bozzini — CH2M HILL
Project Manager

Navy CLEAN Program
Chemist
Anita Dodson — CH2M HILL

Keith LaTorre — CH2M HILL
(865-769-3204
Task Manager
Lael Feist— CH2M HILL
(256-529-7671)

(704) 544-5163

Senior Technical Consultants
(STCs)
Tegwyn Williams - CH2M HILL
(704- 543-3297)
Tom Roth (MR) - CH2M HILL
(404-474-7640)

(757- 671- 6218)

UFP-SAP Reviewer
Paul Favara -CH2M HILL
(352-384-7067)
Project Chemist
Bianca Kleist - CH2M HILL
(704) 543 3274

Project Data Manager (PDM)
Troy Horn — CH2M HILL
(757) 671-6288

Field Team Leader (FTL)

Drilling _
To be determined (TBD) D=l I
Site Health and Safety

Laboratory
ENCO - Orlando and Jacksonville
Ronnie Wambles
(407) 826-5314

GEL Laboratories

Coordinator (SSC)

Utility Locator
TBD - CH2M HILL

Vegetation Clearance
TBD

Ann Skradski
(843) 556-8171

Data Validator
Laura Maschoff — DataQual
(314) 330-1327
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SAP Worksheet #6: Communication Pathways

Responsible

Phone Number

Communication Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Primary point of contact (POC) for Navy; can delegate communication to other
internal or external POCs. RPM will notify USEPA and NCDENR via email or
Communication with Navy Navy Dave Cleland david.t.cleland@navy.mil telephone call within 24 hours for field changes effecting the scope or
(lead agency) NTR/RPM (757) 322-4851 implementation of the design occur. Navy will have 30 days for work plan

review. All sampling data will be presented and discussed during partnering
meetings.

Communication with
USEPA Region 4

USEPA Region
4 RPM

Gena Townsend

townsend.qena@epa.qov
(404) 562-8538

Primary POC for USEPA,; can delegate communication to other internal or
external POCs. Upon notification of field changes, USEPA will have 24 hours
to approve or comment on the field changes. All data results will be
presented and discussed during partnering meetings

NCDENR RPM | Randy Randy.McElveen@ncdenr.gov
c o ) i MCcEI ~ Project POC for NCDENR; can delegate communication to other internal or
ommunication with UX0-02 cElveen (919) 707-8341 N, cdl J €
NCDENR NCDENR RPM martha.morgan@ncdent.qov external POCs. Upon notification of field changes, NCDENR will have 24
. - g ol hours to approve or comment on the field changes.
UXO-14 Marti Morgan (919) 707-8342

Communication regarding Oversees project and will be informed of project status by the PM. If field
overall project status and matt.louth@ch2m.com changes occur AM will work with the Navy RPM to communicate in field
implementation and primary | CH2M HILL AM | Matt Louth 757' 671-6240 - changes to the team via email within 24hrs. All data results will be
POC with Navy RPM, (757) - communicated to the project team during the first partnering meeting
USEPA, and NCDENR following data receipt.

Contact senior consultant regarding questions/issues encountered in the
Techni.cal gommunicatipns CH2.M HILL Tom Roth tom.roth@ch2m.com field, input on data i.nterpretation, as needed. Sr. Consultgpts will have 24 hrs
for project implementation, Senior Teq Will i h2 to respond to technical field questions as necessary. Additionally, Sr.
and data interpretation Consultants eg Willlams teqwyn.williams@ch2m.com consultants will review of the data as necessary prior to partnering team

discussion and reporting review.
Quality issues during . - . s .

o ; CH2M HILL . - . - Contact the AQM regarding quality issues during project implementation. The

prOJeF:t |mplem9ntatlon and AQM Chris Bozzini chris.bozzini@ch2m.com AQM will report to the AM and the NAVFAC Mid-Atlantic QAO.
data interpretation
Communications regarding . . ) . .
project management and PM Keith LaTorre keith. latorre@ch2m.com All information and materials about the project will be forwarded to the Navy,

implementation

AM, and Senior Consultants as necessary. POC for field sampling team.
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SAP Worksheet #6: Communication Pathways

Communication Responsible Phone Number
Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Coordinate activities Task All field team and reporting activities will be forwarded to PM for
between PM and Field M Lael Feist laelruth.feist@ch2m.com further dissemination if necessary. Responsible for field team
anager )
Team / Sub-contractors members’ and subcontractors adherence to work plan.
Responsible for the adherence of team members to the site safety
?Heg?g? and Safety ggéM HILL TBD requirements described in the Health and Safety Plan (HSP). Will
report H&S incidents and near losses to PM.
Work Plan or QAPP Documentation of deviations from the Work Plan will be made in the
o . field logbook (made with the approval of AM and/or QAO) and the
changes in field/ Field FTL TBD PM will b tified i diatelv. Provide dail s t
Progress Reports will be notified immediately. Provide daily progress reports to
PM. Deviations will be made only with approval from the PM.
Human Roni Warren
icati H Health .
Comm_unlcgtlon Health _and (Human Health) roni.warren@ch2m.com Responsible for conducting risk assessments. Technical questions
regarding risk Ecological Jonathan - - ding thi et ‘b d within 24 h
assessments Risk Weier jonathon.weier@ch2m.com regarding this project must be answered within ours.
Assessors (Ecological)
Data tracking from field h h2
collection to database PDM Troy Horn oy NErBenZi.com Tracking data from sample collection through database upload.
upload (757) 671-6288
Lori Mangrum Imangrum@encolabs.com
Reporting Lab Data Laboratory (ENCO) and (407) 826-5314 All QA/quality control (QC) issues with project field samples will be
Quality Issues QAO Robert Pullano | Bob.pullano@gel.com reported within 2 days to the PC by the laboratory.
(GEL) (834) 556-8171
. Data All data validation issues regarding resubmissions from the
A dat I@charter.net . ) ) .
s:ﬁé);'ig?‘ Il:;astfes Validation k/laausrshoff ;1quzgx)1c3;7 elne laboratory will be communicated to the CH2M HILL project chemist
(DV) PM (314) 330- and PDM.
Field and analytical Project Bianca Kleist bianca kleist@ch2m.com Any CAs for field and analytical issues will be determined by the FTL
corrective actions (CAs) | Chemist (PC) (704) 543-3274 and/or the PC and reported to the PM within 4 hours.
No analytical data can be released until validation of the data is
Release of Analytical Project Bianca Kleist bianca.kleist@ch2m.com completed and has been approved by the PC. The PC will review
Data Chemist (704) 543-3274 analytical results within 7 days of receipt for release to the project

team.
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SAP Worksheet #7: Personnel Responsibilities Table

Organizational

Name Title/Role Affiliation Responsibilities
Dave Cleland Navy Technical NAVFAC Mid- Oversees project
Representative Atlantic
Charity Rychak Environmental Engineer, MCB CamLej Oversees project
Base Environmental
Management Division
Gena Townsend | USEPA RPM USEPA USEPA POC
Randy McElveen | NCDENR RPM (UX0-02) | NCDENR NCDENR POC (UX0O-02)
Marti Morgan NCDENR RPM (UXO-14) | NCDENR NCDENR POC (UXO-14)
Matt Louth, PG Activity Manager CH2M HILL Oversees project activities
Chris Bozzini Activity Quality Manager CH2M HILL Oversees project quality
Paul Favara Navy CLEAN Program CH2M HILL Navy CLEAN Program UFP-SAP Reviewer
UFP-SAP Reviewer
Tom Roth, PE Activity Quality Manager CH2M HILL Provides senior MR technical support for
remedial action design and implementation
Tim Garretson Senior Technical CH2M HILL Provides senior MR technical support for
Consultant (Munitions MEC
Response)
Teg Williams, PG | Senior Technical CH2M HILL Provides senior technical support for field
Consultant investigations and implementation
Carl Woods H&S Manager CH2M HILL Prepares H&S Plan; manages H&S for all
field activities
Keith LaTorre Project Manager CH2M HILL Manages Project and coordinates project
tasks and project staff
Lael Feist Task Manager CH2M HILL Manages project tasks and coordinates
between field Team and PM
TBD FTL/SSC Coordinates all field activities and sampling/
CHZM HILL Oversees H&S for all field activities
Anita Dodson Navy CLEAN Program CH2M HILL Provides UFP-SAP project delivery support,
Chemist provides senior review of UPF-SAP prior to
submittal to Navy, and performs data
evaluation and QA oversight
Bianca Kleist Project Chemist CH2M HILL Communicates with laboratory and data
validator
Troy Horn Project Data Manager CH2M HILL Data Management, manages sample
tracking
Ronnie Wambles | PM ENCO Manages sample tracking and maintains
good communication with PC and PDM
. ) Responsible for audits, CA, checks of QA
Lori Mangrum Laboratory QA Officer ENCO performance within the laboratory
. Manages sample tracking and maintains
Ann Skradski PM GEL good communication with PC and PDM
Robert Pullano Laboratory QA Officer GEL Responsible for a.Ud'tS’ CA, checks of QA
performance within the laboratory
Laura Maschoff DV DataQual Validate data received from laboratory prior

to data use
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SAP Worksheet #8: Special Personnel Training Requirements Table

UXO Safety

(unexploded
ordnance) Training
Package

CH2M HILL online
(UXO Safety-
USAF)

Annually

staff

/ CH2M HILL

Specialized Training Personnel /
By Title or Groups Personnel Titles / Location of
Description of Receiving Organizational Training Records
Project Function Course Training Provider Training Date Training Affiliation / Certificates
UXO Safety Registered training
PM and all field | FTL, field team members CH2M HILL HSE

# - Training records for field personnel are available on the CH2M HILL Virtual Office
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SAP Worksheet #9: Project Scoping Session Participants Sheet

Project Name: CTO-WE41 Intrusive Investigation of Site UX0O-02 and Site
UXO-14

Projected Date(s) of Sampling: July-August 2011

Site Name:UXO0-02 and UXO-14 CamLej

PM: Keith LaTorre

Site Location: CamLej, Jacksonville, North Carolina

Dates of Session: May 19, 2011

Scoping Session Purpose: The purpose of the scoping session was to present the Site UXO-01 (ASR#2.23), UXO-01 (ASR#2.79a ,b, and c), UX0O-02, UX0-07,
UXO-11, UXO-14, and UXO-21 intrusive investigation scope of work to the CamLej Project Team and reach a consensus on the project approach.

Name Title Affiliation Phone # E-mail Address Project Role
Dave Cleland RPM NAVF_AC Mid- 757-322-4851 david.t.cleland@navy.mil Primary Navy POC
Atlantic
Charity Rychak RPM EMD EMC 910-451-9386 charity.rychak@usme.mil CamLej Navy POC
CamLej
Gena Townsend RPM USEPA 404-562-8538 townsend.gena@epa.gov EPA oversight lead
Randy McElveen | RPM NCDENR 919- 707-8341 | Randy.McElveen@ncdenr.gov NCDENR MMRP oversight lead (UXO-02)
Marti Morgan RPM NCDENR 919- 707-8342 | martha.morgan@ncdnr.gov NCDENR MMRP oversight lead (UXO-14)
Matt Louth CamLej Activity Manager | CH2M HILL 757 671-8311 matt.louth@ch2m.com Activity Manager for CamLej projects.
x417 Coordinates CH2M HILL projects at
CamLej with Navy contacts.
Kim Henderson Deputy CamLej Activity CH2M HILL 757-671-8311 kim.henderson@ch2m.com Deputy Activity Manager for CamLej
Manager projects
Chris Bozzini CamLej Quality Activity CH2M HILL 704-544-5163 Chris.bozzini@ch2m.com Quality Activity Manager for CamLej
Manager projects

Comments/Decisions:

Consensus: The Team will receive and comment on work plans associated with the PA/SIs and ESlIs presented in the session presentation. Any comments or
changes in the investigation approach will be addressed by the team over the course of the field investigation. The Team agrees to initiate mobilization to
complete the PA/SIs and Expanded Sis at UXO-01 (ASR#2.23), 01 (ASR#2.79a, b, c), 02, 07, 10, 11, 14, 21, 22, and 24.

Action Iltems: Prepare a Work Plan and UFP-SAP for review by the Project Team

Consensus Decisions: The Team agreed that the general approach for investigating UXO-01 (ASR#2.23), UXO-01 (ASR#2.79a ,b, and c), UX0-02, UXO-07,

UXO-11, UXO-14, and UXO-21 is acceptable.
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SAP Worksheet #10: Conceptual Site Model

This worksheet is broken down into Worksheet #10-1 and Worksheet # 10-2 to provide
conceptual site models for each site addressed by this document.
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SAP Worksheet #10-1: Conceptual Site Model- Site UXO-02

The objective of this SAP is to guide the assessment of potential environmental impacts related
to metals and pesticides resulting from munitions use and historical waste management
practices within Site UXO-02 and to evaluate whether potential impacts warrant further
assessment at Site UXO-02. This objective will be addressed by sampling and analysis of
environmental media for chemicals of concern identified in previous investigations, and human
health and ecological risk screening.

Background and Site History

Site UXO-02 is a 127-acre area located on military grid squares 7728 and 7828 (United States
Army Corps of Engineers [USACE], 2001). It is accessed by entering the Tactical Landing Zone
Owl Gate at Everett Creek Road located on NC Highway 210 immediately south of the Stone
Bay Entrance and following the gravel access road (Figure 10-1). Operable Unit No. 14,
Installation Restoration (IR) Site 69 is located within Site UXO-02.

Site 69, the Rifle Range Chemical Dump, a 14-acre area within site UXO-02, was historically
used (from 1950 to 1976) for the disposal of chemical wastes, including polychlorinated
biphenyls (PCBs), solvents, and pesticides. Based on available documentation, Site 69 may also
have a history of chemical warfare materiel (CWM) disposal. Discarded M9 chemical agent
(CA) detector kits were observed during a 1982 site visit (Water and Air Research, 1983). Formal
documentation of disposal methods, particularly related to CWM, is unavailable. In a disposal
single incident in 1953 or 1954 approximately 50 to 60 drums of suspected training agent were
reportedly delivered to the Site and disposed of in two trenches, each approximately 20 feet
deep. Another disposal incident occurred in 1970 when 5-gallon cans and 55-gallon drums of
dichlorodiphenyltrichloroethane (DDT), trichloroethene (TCE), and calcium hypochlorite were
placed together in a common pit. When soil was being placed over the containers, an explosion
occurred, resulting in a brush fire and ejection of drums as far as 120 feet from the pit (Water
and Air Research, 1983).

Soil and groundwater contamination resulting from chemicals disposed of at the Site 69 has
been identified during past environmental investigations and subsequent investigations. The
primary constituents at Site 69 are chlorinated volatile organic compounds (CVOCs) TCE and
its daughter products cis-1,2-dichloroethene (cis-1,2-DCE) and vinyl chloride (VC) in
groundwater.

Site UXO-02 was identified in the Final Range Identification and Preliminary Range Assessment
as an unnamed range of unspecified use on a 1973 range map and on another range overlay
maps as an “...unknown UXO contaminated area...” (USACE, 2001). The 1946 Range overlay
map indicated that the location was Mortar Range “L-2”, established in a 1945 Camp Training
Order. However, by March 1946, it was disestablished and no longer used for firing live
ammunition. Though USACE concluded that 60-millimeter (mm) and 81-mm mortar (practice,
high explosive [HE] white phosphorus, illumination) may have been fired on Mortar Range
“L-2” (USACE, 2001), a former Range Control Officer indicated Mortar Range “L-2” was used a
Platoon/Squad maneuver range with mortar projectiles used for illumination (Redmond, 2011).
As such, 60mm and 81-mm mortar, illumination and 40mm grenade, practice would have been
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SAP Worksheet #10-1: Conceptual Site Model- Site UXO-02 (continued)

used on Mortar Range “L-2”. The firing position for Mortar Range “L-2” was located along the
southern boundary of UXO-02, with impact trajectories due north into the New River.

The objective of the intrusive investigation is to assess the nature and extent of subsurface
munitions and explosives of concern (MEC) that may be present within the site. In addition,
environmental samples will be collected at site UXO-02 to further characterize previously
identified potential human health and ecological risks.
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SAP Worksheet #10-1: Conceptual Site Model — Site UXO-02 (continued)

Previous Site Investigations

The table below summarizes the historical and ongoing investigations at Site UXO-02, including investigations related to Site 69.

Table 10-1: Previous and ongoing investigations at Site UX0O-02

| S”? 69. Year qula Purpqse .Of Target Analytes Activities Aquifer Results and Conclusions
nvestigation Investigated Investigation
Rifle Range 1981, Groundwater | Sample water supply Volatile organic Groundwater and NA Elevated chlorinated VOCs, and
WWTP and 1982 (GW)/(surface | wells, monitoring wells, compounds (VOCs), | surface water trihalomethanes detected in
Chemical water (SW) and surface water to semi-volatile organic | sampling. groundwater samples collected from
Dump monitor for compounds (SVOCs), monitoring wells.
Sampling contaminants due to Pesticides, PCBs,
(U.S. Navy, proximity to suspected Metals
1981; U.S. dump site.
Navy, 1982)
Initial 1983 NA Evaluate historical All Historical records NA Drums of suspected chemical
Assessment records for evidence of review, site visits. agents, 5-gallon cans and 55-gallon
Study (WAR, environmental releases. drums of DDT, other pesticides, TCE
1983) sludge, wood preservative
compounds, training agents, and
PCBs. Disposal was reportedly in
pits/trenches between 6 and 20 feet
deep. At least 12 different
occurrences of dumping have been
documented.
Site 1984 GW/SW/SD Verify and characterize VOCs, organochlorine | Install 8 surficial Surficial VOCs were detected in groundwater
Assessment the presence and/or pesticides, PCBs, aquifer monitoring in the southern portion of the site
Report absence of pentachlorophenol, wells IR69-GWO01 near monitoring well IR69-GWO02.
(Confirmation contamination at Site 69 mercury, residual through IR69-GW08 The most significant compounds
Study) (ESE, by investigating chlorine (1984) Sample: 8 were: TCE, trans-1,2-DCE, and vinyl
1992) environmental media. surficial groundwater chloride detected in both IR69-GW02
monitoring wells (all and IR69-GWO03. Lower
1986 GW/SW/SD 1984 analy_ses_, phases of concentrations of VOCs were
tetrachlorodioxin, investigation), surface detected in surface water and
xylene, ME.K‘ MIBK‘ water and sediment pesticides were detected in off-site
ethylene dibromide (all phases of sediment samples.
investigation), and
1991 GW/SW/SD/ Full target compound | shellfish (1991 only).
Shellfish list VOCs, SVOCs,
pesticides, metals
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SAP Worksheet #10-1: Conceptual Site Model - Site UXO-02 (continued)

Site 69
Investigation

Year

Media
Investigated

Purpose of
Investigation

Target Analytes

Activities

Aquifer

Results and Conclusions

Remedial
Investigation
(Baker, 1997)

1992

Subsurface
soil (SB)

Identify potential
subsurface waste
disposal areas.

NA

Conduct geophysical
investigation in
transects near
suspected disposal
trenches.

NA

January -
March
1994

GWI/Soil/SW/
SD/Biota

Assess the nature and
extent of impacts in all
site media resulting

from historical site use.

VOCs, SVOCs,
pesticides, PCBs,
inorganics, and CWM
degradation
compounds

Collect 29 surface soil,
16 subsurface soil, 7
surface water and
sediment samples.
Sample surficial
groundwater via hydro
punch in 14 locations.
Install surficial
groundwater
monitoring wells IR60-
GWO09 through
IR69-GW12 (12.5 to
20 ft bgs), install upper
Castle Hayne aquifer
monitoring wells IR69-
GWO02DW (50 ft bgs),
IR69-GW12DW (58 ft
bgs). Sample all
monitoring wells.

Surficial,
Upper Castle
Hayne

May 1994

GwW

Vertically and
horizontally delineate
VOC impacts in
groundwater.

VOCs

Install surficial
monitoring well IR69-
GW13 (13 ft bgs),
upper Castle Hayne
aquifer monitoring
wells IR69-GWO03DW
and IR69-GW13DW
(60 ft bgs), and middle
Castle Hayne aquifer
well IR69-GW02DD
(125 ft bgs)

Surficial,
Upper and
Middle Castle
Hayne

December
1994

GW

Horizontally delineate
VOC impacts in
groundwater in southern
direction.

VOCs

Install and sample well
cluster IR69-GW14
(14 ft bgs), GW14IW
(62 ft bgs), and
GW14DW (127 ft bgs).

Surficial,
Upper and
Middle Castle
Hayne

The geophysical investigation
indicated there is potential buried
waste in the south and east portions
of Site 69. VOCs were detected in
the surficial, upper and middle Castle
Hayne aquifer in the southern portion
of Site 69. The highest
concentrations were located near
monitoring well IR69-GW15 cluster,
which is the suspected source area.
The human health risk assessment
indicated that unacceptable risk from
future residential use of groundwater
existed. No unacceptable risk exists
from exposure to site soils.
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SAP Worksheet #10-1: Conceptual Site Model - Site UXO-02 (continued)

| Slt(_e 69. Year Me_dla Purpqse .Of Target Analytes Activities Aquifer Results and Conclusions
nvestigation Investigated Investigation
January GW, SB Locate the source area VOCs Conduct geophysical Surficial
1995 near IR-69-GW02 and investigation near well
Remedial delineate the northern cluster IR69-GWO02.
S boundary of VOC Sample surficial
Investigation . ! ;
impacts in groundwater. groundwater using
(Baker, 1997) hydro punch in 9
(cont.) | yaro p
ocations near
anomalies detected in
the geophysics survey.
March GW Monitor source area VOCs Install and sample well Surficial,
1995 groundwater. cluster IR69-GW15 Upper Castle
(13 ft bgs) and IR69- Hayne
GW15IW (60 ft bgs)
near highest
concentration of VOCs
detected during hydro
punch investigation.
September GW Support treatment VOCs Install and sample Upper and
1995 study, assess vertical upper Castle Hayne Middle Castle
concentrations of VOCs aquifer monitoring well Hayne
in source area. IR69-GW15UW (37 ft
bgs) and middle
Castle Hayne aquifer
monitoring well IR69-
GW15DW (120 ft bgs).
March - GW Vertically delineate VOCs Install and sample Lower Castle
April 1996 VOCs in source area. lower Castle Hayne Hayne

aquifer monitoring
wells IR69-GW15BCH,
IR69-GW02BCH, and
IR69-GW03BCH

(230 ft bgs).
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SAP Worksheet #10-1: Conceptual Site Model - Site UXO-02 (continued)

Slt(_e 69. Year Me_dla Purpqse .Of Target Analytes Activities Aquifer Results and Conclusions
Investigation Investigated Investigation
Treatability 1996 - GW Test in-well aeration as VOCs Phase I: Install UVB Surficial, The UVB system was successful in
Study (Baker 1997 a remediation treatment system Upper Castle | reducing high concentrations in the
and SBP technology to remove (UVB injection well Hayne treatment well, subsurface litho logy
Technologies, VOCs in surficial and screened at 35-40 and prevented widespread treatment and
1998) upper Castle Hayne 66-70 ft bgs, and 12 the rate of decrease was low. The
aquifers. monitoring wells to 45 KGB system failed to operate and

and 75 ft bgs) and perform consistently due to formation

KGB treatment system material plugging the screens and

(KGB injection well sandpack. Overall in-well aeration

and 8 shallow was not recommended as a

monitoring wells to 9 treatment for Site 69 groundwater

and 12 ft bgs) to VOC impacts.

assess VOC removal

and the zone of

influence of each

treatment system

using dye tests and

analytical sampling.

Phase II: move UVB

system to higher area

of contamination

(IR69-GW15UW), run

both treatment

systems and continue

to monitor

groundwater VOC

concentrations.
Feasibility 1997 Soil/GW Identify and present NA Analyzed 2 soil Surficial, Removal of soil and waste material
Study (Baker, remedial alternatives for remedial alternatives 1) upper and was not an option because indefinite
1998) Site 69 soils and no action and 2) middle Castle | storage of CWM contaminated

groundwater institutional controls Hayne materials was required and such

contamination.

and 5 groundwater
remedial alternatives 1)
no action, 2)
institutional controls
and natural
attenuation, 3)
groundwater extraction
and physical treatment
with institutional
controls and
monitoring, 4) dual-
phase vacuum

storage was unavailable at the time
of the Feasibility Study (FS).
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SAP Worksheet #10-1: Conceptual Site Model - Site UXO-02 (continued)

Slt(_e 69. Year Me_dla Purpqse .Of Target Analytes Activities Aquifer Results and Conclusions

Investigation Investigated Investigation

extraction and

groundwater extraction

and physical treatment,

institutional controls

and monitoring, and 5)

In-situ air stripping with

institutional controls

and monitored natural

attenuation.
Interim 2000 Soil/GW Present selected interim NA Selected remedy for Surficial, Remedy included 5 years of
Record of remedy for Site 69 soil was institutional Upper, Middle | quarterly sampling 24 monitoring
Decision impacted media (soil land use controls. and Lower wells screened in all aquifer zones,
(Baker, 2000) and groundwater). Selected remedy for Castle Hayne | followed by 25 years of semi-annual

groundwater was sampling of 12 monitoring wells to be

institutional aquifer selected based on quarterly

use controls and sampling results.

monitored natural

attenuation.
Long Term 1998-2005 GW Present analytical VOCs Collect groundwater Surficial, VOCs were detected in Upper Castle
Monitoring results from long term from selected Upper and Hayne aquifer samples, indicating
(Engineering monitoring of Site 69 monitoring wells Middle Castle | that contamination was migrating
and groundwater. (surficial: IR69-GWO01, Hayne vertically.

Environment
Inc., 2005)

-GWO02, -GWO03, -
GW10, -GW12,
GW13, GW14, GW15;
upper Castle Hayne:
IR69-GW02DW, -
GWO03DW, -GW12DW,
-GW13DW, -GW14IW,
-GW15IW and middle
Castle Hayne: IR69-
GW15DW).
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SAP Worksheet #10-1: Conceptual Site Model - Site UXO-02 (continued)

Slt(_e 69. Year Me_dla Purpqse .Of Target Analytes Activities Aquifer Results and Conclusions
Investigation Investigated Investigation
Supplemental 2010 Surface and | Digital Geophysical VOCs, semivolatile surficial, Potential risks associated with future
Investigation subsurface Mapping (DGM) to organic compounds upper Castle | residential and industrial worker
soil, surface | delineate buried debris, (SVOCs), pesticides, Hayne, ingestion of groundwater from the
water, environmental sampling PCBs, and metals. middle Castle | surficial and upper Castle Hayne
sediment, to refine the nature and Real time screening Hayne, and aquifers were above the USEPA’s
groundwater | extent of impacted for Chemical Agent lower Castle | acceptable risk range and hazard
media (CA). Hayne level, but LUCs are in place that

prohibit use of groundwater as
drinking water.

For ecological receptors, pesticides
in soil and sediment were identified
as posing a risk to lower trophic level
receptors, but not to upper trophic
level receptors, although the data set
for sediments was limited. In surface
soil, Endrin and gamma BHC
(benzene hexachloride) were
retained for further risk evaluation. In
sediment, the pesticides 4,4’-DDD,
4,4-DDE, 4,4’-DDT, alpha-
chlordane, dieldrin, endosulfan |,
endosulfan sulfate, endrin, gamma-
BHC (lindane), heptachlor, and
methoxychlor potentially posed a
significant risk to lower level
receptors. Potential risks to lower
trophic level receptors from pesticide
exposure to groundwater discharging
to the surface were identified. The
pesticides contributing to the
elevated risk include 4,4’-DDD, 4,4’-
DDE, 4,4’-DDT, alpha-chlordane,
dieldrin, endosulfan |, endosulfan
sulfate, endrin, gamma-BHC
,heptachlor, and methoxychlor.

Recommended feasibility study and
The specific recommendations
included the completion of Step 3b
(problem formulation development)
to evaluate the distribution of
pesticides, the potential for Site 69 to
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SAP Worksheet #10-1: Conceptual Site Model - Site UXO-02 (continued)

Site 69
Investigation

Year

Media
Investigated

Purpose of
Investigation

Target Analytes

Activities

Aquifer

Results and Conclusions

be the source of pesticides found in
the downgradient areas, and their
potential toxicity to site receptors.

Notes:

GW-
groundwater

SW- Surface water

SD- sediment

NA- Not applicable

VOCs- volatile organic compounds
MEK-methyl ethyl ketone

MIBK-Methyl isobutyl ketone
PCB-Polychlorinated biphenyls

SVOC- Semi-Volatile Organic Compound

TCE-Trichloroethene
1,2 DCE-1,2-Dichloroethene

CWM - Chemical warfare materiel
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SAP Worksheet #10-1: Conceptual Site Model -Site UXO-02 (continued)

Step 3b (Problem Formulation Development)

Step 3b of the USEPA Ecological Risk Assessment 8-step process was performed as part of the
current work plan with data collected for Site 69.

The specific recommendations included the completion of Step 3b (problem formulation
development) to evaluate the distribution of pesticides, the potential for Site 69 to be the source
of pesticides found in the downgradient areas, and their potential toxicity to site receptors.

Endrin and gamma-BHC in surface soil remain constituents of potential ecological concern
(COPEC:s) as a result of the Step 3b evaluation. Endrin and gamma-BHC are organochlorine
pesticides. The other organochlorine pesticides detected in soil were not considered to pose risk.
Because no organophosphates were detected in soil, additional soil sampling is only necessary
for the organochlorine pesticides endrin and gamma-BHC.

All of the pesticides identified in Step 3a as COPECs in sediment for lower trophic level
receptors (DDD, DDE, DDT, alpha chlordane, beta-BHC, delta-BHC, dieldrin, endosulfan I,
endosulfan sulfate, endrin, gamma-BHC, gamma chlordane, heptachlor, and methoxychlor)
remain as COPECs after the Step 3b evaluation. Additionally, gamma- chlordane was also
considered to pose potential risk based on the identified surrogate screening value used in
Step 3b. One organophosphate pesticide, monocrotophos, was detected at a concentration one
to two orders of magnitude greater than other detected pesticides. While an ecological
screening value (ESV) was not available to evaluate this analyte, it was retained as a COPEC
because of the detected concentration.

PA/SI for Site UXO-02

A PA/SI was conducted in February and March 2010 for Site UXO-02 to evaluate the potential
presence and nature of impacts to environmental media resulting from historical munitions use
at the site, and to determine whether additional investigation and/or remediation activities
were necessary.

A DGM survey completed in February 2010 covered approximately 10 percent (11.3 acres) of
Site UXO-02. A total of 1,457 geophysical anomalies were identified within the survey area with
a signal greater than 3 millivolts (mV) (shown on Figure 10-2). Approximately 21 percent of the
detected anomalies (308 of the 1,457 total anomalies) were observed to be either cultural items
or signal noise. The cultural items were associated with debris from roadways, power lines, or
other trash/debris. A total of 1,149 anomalies were identified that could represent potential
subsurface MEC.

Environmental sampling included collection of:

e 205 surface soil samples (0-2 inches bgs) collected from Site UXO-02 using the TR-02-1
approach.

e 31 subsurface soil samples collected from the unsaturated portion of the soil core collected
using a DPT drilling rig at a depth immediately above the estimated water table during DPT
soil boring.
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SAP Worksheet #10-1: Conceptual Site Model -Site UXO-02 (continued)

e Groundwater samples collected from 28 temporary monitoring wells in UXO-02 and from 7
existing monitoring wells within the fenced perimeter of Site 69.

e Ten surface water and sediment samples each collected at co-located sites.

All samples were analyzed for explosives residues (including pentaerythritol tetranitrate
[PETN] and nitroglycerine ), perchlorate, and TAL metals. Additional analyses for dissolved
metals were conducted for surface water samples and groundwater samples collected from 20
of the temporary monitoring wells within UXO-02, and from the 7 pre-existing wells located
within the fenced area of Site 69.

The human health risk evaluation for Site UXO-02 concluded that exposure to surface soil and
surface water at Site UXO-02 is not expected to result in unacceptable human health risks. In
subsurface soil, sediment, and groundwater, the 95% UCL of the mean concentration resulted in
a cumulative carcinogenic risk above the screening criteria, however, chromium was the main
contributor to the carcinogenic risk associated with each media. The analytical data for
chromium are for total chromium; however, the RSL used for the screening was for hexavalent
chromium, the more toxic (and carcinogenic) form as compared to trivalent chromium. In the
past, prior to including the New Jersey EPA oral cancer slope factor for hexavalent chromium in
the table, USEPA’s RSL table presented a residential soil RSL for total chromium assuming a 1
to 6 ratio of hexavalent chromium to trivalent chromium. Assuming this ratio applies to
subsurface soil, sediment, and groundwater, exposure to subsurface soil, sediment, and
groundwater at Site UXO-02 were not expected to result in unacceptable human health risks.

The Integrated Exposure Uptake Biokinetic (IEUBK) model was used to determine that lead in
groundwater at Site UXO-02 does not pose a health risk under residential use of the site. Since
residential exposures are the most conservative, risks for any other potential receptor (i.e.,
construction worker) would be less than residential risks.

Based on the sample analysis for munitions constituents (MC), no significant risks to
populations of ecological receptors were identified within Site UXO-02.

The report recommended that the 1,149 anomalies potentially representing subsurface MEC be
investigated, that groundwater conditions should be additionally investigated under the
ongoing Site 69 investigation, and that additional assessment of MC will be re-evaluated upon
completion of the recommended intrusive investigation of geophysical anomalies.



INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-02 AND UXO-14
MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1

PAGE 41 OF 156

SAP Worksheet #10-1: Conceptual Site Model -Site UXO-02 (continued)
Conceptual Site Model- Site UXO-02

A conceptual site model (CSM) is critical to the development of an investigation strategy. The
following sections describe the site features, potential source areas and release mechanisms, and
their relationship with surrounding environmental media and receptors. A hypothetical three-
dimensional CSM for MCs at generic UXO sites is provided as Figure 10-3.

Physical Characteristics

The site topography ranges from low-lying gently undulating terrain to the north, deeply
incised gullies in the south, and steep bluffs bordering the New River. The local topographic
high, of roughly 36 feet above mean sea level, lies within the hummocky terrain of Site 69. The
vast majority of Site UXO-02 is wooded with some areas supporting dense undergrowth and
other areas with a high percent canopy closure and sparse understory. Much of the low-lying
area is covered by wetlands that discharge into the New River. An unnamed tributary of the
New River is located north of Site 69 and Everett Creek is located south of Site 69.

Site UXO-02 is underlain by clay and silt to very fine- to fine-grained sands of the surficial
aquifer. The surficial aquifer consists of predominantly sandy lean clay in the northern portion
of the site, grading to silty sand and poorly graded, fine-grained sand with lesser amounts of
clayey sand and sandy silt toward the southern areas of the site. Below the surficial aquifer is
the Belgrade Formation confining unit comprising of silty clays with lesser amounts of sand
with thicknesses ranging from 12-30 feet and thinning towards the east. Below the Belgrade
Formation are the sand and limestone aquifers of the Castle Hayne Formation (upper, middle
and lower aquifers respectively). The Castle Hayne Formation ranges from approximately 30 ft
bgs to greater than 230 ft bgs, the greatest depth drilled at Site 69 (CH2MHILL, 2010c).

The direction of shallow groundwater flow is north, south, east and west from the
topographically high Site 69.

Release History and Potential Sources of Release

Potential sources of hazardous materials include the dumping area defined as Site 69, and
potential sources of metals include munitions fired or discarded across the site. Site 69 was
identified as a dumping area in the Initial Assessment Study (WAR, 1983) for suspected
chemical agent and pesticides (see Table 10-1 for the site history).

Fate and Transport

MEC may be present on the surface and shallow subsurface. Soil and streambed erosion may
expose subsurface MEC. Surface water may transport MEC onsite.

Metals may be present on the surface and in the shallow subsurface and could potentially
release into surface water bodies and underlying sediments. Since no metals were identified in
surface soil or sediments above screening criteria, it is likely that concentrations of metals in
groundwater above screening criteria result from high turbidity in samples collected from
temporary monitoring wells, however.
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SAP Worksheet #10-1: Conceptual Site Model -Site UXO-02 (continued)

Pesticides may be present on the surface and in the shallow subsurface and could potentially
release into surface water bodies and underlying sediments. The origin of pesticides would
likely be from storage and disposal conducted within Site 69 and release from subsequent
degradation of materials. The degraded material could be transported by erosional forces
(surface water runoff and wind) to drainage features (e.g., wetlands) and deposited as
sediments.

In addition, surface pesticides could potentially become dissolved by precipitation and along
with subsurface contaminants, could subsequently leach through the vadose zone until
reaching the water table. Thereafter, the dissolved pesticides could be transported through the
aquifer by groundwater flux. The rate and direction of migration would be dependent upon the
aquifer properties and chemical-specific characteristics.

Potential Receptors

The potential receptors for Site UXO-02 include: current military personnel, future residents
(i.e., children and adults), and future construction workers. Exposure scenarios evaluated
included: exposure to surface soil for current military personnel and future residents; exposure
to subsurface soil for future construction workers; exposure to groundwater for future
residents; exposure to constituents of potential concern (COPCs) from ingestion of fish for
current and future recreational fishermen; and inhalation of airborne particles for future
residents, future construction workers, and current military personnel.

Problem Definition

Past investigations indicate that pesticide contamination is present at Site 69 (within Site UXO-
02), but no previous investigation has been conducted for the remaining areas of Site UXO-02.
Past PA/SI activities in Site UXO-02 indicate that metals may exceed regulatory levels in
groundwater. If one or more releases of pesticides or metals have occurred, it is unknown
whether such release(s) pose a potentially unacceptable risk to human health and/or ecological
receptors; therefore, further assessment is warranted.
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SAP Worksheet #10-1 —Conceptual Site Model -Site UX0O-02 (continued)

The environmental questions and problems to be addressed by the investigation are:

1.

Have there been releases of pesticides to soil? This question will be addressed by collecting
six surface soil samples from areas of UXO-02 outside the Site 69 fence line and submitting
them for laboratory analysis. The grab soil samples will be collected as shown on Figure 10-
4. Soil samples will be collected from depths of 0 to 2 inches bgs. Surface soil samples will be
analyzed for the organochlorine pesticides endrin and gamma-BHC.

Have there been releases of pesticides to sediment? This question will be addressed by
collecting up to twelve sediment samples will be collected from surface water drainage
areas across Site UXO-02, as shown on Figure 10-4. Sediment samples will be analyzed for
the organophosphate pesticide monocrotophos and organochlorine pesticides.

Have there been releases of metals to groundwater? This question will be addressed by
collecting and analyzing groundwater samples from five new and five existing monitoring
wells screened within the surficial aquifer. The five new monitoring wells will be
constructed adjacent to areas where metals concentrations were detected above screening
values in previous investigations (Figure 10-5). The actual monitoring well locations may be
adjusted based upon site conditions (e.g., flooded areas) and access. Three selected samples
collected from monitoring wells in proximity to surface water bodies will also be analyzed
for dissolved metals and dissolved hexavalent chromium to assess transport pathways to
surface water and sediment and availability to receptors.

If MEPPH/MEC is disposed via detonation onsite or is observed with filler that appears
to have leaked into adjacent soil, has a release of MC occurred? To address this question,
samples will be collected at locations where controlled detonations/blow-in-place (BIP)
operations are conducted and at locations where MEC/material potentially presenting an
explosive hazard (MPPEH) filler appears to have leaked into the adjacent soil. Composite
surface soil samples will be collected using the TR-02-1 sampling approach in the resulting
crater, and the incremental sampling method will be utilized to collect a sample from
outside of the crater. In the instances where MEC/MPPEH is consolidated for controlled
detonation and where it the MEC/MPPEH filler appears to have leaked to the adjacent soil,
composite soil samples will be collected using the TR-02-01 sampling approach. Samples
will be analyzed for explosives residues (nitroaromatics and nitroamines, PETN,
nitroglycerin, perchlorate), and TAL metals.

If releases are identified through environmental sampling and analysis, what is the appropriate
next step?

This determination will be made based on an evaluation of the analytical data in accordance
with the decision analysis tree shown in Worksheet #11.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-14

The objective of this SAP is to guide the assessment of potential environmental impacts related
to the metals: antimony, lead, and mercury at Site UXO-14 resulting from munitions use; and to
evaluate whether potential impacts warrant further assessment at Site UXO-14. This objective
will be addressed by sampling and analysis of antimony, lead, and mercury in site soils, and
human health and ecological risk screening.

Site Background and History

Site UXO-14 includes two separate areas located west of Powder Lane in the Stones Bay area of
MCB CamlLej (Figure 10-6). The eastern area of Site UXO-14, the Former Indoor Pistol Range
area, includes approximately 0.09 acres of level terrain consisting of maintained grass and a
loose sandy area in the vicinity of the former building footprint. Construction debris, unrelated
to the site, was stockpiled but removed from the Former Indoor Pistol Range area prior to the
2009 PA/SI field activities. The building that comprised the Indoor Pistol Range appeared on
base maps from 1950 until 1996. The Indoor Pistol Range appears in the 1962 and 1989 historical
aerial photographs. According to Base Range Safety Officer Duane Richardson, the Indoor
Pistol Range was only used for small arms training.

The western area of Site UXO-14, the Former Gas Chamber area, is approximately 0.04 acres in
size and is heavily wooded with thick underbrush. The land surface within the Former Gas
Chamber area slopes toward the south and west, toward an unnamed tributary of the New
River. The Former Gas Chamber area been used for scrap metal storage, though none was
present during the 2009 PA /SI field activities. Building RR-63, the former Gas Chamber,
appeared on maps as a gas chamber from 1950 through 1954. After 1954 it was designated as
storage and was present on maps until 1965. On the 1962 historical aerial photograph, the area
is completely overgrown and Building RR-63 is not visible. The 1989 historical aerial
photograph also shows the area as being heavily wooded. According to the Final Range
Identification and Preliminary Range Assessment, it is assumed that tear gas was used at this
facility (USACE, 2001).

The objective of the intrusive investigation is to assess the nature and extent of subsurface
munitions and explosives of concern (MEC) that may be present within the site. In addition,
environmental samples will be collected at the Site UXO-14 Former Indoor Pistol Range area to
further characterize previously identified potential human health and ecological risks.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-14 (continued)

Previous Site Investigations

A PA/SI was conducted in 2009 for Site UXO-14 to evaluate the potential presence and nature
of impacts to environmental media resulting from historical munitions use at the site, and to
determine whether additional investigation and/or remediation activities were necessary. The
PA /Sl included a DGM survey over approximately 20 percent (approximately 0.008 acre) of the
Former Gas Chamber portion of Site UXO-14 and environmental sampling for MC. The DGM
survey yielded a total of 17 geophysical anomalies with a signal greater than 3 mV and
representing potential subsurface MEC, primarily concentrated in the eastern half of the site
(CH2M HILL, 2011c). Figure 10-7 shows the DGM area and the distribution of anomalies
representing potential subsurface MEC.

Environmental sampling for MC analysis within Site UXO-14 consisted of:

e 20 surface soil samples collected using the TR-02-1 approach at a depth interval of 0 to
2 inches bgs.

e Four subsurface soil samples from soil cores collected using a DPT rig.
e Four groundwater samples collected from temporary groundwater monitoring wells.

Soil samples collected from the Former Indoor Pistol Range area of Site UXO-14 were analyzed
for TAL metals. Soil samples collected from the Former Gas Chamber area of Site UXO-14 were
analyzed for SVOCs. Groundwater samples were analyzed for total and dissolved TAL metals
(within the Former Indoor Pistol Range area of Site UXO-14 only) and SVOCs (within the
Former Gas Chamber area of Site UXO-14 only).

Human health and ecological risk screening indicates that further investigation of Site UXO-14
is necessary to delineate the extent of elevated metals concentrations within the surface and
subsurface soils at the Former Indoor Pistol Range area. Surface and subsurface soil
exceedances of screening criteria are shown on Figure 10-8 and Figure 10-9, respectively.
Antimony, mercury (from ERS only), and lead were identified as COPCs in surface soils within
the Former Indoor Pistol Range area during the ecological risk screening (ERS) and human
health risk screening (HHRS) processes. Antimony and lead were identified as COPCs in
subsurface soils within the Former Indoor Pistol Range area. The risk screening process
indicated that the detected concentrations of SVOCs and metals in Site UXO-14 groundwater
did not present an unacceptable risk to human health or ecological receptors. Additionally, the
human health and ecological risk screening indicates that no unacceptable risk to human health
or ecological receptors were identified for exposure to soil and groundwater within the Former
Gas Chamber area of Site UXO-14.

Based on the DGM results, the report recommended that an intrusive investigation be
performed to assess the nature of the geophysical anomalies representing potential subsurface
MEC at the Former Gas Chamber area. It also recommended that additional sampling of MC be
re-evaluated. Additional investigation was recommended to delineate extent of the identified
impacts to surface and subsurface soil at the Former Indoor Pistol Range area.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-14 (continued)

Conceptual Site Model

The following sections describe the site features, potential source areas and release mechanisms,
and their relationship with surrounding environmental media and receptors for Site UXO-14.
Hypothetical three-dimensional CSM for MCs at generic UXO sites is provided as Figure 10-3.

Physical Characteristics

The former Indoor Pistol Range area is located on level terrain consisting of maintained grass
and a loose sandy area representing the former building footprint. The former Gas Chamber
area is heavily wooded with thick underbrush. The land surface within the former Gas
Chamber area slopes toward the south and west, toward an unnamed tributary of the New
River.

Based on soil cores collected during the PA /SI, subsurface geology at the site consists of
shallow deposits at the site consist of discontinuous layers of fine-grained sediments consistent
with the Undifferentiated formation. Particle sizes ranged from clays to fine-grained sands.

Site-specific hydrogeologic information was derived from the installation of four shallow
temporary monitoring wells during the PA /SI. The temporary well depths for Site UXO-14
ranged from 15 to 18 ft bgs which were screened above the Castle Hayne confining unit in the
surficial aquifer. In December 2009, groundwater flow in the surficial aquifer mimicked
topography and generally flowed toward the southwest.

Potential Sources of Release

Potential sources of MC include soils formerly composing firing berms or backstops as well as
expended or intact small arms ammunition.

Fate and Transport

Metals may be present on the surface and in the shallow subsurface and could potentially
release into offsite surface water bodies and underlying sediments.

Potential Receptors

The potential receptors for Site UXO-14 include: visitors, trespassers, Base/industrial workers,
and maintenance workers. Current receptors may come in contact with surface soil. Exposure
routes may include incidental ingestion of and dermal contact with the surface soil and
inhalation of volatile and particulate emissions from the surface soil.

Future site use is not expected to change significantly from current site use; therefore, potential
future receptors include current receptors and construction workers who perform any future
construction projects at the site. Additionally, although unlikely, future residents are included
as a worst-case scenario, to evaluate unrestricted future site use. Future receptors could be
exposed to surface and subsurface soil if future construction at the site were to result in re-
working the soil and exposing the subsurface soil. Exposure routes for future exposure to the
surface and subsurface soil are the same as those for current surface soil: incidental ingestion of
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-14 (continued)

and dermal contact with the soil, and inhalation of volatile and particulate emissions from the
soil.

Problem Definition

Past investigations indicate that antimony, lead, and mercury contamination is present at Site
UXO-14 within Former Pistol Range area. If one or more releases of metals have occurred, it is
unknown the nature and extent of area which presents potentially unacceptable risk to human
health and/or ecological receptors; therefore, further assessment is warranted.

The environmental questions and problems to be addressed by the investigation are:

1.

Have there been releases of antimony, lead, and mercury to soil? This question will be
addressed by collecting fourteen surface soil and seven subsurface soil samples in and
around the Former Pistol Range area and submitting them for laboratory analysis. Soil
sampling locations are shown on Figure 10-10. Surface soil samples will be collected using
the TR-02-1 sampling method. Surface soil samples will be collected by compositing a
minimum of 30 sample increments from random locations within each 1m x 1m sampling
location from depths of 0 to 2 inches. Seven subsurface soil samples will be collected from
the unsaturated zone immediately above the water table (estimated at 5 feet below ground
surface) by hand augering. Soil samples will be analyzed for antimony, lead, and mercury.

If MEPPH/MEC is disposed via detonation onsite or is observed with filler that appears
to have leaked into adjacent soil, has a release of MC occurred? Although unlikely at a
small arms range, if MEC/ MPPEH is identified and disposed onsite, samples will be
collected at locations where controlled detonations/blow-in-place (BIP) operations are
conducted and at locations where MEC/MPPEH filler appears to have leaked into the
adjacent soil. Composite surface soil samples will be collected using the TR-02-1 sampling
approach in the resulting crater, and the incremental sampling method will be utilized to
collect a sample from outside of the crater. In the instances where MEC/MPPEH is
consolidated for controlled detonation and where it the MEC/MPPEH filler appears to have
leaked to the adjacent soil, composite soil samples will be collected using the TR-02-01
sampling approach. Samples will be analyzed for explosives residues (nitroaromatics and
nitroamines, PETN, nitroglycerin, perchlorate), and TAL metals.

If releases are identified through environmental sampling and analysis, what is the
appropriate next step?

This determination will be made based on an evaluation of the analytical data in accordance
with the decision analysis tree shown in Worksheet #11.
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SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements

This section presents the project quality objectives for the investigations at Site UXO-02 and
UXO-14.

Who will use the data?

At Site UXO-02, the data will be used by the MCB CamlLej project team to evaluate pesticide
impacts to surface soil and sediment from onsite disposal activities and metal impacts to
groundwater potentially from munitions use. At site UXO-14, the data will be used to evaluate
metals impacts to surface and subsurface soils from small arms use. The data at both sites will
be used to assess whether the potential releases warrant further assessment or action.

What are the project action limits?

The project action limits were developed by the project team and are based on established criteria,
as summarized below:

Site UXO0-02
Groundwater

1. Inaccordance with policy developed by the Project Team, groundwater analytical results for
metals will be compared to two times the mean base background concentrations (Baker,
2002).

2. Groundwater analytical results will be compared to North Carolina Administrative Code
(NCAC) 2L Groundwater Quality Standards (NCGWQS) (NCDENR, 2010b).

e If a standard for a substance is less than the laboratory practical quantitation limit, the
detection of that substance at or above the practical quantitation limit shall constitute a
violation of the NCGWQS. The practical quantitation limit for this project is set at the
laboratory limit of quantitation (LOQ).

3. Groundwater analytical results also will be compared to the adjusted U.S. Environmental
Protection Agency (USEPA) regional screening levels (RSLs) for tap water (USEPA, 2011)
and drinking water maximum contaminant levels (MCLs). The RSLs based on
noncarcinogenic effects will be adjusted by dividing by 10 to account for exposure to
multiple constituents; the RSLs based on carcinogenic effects will be used as presented in
the USEPA RSL table.

Surface Soil

1. Surface soil analytical results also will be compared to the adjusted (as defined above)
USEPA RSLs for industrial and residential soil (USEPA, 2011).

2. Surface soil analytical results also will be compared to the NCDENR Soil Screening Levels
(SSLs) (NCDENR, 2011).
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SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements (continued)

Sediment

Concentrations of target analytes detected in sediment samples will be compared to the USEPA
RSLs for residential soil. The adjusted USEPA soil RSLs are the established screening criteria for
sediment at MCB CamLej.

Site UXO-14
Surface and subsurface Soil

1. Subsurface soil analytical results also will be compared to the adjusted (as defined above)
USEPA RSLs for industrial and residential soil (USEPA, 2011).

2. Subsurface soil analytical results also will be compared to the NCDENR Soil Screening
Levels (SSLs) (NCDENR, 2010a).

What will the data be used for?

The data will be used to evaluate:

¢ Human health screening and ecological risk assessments, the nature of any contamination,
its significance of release and if releases took place, and if so, whether further assessment or
interim action is warranted.

What types of data are needed?

e Worksheet #10-1 and Worksheet #10-2 define the sample media and target analyte list to be
used during this investigation of Site UXO-02 and Site UXO-14, respectively. Since previous
investigations resulted in COPCs, the target analytes list for Site UXO-02 includes metals for
groundwater, and the organochlorine pesticides endrin and gamma-BHC for surface soil
and organochlorine pesticides, monocrotophos, and total organic carbon (TOC) for
sediment; the target analytes list for Site UXO-14 includes selected metals: antimony, lead,
and mercury for surface and subsurface soil.

e Water quality parameters, including field testing for pH, conductivity, oxidation-reduction
potential, dissolved oxygen, temperature, and turbidity, will be measured during the
purging of the monitoring wells and sampling of surface water at Site UXO-02.

e Lithologic logging of soil cuttings will be conducted during drilling operations at Site UXO-
02. The logging activities will facilitate selection of well screen intervals and will
supplement the CSM.

e Surface and subsurface soil and sediment sample locations will be recorded by hand-held
global positioning system (GPS) devices during environmental sampling activities.
Following sample collection, the Site UXO-02 monitoring well locations and elevations will
be surveyed by a NC-licensed surveyor. Field activities will be recorded in a field notebook
to document adherence to the approved work plan. The CH2M HILL “Preparing Field Log
Books SOP” located in Attachment 2 describes the documentation required for log book
completion.
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How

SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements (continued)

“good” does the data need to be in order to support the environmental decision?

e Laboratory analytical data will be distributed to a third-party validator for data quality
evaluation. Data validation procedure requirements are detailed in Worksheet #36. The data
needs to be of sufficient quality for determining the concentration of constituents in media
samples such that the project objectives can be achieved.

e Visual observations (soil saturation, staining etc.) will be used to determine appropriate well
screen placement for groundwater sampling at Site UXO-02 and to help select subsurface
soil sampling intervals at Site UXO-14.

e The groundwater sampling activities must result in the collection of samples that are
representative of the water-bearing formation. This will be ensured, in part, by installing
and developing the groundwater monitoring wells at Site UXO-02 in accordance with the
CH2M HILL “Installation of Shallow Monitoring Wells SOP” (Attachment 2).

e Inaddition to correct installation procedures, monitoring wells at Site UXO-02 must be
purged to allow for a representative sample to be collected. Purging will be considered
complete when the water quality parameters (temperature, pH, specific conductance, DO,
turbidity and ORP) have stabilized for three consecutive readings (every 3 to 5 minutes),
and at least 1 well volume has been purged with minimal drawdown. Stabilization is
achieved when the water quality parameters meet the following criteria:

Temperature: within 1 degree Celsius

pH: within 0.1 pH units

Specific conductance: within 3 percent

Dissolved oxygen: within 10 percent

Turbidity: within 10 percent or as low as practicable given sampling conditions
ORP: within 10 mV

Groundwater sampling procedures for Site UXO-02 are detailed in Worksheet #14.

During the investigation, QA /QC samples will be collected along with the various media
samples as a check on sampling and analytical protocol. Worksheet #20 describes the QA /QC
quantities and analyses for this UFP-SAP.
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SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process

Statements (continued)

How much data should be collected?

1. For environmental sampling this question will be answered by the following. The number
of samples and rationale are provided in Worksheet #17:

UXO-02 Surface Soil and Sediment: A total of six surface soil samples and up to 12
sediment samples are proposed for collection and subsequent analysis for
organochlorine pesticides endrin and gamma-BHC for surface soil and organochlorine
pesticides, monocrotophos, and total organic carbon (TOC) for sediment. Investigation
activities for pesticides are focused primarily on historical disposal activities involving
Site 69.

UXO-02 Groundwater: Based on metals having been detected above screening levels in
groundwater during the PA/SI, additional groundwater data will be collected for TAL

metals. A total of ten samples will be collected from monitoring wells (5 newly installed
and 5 existing) and subsequently TAL metals analysis.

UXO-14 Soil: Based on the metals : antimony, lead, and mercury having been detected
above screening levels in soil during the PA/SI, fourteen surface soil samples and seven
subsurface soil samples will be collected to define the nature and extent of
contamination. Soil samples will be analyzed for antimony, lead, and mercury.

Where, when, and how should the data be collected/generated?

e The environmental samples will be collected within and west of Site UXO-02 as shown on
Figures 10-4 and 10-5 (Site UXO-02) and Figure 10-10 (Site UXO-14).

e The proposed investigation will be conducted in July 2011.

e The environmental samples will be collected in accordance with the SOPs presented in
Worksheet #21.
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SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements (continued)

Who will collect and generate the data? How will the data be reported?

e CH2M HILL staff will collect environmental samples, including groundwater, subsurface
soil, sediment, and surface water, as outlined in Worksheets #10-1, #10-2, and #18.

¢ Borehole drilling, monitoring well installation, and well development at Site UXO-02 will be
performed by a North Carolina-licensed well drilling subcontractor with oversight provided
by CH2M HILL staff.

e Laboratory analytical services will be provided by a qualified analytical laboratory under
subcontract to CH2M HILL.

e Once generated, analytical data will be submitted to a qualified data validation company for
validation against analytical methodology requirements and measurement performance
criteria presented in this UFP SAP.

e CH2M HILL will receive validated data and upload the data into a centralized electronic
database used for Navy projects by project team.

e Data will be reported in the intrusive investigation report, which will be submitted to the
Navy as a draft for review prior to distribution to the NCDENR and USEPA for review and
approval.

How will the data be archived?

Data will be archived according to the Navy CLEAN program/contract requirements. Data will
be uploaded into a centralized database Naval Installation Restoration Information Solution
(NIRIS) maintained by CH2M HILL and used for Navy projects. At the end of the project, paper
copies of archived laboratory data and validation reports will be returned to the Navy.

Project quality objectives listed in the form of if/then qualitative and quantitative statements.

The decision analysis process depicted on Figure 11-1 represents the project quality objectives
(PQOs) for the environmental media sample data collected at the sites. The general objective of
the decision analysis process is to evaluate whether a CERCLA-related release occurred and, if
so, whether the release warrants further investigation or action.
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Figure 11-1
Project Quality Objectives Decision Flow Chart
Contract Task Order WE41, Site UX0O-02 and UXO-14,
MCB CamLej
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SAP Worksheet #12-1: Field Quality Control Samples- Site UX0O-02

Matrix:

Analytical Group:

Concentration Level:

Surface Soil

Organochlorine (OC) Pesticides (Select: Endrin and Gamma-BHC)

Low

Measurement Performance

QC Sample
Assesses Error
for Sampling (S),
Analytical (A), or

QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria both (S&A)
. . ) . Relative Percent Difference
Field Duplicate One per 10 field samples Precision (RPD) <30% S&A

] j Organochlorine (OC)

Equipment Rinseate Pesticides One per day Bias / Contamination Same as Field Blank S&A
Blank . .
(Select: Endrin and
Gamma BHC)

Temperature Blank One per cooler Accuracy / Representativeness 2-6 degrees Celsius (°C) S
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SAP Worksheet #12-2: Field Quality Control Samples- Site UXO-02

Matrix:

Analytical Group:

Concentration Level:

Sediment

Organochlorine (OC) Pesticides

Low

Measurement Performance

QC Sample
Assesses Error
for Sampling (S),
Analytical (A), or

QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria both (S&A)
Field Duplicate One per 10 field samples Precision RPD <30% S&A
EqmmeelnatnIElnseate Orgar;%cst:ilgircljr;es (0C) One per day Bias / Contamination Same as Field Blank S&A
(Full List)
2-6 degrees Celsius (°C) S

Temperature Blank

One per cooler

Accuracy / Representativeness
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SAP Worksheet #12-3: Field Quality Control Samples- Site UXO-02

Matrix:

Analytical Group:

Concentration Level:

Sediment

Organophosphorus (OP) Pesticides (Select: Monocrotophos)

Low

Measurement Performance

QC Sample
Assesses Error
for Sampling (S),
Analytical (A), or

QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria both (S&A)
Field Duplicate One per 10 field Precision RPD <30% S&A
samples
i i Organophos-phorus (OP
Equmglr;tnlilnseate gPestri)cidesp(SeIec’E: ) One per day Bias / Contamination Same as Field Blank S&A
Monocrotophos)
Temperature Blank One per cooler Accuracy / Representativeness 2-6 degrees Celsius (°C) S
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SAP Worksheet #12-4: Field Quality Control Samples- Site UXO-02

Matrix:

Analytical Group:

Concentration Level:

Sediment
Total Organic Carbon (TOC)

Low

Measurement Performance

QC Sample
Assesses Error
for Sampling (S),
Analytical (A), or

QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria both (S&A)
Field Duplicate O”esgfnrp1lgsf'e'd Precision RPD <30% S&A
Equipment Rinseate Total Organic Carbon One per day Bias / Contamination Same as Field Blank S&A
2-6 degrees Celsius (°C) S

Temperature Blank

One per cooler

Accuracy / Representativeness
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SAP Worksheet #12-5: Field Quality Control Samples- Site UXO-02

Matrix:

Analytical Group:

Groundwater

Total and Dissolved TAL Metals, including Mercury and Hexavalent Chromium) !

Concentration Level: Low
QC Sample Assesses Error
Measurement for Sampling (S), Analytical
QC Sample! Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria (A), or both (S&A)
Field Duplicate One per 1|0 field Precision RPD <20% S&A
Total and sampies
Dissolved TAL S Field
Equipment Rinseate Blank Metals, including One per day Bias / Contamination amglask e S&A
Mercury and an
Hexavalent
chromium Accuracy / 2-6 degrees
Temperature Blank One per cooler Representativeness Celsius (°C) S

' Al field QC presented in this Worksheet will be collected for each analytical method (SW-846 6010C, 7470A, and 7196A), for both total and dissolved

constituents.
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SAP Worksheet #12-6: Field Quality Control Samples- Site UXO-14

Matrix:

Analytical Group:

Surface Soil, Subsurface Soil

Metals (Antimony, Lead, and Mercury)

Concentration Level: Low
QC Sample Assesses
Error for Sampling (S),
Analytical Measurement Performance Analytical (A), or both
QC Sample! Group Frequency Data Quality Indicators (DQIs) Criteria (S&A)
Field Duplicate One per 10 field samples Precision RPD <20% S&A
Metals
Equipment (Select: . - ,
Rinseate Blank Antimony, One per day Bias / Contamination Same as Field Blank S&A
Lead, and
Mercury)
Temperature Blank One per cooler Accuragy/ 2-6 degrees Celsius (°C) S
Representativeness
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SAP Worksheet #12-7: Field Quality Control Samples- Sites UX0O-02 & UX0-14 Post Detonation Sampling

Matrix: Surface Soil and Surface Soil Composite
Analytical Group: Explosives, including Perchlorate’

Concentration Level: Low

QC Sample Assesses
Error for Sampling (S),
Measurement Performance Analytical (A), or both
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria (S&A)
For Explosives RPD <20%
Field Duplicate One per 10 field samples® Precision For Perchlorate RPD S&A
<15%
] ] Explosives,
Equipment Rinseate including One per day® Bias / Contamination Same as Field Blank S&A
Blank Perchlorate
Temperature Blank One per cooler Accuracy / Representativeness | 2-6 degrees Celsius (°C) S

' Al field QC will be collected for each analytical method (SW-846 8330B and 6850).
2For Field Duplicates, surface soil and surface soil composite samples will be treated as separate matrices.

3 Equipment blanks will be collected one per day per piece of deconned equipment. It is anticipated that surface soil grab and composite samples will be collected
with different equipment.
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SAP Worksheet #12-8: Field Quality Control Samples- Sites UX0O-02 & UX0-14 Post Detonation Sampling

Matrix:
Analytical Group:

Concentration Level:

Surface Soil Composite

TAL Metals, including Mercury

Low

Measurement Performance

QC Sample Assesses

Error for Sampling (S),

Analytical (A), or both
(S&A)

QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria
Field Duplicate One per 10 field samples’ Precision RPD <20% S&A
Equipment Rinseate TAL Mgtals, One per day2 Bias / Contamination Same as Field Blank S&A
Blank including
Mercury
2-6 degrees Celsius (°C) S

Temperature Blank

One per cooler

Accuracy / Representativeness

' For Field Duplicates, inner crater and outer crater composite samples will be treated as separate matrices (Refer to Worksheet #18).
2 Equipment blanks will be collected one per day per piece of decon equipment. It is anticipated that surface soil grab and composite samples will be collected with

different equipment.
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SAP Worksheet #13: Secondary Data Criteria and Limitations Table

Secondary Data

Data Source

Data Generator(s)

How The Data Will Be Used

Limitations on Data Use

Site UX0O-02
Marine Corp Library at Quantico
CH2M HILL, Archival Records Search National Archives and Records Data and Archival Records
2009 Archival | Reportfor the Preliminary : Administration Planning and Sample Location | 'a19¢ !N age from 3-69
Assessment/Site Inspection of Site CamLej Base Files . years old and may not be
Report : ) , Selection ;
UXO0-02, Unnamed Explosive Range | Base Personnel Interviews representative  of current
ASR #2.201 conditions
CH2M HILL soil, sediment
. CH2M HILL, Supplemental surface water and groundwater Data is limited to
2011 Site 69 s g . , .
Supplemental questlgatlon . data 2010 Plannlpg and Sample Location | approximately 1.4 acres of
s Site 69, Operable Unit No. 14— Selection the 127 acre investigation
Investigation . )
Rifle Range Chemical Dump area
CH2M HILL, Preliminary . -
Assessment/Site Inspection Report CH2M HILL DGM, soil, sediment . . Data is I|m|_ted _to T.AL
2011 PA/SI . Planning and Sample Location | metals, explosives (including
MMRP Site UX0O-02, Unnamed surface water and groundwater . : .
Report Selection PETN and nitroglycerin),

Explosive Contaminated Range, ASR
#2.201

data 2010

and perchlorate.
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SAP Worksheet #13: Secondary Data Criteria and Limitations Table (continued)

Secondary Data

Data Source

Data Generator(s)

How The Data Will Be Used

Limitations on Data Use

CH2M HILL, Archival Records Search
Report for the Preliminary
Assessment/Site Inspection of Site
UXO-14, Former Site of Indoor Pistol
Range and Gas Chamber (Rifle
Range Area) ASR #2.199 and #2.200

Marine Corp Library at Quantico
National Archives and Records
Administration

CamLej Base Files

Base Personnel Interviews

Planning and Sample Location
Selection

Data and Archival Records
range in age from 3-69
years old and may not be
representative of current
conditions

Site UX0O-14
2009 Archival
Report

2011 PA/SI
Report

CH2M HILL, Preliminary
Assessment/Site Inspection Report
MMRP Site UXO-14 Former Indoor
Pistol Range(ASR #2.199) and Gas
Chamber (ASR #2.200) (Rifle Range
Area)

CH2M HILL. Groundwater and
soil data 2009

Planning and Sample Location
Selection

Data is limited to area within
the site UXO-14 boundary
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SAP Worksheet #14: Summary of Project Tasks

Pre-Field Tasks

Procure subcontractors.

Schedule field and support staff.

Procure or rent all equipment and bottleware.

Conduct an Operational Readiness Review (ORR) to determine that all Standard
Operating Procedures (SOPs) and the Accident Prevention Plan/Health and Safety Plan
(APP/HSP) are in place for field tasks.

Field Tasks

The field investigation will accomplish the project objectives through the following
activities, which will be conducted in accordance with CH2M HILL SOPs and the MMRP
Master Project Plans. MEC anomaly avoidance will be conducted by a UXO technician as
described in the APP/HSP (Appendix A of the Work Plan) during all field tasks.

Mobilization

A mobilization period will include identifying, briefing, and mobilizing staff, as well as
securing and deploying equipment. Mobilization activities include general activities and a
kickoff and site safety meeting

General Activities

e Identify/procure, package, ship, and inventory project equipment, including GPS
equipment, hand tools, and supplies.

e Coordinate with local agencies, including the Marine Corps, Base staff, police, and fire
department, as appropriate.

e Coordinate communications and other logistical support.
e Finalize operating schedules.
e Test and inspect equipment.

¢ Conduct site-specific training on the UFP SAP, APP/HSP, and MEC avoidance
procedures and hazards.

e Review subcontractor Activity Hazard Analysis (AHA) forms.

e Verify that all forms and other project documentation are in order and that project team
members understand their responsibilities regarding project-reporting requirements
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SAP Worksheet #14—Summary of Project Tasks (continued)

Kickoff/Safety Meeting

During mobilization, a kickoff and site safety meeting will be conducted. This meeting will
include a review of this UFP SAP and review and acknowledgment of the APP/HSP by all
site personnel. Additional meetings will occur as needed, as new personnel, visitors, and/or
subcontractors arrive at the site.

Land Surveying

Land surveying services will be conducted in accordance with Section 7.4 of the MMRP
Master Project Plans. MEC anomaly avoidance will be practiced as described in the
APP/HSP (Appendix A of the Work Plan)). A survey will be conducted at Site UXO-02 will
occur after environmental sampling activities have concluded and will include surveying
the coordinates and elevations of the newly installed monitoring wells locations.

Vegetation Clearance

If necessary, limited vegetation clearance will be conducted to provide access for sampling
activities. Vegetation less than 6 inches in diameter will be removed to within 6 inches of the
ground surface. Vegetation clearing will be accomplished using a combination of
mechanical and manual methods.

UXO technicians will conduct MEC avoidance activities in the vegetation removal areas
according to the MEC avoidance procedures included in the APP/HSP (Appendix A of the
Work Plan). The brush and trees will be mulched and left in place. Trees greater than 6
inches in diameter will not be removed.

In the event that plant species are encountered that are listed by the United States Fish and
Wildlife Service as threatened or endangered, steps will be taken to manage site activities in
accordance with the Environmental Protection Plan (Chapter 8 of the Work Plan).

Geospatial Information and Electronic Submittals

Methods, equipment, accuracy, and submittal requirements for survey locations and
mapping are described in Section 7.4 of the MMRP Master Project Plans.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Environmental Site Sampling

Anomaly avoidance will be practiced during all sampling activities as described in the
Appendix A of the Work Plan.

Monitoring Well Installation- Site UXO-02

Shallow groundwater monitoring wells will be constructed at Site UXO-02 to allow
collection of groundwater samples. Each well will be constructed of 2-inch Schedule
40 polyvinyl chloride (PVC). Wells will be constructed using 10 feet of 2-inch inside
diameter, 0.010-inch machine slotted Schedule 40 PVC screen with a bottom cap.
The wells will be installed by auger in accordance with the “Monitoring Well
Installation SOP” located in Worksheet #21. The well screen will be installed to
bracket the water table. Each well will be completed with a #2 filter pack from the
bottom of the well to 2 feet above the top of the screen interval. A 2-foot hydrated
bentonite will be installed above the filter pack and allowed to hydrate for 30
minutes prior to grouting with a bentonite /Portland cement slurry to ground
surface. Each well will be completed with a flush-mounted, traffic-rated well
monument and locking well cap.

The monitoring wells will be developed by the drilling contractor. The primary
purpose of well development is to reduce turbidity.

Static groundwater elevations will be measured in all monitoring wells using a water
level indicator or oil/ water interface probe, as appropriate. The depth from the top
of casing to fluid level will be recorded to the nearest 0.01 foot. The indicator will be
decontaminated after use in each well.

Groundwater Sampling- Site UXO-02

Groundwater samples will be collected using a peristaltic or bladder pump
following low-flow sampling protocol, and analyzed for parameters as detailed on
Worksheet #20 and the “Groundwater Sampling SOP” located in Worksheet #21. All
groundwater samples will be collected by placing the sample tubing or pump intake
in the middle of the water column.

Water quality parameters (WQPs), including specific conductance, pH, turbidity,
temperature, dissolved oxygen (DO), and oxidation reduction potential (ORP), will
be measured and recorded prior to sampling using a multi-parameter water quality
meter. The meter will be calibrated on a daily basis and thereafter as warranted.
Sampling will begin when the WQPs have stabilized: pH within 0.1 pH units,
specific conductance within 3 percent, dissolved oxygen within 10 percent, ORP
within 10 mV and turbidity within 10 percent or as low as practicable for three
consecutive readings. Depth to water, purge volume, WQPs, and total well depth
measurements will be recorded in the field logbook.
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SAP Worksheet #14—Summary of Project Tasks (continued)

e Sediment Sampling- Site UXO-02

Sediment samples will be collected in accordance with the SOPs listed in Worksheet
#21. Sediment will be collected using a decontaminated trowel and bowl, drained of
excess water, and placed into the appropriate sample containers.

Actual sediment sample location coordinates will be determined using a hand-held
GPS in the field. All coordinates will be recorded in the field logbook.

e Surface Soil Sampling- Site UXO-02 and UXO-14

Surface soil samples will be collected using the TR-02-1 sampling method, which is
used to assess shallow soil conditions in areas constrained by development or dense
vegetation. Each sampling location will be defined as an area 1m x 1m in size. Soil
samples will be collected by compositing a minimum of 30 sample increments from
random locations within each 1m x 1m sampling location. The sample increments
will be approximately equal in the amount of soil, which will be collected from
depths of 0-2 inches. The sample increments at each location will be composited into
a single sample following the Homogenization of Soil and Sediment Samples SOP in
Appendix C of the MRP Master Project Plans (CH2M HILL, 2008a).

The location of each sample will be pre-populated in a handheld global positioning
system (GPS) prior to the sampling event. The field team will make every effort to
locate the coordinates; however, the sample location may be slightly adjusted to a
field-suitable location (i.e. poison ivy free area, etc.). The actual coordinates of the
sampling locations will then be logged into the GPS and will be based on the center
of the sampling area.

e Subsurface Soil Sampling- UXO-14

Subsurface soil samples will be collected from the unsaturated zone immediately
above the water table (estimated at 5 feet below ground surface) by hand augering.

The location of each sample will be pre-populated in a handheld global positioning
system (GPS) prior to the sampling event. The field team will make every effort to
locate the coordinates; however, the sample location may be slightly adjusted to a
field-suitable location (i.e. poison ivy free area, etc.). The actual coordinates of the
sampling locations will then be logged into the GPS.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Post-detonation Soil Sampling- Sites UXO-02 and UXO-14 (as applicable)

- Soil samples will be collected at locations where controlled detonations/blow-in-
place (BIP) operations are conducted and at locations where MEC/MPPEH filler
appears to have leaked into the adjacent soil. Composite surface soil samples will be
collected using the TR-02-1 sampling approach in the resulting crater, and the
incremental sampling method will be utilized to collect a sample from outside of the
crater (as described in Section 3.4 of the Work Plan). In the instances where
MEC/MPPEH is consolidated for controlled detonation and where it the
MEC/MPPEH filler appears to have leaked to the adjacent soil, composite soil
samples will be collected using the TR-02-01 sampling approach.

— The coordinates of the sampling locations will be logged into the GPS.

Decontamination and IDW Handling

All non-disposable sampling equipment will be decontaminated before use and
immediately after each use in accordance with applicable SOPs referenced in
Worksheet #21. The water level indicator will be cleaned with an alconox solution spray
and rinsed with deionized water between each measurement.

Wastes generated during the investigation of potentially contaminated sites are
classified as investigation-derived waste (IDW) and will be managed to protect human
health and the environment, as well as to meet legal requirements. IDW will be
managed in accordance with the Waste Management Plan. The Field Team Leader (FTL)
will be responsible for the documentation, containerization, and transportation to the
appropriate on-base storage facility. The containers will be labeled in accordance with
the Waste Management Plan either with a indelible marker or preprinted label. Trash
will be placed in opaque, black garbage bags and placed into on-base trash receptacles.

Demobilization

Full demobilization will occur when the project is completed and appropriate quality
assurance (QA)/QC checks have been performed at each site. The following activities will
occur prior to demobilization:

Anomaly removal verification is complete.

Chain-of-custody records will be reviewed to ensure that all field and QC samples were
collected as planned and were submitted for appropriate analyses.

Verification of adequate site restoration at each site.

All field equipment will be inspected, packaged, and shipped to the appropriate
location.
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SAP Worksheet #14—Summary of Project Tasks (continued)
Analyses and Testing Tasks

e The analytical laboratories will process and prepare samples for analyses and will
analyze all samples for various groups of parameters in accordance with Worksheet #20.

Quality Control Tasks

e SOPs for field and laboratory activities will be implemented.
e QC samples are described on Worksheet #20.

Secondary Data

e Secondary data (Worksheet #13) provided by CH2M HILL will be incorporated into
subsequent reports, as needed.

Data Valiaation, Review, and Management Tasks

e Procedures for recording data, including guidelines for recording and correcting data:

— See the Navy CLEAN Data Management Plan in the Data Management Guidelines
presented in Attachment 2 of this UFP-SAP.

¢ Computerized and manual procedures for data from generation to final use and storage
and QC checks for error detection to ensure data integrity:

— See the Navy CLEAN Data Management Plan in the Data Management Guidelines
presented in Attachment 2 of this UFP-SAP.

¢ Guidance on data management steps such as data recording, data transformation, data
reduction, data transfer and transmittal, data analysis, and data review:

— See the Navy CLEAN Data Management Plan in the Data Management Guidelines
presented in Attachment 2 of this UFP-SAP.

e Procedures for data tracking, storage, archiving, retrieval, and security for both
electronic and hardcopy data:

— See the Navy CLEAN Data Management Plan in the Data Management Guidelines
presented in Attachment 2 of this UFP-SAP for more information.

—  The Project PDM, Troy Horn, is responsible for data tracking and storage.

— CH2M HILL will coordinate archiving and retrieval of data.
e Perform data validation via third party subcontractor (EDS) as per Worksheets #35 and #36.
Documentation and Reporting
¢ Work and data will be documented in the draft Intrusive Investigation Report.
AssessmentAudlt Tasks
e See Worksheets #31 and #32.
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SAP Worksheet #15-1: Reference Limits and Evaluation Tables — UXO-02

Matrix: Surface Soil

Analytical Group: OC Pesticides (Select)

Laboratory-specific

Project
Quantitation
Project Action Limit (PQL)
Limit Project Action Limit Goal? LOQs LODs DLs
Analyte CAS Number (ug/kg) Reference’ (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Endrin 72-20-8 810 NCSSL 405 1.7 1 0.74
Gamma BHC 58-89-9 1.8 NCSSL 0.9 1.7 1 0.45

Note: Project Action Limit (PAL) and Project Quantitation Limit (QL) assumes dry weight basis.

' PALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.
2 PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.

NCSSLs are from NCDENR (June 2011).
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SAP Worksheet #15-2: Reference Limits and Evaluation Tables — UX0-02

Matrix: Sediment
Analytical Group: OC Pesticides

Laboratory-specific

Project
Project Action Quantitation
Limit Project Action Limit Limit Goal? LOQs LODs DLs
Analyte CAS Number (ug/kg) Reference’ (ug/kg) (ug/kg) (ug/kg) (ug/kg)

4,4 - DDD 72-54-8 240 NCSSL 120 1.7 1 0.48
4,4’ - DDE 72-55-9 240 NCSSL 120 1.7 1 0.52
4,4 —DDT 50-29-3 340 NCSSL 170 1.7 1 0.66
Aldrin 309-00-2 3 NCSSL 1.5 1.7 1 0.49
Alpha BHC 319-84-6 04 NCSSL 0.6 1.7 1 0.49
Alpha-Chlordane 5103-71-9 68 NCSSL 34 1.7 1 0.45
Beta BHC 319-85-7 1.2 NCSSL 0.6 1.7 1 1
Delta BHC 319-86-8 1.2 NCSSL 0.6 1.7 1 0.48
Dieldrin 60-57-1 0.81 NCSSL 0.405 1.7 1 0.45
Endosulfan | 959-98-8 5600 NCSSL 2800 1.7 1 0.39
Endosulfan II 33213-65-9 5600 NCSSL 2800 1.7 1 0.48
Endosulfan Sulfate 1031-07-8 8040 NCSSL 4020 1.7 1 0.49
Endrin 72-20-8 810 NCSSL 405 1.7 1 0.74
Endrin aldehyde 7421-93-4 810 NCSSL 405 1.7 1 0.5
Endrin ketone 53494-70-5 810 NCSSL 405 1.7 1 0.45
Gamma BHC 58-89-9 1.8 NCSSL 0.9 1.7 1 0.45
Gamma-Chlordane 5103-74-2 68 NCSSL 34 1.7 1 0.45
Heptachlor 76-44-8 6.6 NCSSL 3.3 1.7 1 0.48
Heptachlor Epoxide 1024-57-3 0.82 NCSSL 0.41 1.7 1 0.53
Methoxychlor 72-43-5 22000 NCSSL 11000 1.7 1 0.8
Toxaphene 8001-35-2 46 NCSSL 23 1 1 8

Note: PAL and Project QL assumes dry weight basis.

' PALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.
2 PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.

NCSSLs are from NCDENR (June 2011).
The Residential Soil RSLs were adjusted from the USEPA Regional Screening Levels Table (May 2011).
Shading represents cases where the PAL is lower than the laboratory LOD.
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SAP Worksheet #15-3: Reference Limits and Evaluation Tables — UX0-02

Matrix: Sediment

Analytical Group: OP Pesticides (Select)

Laboratory-specific

Project
Project Action Quantitation
Limit Project Action Limit Limit Goal® LOQs LODs DLs
Analyte CAS Number (ug/kg) Reference’ (ug/kg) (ug/kg) | (ug/kg) | (ug/kg)
Monocrotophos 6923-22-4 NC NA 20 33 20 9.5

Note: PAL and Project QL assumes dry weight basis.

' PALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.
2 PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.

Shading represents cases where the PAL is lower than the laboratory LOD.
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SAP Worksheet #15-4: Reference Limits and Evaluation Tables — UX0-02

Matrix: Sediment
Analytical Group: TOC

Laboratory-specific

Project
Project Action Quantitation
Limit Project Action Limit Limit Goal? LOQs LODs DLs
Analyte CAS Number (mg/kQg) Reference® (mg/kQg) (mg/kg) | (mg/kg) | (mg/kg)
TOC TOC® NC NA 500 500 500 500

Note: PAL and Project QL assumes dry weight basis.

' PALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.

2 PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.
3Contractor-generated CAS number. TOC will be used to assess contaminant mobility.
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SAP Worksheet #15-5: Reference Limits and Evaluation Tables — UX0-02

Matrix: Groundwater

Analytical Group: Total and Dissolved Metals

Project Laboratory-specific
Camp Lejeune RSLs Tapwater Quantitation
Base Background® Adjusted’ Limit Goal” LOQs LODs DLs
Analyte CAS Number (ug/L) NC2L* (ug/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
Aluminum 7429-90-5 1886 NC 3700 943 200 100 32
Antimony 7440-36-0 3.28 NC 1.5 0.75 40 20 13
Arsenic 7440-38-2 5.77 10 0.045 0.023 20 10 6.7
Barium 7440-39-3 86.2 700 730 43.1 10 5.0 0.27
Beryllium 7440-41-7 0.308 NC 7.3 0.154 1.0 0.5 0.1
Cadmium 7440-43-9 0.358 2 1.8 0.179 4.0 2.0 0.37
Calcium 7440-70-2 69078 NC NC 34539 500 250 7.5
Chromium 7440-47-3 3.13 10 0.043 0.022 10 5.0 1.3
Chromium (Hexavalent)’ 18540-29-9 NC NC 0.043 0.022 30 15 5.4
Cobalt 7440-48-4 34 NC 1.1 0.55 10 5.0 0.76
Copper 7440-50-8 2.76 1000 150 1.38 10 5.0 1.5
Iron 7439-89-6 5999 300 2600 150 50 25 10
Lead 7439-92-1 2.8 15 15 1.4 20 10 2.9
Magnesium 7439-95-4 6363 NC NC 3182 500 250 28
Manganese 7439-96-5 214 50 88 25 20 10 0.69
Mercury 7439-97-6 0.1 1 1.1 0.05 0.2 0.033 0.011
Nickel 7440-02-0 7.97 100 73 3.99 10 5.0 1.1
Potassium 7440-09-7 3277 NC NC 1639 500 250 200
Selenium 7782-49-2 3.14 20 18 1.57 40 20 8.9
Silver 7440-22-4 0.77 20 18 0.39 10 5.0 1.5
Sodium 7440-23-5 22508 NC NC 11254 500 250 150
Thallium 7440-28-0 3.78 NC 0.037 .0185 20 10 6.6
Vanadium 7440-62-2 4.72 NC 18 2.36 10 5 1.3
Zinc 7440-66-6 42.1 1000 1100 21.1 10 10 3.5

"PALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.

* PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.
® Hexavalent Chromium will only be analyzed for filtered samples.
Base Background values are 2x the mean base background concentrations.
Tapwater RSLs were adjusted from the USEPA Regional Screening Levels Table (June 2011).
NC2L values are from the North Carolina Administrative Code (NCAC) 2L Groundwater Quality Standards (January 2010).
Shading represents cases where the PAL goal is lower than the laboratory LOD.
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SAP Worksheet #15-6: Reference Limits and Evaluation Tables — UX0O-14

Matrix: Surface Soil
Analytical Group: Metals (Select)

RSLs Project Laboratory-specific
Base Industrial for RSLs Quantitation
Background® NCSSL! soil* Residential for | Limit Goal® LOQs | LODs DLs
Analyte CAS Number (mg/kg) (mg/kg) (mg/kg) soil* (mg/kg) (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
Antimony 7440-36-0 0.447 0.9 41 3.1 0.224 2 1 0.49
Lead 7439-92-1 12.3 270 800 400 6.15 1 0.5 0.24
Mercury 7439-97-6 0.081 1 31 2.3 0.0405 0.0019 0.0081 0.0162

TPALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.
* PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.

Base Background values are 2x the mean base background concentrations in surface soil.

Industrial and Residential Soil RSLs were adjusted from the USEPA Regional Screening Levels Table (June 2011).

NCSSL values are from the June 2011

Shading represents cases where the PAL goal is lower than the laboratory LOD.
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SAP Worksheet #15-7: Reference Limits and Evaluation Tables — UX0O-14

Matrix: Subsurface Soil
Analytical Group: Metals (Select)

RSLs Project Laboratory-specific
Base Industrial for RSLs Quantitation
Background® NCSSL! soil* Residential for | Limit Goal® LOQs | LODs DLs
Analyte CAS Number (mg/kg) (mg/kg) (mg/kg) soil* (mg/kg) (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
Antimony 7440-36-0 0.36 0.9 41 3.1 0.224 2 1 0.49
Lead 7439-92-1 8.49 270 800 400 4.25 1 0.5 0.24
Mercury 7439-97-6 0.071 1 31 2.3 0.0405 0.0019 0.0081 0.0162

TPALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.

* PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.
Base Background values are 2x the mean base background concentrations in subsurface soil.

Industrial and Residential Soil RSLs were adjusted from the USEPA Regional Screening Levels Table (June 2011).
NCSSL values are from the June 2011.

Shading represents cases where the PAL goal is lower than the laboratory LOD.
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SAP Worksheet #15-8: Reference Limits and Evaluation Tables - Sites UXO-02 and UXO-14 Post Detonation Sampling

Matrix: Surface Soil Composite
Analytical Group: Explosives, including PETN, nitroglycerin, and perchlorate

. ) Project Laboratory-specific (ug/kg)
Project Action Quantitation
Limit . o Limit Goal®

Analyte CAS Number (ugkg) Project Action Limit Reference (ug/kg) LOQs LODs DLs
1,3,5-Trinitrobenzene 99-35-4 220000 RSL Residential for Soil 110000 500 200 100
1,3-Dinitrobenzene 99-65-0 610 RSL Residential for Soil 305 500 200 100
2,4,6-Trinitrotoluene 118-96-7 3600 RSL Residential for Soil 1800 500 200 100
2,4-Dinitrotoluene 121-14-2 1600 RSL Residential for Soil 800 500 200 100
2,6-Dinitrotoluene 606-20-2 6100 RSL Residential for Sail 3050 500 200 100
2-Amino-4,6-dinitrotoluene | 35572-78-2 15000 RSL Residential for Soil 7500 500 300 150
2-Nitrotoluene 88-72-2 2900 RSL Residential for Soil 1450 2000 1460 730
3-Nitrotoluene 99-08-1 610 RSL Residential for Soil 305 500 300 150
4-Amino-2,6-dinitrotoluene | 19406-51-0 15000 RSL Residential for Soil 7500 500 200 100
4-Nitrotoluene 99-99-0 24000 RSL Residential for Soil 12000 500 300 150
HMX 2691-41-0 380000 RSL Residential for Soil 190000 500 300 100
Nitrobenzene 98-95-3 4800 RSL Residential for Soil 2400 500 200 100
Nitroglycerin 55-63-0 610 RSL Residential for Soil 305 1000 500 250
PETN 78-11-5 12000 RSL Residential for Soil 6000 1000 500 250
RDX 121-82-4 5600 RSL Residential for Soil 2800 500 200 100
Tetryl 479-45-8 24000 RSL Residential for Soil 12000 500 200 100
Perchlorate 14797-73-0 5500 RSL Residential for Soil 2750 2 1 0.5

' PALs were developed to be protective of human health and the environment.
2 PQL Goals are half of the PAL.
Residential Soil RSL values were adjusted from the USEPA Regional Screening Levels Table (June 2011).
NC indicates that there are no applicable criteria.
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SAP Worksheet #15-9: Reference Limits and Evaluation Tables - Sites UXO-02 and UXO-14 Post Detonation Sampling

Matrix: Surface Soil Composite
Analytical Group: TAL Metals, including mercury

RSLs Project Laboratory-specific
Base Industrial RSLs Quantitation
Background® | NCSSL* for soil* Residential for Limit Goal® LOQs LODs DLs
Analyte CAS Number (mg/kg) (mg/kg) (mg/kQg) soil' (mg/kg) (mg/kq) (mg/kg) | (mg/kg) | (mg/kg)

Aluminum 7429-90-5 5487 NC 99000 7700 2874 10 5 2.7
Antimony 7440-36-0 0.447 0.9 41 3.1 0.18 2 1 0.49
Arsenic 7440-38-2 0.626 5.8 1.6 0.39 0.195 2 1 0.39
Barium 7440-39-3 14.5 580 19000 1500 7.25 5 0.25 0.019
Beryllium 7440-41-7 0.103 63 200 16 0.0515 0.05 0.025 0.0071
Cadmium 7440-43-9 0.033 3 80 7 0.165 0.2 0.1 0.014
Calcium 7440-70-2 6360 NC NC NC 3180 25 12.5 0.67
Chromium 7440-47-3 6.05 3.8 5.6 0.29 0.145 0.5 0.25 0.05
Cobalt 7440-48-4 0.294 0.9 30 23 0.147 0.5 0.25 0.03
Copper 7440-50-8 4.83 700 4100 310 2.415 0.5 0.25 0.16
Iron 7439-89-6 3245 150 72000 5500 75 10 5 1.4
Lead 7439-92-1 12.3 270 800 400 6.15 1 0.5 0.24
Magnesium 7439-95-4 238 NC NC NC 119 25 12.5 1.4
Manganese 7439-96-5 13.7 65 2300 180 6.85 1 0.5 0.045
Mercury 7439-97-6 0.081 1 31 23 0.04 0.0019 0.0081 0.0162
Nickel 7440-02-0 1.21 130 2000 150 0.605 0.5 0.25 0.08
Potassium 7440-09-7 116 NC NC NC 58 25 12.5 7.9
Selenium 7782-49-2 0.563 2.1 510 39 0.2815 2 1 0.48
Silver 7440-22-4 0.14 3.4 510 39 0.07 0.5 0.25 0.063
Sodium 7440-23-5 80.9 NC NC NC 40.45 25 12.5 9
Thallium 7440-28-0 0.36 0.28 1 0.078 0.039 1 0.5 0.32
Vanadium 7440-62-2 8.9 6 520 39 4.45 0.5 0.25 0.072
Zinc 7440-66-6 10.8 1200 31000 2300 5.4 0.5 0.25 0.19

TPALs were developed to be protective of human health and the environment. See Worksheet #11 for a discussion of the PALs.

2 PQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.
Base Background values are 2x the mean base background concentrations in surface soil.
Industrial and Residential Soil RSLs were adjusted from the USEPA Regional Screening Levels Table (June 2011).

NCSSL values are from the June 2011.

Shading represents cases where the PAL goal is lower than the laboratory LOD.
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SAP Worksheet #16: Project Schedule/Timeline Table

Dates (MM/DD/YY)

Anticipated Date(s) of Anticipated Date of Deliverable
Activities Organization Initiation Completion Deliverable Due Date
. Draft Work Plan
Work Plan preparation CH2M HILL 5/19/11 6/17/11 6/17/11
Draft UFP SAP
Work Plan reviewed by Navy Navy 6/20/11 6/24/11 Comments
— Draft Work Plan
Work Plan — address Navy CH2M HILL 6/27/11 7111 71111
comments Draft UFP SAP
Work Plan Review and Approval by | \c pENR, USEPA Region 4 | 7/5/11 711811 Comments
Regulatory Agencies
) Final Work Plan
Comment resolution Navy, CH2M HILL 7/18//11 7/19/11 ) 7/19/11
Final UFP SAP
Final Work Plan
Final acceptance Navy, NC DENR, USEPA 7/20/11 7/25/11 : 7/25/11
Region 4 Final UFP SAP
Subcontracting CH2M HILL 5/19/11 7/19/11 Subcontractor
Contracts
Site UX0O-02 Vegetation and Utility Subcontractors w/ 7/8/11 7/12/11 Vegetation and
Clearance CH2M HILL Utility Clearance
Site UXO-02 Infrusive Anomaly Subcontractor w/ CH2M HILL | 8/17/11 8/25/11 Anomaly
Investigation Investigation
Sitg QXO-OZ Field Sampling CH2M .HILL, Sgbcontrgctor 7/118/11 7/29/11 Environ.
Activities for drilling/well installation Samples
Site UXO-14 Vegetation and Utility Subcontractors w/ Vegetation and
Clearance CH2M HILL [ e Utility Clearance
Site UXO-14 Intrusive Anomaly Subcontractor w/ CH2M HILL | 7/26/11 7/26/11 Anomaly

Investigation

Investigation
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SAP Worksheet #16: Project Schedule/Timeline Table

Dates (MM/DD/YY)

Anticipated Date(s) of Anticipated Date of Deliverable
Activities Organization Initiation Completion Deliverable Due Date

Site UXO-14 Field Sampling CH2M HILL 7/14/11 7/18/11 Environ.
Activities Samples
Lak_)orqtory analyses and data CH2M HILL 7/19/11 8/19/11 Analytical and 8/19/11
validation DV Reports

. Site UX0-02
Site UX0O-02 Data managementand | oo 8/22/11 9/23/11 Draft Expanded | 9/23/11
report preparation

S| Report

. Site UX0O-02

Site UXO-14 Data management and | o on ) 8/9/11 9/6/11 Draft Expanded | 9/6/11

report preparation

S| Report
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SAP Worksheet #17: Sampling Design and Rationale

General Approach: The general approach for sampling was developed to meet Navy, USEPA,
and NCDENR requirements for the expanded site inspection. One of the objectives of this
investigation is to further characterize previously identified potential human health and
ecological risks at Site UXO-02 and UXO-14. At Site UXO-02, surface soil and sediment
sampling will be performed to advance the baseline ecological risk assessment (BERA) that was
initiated for Site 69 for pesticides. Additionally, groundwater sampling and analysis for metals
at Site UXO-02, will be performed to further assess risks posed by metals in shallow
groundwater, identified during the PA/SI. At Site UXO-14, surface and subsurface soil
sampling will be performed to determine the nature and extent of antimony, lead, and mercury
contamination identified during the PA/SI in the Former Indoor Pistol Range area.

The site investigation will draw upon historical information and the results of the previous and
ongoing investigations to guide the selection of areas for sample collection. The sample
locations at Site UXO-02 are based upon a known disposal site at Site 69.

Sample Matrices: Sample matrices at Site UXO-02 will include surface soil, sediment and
groundwater. Sample matrices at Site UXO-14 include surface and subsurface soil.

Analytical Groups: The target analytical groups for Site UXO-02 will be organochlorine
pesticides (endrin and gamma-BHC only) (for surface soil); organochlorine pesticides, one
organophosphate pesticide: monocrotophos, and total organic carbon (for sediment); and total
TAL metals, dissolved TAL metals (limited to three locations closest to the New River), and
dissolved hexavalent chromium (limited to three locations closest to the New River)(for
groundwater). The rationale for the selection of target analytical groups was based on the
Ecological Risk Assessment Problem 3b Formulation (Appendix F of the Work Plan) for
pesticides and the results of the previous PA/SI for metals. Three groundwater samples will be
analyzed for dissolved metals and hexavalent chromium to assess transport pathways to
surface water and sediment and assess availability to ecological receptors.

The target analytical groups for Site UXO-14 will be TAL metals (antimony lead, and mercury)
(for surface and subsurface soil). The rationale for the selection of the target analytes was based
on the results of the PA/SI at Site UXO-14.

Site Sample Numbers and Locations: The sampling approach, the rationale for the matrices to
be sampled, the number of samples per matrix, the analytical groups, and the relevant
concentration action levels are discussed in Worksheets #10-1 (Site UXO-02), #10-2 (Site UXO-
14), #11, #14 and #15. Sample location figures are in Worksheets #10-1 and #10-2. Exact
sampling locations will be determined in the field during the site reconnaissance conducted by
CH2M HILL staff, and may be re-located to avoid site obstructions, if present. Site sampling
locations were agreed upon by the project team.

Sampling Frequency and Seasonal Considerations: The field sampling activities will be
completed in a single mobilization for each site. Since the objective of this investigation is only
to identify the presence of potential environmental impacts, the assessment activities will not
evaluate seasonal influences.
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SAP Worksheet #18-1: Location-Specific Sampling Methods/SOP Requirements Table - UXO-02

Sampling Frequency

Analytical Group

Dissolved TAL
TAL Metals (SW- | Metals (SW-846 DissoI\I/ed Organochlorine Organophosphorous
846 USEPA USEPA 6010C Hexavalent . . i
Screening First Second Sampling SOP 6010C and and Chromium Pesticides (SW-846 Pesticides (SW-846
Site Matrix Sample Location Interval Sample ID Event Event Reference 7470A/7471B 7470A/7471B SW-846 7196A
i [ pl [ | ple ID* f / ) / ) ( ) 8081B) 8141A)
Groundwater Samplin
10.5t0 20.5
Site 69° GW MRO02-IR69-MW9 ft MR02-IR69-GW09-11C X X
Site 69 GW MR02-IR69-MW10 6.0 to 16.0 ft | MR02-IR69-GW10-11C X X
Site 69 GW MR02-IR69-MW11 9.0t0 19.0 ft [ MR02-IR69-GW11-11C X X
Site 69 GW MR02-IR69-MW12 2.0t013.0 ft | MR02-IR69-GW12-11C X X
Site 69 GW MR02-IR69-MW13 3.0t0 13.0 ft [ MR02-IR69-GW13-11C X X
Site 69 GW MR02-IR69-MW14 3.0t0 13.0 ft [ MR02-IR69-GW14-11C X X
Site 69 GW MR02-IR69-MW15 3.0t0 13.0 ft [ MR02-IR69-GW15-11C X X
UX0-02 GW MR02-MWO01 TBD MR02-GW01-11C X See Worksheet X X X
UXO0-02 GW MR02-MW02 TBD MR02-GW02-11C X #21 X X X
UXO0-02
QA/QC - Duplicate® GW MR02-MWO02 TBD MR02-GW02D-11C X X X X
UXO0-02 GW MR02-MWO03 TBD MR02-GW03-11C X X
UXO0-02
QA/QC - MS/MSD® GW MR02-MWO03 TBD MR02-GW03-11C-MS X X X X
UX0-02
QA/QC - MS/MSD® GW MR02-MW03 TBD MR02-GW03-11C-SD X X X X
UXO0-02 GW MR02-MW04 TBD MR02-GW04-11C X X
UXO0-02 GW MR02-MWO05 TBD MR02-GW05-11C X X X X
Surface Soil
UXO0-02 SS MR02-SS185 0-2" bgs MR02-SS185-11C X X X
UXO0-02 SS MR02-SS186 0-2" bgs MR02-SS186-11C X X X
UX0-02 SS MR02-SS187 0-2" bgs MR02-SS187-11C X X X
UX0-02 SS MR02-SS188 0-2" bgs MR02-SS188-11C X X X
UX0-02
QA/QC - Duplicate® Ss MR02-SS188 0-2"bgs | MR02-SS188D-11C X See V;g;kSheet X X
UXO0-02 SS MR02-SS189 0-2" bgs MR02-SS189-11C X X X
UXO0-02 SS MR02-SS190 0-2" bgs MR02-SS190-11C X X X
UXO0-02
QA/QC - MS/MSD? SS MR14-SS190 0-2" bgs MR02-SS190-11C-MS X X X
UXO0-02
QA/QC - MS/MSD? SS MR14-SS190 0-2" bgs MR14-SS190-11C-SD X X X
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SAP Worksheet #18-1: Location-Specific Sampling Methods/SOP Requirements Table - UXO-02 (continued)

Sampling Frequency Analytical Group
Dissolved TAL
TAL Metals (SW- | Metals (SW-846 Dissol\l/ed Organochlorine Organophosphorous
846 USEPA USEPA 6010C Hexavalent . . . .
Screening First Second Sampling SOP 6010C and and Chromium Pesticides (SW-846 Pesticides (SW-846
Site Matrix Sample Location Interval Sample ID* Event Event Reference 7470A/7471B) 7470A/7471B) (SW-846 7196A) 8081B) 8141A)
Sediment

UXO-02 SD MR02-SD11 MR02-SD11-11C X X X
UXO-02 SD MR02-SD12 MR02-SD12-11C X X X
UXO-02 SD MR02-SD13 MR02-SD13-11C X X X
UXO-02

QA/QC - Duplicate® SD MRO02-SD13 MR02-SD13D-11C X X X
UXO-02 SD MR02-SD14 MR02-SD14-11C X X X
UXO-02 SD MR02-SD15 MR02-SD15-11C X X X
UXO0-02

QA/QC - MS/MSD? SD MR02-SD15 MR02-SD15-11C-MS X X X
UX0-02 3 See Worksheet

QA/QC - MS/MSD SD MR02-SD15 MR02-SD15-11C-SD X #21 X X
UXO-02 SD MR02-SD16 MR02-SD16-11C X X X
UXO-02 SD MR02-SD17 MR02-SD17-11C X X X
UXO-02 SD MR02-SD18 MR02-SD18-11C X X X
UXO-02 SD MR02-SD19 MR02-SD19-11C X X X
UX0-02 SD MR02-SD20 MR02-SD20-11C X X X
UXO0-02

QA/QC - Duplicate® SD MR02-SD20 MR02-SD20D-11C X X X
UXO-02 SD MRO02-SD21 MR02-SD21-11C X X X
UX0-02 SD MR02-SD22 MR02-SD22-11C X X X

Non-Well Location QA/QC Samples

QA/IQC AQ N/A N/A MRO2-EB##-MMDDYY See Worksheet X X X X X
QAIQC AQ N/A N/A MRO2-FB##-MMDDYY #21 X X X X X

QA/QC are dependent on the total number of samples collected and therefore will be adjusted as the number of sampling locations is adjusted. QA/QC sample IDs include additional identifiers; D = Duplicate; EB =
Equipment Blank; FB = Field Blank; TB = Trip Blank.

' For EB and FB samples, the actual number of equipment and field blanks collected will be based upon the number of days of sampling. Refer to Worksheet #12 for field QC sampling frequency.

’Site 69 is located within Site UXO-02.
*QA/QC samples consisting of Duplicates and Matrix Spike/Matrix Spike Duplicates (MS/MSDs) are identified with sample locations for nomenclature purposes only. The actual number and location of these

samples may vary between sampling events. Duplicate collection frequency is designated in Worksheet #12, MS/MSD collection frequency is designated in Worksheet #28.




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-02 AND UXO-14
MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1
PAGE 87 OF 156

SAP Worksheet #18-2: Location-Specific Sampling Methods/SOP Requirements Table - UXO-14

Analytical Group
Select Metals:
Antimony, Lead,
Mercury
Screening Sampling SOP (SW-846 6010C &
Site Matrix Sample Location Interval Sample ID* Reference 7470A/7471B)
Surface Saoil
UXO-14 SS MR14-SS21 0-2" bgs MR14-SS21-11C X
UXO-14 SS MR14-SS22 0-2" bgs MR14-SS22-11C X
UXO-14 SS MR14-SS23 0-2" bgs MR14-SS23-11C X
UXO-14 SS MR14-SS24 0-2" bgs MR14-SS24-11C X
UXO-14 SS MR14-SS25 0-2" bgs MR14-SS25-11C X
(%)A(JOQ? MS/MSD? SS MR14-SS25 0-2" bgs MR14-SS25-11C-MS X
UXO-14 ss MR14-5525 0-2'b MR14-8525-11C-SD X
QA/QC - MS/MSD? - ~< bgs Rt See Worksheet
#21
UXO-14 SS MR14-SS26 0-2" bgs MR14-SS26-11C X
UXO-14 SS MR14-SS27 0-2" bgs MR14-SS27-11C X
g)/i/OQé‘l Duplicate? SS MR14-SS27 0-2" bgs MR14-SS27D-11C X
UXO-14 SS MR14-SS28 0-2" bgs MR14-SS28-11C X
UXO-14 SS MR14-SS29 0-2" bgs MR14-SS29-11C X
UXO-14 SS MR14-SS30 0-2" bgs MR14-SS30-11C X
UXO-14 SS MR14-SS31 0-2" bgs MR14-SS31-11C X
UXO-14 SS MR14-SS32 0-2" bgs MR14-SS32-11C X
g)A(JOQ(l;l Duplicate? SS MR14-SS32 0-2" bgs MR14-SS32D-11C X
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SAP Worksheet #18-2: Location-Specific Sampling Methods/SOP Requirements Table - UXO-14 (continued)

Analytical Group

Select Metals:
Antimony, Lead,

Mercury
Screening Sampling SOP (SW-846 6010C &
Site Matrix Sample Location Interval Sample ID* Reference 7470A/7471B)
Subsurface Soil
UXO-14 SB MR14-1S05 approx. 5' bgs MR14-1S05-##-##-11C X
UXO-14 SB MR14-1S06 approx. 5' bgs MR14-1S06-##-##-11C X
ST;IOQ]C-;I Duplicate2 SB MR14-1S06 approx. 5' bgs MR14-1S06D-##-##-11C X
UXO-14 SB MR14-1S07 approx. 5' bgs MR14-1S07-##-##-11C X
UXO-14 SB MR14-1S08 approx. 5' bgs MR14-IS08-##-##-11C X
UXO-14 SB MR14-1S09 approx. 5' bgs MR14-1S09-##-##-11C See Worksheet #21 X
UXO-14 SB MR14-1S10 approx. 5' bgs MR14-1S10-##-##-11C X
S)A(\/OQ%? MS/MSD? SB MR14-1S10 approx. 5' bgs MR14-1S10-##-##-11C-MS X
UXO-14 '
QA/QC - MS/MSD? SB MR14-1S10 approx. 5' bgs MR14-IS10-##-##-11C-SD X
UXO-14 SB MR14-1S11 approx. 5' bgs MR14-1S11-##-##-11C
Non-Well Location QA/QC Samples
QA/QC AQ N/A N/A MRO2-EB##-MMDDYY
QA/QC AQ N/A N/A MRO2-FB##-MMDDYY ﬁ;f Worksheet

QA/QC are dependent on the total number of samples collected and therefore will be adjusted as the number of sampling locations is adjusted. QA/QC sample IDs
include additional identifiers; D = Duplicate; EB = Equipment Blank; FB = Field Blank.

' For EB and FB samples, the actual number of equipment and field blanks to be collected will be based upon the number of days it takes to perform sampling.
Refer to Worksheet #12 for field QC sampling frequency.

2QA/QC samples consisting of Duplicates and MS/MSD are identified with sample locations for nomenclature purposes only. The actual number and location of
these samples may vary between sampling events. Duplicate collection frequency is designated in Worksheet #12, MS/MSD collection frequency is designated in

Worksheet #28.
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SAP Worksheet #18-3: Location-Specific Sampling Methods/SOP Requirements Table — Post Detonation Sampling
UXO0-02 and UXO-14

Analytical Group
TAL Metals (SW- Explosives
Sample Screening Sampling SOP 846 6010C & (SW-846 Perchlorate
Site Matrix Location Interval Sample ID* Reference 7470A/7471B) 8330B) (SW-846 6850)
Composite Surface Soil®
UX0-02 SO MR02-SS197 0-2" bgs MR02-SS197-IC-11C X X X
UX0-02 QA/QC SO MR02-SS197 0-2" bgs MR02-SS197D-IC-11C X X X
- Duplicate®
UXO0-02 SO MR02-SS197 0-2" bgs MR02-SS197-0C-11C
UX0-02 SO MR02-SS197 0-2" bgs MR02-SS197D-OC-11C
QA/QC - Duplicate®
UXO-14 SO MR14-SS34 0-2" bgs MR14-SS34-IC-11C See X X X
2 Worksheet #21
UXO-14- MS/MSD SO MR14-SS34 0-2" bgs MR14-SS34-IC-11C-MS X X X
UXO-14- MS/MSD* SO MR14-SS34 0-2" bgs MR14-SS34-1C-11C-MSD X X X
UXO-14 SO MR14-SS34 0-2" bgs MR14-SS34-0C-11C X X X
UXO-14- MS/SD SO MR14-SS34 0-2" bgs MR14-SS34-0OC-11C-MS X X X
UXO-14- MS/SD* SO MR14-SS34 0-2" bgs MR14-SS34-0C-11C-MSD X X X
Non-Well Location QA/QC Samples
QA/QC AQ N/A N/A MRO2-EB##-MMDDYY See X X X
Worksheet #21
QA/QC AQ N/A N/A MRO02-FB##-MMDDYY X X X

QA/QC are dependent on the total number of samples collected and therefore will be adjusted as the number of sampling locations is adjusted. QA/QC sample IDs include additional
identifiers; D = Duplicate; EB = Equipment Blank; FB = Field Blank.

" For EB and FB samples, the actual number of equipment and field blanks to be collected will be based upon the number of days it takes to perform sampling. Refer to Worksheet
#12 for field QC sampling frequency.

2 QA/QC samples consisting of Duplicates and MS/MSD are identified with sample locations for nomenclature purposes only. The actual number and location of these samples may
vary between sampling events. Duplicate collection frequency is designated in Worksheet #12, MS/MSD collection frequency is designated in Worksheet #28.

® Post-detonation Composite samples are samples collected Inside and Outside Crater of a denotation location. Sample ID's provided indicate the sample name for the first post-
detonation inside crater and outside crater samples. Sampling of zero or more than one post-detonation location may occur, pending the results of the investigation.
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SAP Worksheet #19: Field Sampling Requirements Table

Analytical and
Preparation Method / Preservation Maximum Holding
Matrix Analytical Group SOP Reference Containers Sample Volume Requirements Time
UX0-02
. OC Pesticides (Select: SW-846 8081B / 4o0z. glass jar 30g Cool to 0-6°C .
Surface Soil Endrin and Gamma-BHC) | SVGC-04 7 days to extraction
Sediment OC Pesticides SW-846 8081B / 40z. glass jar 309 Cool to 0-6°C .
7 days to extraction
SVGC-04
OP Pesticides (Select: SW-846 8141A/ 40z. glass jar 30g Cool to 0-6 °C 7 days to extraction
Monocrotophos) SVGC-11
TOC
Total TAL Metals SW-846 6010C and | 250mL plastic 80mL pH < 2 with HNO3 and | 180 days; 28 days for
T470A / container cool to 0-6 °C mercury
Dissolved TAL Metals MET-03 and MET- | 5501 plastic 8omL pH < 2 with HNO3 and | 180 days: 28 days for
Groundwater 05 : o
container cool to 0-6 °C mercury
Dissolved Hexavalent SW-846 7196A / 250mL plastic 25mL Cool to 0-6 °C 24-hours
Chromium WETS-64 container
UXO-14
Surface Soll, Metals (Select) SW-846 6010C and | 4oz.glass jar 2g Cool to 0-6 °C 180 days; 28 days for
Subsurface Soil 7471B / MET-05 mercury
and MET-16
UXO-02 and UXO-14 Post Detonation Sampling
Explosives SW-846 8330B and | 4oz. glass jar 40g Cool to 0-6°C
6850 / GL-OA-E- 14 davs
068 and GL-OA-E- 4
Surface Soll 067
Composite
TAL Metals SW-846 6010C and | 4oz. glass jar 29 Cool to 0-6 °C 180 days; 28 days for
7471B / MET-05 mercury
and MET-16
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SAP Worksheet #20: Field Quality Control Sample Summary Table

No. of

. . . No. of Field No. of Field No. of Equip. Total No. of
Matrix Analytical Group Samplllng Duplicates No. of MS/MSDs Blanks Blanks Samples to Lab
Locations
UX0-02
OC Pesticides (Select:
Surface Soil Endrin and Gamma- 6 1 11 1 2 12
BHC)
OC Pesticides 12 2 11 1 4 21
Sediment OP Pesticides (Select: 12 2 11 1 4 21
Monocrotophos)
TOC 12 2 171 1 4 21
Total TAL Metals 10 1 17 1 2 16
Groundwater Dissolved TAL Metals 3 1 11 1 1 8
Dissolved ngavalent 3 1 11 1 1 9
Chromium
UXO-14
Select Metals
Surface Soil (Antimony, Lead, and 14 2 11 1 4 23
Mercury)
Select Metals
Subsurface Soll (Antimony, Lead, and 7 1 171 1 2 13
Mercury)
UX0-02 and UXO-14 Post-Detonation’
Surface Soil TAL Metals 6 2 2/2 1 1 14
Composite
Surface Soil Explosives including 6 2 2/2 1 1 14

Perchlorate

"Post-detonation sample counts assume three detonations per site.
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SAP Worksheet #21: Project Sampling SOP References Table

Modified
Reference Originating for Project
Number Title, Revision Number and / or Date Organization Equipment Type Work? Comments
SOP-001 Completing Log Books, rev. 5/2011 Log Book Indelible Pen
SOP-002 Locating and Clearing Underground Ultilities, rev. 5/2011 Electromagnetic Inductance No
SOP-004 Sediment Sampling, rev. 5/2011 Stainless Steel Spoon and Bowls
SOP-005 Soil Boring and Abandonment, rev. 5/2011 Drill rig
Monitoring Well Installation
SOP-06 Installation of Shallow Monitoring Wells, rev5/2011 Drill rig Yes through HSA drilling
techniques
Field Measurement of pH, Specific Conductance,
Turbidity, Dissolved Oxygen, ORP, and Temperature Water quality meter with flow-
SOP-07 ) . . '
Using a multi parameter water quality meter with Flow though cell
through Cell, rev. 5/2011 Yes
SOP-08 Low-Flow Groundwater Sampling from Monitoring Wells, Peristaltic Pump or Bladder Include purging a minimum o
rev. 5/2011 pump, Plastic Tubing one well volume per NCDENR
inati i CH2M HILL
SOP-09 EI?/E;%cﬂtammatlon of Personnel and Equipment, rev. reusable sampling equip.
SOP-010 EI?/ggc;r]]tamlnatlon of Drilling Rigs and Equipment, rev. steam cleaner and decon pad
SOP-011 Disposal of Waste Solids and Fluids, rev. 5/2011 S-gallon buckets with on-base
disposal
Equipment Blank and Field Blank Preparation, rev. Lab provided blank liquid and No
SOP-012
5/2011 sample bottles
: Packaging and Shipping Procedures for Low- .
SOP-013 Concentration Samples, rev. 5/2011 Lab supplied coolers
SOP-014 Chain-of-Custody, rev. 5/2011 Chain-of-Custody Form
SOP-015 UXO Contacts Staff Form
SOP-016 DPT Soil Sample Collection 5/2011 Direct-push rig
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SAP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Acceptance Corrective Responsible SOP
Field Equipment Activity1 Frequency Criteria Action Person Reference? Comments
Peristaltic Pump/ Maintenance As Needed, Specific per Rental and/or Field Team SOP-08
ProActive Mini- Regularly model/instruction manufacturer Leader
Monsoon manual support for pump
Submersible Pump/ malfunctions
Bladder pump
Water quality meter Calibrate probes Daily, As Parameter specific Manufacturer Field Team SOP-07
Needed per technical support | Leader
model/instruction for calibration
manual errors

Activities may include calibration, verification, testing, and maintenance.

See Worksheet #21.
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SAP Worksheet #23: Analytical SOP References Table

) . Date Last Reviewed If Not Definitive or . . Organization Performing . Modified for
Lab SOP Number Title, Revision Date, and/or Number . . Matrix and Analytical Group Instrument ) Variance to QSM Project Work?
Revised Screening Data Analysis (YIN)
Waste Disposal and Characterization, Revision No. 5 ENCO - Jacksonville and
ADMIN-14 (12/1/2009) 04/22/2011 NA All NA Orlando None N
Acid Digestion of Soil and Waste Samples for Analysis by N . .
EXMT-09 ICP and ICP-MS, Revision No. 5 (12/4/2009) 3/30/2011 Definitive Solid Metals NA ENCO - Jacksonville None N
. Acid Digestion of Aqueous Samples for Analysis by ICP N _ .

EXMT-12 and ICP-MS, Revision No. 4 (11/30/2009) 11/30/2010 Definitive Aqueous Metals NA ENCO - Jacksonville None N

EXSV-16 Extraction of Soil/Solid Samples Using Sonication, 04/14/2011 Definitive Solid OP and OC Pesticides NA ENCO - Orlando None N
Revision No. 6 (3/23/2010)

EXSV-27 Extraction of Aqueous Samples Using Separatory Funnel 04/14/2011 Definitive Aqueous OP and OC Pesticides NA ENCO — Orlando None N
Techniques, Revision No. 4 (3/2/2010)

LOGIN-03 Receiving Samples, Revision No. 10 (1/23/2010) 04/20/2011 NA All NA ENCO - (J)"’:I‘;kns(;’;“""e and None N
MET-03 x‘;ﬁ%é(')g)w aters by Digestion / CCVA, Revision No. 4 1111/2011 Definitive Aqueous Mercury FIMS ENCO — Jacksonville N
MET-05 Metals Analysis by ICP-AES, Revision No. 7 (10/30/2009) 05/17/2011 Definitive Solid and Aqueous Mercury ICP-AES ENCO — Jacksonville ggﬁc?afjizgi%to%‘:”orm Method of N

. Mercury in Soils by Digestion / CCVA, Revision No. 4 Change Request approved N . _ .
MET-16 (3/1/2010) 12/1/2010 Definitive Solid Mercury FIMS ENCO - Jacksonville N
Internal Standard procedures per SW-846
8000 will be used for all OCPs except
Toxaphene and Chlordane
) o o Toxaphene and Chlordane are not included
SVGC-04 Organochlorine Pesticides by GC/ECD, Revision No. 9 01/07/2011 Definitive Aqueous OP and OC Pesticides GC/ECD ENCO - Orlando in LCS/MS/MSD/CCVs. All chromatograms N
(11/9/2009) are examined for the presence of
Toxaphene and Chlordane. In the event
Toxaphene or Chlordane are identified, the
sample extracts are re-analyzed with
Toxaphene/Chlordane-specific calibrations.
SVGC-11 Orggqophosphorous Pesticide Analysis by GC/FPD, -- Definitive Aqueous OP and OC Pesticides GC/FPD ENCO - Orlando None N
Revision No. 12 (1/31/2011)
WETS-64 Hexavalent Chromium ( Colorimetric), Revision No. 8 04/21/2011 Definitive Aqueous Hexavalent Chromium UV-VIS ENCO - Orlando None N

(1/23/2010)
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SAP Worksheet #23: Analytical SOP References Table (continued)

) - Date Last Reviewed If Not Definitive or . . N . . . Modified for
Lab SOP Number Title, Revision Date, and/or Number . ; Matrix and Analytical Group Instrument Organization Performing Analysis Variance to QSM Project Work?
Revised Screening Data (YIN)
GL-LB-G-001 Laboratory Waste Management Plan, Revision No. 19 _ NA All NA GEL Laboratories None N
(Feb 2011)
The Processing, Extraction, and Analysis of
126 Nitroaromatics, Nitroamines, and Nitrate Esters by SW-846 Definitive Solid Explosives LC/MS/MS GEL Laboratories None N
8330B (Sample analysis)
Definitive Low Level Perchlorate Analysis Utilizing
GL-OA-E-067 LC/MS/MS by USEPA Method 6850 Modified, Revision - Definitive Solid Perchlorate LC/MS/MS GEL Laboratories None N
No. 7 (Oct 2010)
Nitroaromatics and Nitramines by HPLC, 29 Sept. 2010, - . . )
107 GL-OA-E-033, Rev. 18 (For sample extraction only) -- Definitive Solid Explosives NA (prep method) GEL Laboratories None N
GL-SR-E-001 Sample Acceptance Policy, Sample Login and Storage, _ NA Al NA GEL Laboratories None N

Revision No. 32 (March 2011)
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SAP Worksheet #24-1: Analytical Instrument Calibration Table

2 | Calibration Frequency of N . . Persop SOP
Instrument . . Acceptance Criteria Corrective Action (CA) Responsible 1
Procedure Calibration for CA Reference
Calculated for each
Retention zgfrlgt(_;tae n;]t RT width is + 3 times standard
Time (RT) methgd set up and deviation for each analyte RT from a NA
Window after major 72-hour study.
maintenance.
One of the options below:
Option 1: Relative Standard Deviation
Mini fi (RSD) for each analyte <20%
cln?rmzirtri]allve- For all analytes, Option 2: linear least squares
Ealibration prior to sample regression: r 2 0.995 Correct problem then repeat ICAL.
(ICAL) analysis. Option 3: non-linear regression:
GC-ECD coefficient of determination (COD) r? >
(SW-846 0.99 (6 points shall be used for second
8081B) order, 7 points for third order). SVGC-04
. or each analyte osition shall be set using the ;
G(?—T:dPD Retention F h Iyt Posili hall b tusing th Analyet and ?YGC
(SW-846 Time Window and surrogate, midpoint standard of the ICAL curve
8141A) Position once per ICAL and | when ICAL is performed. On days NA

Establishment

at the beginning of
the analytical shift.

when ICAL is not performed, the initial
CCV is used.

Second
Source | . .
Calibration mmegilately A[I pro;ect analytes and surrogates Cgrrect problem, rerun ICV. If that

P following ICAL. within = 20% of true value. fails, repeat ICAL.
Verification
(ICV)

Prior to sample

Continuing analysis, after Correct problem, then rerun the
Calibration every 10 field All project analytes and surrogates CCV. If that fails, then repeat ICAL.
Verification samples, and at the | within + 20% of true value. Reanalyze all samples since the
(CCV) end of the analysis last successful CCV.

sequence.

"Referenced SOPs are listed in Worksheet #23.
’DoD Quality Systems Manual (QSM) v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed.
Laboratory SOPs and analytical methods are the basis for TOC methods.
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SAP Worksheet #24-2: Analytical Instrument Calibration Table

. . Person
Instrument? Calibration Freq_uenc_y of Acce_pta_nce Corrective Action (CA) Responsible SOP 1
Procedure Calibration Criteria for CA Reference
At initial set-up and after
Instrument significant change in
Detection Limit instrument type, IDLs shallbe <LOD | N/A
(IDL) Study personnel, test method,
or sample matrix.
Linear dynamic - o
range or high-level | Every 6 months Within £10% of true N/A
value.
check standard
Initial Calibration
(ICAL) - minimum If more than one Correct problem, then repeat ICAL.
one high standard Daily ICAL prior to L Flagging criteria are not appropriate. No
; . . calibration standard . .
and a calibration sample analysis. . samples may be run until an ICAL is
is used, r = 0.995. o
blank for all analyzed that meets acceptance criteria.
analytes
Value of second Correct problem and verify second source
Second Source Once after each ICAL, standard. Rerun ICV. If that fails, correct
ICP-AES Calibration rior to beginning a source for all roblem and repeat ICAL. Flagging criteria
(SW-846 torati P ginning analytes(s) within P P - Hagging Analyst MET-05
Verification (ICV) sample run. P are not appropriate. No samples may be
6010C) +10% of true value. . S o
run until calibration has been verified.
Correct problem, rerun calibration
verification. If that fails, then repeat ICAL.
o After every 10 field Reanalyze all §amp|es since the last
Continuing - o successful calibration verification. If
P samples and at the end Within + 10% of true .
Calibration of the analvsis value reanalysis cannot be performed, data must
Verification (CCV) sequence y ) be qualified and explained in the case
q ’ narrative. Apply Q-flag to all results for the
specific analyte(s) in all samples since the
last acceptable calibration verification.
Low-level Correct problem, then reanalyze. Flagging
o Daily, after one-point Within £20% of true | criteria are not appropriate. No samples
calibration check . .
ICAL. value. may be analyzed without a valid low-level
standard : .
calibration check standard.
Calibration Blank Before beginning a No analytes > LOD. | Correct problem.
sample run.
"Referenced SOPs are listed in Worksheet #23.
“DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and

analytical methods are the basis TOC methods.
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SAP Worksheet #24-3: Analytical Instrument Calibration Table

2 Calibration Frequency of - . . Person SOP
Instrument P . : Acceptance Criteria Corrective Action (CA) Responsible 1
rocedure Calibration for CA Reference
Initial
Calibration
(ICAL) -
minimum For all analytes,
three daily ICAL priorto | r > 0.995. Correct the problem, then repeat ICAL.
standards sample analysis.
and a
calibration
blank
Second Correct problem and verify second
S Once after each source standard. Rerun ICV. If that fails,
ource ICAL, prior to Value of secqnd_ source for all correct problem and repeat ICAL.
Calibration = P analytes(s) within £10% of true >t provlen P -
CVAA Verification beginning a value. Flagging criteria are not .appr.oprlellte. No MET-03
(SW-846 (ICV) sample run. samples may be run until calibration has Analyst and MET-
7470A/7471B) been verified. 16
Correct problem, rerun calibration
verification. If that fails, then repeat ICAL.
Reanalyze all samples since the last
Continuing After every 10 field successful calibration verification. If
Calibration samples and at the s o reanalysis cannot be performed, data
Verification end of the analysis Within + 10% of true value. must be qualified and explained in the
(CCV) sequence. case narrative. Apply Q-flag to all results
for the specific analyte(s) in all samples
since the last acceptable calibration
verification.
glallbratlon Before beginning a No analytes > LOD. Correct problem.
ank sample run.
'Referenced SOPs are listed in Worksheet #23.
’DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and

analytical methods are the basis for pH, and TOC methods.
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SAP Worksheet #24-4: Analytical Instrument Calibration Table

2 Calibration Frequency of N . . Person SOP
Instrument P . . Acceptance Criteria Corrective Action (CA) Responsible 1
rocedure Calibration for CA Reference
Initial
Calibration
(ICAL) -
minimum Daily ICAL prior to r>0.995 Correct problem and repeat ICAL.
three sample analysis. e Flagging criteria are not appropriate.
standards and
a calibration
blank
2§3?g: Correct problem and verify second source
UV-VIS Calibration Before beginning a | Value of second source within + | standard. Rerun ICV, if that fails, correct
(SW-846 e sample run. 10% of true value. problem and repeat calibration. Flagging Analyst WETS-64
Verification o .
7196A) (ICV) criteria are not appropriate.
Correct problem then repeat CCV and
reanalyze all samples since last
Continuing After every 15 field succels.sful callbr?tkl)on ve?ﬂc:atlgn.dlft
Calibration samples and at the | Value of CCV within of + 10% reanayysis ca'rfllno © preformea, data
Verification end of the analysis | the true value. must be qugll led and explained in the
(CCV) sequence. case narratly_e. Apply Q-ﬂgg to all results
for the specific analyte(s) in all samples
since the last acceptable calibration
verification.

'Referenced SOPs are listed in Worksheet #23.

“DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed

analytical methods are the basis for pH, and TOC methods.

. Laboratory SOPs and
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SAP Worksheet #24-5: Analytical Instrument Calibration Table

Calibration Frequency of Person SOP
Instrument? g Y Acceptance Criteria Corrective Action (CA) Responsible 1
Procedure Calibration for CA Reference
ICAL prior to
Initial sample analysis.
Calibration Once calibration | The apparent signal-to-noise
(ICAL) - curve or line is ratio at the RL must be at least
minimum generated, the 5:1. If linear regression is used, Correct problem then repeat ICAL.
five-points lowest r=0.995. If using Internal
for all calibration Standardization, RSD < 15%.
analytes standard must
be reanalyzed.
Second
LCég/lgél\él%g;N— Source Immediatel All project analytes and Correct problem and verify second source Analyst 126
Calibration . y surrogates within + 20% of true standard. Rerun ICV. If that fails, correct
P following ICAL.
Verification value. problem and repeat ICAL.
(ICV)
Prior to sample
. analysis, after . .
Corjtlnu!ng every 10 field Al target analytes and Cor.r.ect .problem, the_n rerun calibration
Calibration o o verification. If that fails, then repeat ICAL.
P samples, and at | surrogates within £ 20% of the .
Verification Reanalyze all samples since last
the end of the expected value from the ICAL.
(CCV) . acceptable CCV.
analysis
sequence.
'Referenced SOPs are listed in Worksheet #23.
“DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and

analytical methods are the basis for pH, and TOC methods.
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SAP Worksheet #24-6: Analytical Instrument Calibration Table

Person

Instrument? Calibration Frequency of Acceptance Criteria Corrective Action (CA) Responsible SOP 1
Procedure Calibration for CA Reference
Minimum of five r20.995 or RSD < 20%.
Initial calibration standards The concentration
Calibration to Pj[ﬁta(?hsrt] Ilneargy at cct))rrelsptmndllng tofttt;‘e Correct problem then repeat ICAL.
(ICAL) method set-up an absolute value of the
after major calibration curve's Y-
maintenance. intercept must be < LOD.
Initial Once after each ICAL,
Calibration analysis of a second Correct problem and verify second source
Verification source standard at the | Within £15% of true value. standard. Rerun ICV. If that fails, correct
(ICV) midpoint of the problem and repeat ICAL.
calibration.
Analysis of mid-level
standard after every
10 field samples. All
Continuing samples must be Correct problem, then rerun calibration
Calibration bracke.ted by the - verification. If that fails, then repeat ICAL
LC/MS/MS P analysis of a standard | Within £15% of true value. ) e )
Verification demonstrating that the Reanalyze all samples since last GL-OA-E-
(Swe4é | (cev) 9 acceptable CCV. Analyst 067
6850) system was capable of
accurately detecting
and quantifying
perchlorate.
Prior to ICAL and after Tuning standards must Retune instrument. If the tuning will not
N contain the analytes of L -
Tuning any mass callbrqtlon interest and meet meet acclzlipta.nce crlterl;a, anr;nstrur;entd
o;rrpoarlrr;’fgance IS acceptance criteria outlined tmhzstzr?i?\l ::Egzemust € periormed an
P ) in the laboratory SOP. 9 '
Prior to sample Correct problem and rerun LODV and all
Limit of analysis and at the samples analyzed since last successful
Detection end of the analysis LODV. If a.sample with perchlorate
Verification sequence. It can be Within + 30% of true value. concentration at or between the LOD and

(LODV) (per
batch)

analyzed after every
10 samples in order to
reduce the reanalysis
rate.

RL is bracketed by a failing LODV, it must
be reanalyzed. A sample with
concentration above the RL can be
reported.
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SAP Worksheet #24-6: Analytical Instrument Calibration Table (continued)

. . Person
Instrument? CF:)allbratlon Freq_uenc_y of Acceptance Criteria Corrective Action (CA) Responsible SOP 1
rocedure Calibration for CA Reference
Mass calibration range must
bracket the ion masses of
interest without greatly
Instrument must have | exceeding the range. The
a valid mass most recent mass calibration
calibration prior to any | must be used for an
sample analysis. The analytical run, and the same
mass calibration is mass calibration must be
updated on an as- used for all data files in an
Mass needgd basi§ (e.g., anglytiqal run. Mass N !f th_e mass calibration fails, recalibrate. If
Calibration QC failures, ion calibration must be verified it still fails, consult manufacturer

masses show large
deviations from known
masses, major
instrument
maintenance is
performed, or the
instrument is moved).

by acquiring a full scan
continuum mass spectrum of
a perchlorate stock standard.
Perchlorate ions should be
within + 0.3 m/z of mass 99,
101, and 107 or their
respective daughter ion
masses (83, 85, and 89),
depending on which ions are
quantitated.

instructions on corrective maintenance.

'Referenced SOPs are listed in Worksheet #23.

“DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and
analytical methods are the basis for pH, and TOC methods.
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SAP Worksheet #25-1: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ Maintenance Testing Inspection Frequency Acceptance Corrective Responsible SOP Reference
Equipment Activity Activity Activity Criteria Action Person
ICP-AES Change tubing Monitor ISTD | Instrument Weekly Stable ISTD Replace tubing, | Analyst MET 15
(SW846 counts for performance values recalibrate and
6010C) variation and sensitivity reanalyze
Clean cones Monitor Instrument As needed Vacuum Clean cones,
vacuum control panel pressure > 5 x | re-install, re-
pressure 10ee -06 Torr, |optimize and
Stable ISTD re-calibrate
values
Change pump oil Smooth Instrument Bi-weekly in Vacuum Change pump
operation, oil | control panel, interface pump | pressure oil
not dark in site glass of and every 6 consistently
color or pumps. mo. in roughing | lower than 5 x
smelling burnt. pump 10ee -06 Torr
Clean Nebulizer Monitor oxide | View of Bi- weekly Vacuum Clean
and double Cyclonic pressure nebulizer, re-
charge chamber , Daily consistently optimize, re-
analytes in Performance lower than 5 x | calibrate
tune solution | parameters. 10ee -06 Torr,
Stable ISTD
values
Clean air filters Monitor torch | Visual Monthly Torch box temp | Clean air filters
box <70C and monitor
temperature instrument.
Auto Lens Monitor Auto Lens Daily Upward Re-optimize
Optimization voltages optimization trending but
applied to lens | workspace and relatively linear
print-out curve of
voltages
Cooling system Temperature | Instrument Daily Torch box <70 |Replace blower
check (Chiller of interface control panel C and Interface | fan belt, replace

operation and
blower operation)

and torch box

(Diagnostics)

<40C

coolant in
chiller.

Notes:
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SAP Worksheet #25-2: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ Maintenance Testing Inspection Frequenc Acceptance Corrective Responsible SOP Reference
Equipment Activity Activity Activity q y Criteria Action Person
CVAA (SW-846 | Check Cell Monitor signal | Software Daily ABS. < 0.7 Clean cell Analyst MET -03 and
7470A/7471B) in Continuous | functionality MET - 16
graphics
mode
Clean cell Monitor signal | Software As needed ABS. < 0.7 Clean cell
in Continuous | functionality,
graphics then visual
mode check
PTFE filter change | Monitor cell Visual Daily Cell dry Replace filter
for moisture inspection of
cell for
moisture
Check pump flows | Monitor Measurement | Daily Reductant 5-7 | Readjust
reagent flows | of flow rate ml/min , Carrier |tension of
using Class A 9-11 ml/min platens on
graduated tubing.
cylinder.
Clean air filter none Visual Monthly none none
Change tubing Sensitivity Instrument Daily Passing curve [ Replace tubing,
check performance and passing recalibrate and
and sensitivity CCV/CCB reanalyze
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SAP Worksheet #25-3: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ Maintenance Testing Inspection Frequency Acceptance Corrective Responsible SOP Reference
Equipment Activity Activity Activity Criteria Action Person
clip the guard
column, replace
the injection
L Degradation DDT ?“d beginning of DDT qnd port liner,
GC - ECD Injqctlon port check run Endrin each 12 hour Endrin replace the gold Analyst SVGC-11
maintenance every 12 hrs breakdown 8081 sequence breakdown seal, clean the
<15% <15% injection port

and repeat
degradation
check.
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SAP Worksheet #25-4: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ Maintenance Testing Inspection Frequency Acceptance Corrective Responsible SOP Reference
Equipment Activity Activity Activity Criteria Action Person
analyst clip the guard
judgment of colum_n,_ replace
Injection port eva]uate excessive the |njgct|on
GC-FPD maintenance NA baseline and as needed tailing or port liner, Analyst SVGC-05
peak shapes baseline replace the gold
fluctuation s_eal, clean the
injection port
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SAP Worksheet #25-5: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ Maintenance Testing Inspection Acceptance Corrective Responsible
Equipment Activity Activity Activity Frequency Criteria Action Person SOP Reference
Fill solvent
reservoirs,
LCMSMS °1S, pump, Explosives performance Daily . and lines. Analyst SOP-126
lines. Check e quality control .
svringe and sensitivity and sensitivit Calibrate
yringe. Y- syringe
placement.
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SAP Worksheet #26: Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Field Team/CH2M HILL

Sample Packaging (Personnel/Organization): FTL/ CH2M HILL

Coordination of Shipment (Personnel/Organization): FTL/ CH2M HILL

Type of Shipment/Carrier: Overnight Carrier/ FedEx

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custody Personnel / ENCO-Orlando, ENCO-Jacksonville and GEL Labs

Sample Custody and Storage (Personnel/Organization): Sample Custody Personnel / ENCO-Orlando, ENCO-Jacksonville and GEL Labs

Sample Preparation (Personnel/Organization): Sample Preparation Personnel / ENCO-Orlando, ENCO-Jacksonville and GEL Labs

Sample Determinative Analysis (Personnel/Organization): Analysts / ENCO-Orlando, ENCO-Jacksonville and GEL Labs

SAMPLE ARCHIVING

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

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 45 days

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

SAMPLE DISPOSAL

Personnel/Organization: Sample Disposal Personnel / ENCO-Orlando, ENCO-Jacksonville and GEL Labs

Number of Days from Analysis: 30 days from issuance of report
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SAP Worksheet #27: Sample Custody Requirements

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Samples will be collected by field team members under the supervision of the FTL. As samples are collected, they will be placed into containers and labeled.
Labels will be taped to the jar to ensure they do not separate. Samples will be cushioned with packaging material and placed into coolers containing enough ice
to keep the samples 0-6 °C until they are received by the laboratory.

The chain of custody (COC) form will be placed into the cooler in a Ziploc bag. Coolers will be taped up and shipped to the laboratories via Fed Ex overnight, with
the air bill number indicated on the COC (to relinquish custody). Upon delivery, the laboratory will log in each cooler and report the status of the samples to
CH2M HILL.

See Worksheet #21 for CH2M HILL SOPs containing sample custody guidance.

The CH2M HILL field team will ship all samples directly to the laboratory performing the analysis(ENCO Orlando, ENCO Jacksonville, and GEL Laboratories),
refer to Worksheet #30.

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):
Laboratory custody procedures can be found in SOP LOGIN-03 and GL-SR-E-001, which are referenced in Worksheet #23.

Sample Identification Procedures:

Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, analysis group or method, preservation, and sampler’s initials. The
field logbook will identify the sample ID with the location and time collected and the parameters requested. Sample IDs will conform to the nomenclature specified
in Worksheet #18. The laboratory will assign each field sample a laboratory sample