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Executive Summary

This document presents the plan for the Preliminary Assessment/Site Inspection (PA/SI), including research of
archival records, use of data from previous investigations, and environmental sampling, at United States (U.S.)
Marine Corps Munitions Response Program Site Unexploded Ordnance (UXO) 24, Camp Geiger Burial Area, herein
referred to as Site UXO-24, located at Marine Corps Installations East-Marine Corps Base Camp Lejeune (MCIEAST-
MCBCAMLEJ or the Base) in Jacksonville, North Carolina.

CH2M HILL prepared this document under the U.S. Navy, Naval Facilities Engineering Command (NAVFAC)
Atlantic, Comprehensive Long-Term Environmental Action - Navy (CLEAN) 1000 Contract N62470-08-D-1000,
Contract Task Order (CTO) 0014, in accordance with the Navy’s Uniform Federal Policy-Sampling and 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, 2010) provides additional information and
background on MCIEAST-MCBCAMLEJ. This PA/SI will be conducted under CTO 0014, Modification 7.

Site UX0-24 is being investigated under the Military Munitions Response Program (MMRP) because of the
discovery of subsurface munitions at the site. In addition, pesticides and herbicides were detected in soils above
screening levels at the site during previous investigation activities in conjunction with the Site 37 Confirmatory
Sampling Assessment, requiring additional assessment activities.

Obijectives of this PA/SI are to assess if sources of geophysical anomalies represent potential munitions and
explosives of concern (MEC)/ material potentially presenting an explosive hazard (MPPEH) and to evaluate
whether a release of munitions constituents (MC) occurred within the 9-acre investigation area of Site UXO-24.
Activities for the PA/SI include surveying, intrusive investigation of up to 1,000 anomalies in the western portion
of the site that represent potential subsurface MEC, and environmental sampling of surface and subsurface soil,
sediment, surface water, and groundwater. The collected samples will be used to evaluate the presence and
nature of MC at the site.

An additional objective is to delineate the extent of pesticides and herbicides previously detected in soil at the site
above site screening criteria. Soil samples will be collected and analyzed for pesticide and herbicide constituents.
The collected samples will be used to evaluate the presence and extent of pesticides and herbicides at the site.
Analytical data from PA/SI sampling activities will be used to determine if additional assessment or interim action
is warranted.

Uniform Federal Policy-Sampling and Analysis Plan Outline

This UFP-SAP consists of 37 worksheets specific to the UFP-SAP. All tables are embedded within the worksheets.
All figures are included at the end of the document. Field standard operating procedures (SOPs) are included in
Attachment 1. Data management guidelines are included in Attachment 2, and the laboratory’s Department of
Defense (DoD) Environmental Laboratory Accreditation Program (ELAP) letter is included in Attachment 3.
Attachment 4 presents the Environmental Protection Plan. Upon approval of this Draft UFP-SAP, the sampling
activities will be scheduled and executed.
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Acronyms and Abbreviations

°C degrees Celsius

ug/kg microgram per kilogram

ug/L microgram per liter

AHA Activity Hazard Analysis

AM Activity Manager

APP Accident Prevention Plan

bgs below ground surface

BHC benzene hexachloride

BIP blow in place

C/D class/division

CA corrective action

CAS Chemical Abstract Service

CcCB continuing calibration blank

ccv continuing calibration verification
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CLEAN Comprehensive Long-Term Environmental Action - Navy
coc contaminant of concern

COPC contaminant of potential concern
CSA confirmatory sampling assessment
CSM conceptual site model

CTO Contract Task Order

CVAA cold vapor atomic absorption

DCC dynamic current-offset calibration
DDD dichlorodiphenyldichloroethane

DDE dichlorodiphenyldichloroethene
DDESB Department of Defense Explosives Safety Board
DDT dichlorodiphenyltrichloroethane
DGM digital geophysical mapping

DL detection limit

DMM discarded military munitions

DNA dinitroaniline

DO dissolved oxygen

DoD Department of Defense

DoDl Department of Defense Instruction
DPT direct-push technology

DQl data quality indicator

DU decision unit

DUP duplicate sample

DV Data Validator

EDS Environmental Data Services

ELAP Environmental Laboratory Accreditation Program
EMD Environmental Management Division
EOD Explosive Ordnance Disposal

EODB Explosive Ordnance Disposal Bulletin
ERA Ecological Risk Assessor

ERS Ecological Risk Screening
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ESQD explosives safety-quantity distance
ESS Explosives Safety Submission

EZ exclusion zone

FP Follow-up Phase

FTL Field Team Leader

g gram

GC gas chromatography

GIS geographic information system

GPS global positioning system

H&S health and safety

HDPE high density polyethylene

HHRA Human Health Risk Assessor

HHRS Human Health Risk Screening

HPLC high performance liquid chromatography
HSP Health and Safety Plan

IAS Initial Assessment Study

IBD inhabited building distance

IC ion chromatography

ICAL initial calibration

ICB initial calibration blank

ICP inductively coupled plasma

ICS interference check solution

ICV initial calibration verification

ID inner diameter

IDW investigation-derived waste

IP Initial Phase

IR Installation Restoration

L liter

L/min liter per minute

Ib pound

LC liquid chromatography

LCS laboratory control sample

LIMS Laboratory Information Management System
LOD limit of detection

LODV limit of detection verification

LOQ limit of quantitation

LTM long-term monitoring

MC munitions constituents
MCBCAMLEJ  Marine Corps Installations East-Marine Corps Base Camp Lejeune
MCE maximum credible event

MCIEAST Marine Corps Installations East

MCL maximum contaminant level

MCPA 2-methyl-4-chlorophenoxyacetic acid
MCPP methylchlorophenoxypropionic acid
MD munitions debris

MDAS material documented as safe

MDL method detection limit

MEC munitions and explosives of concern
MFD maximum fragment distance



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1
MAY 2013
PAGE 13

mg/L
MGFD
ml

mm
MMRP
MPC
MPP
MPPEH
MR
MRS
MS
MS/MSD
MSA
MSD
mV

NA
NAVFAC
NC 2L

NC SSL
NC

NCAC 2B
NCAC
NCDENR
NCGWQS
NCHWS SSL
NEW
NIRIS
NRWQC
NTR

ORP
ORR
Osage
oz

PA/SI
PAL
PC
PCB
PE
PETN
PG
PM
POC
PP
PPE
PQL
PQO
PTR
PVC

milligram per liter

munition with the greatest fragmentation distance
milliliter

millimeter

Military Munitions Response Program
measurement performance criteria

Master Project Plan

material potentially presenting an explosive hazard
Munitions Response

Munitions Response Site

mass spectrometer

matrix spike/matrix spike duplicate

method of standard addition

minimum separation distance

millivolt

not applicable

Naval Facilities Engineering Command

North Carolina 2L Groundwater Quality Standards

North Carolina Soil Screening Level

no criteria

North Carolina Surface Water and Wetland Standards

North Carolina Administrative Code

North Carolina Department of Environment and Natural Resources
North Carolina Groundwater Quality Standards

North Carolina Hazardous Waste Section Soil Screening Level
net explosive weight

Naval Installation Restoration Information Solution

National Recommended Water Quality Criteria

Navy Technical Representative

oxidation reduction potential
Operational Readiness Review
Osage of Virginia

ounce

Preliminary Assessment/Site Inspection
project action level

Project Chemist
polychlorinated biphenyl
Professional Engineer
pentaerythritol tetranitrate
Professional Geologist

Project Manager

point of contact

Preparatory Phase

personal protective equipment
practical quantitation limit
project quality objective

public traffic route

polyvinyl chloride



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24
REVISION NUMBER 1

MAY 2013

PAGE 14

QA quality assurance

QAO Quality Assurance Officer

QAPP Quality Assurance Project Plan

Qc quality control

QL guantitation limit

QsSM Quality Systems Manual

RDX hexahydro-1,3,5-trinitro-1,3,5-triazine
RL reporting limit

RPD relative percent difference

RPM Remedial Project Manager

RSD relative standard deviation

RSL Regional Screening Level

SAP Sampling and Analysis Plan

SBO Safe Behavior Observation

SOopP standard operating procedure

SRA saturated response area

STC Senior Technical Consultant

SUXOS Senior Unexploded Ordnance Supervisor
svocC semivolatile organic compound

TAL Target Analyte List

TBD to be determined

TCL Target Compound List

TCLP toxicity characteristic leaching procedure
TCMX tetrachloro-m-xylene

™ Task Manager

TP technical paper

TSD team separation distance

u.s. United States

UAESCH U.S. Army Engineering and Support Center, Huntsville Corps of Engineers, Huntsville Center
UFP Uniform Federal Policy

USACE United States Army Corps of Engineers
UsCs Unified Soil Classification System

USEPA United States Environmental Protection Agency
UXo unexploded ordnance

uxoQcs Unexploded Ordnance Quality Control Specialist
UXO0SO Unexploded Ordnance Safety Officer
VOoC volatile organic compound

WQP water quality parameter
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SAP Worksheet #2—SAP Identifying Information

Site Name/Number: Site UX0O-24 — Camp Geiger Burial Area

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) 0014, Modification 7
1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of:

Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP) (United States Environmental Protection
Agency [USEPA], 2005)

USEPA Guidance for QAPPs, USEPA QA/G-5, Quality Assurance Management Section (QAMS) (USEPA, 2002)
USEPA Guidance on Systematic Planning Using the Data Quality Objectives Process (USEPA, 2006a)

2. Identify regulatory program: Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA)

This SAP is a Project-specific SAP

4. List dates of scoping sessions that were held:

Scoping Session Date
August 17, 2011 and
Partnering Sessions September 12, 2012

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

Title Date

Draft Confirmatory Sampling Report Sites 18, 37, 46, and
51, Marine Corps Base Camp Lejeune, North Carolina
(Osage of Virginia [Osage]) February 2011

6. List organizational partners (stakeholders) and connection with lead organization:
North Carolina Department of Environment and Natural Resources (NCDENR) — regulatory stakeholder
USEPA Region 4 — regulatory stakeholder
Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic — lead organization
Marine Corps Installations East-Marine Corps Base Camp Lejeune (MCIEAST-MCBCAMLEJ) — site owner
7. Lead organization:
United States (U.S.) Department of the Navy — Lead Agency

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

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

MCIEAST-MCBCAMLEJ - 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 RPM NCDENR (919) 707-8341 Randy.McElveen@ncdenr.gov
Matt Louth Activity Manager (AM) (757) 671-6240 matt.louth@ch2m.com

Tom Roth Senior Technical Consultant (404) 474-7640 tom.roth@ch2m.com

Teg Williams Senior Technical Consultant (704) 543-3297 tegwyn.williams@ch2m.com
Dan Hockett Project Manager (PM) (704) 543-3264 daniel.hockett@ch2m.com
Brett Doerr E?:Jrgﬁgé%g{fg?gAg';P'SAP Reviewer/Quality CH2M HILL (757) 671-6219 brett.doerr@ch2m.com

Carl Woods Health & Safety (H&S) Manager (513) 889-5771 carl.woods@ch2m.com

Roni Warren Human Health Risk Assessors (HHRA) (814) 364-2454 roni.warren@ch2m.com
Jonathon Weier Ecological Risk Assessor (ERA) (770) 485-7503 jonathon.weier@ch2m.com
Simon Kline Assistant PM (910) 622-4344 simon.kline@ch2m.com
Anita Dodson Navy CLEAN Program Chemist (757) 671-6218 anita.dodson@ch2m.com
Bianca Kleist Project Chemist (PC) CH2MHILL (704) 543-3274 bianca.kleist@ch2m.com
Molly Nguyen PM/Laboratory EMAX (310) 618-8889 mnguyen@emaxlabs.com
Kenette Pimentel QAO EMAX (310) 618-8889 kpimentel@emaxlabs.com

Nancy Weaver

Data Validator (DV)

Environmental Data Services (EDS)

(757) 564-0090

nweaver@env-data.com
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SAP Worksheet #4—Project Personnel Sign-Off Sheet
Signature/ .
Name Organization/Title/Role Telephone Number e-mail Ri?/?(-t:xreld Da;:anAP
receipt

Charity Rychak

MCIEAST-MCBCAMLEJ/EMD

(910) 451-9386

Matt Louth

CH2M HILL/AM

(757) 671-6240

Brett Doerr

CH2M HILL/Navy CLEAN Program UFP-SAP
Reviewer

(757) 671-6219

Teg Williams

CH2M HILL/Senior Technical Support

(704) 543-3297

Roni Warren

CH2M HILL/HHRA

(814) 364-2454

Jonathon Weier

CH2M HILL/ERA

(770) 485-7503

Carl Woods

CH2M HILL/H&S Manager

(513) 889-5771

Anita Dodson

CH2M HILL/Navy CLEAN Program Chemist

(757) 671-6218

Bianca Kleist CH2M HILL/PC (704) 543-3274
Molly Nguyen EMAX/PM (310) 618-8889
Kenette Pimentel | EMAX/QAO (310) 618-8889

Nancy Weaver

EDS/Validator

(757) 564-0090

TBD

UXO Tech

TBD

Notes:

The personnel sign-off sheet will be retained in the project file.
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SAP Worksheet #5—Project Organizational Chart

NAVFAC Customer
Charity Rychack - MCIEAST-MCBCAMLEJ
(910-451-9386)

Lead Organization
David Cleland - NAVFAC Mid- Atlantic
(757-322-4851)

Regulator and Stakeholder Agencies

Gena Townsend - USEPA Region 4 (404-562-8538) - — ————_ J

Randy McElveen - NCDENR (919-707-8341)

Health & Safety (H&S) Manager

Carl Woods — CH2M HILL

(513-889-5771)

Senior Technical Consultants (STCs)
Tegwyn Williams - CH2M HILL
(704-543-3297)

Tom Roth (MR) - CH2M HILL
(404-474-7640)

Activity Manager (AM)
Matt Louth - CHZM HILL R - __
(757-671-6240)

Project Manager (PM)
Dan Hockett — CH2M HILL

Lead Organization Chemist/Quality Assurance
Officer (QAO)
Jan Nielsen/-NAVFAC Mid-Atlantic
(757) 322-8339

Corporate MR H&S Manager/QC Officer
George DeMetropolis — CH2M HILL
(619-564-9627)

Navy CLEAN Program Chemist
Anita Dodson — CH2M HILL
(757-671-6218)

(704-543-3264)
Assistant PM
Simon Kline — CH2M HILL
(910-622-4344)

UFP-SAP Reviewer
Brett Doerr — CH2M HILL
(757-671-6219)

Drilling
To be determined (TBD)

Land Surveying
TBD

Investigation-derived
Waste (IDW) Services

Field Team Leader (FTL)
TBD — CH2M HILL

Onsite H&S Officer
TBD — CH2M HILL
UXO Tech
TBD- CH2M HILL

Project Chemist (PC)
Bianca Kleist — CH2M HILL
(704-543-3274)

Laboratory
EMAX
Molly Nguyen
(310-618-8889)

Data Validator

TBD

Utility Locator
TBD
Vegetation Clearance
TBD

EDS
Nancy Weaver
(757-564-0090)
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SAP Worksheet #6—Communication Pathways

Communication Responsible Phone Number
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 points of contact.
RPM will notify USEPA and NCDENR via e-

ﬁommunlcatlon with Navy NTR/RPM David Cleland david.t _cleland@ mall or telephone c_aII within 24 hours if

avy (lead agency) navy.mil field changes affecting the scope or

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.

Primary POC for EPA; can delegate
communication to other internal or
external points of contact. Upon

Communication with EPA Region 4 Gena Townsend townsend.gena@ notification of field changes, USEPA will
USEPA Region 4 RPM epa.gov have 24 hours to approve or comment on
the field changes. All data results will be
presented and discussed during
partnering meetings.
Primary POC for NCDENR; can delegate
communication to other internal or
Communication with Randy.McElveen@ external points of contact. Upon
NCDENR NCDENR RPM Randy McElveen ncdenr.gov notification of field changes, NCDENR will
have 24 hours to approve or comment on
the field changes.
Communication ngrsees project and will be'informed of
regarding overall prOJect:'\t/?tuilby thke P.I;/}I{ tlll:ﬂc'e\:d ch;ggMest
project status and oceur, AVl will Work wi € Navy 0
im.pleme;éaé:tioq snd CH2M HILLAM | Matt Louth matt.louth@ch2m.com \Clg”;’_“nf:i'lcjltifhfi':'&cﬁgE?g%?;gf;f:ﬂlts
mc:/a%M U\SNEIPA wiII.be comr_nunicated to the prqject team
and NCDEI'\IR ’ during the first partnering meeting
following data receipt.
Contact Senior Technical Consultant
regarding questions/issues encountered
Technical in the field, input on data interpretation,
communications for CH2M HILL Tomn Roth tom.roth@ch2m.com | as needed. Senior Technical Consultants
project Senior Technical . tegwyn.williams@ will have 24 hours to respond to technical
implementation, and Consultants Teg Williams ch2m.com field questions as necessary. Additionally,

data interpretation

Senior Technical Consultants will review
data as necessary prior to partnering team
discussion and reporting review.

Communications
regarding project

daniel.hockett@c

All information and materials about the
project will be forwarded to the Navy,

management and PM Dan Hockett h2m.com AMs, and Senior Technical Consultants as
implementation necessary. POC for field sampling team.
. A All field team and reporting activities will
Coordinate activities . . be forwarded to PM for further
between PM and . . simon.kline@ : R .
. Asst. PM Simon Kline dissemination if necessary. Responsible
Field Team/Sub- ch2m.com

contractors

for field team members’ and
subcontractors adherence to work plan.
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SAP Worksheet #6—Communication Pathways (continued)

Communication Responsible Phone Number
Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Documentation of deviations from the Work
Work Plan changes in Plan will be made in the field log book
field. QAPP Field (made with the approval of AM and/or
: FTL TBD TBD QAO), and the PM will be notified

Changes/Field
Progress Reports

immediately. Provide daily progress reports
to PM. Deviations will be made only with
approval from the PM.

Communication
regarding risk
assessments

Human Health
and ERAs

Roni Warren (Human
Health)

Jonathan Weier
(Ecological)

roni.warren@ch2m.

com

jonathon.weier@ch
2m.com

Responsible for conducting risk
assessments. Technical questions regarding
this project must be answered within

24 hours.

H&S

Onsite H&S
Officer

TBD

TBD

Responsible for field team members’
adherence to the site safety requirements
described in the Accident Prevention
Plan/Health and Safety Plan (APP/HSP). Will
report H&S incidents and near losses to PM.

Reporting laboratory
data quality issues

Laboratory PM

Molly Nguyen

mnguyen@emaxlab
s.com

All QA/Quality Control (QC) issues with
project field samples will be reported within
2 days to the PC by the laboratory.

Reporting data
validation issues

DV

Nancy Weaver

nweaver@env-
data.com

All data validation issues regarding
resubmissions from the laboratory will copy
the CH2M HILL PC on communications. The
data validation report will be due to

CH2M HILL within 14 calendar days of data
receipt.

The NAVFAC RPM will be notified of any
field data quality issues. Any significant lab
issues will be reported to NAVFAC LANT
QAO or Chemist to ensure that the issues do
not have the potential to impact other Navy
projects.

Field and analytical
corrective actions
(CAs); release of
analytical data; data
tracking from field
collection to database
upload

PC

Bianca Kleist

bianca.kleist@ch2m

.com

Any CAs for field and analytical issues will be
determined by the FTL and/or the PC and
reported to the PM within 4 hours.

No analytical data can be released until
validation of the data is completed and has
been approved by the PC. The PC will review
analytical results within 7 days of receipt for
release to the project team. The NAVFAC
Mid-Atlantic chemist will be notified should
there be data quality issues identified that
will prevent data quality objectives from
being met or will severely impact project
schedule.

Responsible for tracking data from sample
collection through database upload.

Field CAs

Asst. PM and
PM

Simon Kline
Dan Hockett

simon.kline@ch2m.
com

daniel.hockett@ch2
m.com

Field and analytical issues requiring CA will
be determined by the Task Manager (TM)
and/or PM; the PM will ensure QAPP
requirements are met by field staff

UXO Safety

UXO Tech

TBD

TBD

Responsible for anomaly avoidance
activities.
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SAP Worksheet #7—Personnel Responsibilities and Qualifications Table

Organizational

Education and Experience

Name Title/Role Affiliation Responsibilities Quallfl_catlons
(Optional)
NAVFAC Mid- .
Dave Cleland NTR Atlantic Oversees project
. MCIEAST- .
Charity Rychak Base EMD MCBCAMLE) Oversees project
Janice Nielsen Chgmlst/QA NAVFAC Mid- Navy CLEAN Program UFP-SAP Reviewer
Officer Atlantic
Matt Louth,
Professional AM CH2M HILL Oversees project activities Tés" Geolofgy .
Geologist (PG) years of experience
Dan Hockett M ect and dinat fact M.E.M., Environmental Chemistry
an Hockett, anages project and coordinates projec
PG PM CHZM HILL tasks and project staff B.S., Zoology .
17 years of experience
M.S., Environmental
Navy CLEAN ) Science/Hydrogeology
Brett Doerr Program UFP- CH2M HILL Navy CLEAN Program UFP-SAP Reviewer B.S. Chemistr
SAP Reviewer > v
18 years of experience
Tom Roth, - . Provides senior Munitions Response (MR) B.S. Geological Engi :
Professional /l\A/i:at::/;tyeEluallty CH2M HILL technical support for remedial action 2'5 v 9€0 ofglca r\glneerlng
Engineer (PE) g design and implementation years or experience
Senior . . . Naval School, Explosive Ordnance
. . Provides senior MR technical support for :
Tim Garretson Technical CH2M HILL . - Disposal
M Expl f ME
Support unitions and Explosives of Concern (MEC) 30 years of experience
Tegwyn ?‘eerc];wc:mrical CH2M HILL Provides senior technical support for field B.S., Earth Science
Williams, PG Support investigations and implementation 20 years of experience
. . M.S., Occupational Safety and
Carl Woods H&S Manager CH2M HILL Prepares HSP; manages H&S for all field Health
activities .
15 years of experience
Navy CLEAN .
Anita Dodson Program CH2M HILL Program-level review of UFP-SAP B.S., Chemistry .
: 19 years of experience
Chemist
Provides UFP-SAP project delivery support
and performs data evaluation and QA
ight; .S. i
Bianca Kleist PC CH2M HILL oversight; B.S., Chemistry
Data management: manages sample 3 years of experience
tracking; communicates with laboratory
and DV
M.S., Earth Sciences
Simon Kline, PG | Asst. PM CH2M HILL Coordinates all field activities and sampling | B.S., Geosciences
7 years of experience
Site H&S . L
TBD Officer CH2M HILL Oversees H&S for all field activities
TBD UXO Tech CH2M HILL Responsible for UXO anomaly avoidance

activities




SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24
REVISION NUMBER 1

MAY 2013

PAGE 26

This page intentionally left blank.



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1

MAY 2013
PAGE 27
SAP Worksheet #8—Special Personnel Training Requirements Table
Specialized . Location of
Project Training By Title . . Training | Personnel/Groups Personr_IeI '!'ltles/ Training
" A Training Provider - . e Organizational
Function or Description of Date Receiving Training e s Records/
Affiliation e
Course Certificates
UXO Avoidance
g?;l;{el;/lumtlons UXO Safety Registered training Annuall PM and all field FTL, field team
A Y Training Package CH2M HILL Online Y | staff members/ CH2M HILL
wareness
Training)
Graduate of a military
EOD school of the
United States; or a
Explosive graduate of a military SUXOS, UX0QCS,
Exolosives Ordnance EOD school of Canada, UXO-qualified UXO0SO, UXO CH2M HILL
Sa?et Disposal (EOD) or | Great Britain, personnel and Technician (All HSE
Y UXO Formal Germany, or Australia; UXO technicians Levels)/ CH2M HILL,

Training Course

or a graduate of a
commercial formal
UXO Technician |
course

USAE

a - 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-0014 Preliminary Assessment/Site

Inspection (PA/SI) of Site UXO-24

Projected Date(s) of Sampling: January 2013

Site Name: MCIEAST-MCBCAMLE)J

PM: Dan Hockett

Site Location: MCIEAST-MCBCAMLEJ, Jacksonville, North Carolina

Dates of Session: August 17, 2011

Scoping Session Purpose: The purpose of the scoping session was to present the Site UXO-24 PA/SI scope of work to the MCIEAST-
MCBCAMLEJ Partnering Team and reach a consensus on the project approach.

Name Title Affiliation Phone # E-mail Address Project Role
Dave Cleland | RPM E'ﬁ;/rfécc Mid- (757) 322-4851 | david.t.cleland@navy.mil Primary Navy POC
Charity EMD EMC
Rvchak RPM MCIEAST- (910) 451-9386 | charity.rychak@usmc.mil MCIEAST-MCBCAMLEJ Navy POC
¥ MCBCAMLE)
Gena .
Townsend RPM USEPA (404) 562-8538 | townsend.gena@epa.gov EPA oversight lead
Marti NCDENR Military Munitions
M RPM NCDENR (919) 707-8342 | martha.morgan@ncdenr.gov Response Program (MMRP)
organ .
oversight lead
Randy RPM NCDENR (919) 707-8341 | randy.mcelveen@ncdenr.gov | NCDENR
McElveen * *
AM for MCIEAST-MCBCAMLEJ
MCIEAST- (757) 671-8311 projects; coordinates CH2M HILL
Matt Louth | \opeamiLE) aM | CHZMHILL ¥A17 matt.louth@ch2m.com projects at MCIEAST-
MCBCAMLEJ with Navy contacts
Kim Deputy MCIEAST- _ . Deputy AM for MCIEAST-
Henderson MCBCAMLE) AM CH2M HILL (757) 671-8311 | kim.henderson@ch2m.com MCBCAMLEJ projects

Comments/Decisions:

For the UFP-SAP, the Partnering Team agrees to the investigation strategy for the Site UXO-24 PA/SI, which includes the following:

e Conduct a digital geophysical mapping (DGM) investigation of anomalies within the approximate 2-acre area of the western portion of
the site and intrusively investigate up to 9 test pits in the DGM investigation area.

¢ Soil Sampling — Collect up to 18 soil samples in the intrusive investigation area and analyze samples for explosives, perchlorate, and
metals. The number and location of samples will be based on observed potential releases of munitions constituents (MC). Collect up to
nine soil samples to confirm potential ecological risks identified during the Site 37 Confirmatory Sampling Assessment (CSA) and analyze
samples for pesticides and herbicides.

e Groundwater Sampling — Install up to three shallow monitoring wells upgradient, downgradient, and adjacent to disposal areas and

analyze samples for MC.

Action Items: Prepare a UFP-SAP for review by the Partnering Team.

Consensus Decisions: The Partnering Team agreed that the general approach for investigating Site UXO-24 is acceptable.
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SAP Worksheet #9—Project Scoping Session Participants Sheet (continued)

Project Name: CTO-014 PA/SI of Site UXO-24

Projected Date(s) of Sampling: January 2013

Site Name: MCIEAST-MCBCAMLE)J

PM: Dan Hockett

Site Location: MCIEAST-MCBCAMLEJ, Jacksonville, North Carolina

Dates of Session: September 12, 2012

Scoping Session Purpose: The purpose of the scoping session was to present the Site UXO-24 PA/SI scope of work to the MCIEAST-
MCBCAMLEJ Partnering Team and reach a consensus on the project approach.

Name Title Affiliation Phone # E-mail Address Project Role

Dave Cleland | RPM Xﬁ;/rfécc Mid- (757) 322-4851 | david.t.cleland@navy.mil Primary Navy POC

Charity EMD EMC

Rvchak RPM MCIEAST- (910) 451-9386 | charity.rychak@usmc.mil MCIEAST-MCBCAMLEJ Navy POC

Y MCBCAMLE!

Gena .

Townsend RPM USEPA (404) 562-8538 | townsend.gena@epa.gov EPA oversight lead
NCDENR Military Munitions

Marti Morgan | RPM NCDENR (919) 707-8342 | martha.morgan@ncdenr.gov | Response Program (MMRP)
oversight lead

Randy RPM NCDENR (919) 707-8341 | Randy.McElveen@ncdenr.gov | NCDENR

McElveen * *
AM for MCIEAST-MCBCAMLEJ

MCIEAST- (757) 671-8311 projects. Coordinates CH2M HILL

Matt Louth | vicgcamies am | CHZMHILL X417 matt.louth@ch2m.com projects at MCIEAST-MCBCAMLE)
with Navy contacts.

Kim Deputy MCIEAST- ) ) Deputy AM for MCIEAST-

Henderson MCBCAMLE) AM CH2M HILL (757) 671-8311 | kim.henderson@ch2m.com MCBCAMLEJ projects

Comments/Decisions:

For the UFP-SAP, the Partnering Team agrees to the investigation strategy for the UXO-24 Preliminary Assessment/Site Inspection (PA/SI)
which includes the following:

¢ Based on results from May 2012 DGM activities, conduct a UXO intrusive investigation in the DGM investigation area

¢ Soil Sampling - Collect up to 10 soil samples from intrusive investigation locations and analyze samples for explosives, perchlorate and
metals. The number and location of samples will be based on observed potential releases of MC. Collect up to 4 surface samples and 6
subsurface soil samples to confirm potential ecological risks identified during Installation Restoration (IR) Site 37 CSA investigation and
analyze samples for pesticides and herbicides. Collect up to 1 surface water and sediment sample downgradient from the intrusive
investigation area if surface water is present at the time of investigation. Surface water and sediment samples will be analyzed for MC
(i.e., explosives, perchlorate, and metals), pesticides and herbicides.

e Groundwater Sampling - Install up to 3 shallow monitoring wells upgradient, downgradient, and adjacent to intrusive investigation
locations and analyze samples for explosives, perchlorate and metals.

Action Items: Prepare a SAP for review by the Partnering Team

Consensus Decisions: The Partnering Team agreed that the general approach for investigating Site UXO-24 is acceptable.
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SAP Worksheet #10—Conceptual Site Model

The objective of this SAP is to guide the assessment of potential environmental impacts related to MC, pesticides,
and herbicides resulting from historical waste management practices within Site UXO-24 and to evaluate whether
potential impacts warrant further assessment. This objective will be addressed by sampling and analysis of
environmental media for MC, pesticides, and herbicides; an intrusive anomaly investigation; and conducting a
Human Health Risk Screening (HHRS) and an Ecological Risk Screening (ERS).

Site UX0O-24 - Camp Geiger Burial Area

The objective of this PA/SI is to evaluate whether subsurface MEC is present, and if so, if a release of MC occurred
within the 9-acre investigation area of Site UXO-24. An additional objective is to evaluate whether pesticides and
herbicides are present in soil at the site above site screening criteria. Site UXO-24 covers an area of approximately
9 acres of mostly wooded land east of G Street in the Camp Geiger area of MCIEAST-MCBCAMLEJ (Figure 10-1).
Site UXO-24 also encompasses the majority of Installation Restoration (IR) Site 37, the Camp Geiger Surface Dump
(Figure 10-2).

Prior to the 1950s, the site was completely wooded. Between 1950 and 1951, IR Site 37 was used as a surface dump for
items such as wood, tires, and scrap metal (Osage, 2011). During the late 1950s, the site was partially cleared for the
construction of a carpenter shop, lumber rack, and paint shop in the northern portion of the site. A confirmatory
sampling investigation of the surface dump area (IR Site 37) was conducted in March 2010 by Osage. This investigation
included subsurface soil and groundwater sampling activities throughout IR Site 37. The results of this investigation
indicated that pesticides and herbicides are present in subsurface soil at concentrations exceeding screening criteria.

In 2010, the base discovered that discarded military munitions (DMM) had been buried at the site east of

Building TC-611 (Figure 10-1). A limited visual site inspection conducted by base EOD personnel found additional
DMM and material potentially presenting an explosive hazard (MPPEH) in the area surveyed. These activities were
conducted separate from the CSA investigation conducted by Osage.

The boundaries of two additional IR sites, IR-35 and IR-36, are adjacent to UX0O-24. Both sites are monitored as
part of the Installation Restoration Long-Term Monitoring (LTM) program, and downgradient groundwater
monitoring sentinel wells associated with these sites are located within the UXO-24 boundary (Figure 10-3).

Previous Site Investigations
IR Site 37

IR Site 37, the Camp Geiger Surface Area Dump, was used between 1950 and 1951 for the disposal of wastes such
as wood, tires, and scrap metal (Osage, 2010). The site encompasses approximately 4 wooded acres and is divided
by a gas and power line easement. The northeast border of the site extends across the U.S. Highway 17 bypass
(Figure 10-2).

IR Site 37 was initially identified in the base’s Initial Assessment Study (IAS) (Water and Air Research, Inc. [WAR],
1983). Based on the initial lack of evidence of hazardous substances present at the site, further assessment was
not recommended (Osage, 2010). In March 2010, Osage conducted confirmatory sampling at the site to validate
the original “no further assessment” recommendation for the site. During the investigation, surface debris was
identified, including rubber tires, tiles, and scrap steel. The investigation involved the collection of eight
subsurface soil and three groundwater samples, and all samples were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), Target Analyte List (TAL) metals, pesticides, polychlorinated
biphenyl (PCBs), and herbicides. Sample locations are presented on Figure 10-3.

Confirmatory sampling activities resulted in the detection of pesticides, metals, and herbicides in subsurface soils
at the site. Two pesticides (4,4’-dichlorodiphenyltrichloroethane [DDT] and dieldrin) had concentrations that
exceeded the North Carolina Hazardous Waste Section Soil Screening Levels (NCHWS SSLs) and base background
concentrations.
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SAP Worksheet #10—Problem Definition (continued)

Pesticide concentrations exceeded soil screening criteria at subsurface soil sample locations IR37-SB05, IR37-SB06, and
IR37-SB07. One sample (IR37-SB-04) had an herbicide (methylchlorophenoxypropionic acid [MCPP]) concentration that
exceeded the Adjusted Residential Soil Regional Screening Level (RSL). Aluminum, arsenic, and chromium were detected in
subsurface soil samples at levels that exceeded the Adjusted RSLs, but did not exceed base background. Chromium and
iron were detected in subsurface soil samples at levels that exceeded NCHWS SSLs, but also did not exceed background.
VOCs and SVOCs were detected, although no concentrations exceeded screening criteria. PCBs were the only constituent
group not detected in any of the subsurface soil samples. Only one target analyte metal, iron, was detected in groundwater
at a concentration above base background and the North Carolina 2L (NC 2L) groundwater quality standard (NCGWQS).
SVOCs, pesticides, herbicides, and PCBs were not detected in any groundwater samples. One VOC (p-isopropyltoluene) was
detected at a concentration of 5.2 micrograms per liter (ug/L); however, no screening criteria are currently available.

An HHRS and an ERS were conducted using data from the IR Site 37 CSA. The ERS identified 4,4’-DDT, dieldrin, and MCPP as
contaminants of potential concern (COPCs) in subsurface soil. No COPCs were identified for groundwater. The HHRS
concluded that there were no potentially unacceptable human health risks from exposure to subsurface soil or
groundwater.

The CSA investigation report recommended that IR Site 37 remain closed and that ecological risks be further evaluated
concurrently with the investigation of Site UXO-24, including assessment of pesticides and herbicides in surface and
subsurface soils.

Initial EOD Site Investigation at Site UX0O-24

On March 19, 2010, two ammunition cans containing unexpended small arms ammunition were discovered on
the ground surface adjacent to a small hand-dug excavation located east of Building TC-611 (Figure 10-1).
Following the discovery of the excavation and ammunition, the base EOD unit conducted a surface sweep of the
area and found several small hand-dug excavations containing munitions, including the following:

Grenade, hand: smoke, M18, expended
Signal, illumination, ground: cluster, Red Star, M158, unexpended
Cartridge, 40-millimeter (mm), practice, M781, unexpended

A subsequent search of the remaining wooded area located the following items:

e (2,207) 5.56 mm blank rounds

e (33)9 mm AA12 rounds

e (5)9 mm AA21 rounds

e (22)5.56 mm tracer rounds

e (79)5.56 mm ball rounds

e (3)7.62 mm ball rounds

e (16) 7.62 mm blank rounds

e 25 mm casing

e AK74 blank rounds (quantity unspecified)

Based on the discovery of DMM and MPPEH at the site, the site was identified by the base for investigation under
the MMRP (Commanding Officer, 2010).

Digital Geophysical Mapping

DGM was conducted from April 30 to May 3, 2012, over 100 percent of accessible portions of a 2.5-acre area of

Site UXO-24 (Figure 10-4). The DGM survey area was chosen based on reported munitions disposal activities. The objective
of the DGM was to identify subsurface anomalies potentially indicative of MEC within the survey boundary. Prior to the

DGM survey, vegetation was cleared, and a North Carolina-licensed professional land surveyor delineated the DGM survey
boundary area. Wooden stakes were used to mark 50- by 50-meter grids over the survey area.
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SAP Worksheet #10—Problem Definition (continued)

Results of the survey indicate that a total of 1,512 anomalies and 11 saturated response areas (areas with higher
concentration of anomalies from potential underground utilities or higher concentration of metal debris/materials)
are present in the subsurface (CH2M HILL, 2012a). Anomalies are distributed throughout the area of investigation
with no discernible pattern that would bias the investigation to specific areas.

Conceptual Site Model

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. Figure 10-5 is a graphical representation of the CSM for Site UX0-24.

Physical Characteristics

The surface topography within the area of investigation consists of relatively level terrain. Vegetative cover consists
of coniferous and deciduous woodland separated by a gas and power line easement, which extends northwest to
southeast. A small creek, which appears to be a tributary to a wetland south of the site, is present in the southern
portion of the site and flows north to south. Stormwater runoff from Site UX0O-24 is expected to flow in a south or
southeasterly direction toward the wetland south of the site (Figure 10-2).

Shallow sediments underlying the site to a depth of 10 feet below ground surface (bgs) consist of fine silty sands and
clays. Dark grey to dark brown silty sand and clay, with traces of organic matter and shell hash were encountered
from 10 to 20 feet bgs. The depth to groundwater ranged from roughly 4 to 18 feet bgs. The direction of shallow
groundwater flow is northeast toward Brinson Creek (Osage, 2010).

Potential Sources

Potential sources of contamination include munitions discarded within shallow hand-dug burial pits that could potentially
leach MC into underlying soils and groundwater. Since the site is not a former range, the types of munitions that may still
be present are unknown; therefore, it is not known which specific MC are likely to be COPCs. The sources of pesticides
and herbicides are unknown and could potentially be associated with past disposal practices.

Fate and Transport

The degradation of the discarded munitions within the boundary of UXO-24 could lead to the release of MC
consisting of metals, explosives residues, and perchlorate within subsurface soils. These MC could become dissolved
by rain water and subsequently leach through the vadose zone, reaching the water table. Thereafter, the dissolved
MC could be transported through the aquifer by groundwater flux. The rate and direction of migration would be
dependent on the aquifer properties and chemical-specific characteristics.

In addition, the MC could be transported by erosional forces (surface water runoff and wind) to drainage features
(e.g., wetlands) and deposited with sediments.

Pesticides and herbicides were detected in subsurface soil during the CSA investigation and could potentially be
present in the surface soil. Pesticides present within soil could potentially become dissolved by precipitation and
subsequently leach through the vadose zone, reaching the water table. Thereafter, the pesticides could be
transported through the aquifer by groundwater flux. Pesticides may be taken up from soil into plant roots and
translocated into leaves. Because of the slow degradation and persistence of pesticides, in the environment,
pesticides could potentially cause unacceptable risk to onsite receptors into the future even though the release of
pesticide likely occurred many decades prior to detection (Crosby, 1998).
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SAP Worksheet #10—Problem Definition (continued)

Potential Receptors
The potential receptors and exposure pathways at Site UXO-24 are as follows:

e  MCIEAST-MCBCAMLEJ personnel and future construction workers who may be exposed to contaminated soils, surface
water, and groundwater, and MEC during potential future building activities, including excavations. The potential
exposure pathways include adsorption through dermal contact, accidental ingestion, and inhalation.

e Site visitors and trespassers who may be exposed to MEC, or contaminated surface or subsurface soils through dermal
contact, accidental ingestion, or inhalation.

e Ecological receptors such as plants through root uptake from soils, groundwater, and surface water runoff.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process
Statements

Problem Definition

An Archival Records Search was conducted as part of this UFP-SAP. No information was found during the records
search indicating that historical range activities had been conducted at the site, or that pesticides or herbicides
were used or disposed of at the site. However, surface inspections conducted by the base EOD in 2010 found that
MPPEH and unexpended small arms rounds are present at the site. Results from a separate CSA investigation also
indicate the presence of pesticide and herbicide constituents in subsurface soil. If one or more releases of MC
have occurred, it is unknown whether they pose a potentially unacceptable risk to human health and/or
ecological receptors; therefore, further assessment is warranted.

What is the question that is being answered?

1. What are the sources of the anomalies identified during May 2012 DGM survey activities?

An intrusive investigation will be performed on up to 1,000 of the geophysical anomalies identified as potential
MEC/MPPEH, located on the western edge of the site. The intrusive investigation will be limited to a maximum
depth of 2 feet bgs, based on limits of hand excavation activities. Unidentified anomalies found at greater depths
during the investigation will be identified for future potential investigation activities. The preliminary assessment
will be limited to the investigation of up to 1,000 anomalies. Additional intrusive activities may be proposed in the
future based on results from the investigation. Excavation of overburden covering individual anomaly sources will
be performed using hand-excavation tools, such as shovels, spades, trowels, and pry bars, or earth-moving
equipment. Confirmed MEC/MPPEH will be disposed of by controlled detonation using blow-in-place (BIP)
methods or relocated for controlled detonation and/or consolidated shots if the item is safe to move, according to
the approved Explosives Safety Submission (ESS). Following demolition or removal of the MEC/MPPEH item, the
area will be rechecked with an appropriate geophysical instrument to ensure that another item was not hidden
beneath the removed item. The excavation team will then record the results of the excavation, record the
geophysical instrument response during checking of the hole post-investigation, and backfill the hole.

2. Have there been releases of MC, pesticides, or herbicides to soil?

This question will be addressed by collecting up to 10 composite subsurface soil samples from within the base
of intrusive investigation excavation locations where evidence of leaking MEC/MPPEH filler is observed to
assess potential impacts from MC to subsurface soil. Subsurface soil samples will be collected from above the
water table at a depth not to exceed 2 feet bgs (maximum depth of excavations) using the incremental
sampling method (TR-02-1 method) and analyzed for explosives residues, including pentaerythritol
tetranitrate (PETN), nitroglycerin, and 3,5-dinitroaniline (DNA), perchlorate; cyanide; and TAL metals
(including hexavalent chromium), which together constitute the full suite of potential MC. Because of the
unknown nature of historical MPPEH disposal at UXO-24, analysis of the full suite of potential MC will be
conducted to ensure accurate and complete identification of human health and ecological COPCs. If leaking
MEC/MPPEH filler is not observed in intrusive investigation excavation locations, then the subsurface samples
will not be collected.

Additional surface soil samples will be collected immediately adjacent to previous CSA subsurface soil
locations that had detections of pesticides or herbicides exceeding screening criteria (Figure 10-6). Up to
4 grab surface soil samples will be collected and will be analyzed for pesticides and herbicides. Surface soil
samples from these locations will be used for human health and ecological screening purposes.

In addition, subsurface soil samples will be collected from areas adjacent to previous CSA subsurface soil
locations that had detections of pesticides or herbicides that exceeded screening criteria. Up to 6 grab
samples will be collected above the water table at depths not exceeding 5 feet bgs from areas around former
sample locations IR37-SB04 and IR37-SB06 (Figure 10-6). Sample collection depths above 5 feet are required
for ecological risk screening purposes. These samples will be analyzed for pesticides and herbicides.



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24
REVISION NUMBER 1

MAY 2013

PAGE 36

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

3. Did BIP or controlled detonation of MEC/MPPEH encountered during the intrusive investigation result in
impact to surface soil? If BIP occurs during the intrusive investigation, then soil from the crater of the BIP
event and soil from outside of the crater will be collected and analyzed for the presence of munitions-related
contaminants. If controlled detonation occurs during the intrusive investigation, then a composite sample will
be collected of the surface soil in the controlled detonation area and will be analyzed for the presence of
munitions-related contaminants. Soil samples will be collected using the TR-02-1 method.

4. Have there been releases of MC to groundwater? This question will be addressed by collecting and analyzing
groundwater samples from up to three new monitoring wells screened within the surficial aquifer. The
monitoring wells will be constructed in areas hydraulically downgradient from intrusive investigation locations
where evidence of leaking MEC/MPPEH filler is observed. If leaking MEC/MPPEH filler is not observed,
monitoring wells will not be installed. The actual monitoring well locations may be adjusted slightly to
accommodate site conditions (e.g., to avoid potential MEC/MPPEH items and utilities). The groundwater
samples will be analyzed for explosives residues, including PETN, nitroglycerin, and 3,5-DNA; perchlorate;
cyanide; and dissolved and total TAL metals, including hexavalent chromium.

5. Have there been releases of MC, pesticides, and herbicides to surface water and sediment? To address this
guestion, one co-located sediment and surface water sample will be collected from the creek in the southern
portion of the site. The sample will be collected from a likely depositional area that contains standing water
within the creek. The exact location will be determined in the field, but an approximate location is shown in
Figure 10-7. The surface water and sediment sample will be analyzed for explosives residues including PETN,
nitroglycerin, and 3,5-DNA; perchlorate; cyanide; TAL dissolved metals (surface water only) and total metals;
pesticides and herbicides; and hardness (surface water only).

6. 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 flow chart shown in Worksheet #11.

This section presents the project quality objectives (PQOs) for the PA/SI.
What are the project action levels (PALs)?
The PALs were developed by the project team and are based on established criteria, as summarized as follows:
Groundwater

1. Groundwater analytical results will be compared to NCGWQS (NCDENR, 2012). If a standard for a substance is
less than the laboratory practical quantitation limit (PQL), the laboratory PQL will substitute for the standard
and the detection of that substance at or above the PQL would be considered above the NCGWQS.

2. Groundwater analytical results also will be compared to the USEPA RSLs for tap water (USEPA, 2012) 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.

3. Groundwater analytical results will also be compared to the MCIEAST-MCBCAMLEJ background groundwater
data from the Final Expanded Groundwater Background Study Report (CH2M HILL, 2012b), as agreed by the
Partnering Team. In order to be considered an exceedance of the PALs, the sample concentration must be
greater than the regulatory standard and the background.
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SAP Worksheet #11—Project Quality Objectives/Systematic
Planning Process Statements (continued)

Soil

1. Surface and subsurface soil analytical results also will be compared to the USEPA RSLs for industrial and
residential soil (USEPA, 2012), adjusted as defined above.

2. Surface and subsurface soil analytical results also will be compared to the NCDENR SSLs (NCDENR, 2012).

3. The soil analytical data will also be compared to the MCIEAST-MCBCAMLEJ background soil data from the
Final Expanded Soil Background Study Report (CH2M HILL, 2011b), as agreed by the Partnering Team.

Surface Water

1. Surface water analytical results will be compared to the NCAC 2B Surface Water and Wetlands Standards
(NCSWS) surface water quality standards for human health and water supply, if available.

2. Concentrations of surface water constituents also will be compared to the National Recommended Water
Quality Criteria (NRWQC) for human health (USEPA, 2006b), if available. Results from dissolved metals
analysis will be used for ERS purposes and compared to freshwater ecological screening values.

3. If no NCSWS or NRWQC is available for a detected constituent, the USEPA tap water RSL (adjusted as defined
above) will be used for comparison, as agreed by the Partnering Team.

Sediment

Concentrations of 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 MCIEAST-MCBCAMLE).

The environmental data will be used to evaluate the following:

e Human health and ecological risk, the nature of any contamination, the significance of its release, and (if a
release had occurred) whether further assessment or interim action would be warranted.

What types of data are needed?

e MEC intrusive investigation activities will be conducted at up to 1,000 anomaly locations within the DGM survey
area to determine if MEC and/or MPPEH is present. Results from intrusive investigation activities will aid in
determining locations for soil and groundwater samples.

e  Project information (such as personnel, teams, instrument serial numbers, grid identification numbers, and locations)
e FTL notes (such as safety meetings, log books, and field requests to management)
e Demolition tracking

e QCrecords (such as QC on notes, processing, data, and comparison of DGM results to intrusive results and field
activities)

e Worksheet #10 defines the sample media and target analytes to be used during this investigation. Since the
purpose of this PA/SI is to identify the potential presence of MC, the target analytes will include constituents
potentially released from MEC items. The target analytes are consistent with PA/SIs conducted across the base
under the MMRP. The purpose of this PA/SI also is to confirm whether a pesticide/herbicide release occurred.

e  Water quality parameters (WQPs), including field testing for pH, conductivity, oxidation-reduction potential [ORP],
dissolved oxygen (DO), temperature, and turbidity, will be measured during the purging of the monitoring wells at
Site UXO-24 to verify that monitoring wells have been sufficiently purged for sampling.

e Lithologic logging of sail cuttings will be conducted during drilling operations. The logging activities will facilitate
selection of well screen intervals and will supplement the CSM.
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SAP Worksheet #11—Project Quality Objectives/Systematic
Planning Process Statements (continued)

e Surface and subsurface soil sample locations will be recorded by hand-held global positioning system (GPS) devices
during environmental sampling activities (both drilling and intrusive investigations). Following sample collection, the
monitoring well locations and elevations will be surveyed by a North Carolina-licensed surveyor. Field activities will
be recorded in a field note book to document adherence to the approved work plan. The CH2M HILL Preparing Field
Log Books Standard Operating Procedure (SOP) located in Attachment 1 describes the documentation required for
log book completion.

Are there any special data quality needs to support environmental decisions?

The primary objective of the intrusive investigation is to identify the source of up to 1,000 geophysical anomalies
located in the western portion of the site in order to determine the presence of MEC/MPPEH within the top 2 feet
of soil.

The specific QC audit procedures for the definable features of work to be employed at Site UXO-24, including the
phase during which it is performed, the frequency of performance, the pass/fail criteria, and actions to take if
failure occurs, are presented in Worksheet #12-2.

Laboratory analytical data will be distributed to a third-party validator for data quality evaluation. Data validation
procedure requirements are detailed in Worksheet #34-36. The data need to be of sufficient quality for
determining the concentration of constituents in media samples collected at Site UX0O-24 such that the project
objectives can be achieved.

Visual observations (e.g., soil saturation, staining) will be used at Site UXO-24 to help select subsurface soil
sampling intervals and determine appropriate well screen placement for groundwater sampling. Subsurface soil
grab samples will be collected from above the water table at depths not to exceed 5 feet. Soil samples collected
from intrusive anomaly excavations will be collected from within each excavation using the TR-02-1 method in
areas where leaking MEC/MPPEH filler is observed.

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 in
accordance with the CH2M HILL Installation of Shallow Monitoring Wells SOP (Attachment 1).

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

— Temperature: within 1 degree Celsius (°C)

—  pH: within 0.1 pH unit

— Specific conductance: within 3 percent

— DO: within 10 percent

— Turbidity: within 10 percent or as low as practicable given sampling conditions
— ORP: within 15 millivolts (mV)

Groundwater sampling procedures are detailed in Worksheet #14.

During the PA/SI, 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)

FIGURE 11-1

Environmental MC Sample Strategy Decision Flow Chart: CTO 0014 Site UX0O-24
MCIEAST-MCBCAMLEJ

Step 1
Does the intrusive investigation
location contain MEC/MPPEH |
and indicate a potential release
of MC?

|

YES

.

Step 2
A.Collect soil samples from
location where MEC
concentration was greatest and
shows potential for MC release

Do not sample for MC as
part of the UXO-24 PA/SI

B. Install monitoring well
hydraulically downgradient from
intrusive investigation area
showing highest potential for
MC release (See Worksheet
#17)

Step 3
Submit samples for MC analysis (Explosives, PETN, Nitroglycerine, Perchlorate and TAL metals;
and incorporate results into UXO-24 PA/SI Report

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

The MC environmental samples will be collected within the boundary of the DGM survey area based on
observed evidence of leaking MEC/MPPEH filler. The DGM investigation area is shown on Figure 10-4.

The pesticide/herbicide subsurface soil samples will be collected at locations shown on Figure 10-6. The soil
borings will be located within 40 feet of and surrounding the former soil boring locations where pesticides and
herbicides were previously detected above screening levels. The surface soil pesticide/herbicide samples will
be collected at the former soil boring locations where pesticides and herbicides were previously detected
above screening levels.

The proposed investigation will be conducted in the spring of 2013.

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)

Intrusive anomaly investigations will be conducted by UXO Technicians and supervised by a Senior UXO Supervisor
(SUXOS). All work that involves intentional contact with MEC or MPPEH, or handling of explosives, will be
conducted under an approved ESS.

e  CH2M HILL staff will collect all environmental samples as outlined in Worksheets #10 and #18.

e Borehole drilling, monitoring well installation, and well development will be performed by a North Carolina-
licensed well drilling subcontractor with oversight provided by CH2M HILL staff and MEC avoidance performed
by a UXO Technician.

e Laboratory analytical services for Site UXO-24 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 (MPC) 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 the project team.

e Data will be reported in the PA/SI 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.

PQOs listed in the form of if/then qualitative and quantitative statements.

The decision analysis process depicted on Figure 11-2 represents the PQOs for the environmental media sample
data collected at the site. 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.

Additional PQOs related to the analysis of existing DGM data are presented on Figure 11-3. Existing DGM data will
be used to select identified anomalies representing potential subsurface MEC as targets for the intrusive
investigation. Anomalies with responses above 2.5 mV will be identified as targets for potential intrusive
investigation activities. This threshold was chosen because it is the lowest amplitude at which a metallic item can
be positively distinguished from signal noise using the EM-61 instrumentation.
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SAP Worksheet #11—Project Quality Objectives/Systematic
Planning Process Statements (continued)

FIGURE 11-2
PQOs Decision Flow Chart: CTO 0014 Site UXO-24

MCIEAST-MCBCAMLEJ
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Sample Results
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background concentration
(if available) and at least
one other PAL?
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Does the human
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risk screening show
unacceptable risk?

Yes

l \ 4

Further investigation may
be needed to characterize
the nature and extent of No further investigation is
contamination and needed
determine whether remedial
action is warranted
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SAP Worksheet #11—Project Quality Objectives/Systematic
Planning Process Statements (continued)

FIGURE 11-3
DGM PQOs Decision Flow Chart: CTO 0014 Site UXO-24
MCIEAST-MCBCAMLEJ

May 2012 DGM
Investigation Results

Do anomalies exceed the
2.5 mV threshold?

. 4 v

Anomalies identified as o
targets for intrusive No further action is
investigation activities needed




SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1
MAY 2013
PAGE 43

SAP Worksheet #12-1—Measurement Performance Criteria Table - Field QC Samples - Site UX0-24

The analytical methods selected in this UFP-SAP and their respective MPC are acceptable for this investigation.

Matrix: Surface Soil, Subsurface Soil, Sediment, Intrusive Investigation Soil Samples
Analytical Group: Explosives Residues including 3,5-DNA, Nitroglycerin, and PETN

Concentration Level: Low

QC Sample

Analytical Group

QC Sample Assesses Error for

Equipment Rinseate Blank

Ambient Field Blank

Cooler Temperature Blank

Field Duplicate

Explosives Residues
including 3,5-DNA,
Nitroglycerin, and
PETN

Frequency Data Quality Indicators (DQls) MPC Sampling (S), Analytical (A),
or both (S+A)
One per day of sampling Bias/Contamination No analyte detected > 1/2 S+A
One per week of sampling Bias/Contamination limit of quantitation (LOQ) S+A
One per cooler to the laboratory Accuracy/Representativeness 0-6°C S
Precision Relative percent difference S+A

One per 10 samples per matrix

(RPD) < 30%
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SAP Worksheet #12-2—Measurement Performance Criteria Table - Field QC Samples - Site

Matrix: Surface Soil, Subsurface Soil, Sediment, Intrusive Investigation Soil Samples

Analytical Group: Perchlorate

Concentration Level: Low

UXO-24

QC Sample

Analytical Group

Frequency

DQls

MPC

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

Equipment Rinseate Blank

Ambient Field Blank

Cooler Temperature Blank

Field Duplicate

Perchlorate

One per day of sampling Bias/Contamination No analyte detected > 1/2 S+A
One per week of sampling Bias/Contamination LoqQ S+A
One per cooler to the laboratory Accuracy/Representativeness 0-6°C S

One per 10 samples per matrix Precision RPD < 15% S+A
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SAP Worksheet #12-3—Measurement Performance Criteria Table - Field QC Samples - Site UX0-24

Matrix: Surface Soil, Subsurface Soil, Sediment, Intrusive Investigation Soil Samples

Analytical Group: Pesticides
Concentration Level: Low

QC Sample Assesses Error for

QC Sample Analytical Group Frequency DQls MPC Sampling (S), Analytical (A)
or both (S&A)
Equipment Rinseate Blank One per day Bias/Contamination No analyte detected > 1/2 S+A
Field Blank One per week Bias/Contamination Loa S+A
Pesticides
Temperature Blank One per cooler Accuracy/Representativeness 0-6°C S
Field Duplicate One per 10 field samples Precision %RPD < 30% S+A
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SAP Worksheet #12-4—Measurement Performance Criteria Table - Field QC Samples - Site

Matrix: Surface Soil, Subsurface Soil, Sediment, Soil Samples

Analytical Group: Herbicides

Concentration Level: Low

UXO-24

QC Sample Assesses Error for

QC Sample Analytical Group Frequency DaQls MPC Sampling (S), Analytical (A)
or both (S&A)
Equipment Rinseate Blank One per day Bias/Contamination No analyte detected > 1/2 S+A
Field Blank One per week Bias/Contamination Loa S+A
Herbicides
Temperature Blank One per cooler Accuracy/Representativeness | 0-6°C S
Field Duplicate One per 10 field samples Precision %RPD < 30% S+A
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SAP Worksheet #12-5—Measurement Performance Criteria Table - Field QC Samples - Site UX0-24

Matrix: Surface Soil, Subsurface Soil, Sediment, Intrusive Investigation Soil Samples
Analytical Group: TAL Metals and Cyanide
Concentration Level: Medium

QC Sample Assesses Error for

QC Sample Analytical Group Frequency DQls MPC Sampling (S), Analytical (A),
or both (S +A)
Equipment Rinseate Blank One per day of sampling Bias/Contamination No analyte detected > 1/2 S+A
. . . . . LoQ
Ambient Field Blank TAL Metals and One per week of sampling Bias/Contamination S+A
Cooler Temperature Blank Cyanide One per cooler to the laboratory Accuracy/Representativeness 0-6°C S
Field Duplicate One per 10 samples per matrix Precision RPD < 20% S+A
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SAP Worksheet #12-6—Measurement Performance Criteria Table - Field QC Samples - Site

Matrix: Groundwater, Surface Water
Analytical Group: Explosive Residues including 3,5-DNA, Nitroglycerin, and PETN

Concentration Level: Low

UXO-24

QC Sample

Analytical Group

QC Sample Assesses Error for

Field Blank

Field Duplicate

Nitroglycerin, and
PETN

equipment

Bias/Contamination

LoQ

Frequency DaQls MPC Sampling (S), Analytical (A),
or both (S&A)
Cooler Temperature Blank One per cooler Accuracy/Representativeness 0-6°C S
Explosives Residues
Equipment Rinseate Blank, | including 3,5-DNA, One each per day for disposable No analyte detected > 1/2 S+A

One per 10 field samples

Precision

RPD = 30%

S+A
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SAP Worksheet #12-7—Measurement Performance Criteria Table - Field QC Samples - Site UX0-24

Matrix: Groundwater, Surface Water

Analytical Group: Perchlorate

Concentration Level: Low

QC Sample Assesses Error for

QC Sample Analytical Group Frequency DQls MPC Sampling (S), Analytical (A),
or both (S&A)
Cooler Temperature Blank One per cooler Accuracy/Representativeness 0-6°C S
Equipment Rinseate Blank, One each per week for disposable . N No analyte detected > 1/2 S+A
Field Blank Perchlorate equipment Bias/Contamination LOQ
Field Duplicate One per 10 field samples Precision RPD <15% S+A
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SAP Worksheet #12-8—Measurement Performance Criteria Table - Field QC Samples - Site UX0-24

Matrix: Groundwater, Surface Water

Analytical Group: Pesticides

Concentration Level: Low

QC Sample

Analytical Group

QC Sample Assesses Error for

Field Blank

Field Duplicate

equipment

Bias/Contamination

1/2 LOQ

Frequency DQls MPC Sampling (S), Analytical (A),
or both (S&A)
Cooler Temperature Blank One per cooler Accuracy/Representativeness 0-6°C S
Equipment Rinseate Blank, Pesticides One each per week for disposable No analyte detected > S+A

One per 10 field samples

Precision

RPD = 30%

S+A
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SAP Worksheet #12-9—Measurement Performance Criteria Table - Field QC Samples - Site UX0-24

Matrix: Groundwater, Surface Water

Analytical Group: Herbicides

Concentration Level: Low

QC Sample Assesses Error for

QC Sample Analytical Group Frequency DaQls MPC Sampling (S), Analytical (A),
or both (S&A)
Cooler Temperature Blank One per cooler Accuracy/Representativeness 0-6C S
Equipment Rinseate Blank, - One each per week for disposable . _— No analyte detected > 1/2 S+A
Field Blank Herbicides equipment Bias/Contamination LOQ
Field Duplicate One per 10 field samples Precision RPD < 30% S+A
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SAP Worksheet #12-10—Measurement Performance Criteria Table - Field QC Samples - Site UX0-24

Matrix: Groundwater, Surface Water
Analytical Group: TAL Metals and Cyanide

Concentration Level: Medium

QC Sample

Analytical Group

QC Sample Assesses Error for

Field Duplicate

1/2 LOQ

Frequency DQls MPC Sampling (S), Analytical (A),
or both (S&A)
Cooler Temperature Blank One per cooler Accuracy/Representativeness 0-6°C S
Equipment Rinseate Blank, | TAL Metals and One each per week for disposable . A No analyte detected >
Field Blank Cyanide equipment Bias/Contamination S+A

One per 10 field samples

Precision

RPD = 30%

S+A
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QAPP Worksheet #12-11—Measurement Performance Criteria Table (MR)

Definable Feature of Work

Data Type

Geophysical Anomaly
Measurement DQI

QC Sample and/or Activity to Assess
Measurement Performance

MPC

Frequency

QC Seed Recovery

Accuracy

Recover 100% of QC seed items.

100% of QC seed items recovered.

During the intrusive investigation.
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QAPP Worksheet #12-12—Definable Features of Work Auditing Procedure

Definable Feature

Task with Auditable

Frequency of

of Work Function Audit Procedure QC Phase Audit Pass/Fail Criteria Action if Failure Occurs
. . Verify GIS system is . I A
Geographic Information ! Preparatory GIS system has been set up and is Do not proceed with field activities
functional and ready for Once - Nt
System (GIS) Setup site data Phase (PP) ready for site data. until criterion is passed.
Verify appropriate Appropriate measures are in place Do pot_pro_cee_d with field activities
Document Management and | measures are in place to . until criterion is passed.
PP Once to manage and control project
Control manage and control documents
project documents. :
Verify appropriate Do not proceed with field activities
measures are in place to Appropriate measures are in place until criterion is passed
Data Management manage and control PP Once to manage and control project data.
Pre-mobilization project data.
Activities
Ensure procurement of , P Ensure subcontractor provides
. . Subcontractors’ qualifications, e e .
Subcontractor Procurement subc_o.ntre.lctors ar}d.verlfy PP/Initial Once training, and licenses are up to date qualifications, training, and licenses
qualifications, training, Phase (IP) and acceptable or change subcontractor.
and licenses. P ‘
Verify the ESS has been Do not proceed with field activities
ESS developed and PP/IP Once ESS has been approved. until criterion is passed.
approved.
Verify the Project Work Work Plan has been prepared and Do not proceed with field activities
Work Plan Plan has been developed | PP/IP Once approved; all parties agree to the until criterion is passed.

and approved.

technical and operational approach.
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QAPP Worksheet #12-12—Definable Features of Work Auditing Procedure (continued)

Definable Feature Task with Auditable Qc Frequency of
of Work Function Audit Procedure Phase Audit Pass/Fail Criteria Action if Failure Occurs
Verify Project Plans are Personnel who are not familiar with
approved, reviewed with Document is approved and has been .
. . - - the Project Plans may not proceed
Onsite Document Review project team, and have PP/IP Once reviewed and acknowledged by with field activities until criteria are
acquired appropriate appropriate project team members. assed
signatures. P ’
Verify coordination and
Establish Communication functionality of . Communications and other logistical Do not proceed with field activities
A A . PP/IP Once per site . e
and Logistics communications equipment support are coordinated. until criteria are passed.
and logistical support.
Mobilization/ . Verify local agencies and
Site Preparation IE?::: /-\egneCmISeeSr\?izgs emergency services have PP/IP Once per site Emergency services and local Do not proceed with field activities
-rgency been notified of site P agencies are aware of site activities. until criteria are passed.
Notification T
activities.
Verify all site-specific Once for each
Verify Site-specific training has been PP/IP team Site-specific training is performed Do not proceed with field activities
Training performed and and acknowledged. until criteria are passed.
member
acknowledged.
. . . . . Stop activities until
Site Boundary and Grid Verify area/boundary and PP/IP Once per site Area/boundary is correct and grids area/boundary/grid approach is

Establishment

grids.

are appropriate.

verified.
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QAPP Worksheet #12-12—Definable Features of Work Auditing Procedure (continued)

Definable Feature of Task with Auditable Frequency of
Work Function Audit Procedure QC Phase Audit Pass/Fail Criteria Action if Failure Occurs
Equipment Testing Verify equipment and personnel are IP/Follow- | Daily/Each Equipment passed Repair or replace instrument.
operating in accordance with MEC SOPs. up Phase Occurrence functionality test as required
(FP) by this QAPP.

Work Methods Verify separation distance is as established. IP/FP Daily Team separation distance if Stop activities until the
appropriate for work being appropriate separation distance is
performed. achieved.

Anomaly Recovery Verify the item recovered is appropriate to IP/FP Daily Recovered item is Return to item location to

amplitude of initial anomaly detected. appropriate to the amplitude | determine if additional anomalies
of the initial anomaly are present. Perform root-cause
detected during DGM. analysis if the item recovered is
inappropriate for the amplitude
detected during DGM.

QC Seed Recovery Verify QC seeds are recovered. IP/FP Each All QC seed items in area of A root-cause analysis must be

Occurrence operation recovered. performed and the project team
Intrusive Investigation must meet to discuss and
determine appropriate action.

QC Checks Verify operations are conducted in accordance | IP/FP Daily Work performed in Stop activity until full compliance

with QAPP, MEC Removal SOPs, and the HSP: accordance with QAPP, can be ensured and any activities
-Surveys/sweeps referenced MEC SOPs, and not performed within compliance
-MEC/MPPEH surface sweeps the HSP. are re-evaluated and re-
-Analog detection and removal actions performed if necessary.
-DGM anomaly investigation
-Ammunition and explosives transportation
-Explosives storage and accountability
-Disposal/demolition operations
-Scrap inspection operations
MPPEH/Munitions Verify inspection/certification/disposal is IP/FP Daily Work performed in Stop work until activities are

Debris (MD)
Management

conducted per QAPP

accordance with QAPP,
SOPs, and the HSP.

corrected and in compliance with
the QAPP and the SOPs.




SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1
MAY 2013
PAGE 57

QAPP Worksheet #12-12—Definable Features of Work Auditing Procedure (continued)

Definable Feature of Work

Task with Auditable
Function

Audit Procedure

QC Phase

Frequency of
Audit

Pass/Fail Criteria

Action if Failure Occurs

Demobilization

Demobilize from the
Site

Verify equipment and personnel
have been demobilized from the
site and the site is returned to
pre-mobilization condition.

FP

Once

All personnel and equipment
have been demobilized and
the site is in pre-construction
condition.

Restore site to
preconstruction condition,
package and ship all
equipment offsite, and
demobilize crew.
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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

Letter from 1st Lt
Brendan Neagle to the
Commanding Officer,
School of Infantry-East

United States Marine Corps, Preliminary Inquiry into the
Circumstances Surrounding the Two (2) Ammunition Cans of Loose
5.56 mm ball rounds and one (1) Unexpended Pop-up 40 mm
trainer and one (1) Expended Smoke Grenade to Include Loose
5.56 Ball Rounds on the Ground Located in the Tree Line Ditch
Behind the Headquarters and Support Battalion Ammunition
Dunnage Warehouse, School of Infantry-East, Training Command,
Camp Lejeune. March 24 2011.

Base personnel
statements from
Marines involved in
incident

Planning and sample location
selection

Exact locations of discarded
ammunition unknown.

2010 Confirmatory
Sampling Work Plan, IR
Site 37

Osage, Confirmatory Sampling Work Plan, Sites IR-19, IR-37, IR-
46, and IR-51

Osage

Planning and sample location
selection at Site UX0-24;
historical information about IR
Site 37

Data are limited to 4 acres
of the 9-acre investigation
area.

2010 Confirmatory
Sampling Report, IR
Site 37

Osage, Confirmatory Sampling Report Sites 18, 37, 46, and 51

Osage

Planning and sample location
selection at Site UX0-24

Data are limited to 4 acres
of the 9-acre investigation
area.
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SAP Worksheet #14—Summary of Project Tasks

Pre-Field Tasks

e Procure subcontractors.

e Write project instructions.

e Schedule field and support staff.

e Procure or rent all equipment and bottleware.

e Conduct an Operational Readiness Review (ORR) to determine that all SOPs and the 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, the MMRP Master Project Plans (MPPs), the ESS, and the
APP/HSP.

Mobilization

A mobilization period will include identifying, briefing, and mobilizing staff, as well as securing and deploying
equipment.

General Activities
General Site Investigation Activities will include, but are not limited to, those activities outlined below.

e |dentify/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.

e 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.

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.

Utility Clearance

Within 48 business hours prior to any intrusive investigation, NC One Call will be notified and all providers with
utilities in the investigation area will have the opportunity to mark all utilities.

Prior to initiation of intrusive sampling activities, all buried utilities within 20 feet of each sampling location will be
identified by a subcontracted utility locator.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Land Surveying

Land surveying services will be conducted in accordance with Section 7.4 of the MMRP MPPs. MEC anomaly
avoidance will be practiced according to the project Accident Prevention Plan/Health and Safety Plan (APP/HSP).
The surveying at Site UX0O-24 will consist of a site perimeter survey and a survey of coordinates of monitoring
wells (including elevations).

Vegetation Clearance

Vegetation clearance will be conducted over approximately 2.5-acres of the site to provide access for intrusive
investigation and 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 mechanical methods and hand tools where
necessary.

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

Vegetation clearance will be conducted in accordance with the Environmental Protection Plan (Attachment 4).

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 MPPs.

MEC Removal Operations

One thousand anomalies identified during the 2012 DGM investigation as representing potential subsurface MEC
will be reacquired to an exact location using real-time kinetic GPS and a handheld magnetometer. After locating
the approximate anomaly position with the GPS, the magnetometer will be used to confirm the exact position of
the anomaly. If the anomaly is not immediately intrusively investigated, the location will be flagged using a
polyvinyl chloride (PVC) flag with the unique identifier number recorded in indelible ink. The location will be
flagged 1 foot north of the actual field location of each reacquired anomaly shown on the tracking sheet. MEC
removal operations will be conducted in accordance with the approved ESS.

Excavation of individual geophysical anomalies will be performed by UXO technicians. The UXO teams performing
this work will be composed of UXO technicians supervised by a UXO Technician Ill.

Hand tools will be used for excavation of all anomalies, which generally are expected to be found near the
surface. The following basic technique will be used for anomaly excavation:

e The UXO technician will investigate within a 1-meter radius of the flagged anomaly with an appropriate
geophysical instrument.

e Until identified otherwise, the anomaly is assumed to be MEC. Excavation will be initiated adjacent to the
subsurface anomaly. The excavation will continue until the excavated area has reached a depth below the top
of the anomaly as determined by frequent inspection with an appropriate geophysical instrument.

e Using progressively smaller and more delicate tools to remove the soil carefully, the excavation team will
expand the sidewall to expose the metallic item for inspection and identification without moving or disturbing
the item.

e If the item is MEC, a positive identification will be documented and confirmed by another UXO Technician. If
confirmed, the MEC item will be disposed of by BIP methods, or, if the item is safe to move (as confirmed by
the SUXOS), the item may be moved for controlled detonation and/or consolidation.

e Excavation will be conducted to a maximum depth of 2 feet.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Following anomaly source removal or BIP MEC demolition, the area will be rechecked with the EM61-MK2 to
ensure that another item was not hidden beneath the removed item or that other metal is not within the

2 foot excavation depth. The excavation team will then annotate the results of the excavation on the dig sheet
and move on to the next marked geophysical anomaly.

Removal Verification

The following is the procedure to be followed during QC inspections of the MEC intrusive investigation:

After the dig team intrusively investigates an anomaly location, the hole is to be left open to the depth
investigated and the PVC flag placed in the hole or bent after the investigation is completed.

The UXO QC Specialist (UXOQCS) will inspect the intrusively investigated anomaly locations using an
appropriate geophysical instrument to determine whether all detectable metallic items within a 1-meter
radius of the hole to a depth of 2 feet bgs have been removed. The locations checked will be distributed in a
spatially representative sample across each transect.

All holes related to intrusive investigations will be filled back to original grade or covered before departing the
project site each day.

Anomaly locations inspected, along with results of the inspection and CAs planned in the event that the UXOQCS
determines that inspection results require a change in intrusive team procedures or a re-performance of any work,
will be documented by the subcontractor and provided to the CH2M HILL Geophysicist.

Additional QC analysis of intrusive results vs. original amplitude of geophysical anomalies will be performed
by the CH2M HILL Geophysicist. Anomaly locations that are determined to need re-investigation through this
process will be re-inspected.

Procedures for Reporting and Disposition of MEC and MPPEH ltems

This section discusses the procedures for reporting and disposing of MEC/MPPEH items encountered during the
project, including the responsibilities of personnel, overall safety precautions, data reporting, transportation, safe
holding areas, operations in populated/sensitive areas, demolition operations, and required engineering controls
and exclusion zones (EZs) for intrusive operations and intentional detonations.

Overall Safety Precautions

General work practices outlined in United States Army Corps of Engineers (USACE) Engineering Manual (EM) 385-
1-97, Explosives Safety and Health Requirements Manual (USACE, 2008) will be followed. Other basic precautions
are as follows:

The work periods for UXO technicians are limited to maximums of 10 hours per day and 40 hours per week.
The field team will consist of a UXO Technician Il and six or fewer team members.
The SUXOS will oversee no more than 10 UXO Technician llls.

Qualified UXO personnel will dispose of all MEC/MPPEH items using demolition procedures provided in this
QAPP. During detonation, unnecessary personnel will be restricted from the area to limit unnecessary
exposure. At all times the UXO Safety Officer (UXOSO) will be present to confirm that all demolition materials
are handled and prepared correctly and that Work Plan procedures are followed. Each demolition team
member has the authority to stop operations if he/she observes an unsafe condition. Demolition operations
will not commence until the unsafe condition has been made safe to the satisfaction of the SUXOS, UX0OSO,
and the demolition team members performing the operation. Prior to demolition operations, the SUXOS will
notify and coordinate with local emergency services to reduce public exposure, maintain safety, and keep the
public informed.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Data Reporting
Data reporting will be conducted as described in Worksheet # 11.
Exclusion Zones and Separation Distances

Based on the history of the site, there should be no fragmenting MEC items. Therefore, there would be no
primary munition with the greatest fragmentation distance (MGFD), although a contingency MGFD has been
calculated. The contingency MGFD is the 25-mm M792 projectile (NEW-0.06614 Ib HMX). In order to calculate the
explosives safety-quantity distance (ESQD) arcs, the maximum credible event (MCE) will be used instead of the
MGFD, and the MCE will be based on the largest net explosive weight (NEW) or pyrotechnic filler weight. The
primary MCE is the M18 Smoke Grenade.

EZs for the MPPEH Collection Point are based on a NEW of 0.5 pound (lb) of class/division (C/D) 1.1 explosives.
Therefore, the EZ associated with the MPPEH Collection Point is 236 feet (Table 7-9, OP-5, Volume 1, 7th Revision
[NAVSEA, 2010]).

If, during the course of this project, a MEC/MPPEH item with a fragmentation distance greater than that of the
contingency MGFD is encountered, then work will stop and an ESS amendment will be submitted.

A detailed discussion of Exclusion Zones (EZs) and Separation Distances, including the team separation distance
(TSD), the minimum separation distance (MSD), the public traffic route (PTR) distance, and the inhabited building
distance (IBD) distance for bare explosives and MPPEH under specified scenarios, is provided in the ESS

(CH2M HILL, 2012c).

MEC and MPPEH Hazards Classification, Storage, and Transportation
Hazards Classification

All MEC/MPPEH will be classified as C/D 1.1. A systematic approach will be used for collecting, inspecting, and
segregating site debris. The approach is designed so that materials undergo a continual evaluation/inspection
process from the time they are acquired until the time they are removed from the site. Segregation procedures
begin at the time the item is discovered by the UXO Technician. At this point, the UXO Technician makes a
preliminary determination as to the classification of the item into one of three categories and the UXO
Technician Il confirms the item to be MEC, MPPEH, or other debris.

Storage

MEC will not be stored onsite. MEC demolition will be accomplished by controlled detonation using BIP or
consolidation (if safe to move) methods.

MPPEH will be stored in a locked and secured container at the MPPEH Collection Point. This container will be labeled
“MPPEH.”

EZs for the MPPEH Collection Point are based on a NEW of 0.5 |b of C/D 1.1 explosives. Therefore, the EZ associated
with the MPPEH Collection Point is 236 feet (Table 7-9, OP-5, Volume 1, 7th Revision [NAVSEA, 2010]).

A separate locked and secured container will be used for storage of material documented as safe (MDAS). This
container will be labeled “MDAS” and will be separated from the MPPEH Collection Point container by a minimum of
50 feet. Items in the MDAS container will only contain items that have undergone two 100 percent visual inspections
by qualified personnel and have been documented as not presenting an explosive hazard. The authorization letter to
inspect and certify MPPEH will be maintained onsite. Chain-of-custody will be maintained on the MDAS container
until it is transported off-base and through final disposal.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Transportation

MEC/MEPPH will not be transported outside of the munitions response site (MRS). MPPEH will be transported
within the MRS to the MPPEH Collection Point. Safe-to-move MEC may be transported within the MRS for
controlled detonation. The SUXOS and the UXOSO will determine whether MEC/MPPEH is safe to move. The
decision about whether MEC/MPPEH is safe to move will be documented in writing prior to movement. Under no
circumstances will any MEC be moved in an attempt to make a definitive identification.

MPPEH that is determined to be safe to move will be transported to the MPPEH Collection Point located within
the site until it can be processed.

MEC Disposition

MEC will be disposed of by controlled detonation. If the item is not safe to move, it will be BIP. If the item is safe to
move, it may be may be relocated for demolition and/or consolidated with other safe-to-move items within the MRS. If
consolidated shots are utilized, for purposes of calculating the intentional detonation EZ, the maximum fragment
distance (MFD) of the consolidated shot will be increased by 33 percent in accordance with Department of Defense
(DoD) Explosives Safety Board (DDESB) Technical Paper (TP)-16 (2009) to account for interaction effects.

Prior to onsite movement, MEC/MPPEH must be evaluated and determined to be safe to move as follows:

e For MEC, including suspect munitions items, the SUXOS and UXOSO must determine that the risk associated
with movement is acceptable and that the movement is necessary for the efficiency of the activities being
conducted or the protection of people, property, or critical assets. In such cases, the responsible SUXOS and
UXOSO must agree with the risk determination and document this decision in writing prior to movement of
the MEC or munitions item.

e UXO-qualified personnel may determine that MPPEH is safe for onsite movement. Written documentation
and concurrence of the UXOSO is not required.

Every effort will be made to complete explosive demolition operations by the end of the workday. If explosive
demolition operations cannot be completed by the end of the workday, guards will be posted to secure the item,
and the disposal will occur as soon as possible.

Demolition operations will be conducted in accordance with Explosive Ordnance Disposal Bulletin (EODB) 60A 1-1-
31 and OP 5 Volume | (NAVSEA, 2010). If engineering controls are used, they will conform to DDESB TP-16
Revision 2 and the U.S. Army Engineering and Support Center, Huntsville Corps of Engineers, Huntsville Center
(USAESCH), Use of Sandbags for Mitigation of Fragment and Blast Effects Due to Intentional Detonation of
Munitions, HNC-ED-CS-5-98-7, dated August 1998 and approved by DDESB on February 23, 1999 (USAESCH, 1998).

Donor explosives will not be stored onsite. A local vendor will provide explosives on an on-call basis and will
remove all unused explosives from the site following demolition activities. The explosives vendor will follow all
applicable Department of Transportation regulations regarding the transportation of explosives, and the vendor’s
employees will have the proper training and certifications. The contractor (or the contractor’s UXO subcontractor)
will not transport explosives. The contractor will coordinate with the installation’s Explosives Safety Officer to
obtain proper approvals to bring civilian explosives onto the installation.

Prior to intentional detonation, the EZ will be evacuated. Appropriate personnel will be notified to block any roads
that may be impacted. Notifications will be made to Base personnel before intentional detonations in accordance
with approved ESS and safety plans.
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SAP Worksheet #14—Summary of Project Tasks (continued)

MPPEH Disposition

MPPEH will be visually inspected and independently re-inspected for explosive hazards in accordance with the
requirements of DoD Instruction (DoDI) 4140.62 (DoD, 2008); DoD 4160.21-M, Chapter 4, Paragraph B (DoD,
1997); and OP-5 Volume 1, Chapters 13—15 (NAVSEA, 2010).0Only UXO-qualified personnel will perform these
inspections. A UXO Technician lll will perform the 100-percent inspection and document that the MPPEH is free of
explosive hazards. Per OP-5, Section 13-15.7.2 (NAVSEA, 2010), and/or DoDI 4140.62 (DoD, 2008), a second UXO
Technician Il qualified person will conduct the re-inspection and document that the MPPEH is free of explosive
hazards. The authorization letter to inspect and certify MPPEH will be maintained onsite.

If necessary, demilitarization of the MDAS will be conducted. DD Form 1348-1 (series) will be used as 100 percent
inspection and 100 percent re-inspection documentation. All DD Form 1348-1 (series) forms will clearly show the
following information in typed or printed letters:

e Name of SUXOS and the government representative

e QOrganization

e Two signatures not in the same chain of command (such as a UXO Technician Ill and the UXOQCS)
e Contractor’s office

e Field office phone number(s) of the persons performing the inspection and independent re-inspection of the
MDAS

e Basic material content (type of metal - for example, steel or mixed)

e Estimated weight

e Unique identification of each sealed container

e Location where MDAS was obtained

e Seal identification, if different from the unique identification of the sealed container

e As part of the transfer of MDAS to an off-base facility for final disposition, the following statement will be
entered on each DD Form 1348-1 (series) and will be signed by the SUXOS and the UXOQCS:

"The material listed on this form has been inspected or processed by DDESB-approved means, as
required by DOD policy, and to the best of knowledge and belief does not pose an explosive
hazard."

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 MPPs.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Incremental Soil Sampling

The use of explosives during the MEC intrusive investigation could impact the soils ejected from the crater.
Surface soil samples will be collected outside the crater using the incremental sampling method. The decision unit
(DU) for the post-BIP samples collected outside the crater (outside the 1-meter x 1-meter TR-02-1 sampling area)
will be roughly circular and centered upon the crater, with a radius of up to 15 meters to encompass the visible
ejecta pattern. The maximum radius of 15 meters is based on work conducted by the United States Army Engineer
Research and Development Center entitled Explosive Residues from Blow-in-Place Detonations of Artillery
Munitions (Pennington, 2008). This paper concluded that the majority of the explosives residue mass falls within
15 meters of the detonation center. The soil samples will be collected in accordance with the Incremental
Sampling SOP in Appendix C of the MMRP MPPs (CH2M HILL, 2008). At least 30 aliquots of soil will be collected
from 0 to 2 inches bgs and homogenized in accordance with the SOPs in Appendix C of the MRP MPP.

Soil samples will be collected at locations where controlled detonations/BIP operations are conducted. One
composite surface soil sample will be collected using the TR-02-1 sampling approach in the resulting crater, and
the incremental sampling method will be utilized to collect one surface soil sample from outside of the crater.

The TR-02-1 sampling method is used to assess shallow soil conditions in areas constrained by development or
dense vegetation. Each sampling location will be defined as an area 1 by 1 meter in size. Soil samples will be
collected by compositing a minimum of 30 sample increments from random locations within each 1- by 1-meter
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 MPPs
(CH2M HILL, 2008).

Environmental Sampling
Subsurface Soil

e Subsurface soil samples will be collected using the incremental sampling method (TR-02-1) at intrusive
investigation locations (up to 10) where leaking MEC/MPPEH filler is observed. Samples will be collected
above the water table at depths not to exceed 2 feet, following the Soil Sample Collection SOP located in
Worksheet #21 of the UFP-SAP. These samples will be analyzed for MC only.

e Six additional grab subsurface soil locations will be collected above the water table at depths not to exceed
5 feet using hand augers or direct-push (Figure 10-6). These samples will be analyzed for pesticides and
herbicides only to confirm the findings of the CSA conducted by Osage and further characterize the site.

e The proposed locations for each borehole will be uploaded to a hand-held GPS unit to accurately locate each
sampling location. The field team will make reasonable efforts to collect samples from the proposed sampling
locations; however, the sampling locations may be slightly adjusted to a field-suitable location (area free of
poison ivy, debris, etc.). The actual coordinates of the sampling locations will then be recorded by the GPS
unit. The coordinates will also be recorded in the field log book. Soil borings not used for monitoring well
installation will be backfilled with the soil cuttings.
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SAP Worksheet #14—Summary of Project Tasks (continued)

e MEC avoidance will be practiced during all intrusive sampling activities as described in the APP/HSP. At the
start of each borehole, a UXO technician will hand auger to a depth of 5 feet, checking the borehole with a
down-hole magnetometer at 1-foot increments.

Soil borings will be advanced to a depth of no greater than 5 feet bgs, or to the water table, whichever is
shallower. Soil cuttings will be examined and described using the Unified Soil Classification System. The soil
sample will be collected from a depth of 1 to 5 feet bgs, or above the water table (if encountered less than

5 feet bgs). Soil samples intended for laboratory analysis should not be collected from the saturated zone, but

should be logged throughout the anticipated screen interval for any boreholes selected for monitoring well
installation. Down-hole sampling equipment will be decontaminated between each sample location.

Surface Soil Sampling
e Four grab surface soil samples will be collected between 0 and 2 inches bgs.
o Samples will be collected in accordance with the shallow soil sampling SOP located in Worksheet #21.

e The proposed locations for each sample will be uploaded to a hand-held GPS unit, and used in the field to
accurately locate the correct sampling site. The field team will make reasonable efforts to collect samples
from the proposed sampling locations; however, the sampling locations may be slightly adjusted to a field-
suitable location (area free of poison ivy, debris, etc.). The actual coordinates of the sampling locations will
then be recorded by the GPS unit, and documented in the field log book.

e The surface soil samples will be analyzed for pesticides and herbicides.

Controlled Detonation Surface Soil Sampling

e One surface soil sample will be collected between 0 and 2 inches bgs from within the detonation crater and
one surface soil sample will be collected between 0 and 2 inches bgs from outside the crater.

e Samples will be collected using the incremental method (TR-02-1) and analyzed for MC.

Monitoring Well Installation

e Shallow groundwater monitoring wells will be constructed to allow collection of groundwater samples. Each
well will be constructed of 2-inch-inner-diameter (ID), Schedule 40 PVC. Wells will be constructed using 10-

foot lengths of 2-inch ID, 0.010-inch machine slotted Schedule 40 PVC screen with a bottom cap. The wells will

be installed 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 layer of bentonite will be installed
above the filter pack and allowed to hydrate for 2 hours prior to grouting with a bentonite/Portland cement
slurry to ground surface. Each well will be completed with a flush-mounted, traffic-rated manhole and locking
well cap.

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

to reduce turbidity.

e 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.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Groundwater Sampling

Groundwater samples will be collected using low-flow sampling protocol, and analyzed for parameters as detailed
on Worksheet #20 and the Groundwater Sampling SOP located in Worksheet #21.

WQPs, including specific conductance, pH, turbidity, temperature, DO, and 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, DO within 10 percent, ORP within 15 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 log book.

Surface Water and Sediment Sampling

WQPs (e.g., DO, temperature, specific conductance, and pH) will be measured prior to sample collection. The
surface water sample will then be collected by submersing the sampling container directly into the surface
water body or by using a “thief” type sampler and then transferring the sample to the sample container. If the
volume of surface water encountered is insufficient to allow the direct submersion of the sampling
containers, a glass interim vessel will be used to transfer the surface water sample to the sample containers.
The glass interim vessel will be laboratory cleaned to the same specifications as the sample containers.

The sediment sample will be collected in the same location as surface water samples. Sediment and surface
water sampling will follow the SOPs listed in Worksheet #21. Surface water samples will always be collected
first at each location to minimize turbidity and agitation caused by sediment collection. Sediment will be
collected using a decontaminated trowel and bowl, drained of excess water, and placed into the appropriate
sample containers.

Surface water and sediment sample location coordinates will be determined using a hand-held GPS in the field. All
coordinates will be recorded in the field log book.

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
a Liquinox solution spray and rinsed with deionized water between each measurement.

Wastes generated during the investigation of potentially contaminated sites, including liquid and soil wastes,
are classified as 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 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 an
indelible marker or preprinted label. Trash will be placed in opaque, black garbage bags and placed into on-
base trash receptacles.

Liquid and soil IDW generated during field work activities will be sampled for IDW characterization. Samples
will be analyzed for toxicity characteristic leaching procedure (TCLP) analysis, including TCLP VOCs, TCLP
SVOCs, TCLP Metals, TCLP Pesticides, and TCLP Herbicides. In addition to TCLP analysis, IDW samples will be
tested for reactive sulfide and cyanide, ignitability, and corrosivity.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Demobilization

Full demobilization will occur when the project is completed and appropriate QA/QC checks have been
performed. Personnel no longer needed during field operations may be demobilized prior to the final project
completion date. The following will occur prior to demobilization:

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

e Restoration of the site to an appropriate level (e.g., repair of deep ruts) will be verified by the CH2M HILL FTL.
e All equipment will be inspected, packaged, and returned to the appropriate location.

Analyses and Testing Tasks

e The analytical laboratory 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 QCsamples are described in Worksheet #20.

Secondary Data

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

Data Validation, 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.

e 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.

e 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 PC, Bianca Kleist, 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 #34-36.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Documentation and Reporting
e Work and data will be documented in the draft PA/SI report.

Assessment/Audit Tasks
e See Worksheets #31 and #32.
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SAP Worksheet #15-1—Reference Limits and Evaluation Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, and Intrusive Investigation Soil Samples

Analytical Group: Explosive Residues including 3,5-DNA, Nitroglycerin, and PETN

. Project Action Laboratory-specific
ﬁ'éi{?éii' Limit PQL Goal? Limits of -
Analyte Service (CAS) (micrpgrams PAL Reference?! (ng/ke) LoQs Detection Detection
Number per kilogram (ne/kg) (LODs) Limits (DLs)
[ug/kel) (ug/ke) (ng/kg)

1,3,5-Trinitrobenzene 99-35-4 220000 RSL Residential 110000 400 100 50
1,3-Dinitrobenzene 99-65-0 610 RSL Residential 305 400 100 50
2,4,6-Trinitrotoluene 118-96-7 3600 RSL Residential 1800 400 100 50
2,4-Dinitrotoluene 121-14-2 1.6 NC SSL 0.80 400 100 55
2,6-Dinitrotoluene 606-20-2 6100 RSL Residential 3050 400 100 56
2-Amino-4,6-dinitrotoluene 35572-78-2 15000 RSL Residential 7500 400 100 50
2-Nitrotoluene 88-72-2 2900 RSL Residential 1450 400 100 76
3,5-DNA 618-87-1 NC NA 200 400 200 94
3-Nitrotoluene 99-08-1 610 RSL Residential 305 400 100 95
4-Amino-2,6-dinitrotoluene 19406-51-0 15000 RSL Residential 7500 400 100 50
4-Nitrotoluene 99-99-0 24000 RSL Residential 12000 400 100 99
HMX 2691-41-0 380000 RSL Residential 190000 400 100 50
Nitrobenzene 98-95-3 4800 RSL Residential 2400 400 100 50
Nitroglycerin 55-63-0 610 RSL Residential 305 1000 250 125
PETN 78-11-5 12000 RSL Residential 6000 1000 250 125
Perchlorate 14797-73-0 5500 RSL Residential 2750 2 1 0.5
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 5600 RSL Residential 2850 400 100 50
Tetryl 479-45-8 24000 RSL Residential 12000 400 100 57

Notes:

1PALs were developed to be protective of human health and the environment.
2PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.
PAL and PQL assumes dry weight basis.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.
The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).

NC SSL values are from the North Carolina Soil Screening Levels (February 2012).

Shading represents instances where the PQL Goal is lower than the LOD. Non-detects will not be treated as exceedances, although they will be reported at a value greater than the PQL Goal.
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SAP Worksheet #15-2—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Surface Soil

Analytical Group: Pesticides

Laboratory-specific

Analyte CAS Number PAL PAL Reference? P(cllxl-g?l?slz LOQs (ug/kg) LODs (ug/kg) DLs (ug/kg)
4,4'-DDD 72-54-8 6.49 Base Background SS 3.245 2 0.4 0.2
4,4'-dichlorodiphenyldichloroethene (DDE) 72-55-9 78.4 Base Background SS 39.2 2 0.4 0.2
4,4'-DDT 50-29-3 49.8 Base Background SS 24.9 2 0.4 0.2
Aldrin 309-00-2 3.3 NC SSL 1.65 2 0.4 0.2
alpha-benzene hexachloride (BHC) 319-84-6 0.319 Base Background SS 0.1595 2 0.4 0.2
alpha-Chlordane 5103-71-9 4.81 Base Background SS 2.405 2 0.4 0.2
beta-BHC 319-85-7 1.2 NC SSL 0.6 2 0.4 0.2
delta-BHC 319-86-8 270 RSL Residential 135 2 0.4 0.273
Dieldrin 60-57-1 0.81 NC SSL 0.405 2 0.4 0.2
Endosulfan | 959-98-8 5600 NC SSL 2800 2 0.4 0.2
Endosulfan II 33213-65-9 5600 NC SSL 2800 2 0.4 0.2
Endosulfan sulfate 1031-07-8 3.08 Base Background SS 1.54 2 0.4 0.2
Endrin 72-20-8 2.39 Base Background SS 1.195 2 0.4 0.2
Endrin aldehyde 7421-93-4 810 NC SSL 405 2 0.4 0.354
Endrin ketone 53494-70-5 810 NC SSL 405 2 0.4 0.2
gamma-BHC (Lindane) 58-89-9 1.8 NC SSL 0.9 2 0.4 0.2
gamma-Chlordane 5103-74-2 2.54 Base Background SS 1.27 2 0.4 0.2
Heptachlor 76-44-8 0.449 Base Background SS 0.2245 2 0.4 0.2
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SAP Worksheet #15-2—Reference Limits and Evaluation Table - Site UXO-24 (continued)
Matrix: Surface Soil
Analytical Group: Pesticides
Laboratory-specific
PQL Goal?
Analyt CAS Numb PAL PAL Ref 1
nawte umber elerence (ne/ke) LOQs (pg/kg) LODs (pg/kg) DLs (pg/kg)
Heptachlor epoxide 1024-57-3 0.82 NC SSL 0.41 2 0.4 0.2
Methoxychlor 72-43-5 22000 NC SSL 11000 10 4 2
Toxaphene 8001-35-2 46 NC SSL 23 50 10 5
Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.
PAL and PQL assumes dry weight basis.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.
Base background values are from the CamLej background values as applicable to developed surface soil — combined soil types (August 2011).

NC SSL values are from the North Carolina Soil Screening Levels (February 2012).
The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).
Shading represents instances where the PQL Goal is lower than the LOD. Non-detects will not be treated as exceedances, although they will be reported at a value greater than the PQL Goal.
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SAP Worksheet #15-3—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Subsurface Soil and Intrusive Investigation Soil Samples

Analytical Group: Pesticides

Laboratory-specific

2
Analyte CAS Number PAL PAL Reference! P&:.g;i&z;l LOQs (ug/kg) LODs (pg/kg) DLs (ug/kg)
4,4'-DDD 72-54-8 240 NC SSL 120 2 0.4 0.2
4,4'-DDE 72-55-9 2.46 Base Background SB 1.23 2 0.4 0.2
4,4'-DDT 50-29-3 4.5 Base Background SB 2.25 2 0.4 0.2
Aldrin 309-00-2 33 NC SSL 1.65 2 0.4 0.2
alpha-BHC 319-84-6 0.36 NC SSL 0.18 2 0.4 0.2
alpha-Chlordane 5103-71-9 0.419 Base Background SB 0.2095 2 0.4 0.2
beta-BHC 319-85-7 1.2 NC SSL 0.6 2 0.4 0.2
delta-BHC 319-86-8 0.505 Base Background SB 0.2525 2 0.4 0.273
Dieldrin 60-57-1 0.81 NC SSL 0.405 2 0.4 0.2
Endosulfan | 959-98-8 5600 NC SSL 2800 2 0.4 0.2
Endosulfan Il 33213-65-9 5600 NC SSL 2800 2 0.4 0.2
Endosulfan sulfate 1031-07-8 8000 NC SSL 4000 2 0.4 0.2
Endrin 72-20-8 810 NC SSL 405 2 0.4 0.2
Endrin aldehyde 7421-93-4 810 NC SSL 405 2 0.4 0.354
Endrin ketone 53494-70-5 810 NC SSL 405 2 0.4 0.2
gamma-BHC (Lindane) 58-89-9 1.8 NC SSL 0.9 2 0.4 0.2
gamma-Chlordane 5103-74-2 0.281 Base Background SB 0.1405 2 0.4 0.2
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SAP Worksheet #15-3—Reference Limits and Evaluation Table - Site UX0O-24 (continued)
Matrix: Subsurface Soil and Intrusive Investigation Soil Samples
Analytical Group: Pesticides
2 Laboratory-specific
Analyte CAS Number PAL PAL Reference! PaL GI? al
(ne/ke) LOQs (ug/kg) | LODs (ug/kg) DLs (ug/kg)
Heptachlor 76-44-8 0.473 Base Background SB 0.2365 2 0.4 0.2
Heptachlor epoxide 1024-57-3 0.82 NC SSL 0.41 2 0.4 0.2
Methoxychlor 72-43-5 22000 NC SSL 11000 10 4 2
Toxaphene 8001-35-2 46 NC SSL 23 50 10 5
Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

PAL and PQL assumes dry weight basis.
Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

Base background values are from the CamLej background values as applicable to developed surface soil — combined soil types (August 2011).

NC SSL values are from the North Carolina Soil Screening Levels (February 2012).

Shading represents instances where the PQL Goal is lower than the LOD. Non-detects will not be treated as exceedances, although they will be reported at a value greater than the PQL Goal.
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SAP Worksheet #15-4—Reference Limits and Evaluation Table - Site UX0-24

Matrix: Surface Soil, Subsurface Soil, and Intrusive Investigation Soil Samples

Analytical Group: Herbicides

Laboratory-specific

Analyte CAS Number PAL PAL Reference? P&Lgﬁ?g a;lz
LOQs (ug/kg) LODs (ug/kg) DLs (ug/kg)

2,45-T 93-76-5 61000 RSL Residential 30500 10 5 3

2,4,5-TP (Silvex) 93-72-1 380 RSL Residential 190 10 5 2.5
2,4-D 94-75-7 320 RSL Residential 160 10 5 2.5
2,4-DB 94-82-6 49000 RSL Residential 24500 10 5 4.7
4-Nitrophenol 100-02-7 4800 RSL Residential 2400 10 5 3.5
Dalapon 75-99-0 810 NC SSL 405 10 5 3.1
Dicamba 1918-00-9 180000 RSL Residential 90000 10 5 2.5
Dichloroprop 120-36-5 NC NA 5 10 5 3.9
Dinoseb 88-85-7 630 NC SSL 315 10 5 3.2
2-methyl-4-chlorophenoxyacetic acid (MCPA) 94-74-6 3100 RSL Residential 1550 2000 1000 500
MCPP 93-65-2 6100 RSL Residential 3050 2000 1000 670
Pentachlorophenol 87-86-5 31 NC SSL 15.5 10 5 3.4

Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

PAL and PQL assumes dry weight basis.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.
NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.
The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).

NC SSL values are from the North Carolina Soil Screening Levels (February 2012).
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SAP Worksheet #15-5—Reference Limits and Evaluation Table - Site UXO-24
Matrix: Surface Soil
Analytical Group: TAL Metals and Cyanide
Laboratory-specific
1 PQL Goal?

Analyte CAS Number PAL PAL Reference (mg/ke) LOQs (mg/kg) LODs (mg/kg) DLs (mg/kg)
Aluminum 7429-90-5 7700 RSL Residential 3850 100 10 5
Antimony 7440-36-0 0.9 NC SSL 0.45 0.5 0.2 0.1
Arsenic 7440-38-2 0.39 RSL Residential 0.195 0.5 0.1 0.05
Barium 7440-39-3 33.8 Base Background SS 16.9 0.5 0.1 0.072
Beryllium 7440-41-7 NC NA 0.1 0.5 0.1 0.05
Cadmium 7440-43-9 0.517 Base Background SS 0.2585 0.5 0.1 0.057
Calcium 7440-70-2 3790 Base Background SS 1895 100 20 17
Chromium 7440-47-3 0.29 RSL Residential 0.145 0.5 0.1 0.05
Cobalt 7440-48-4 NC NA 0.1 0.5 0.1 0.05
Copper 7440-50-8 2.5 Base Background SS 1.25 0.5 0.2 0.1
Cyanide 57-12-5 NC NA 0.2 1 0.2 0.11
Iron 7439-89-6 150 NC SSL 75 100 10 5
Lead 7439-92-1 20.2 Base Background SS 10.1 0.5 0.1 0.05
Magnesium 7439-95-4 NC NA 20 100 20 10
Manganese 7439-96-5 18.3 Base Background SS 9.15 0.5 0.2 0.153
Mercury 7439-97-6 0.121 Base Background SS 0.0605 0.1 0.02 0.01
Nickel 7440-02-0 2.73 Base Background SS 1.365 0.5 0.1 0.063
Potassium 7440-09-7 NC NA 20 100 20 10
Selenium 7782-49-2 0.896 Base Background SS 0.448 0.5 0.1 0.05
Silver 7440-22-4 NC NA 0.1 0.5 0.1 0.05
Sodium 7440-23-5 79.7 Base Background SS 39.85 100 20 10
Thallium 7440-28-0 NC NA 0.1 0.5 0.1 0.05
Vanadium 7440-62-2 6 NC SSL 3 0.5 0.25 0.19
Zinc 7440-66-6 16.2 Base Background SS 8.1 2 1 0.683

Notes:

1 PALs were developed to be protective of human health and the environment.
2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

PAL and PQL assumes dry weight basis.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

Base Background values were taken from two times the mean base background concentrations at MCIEAST-MCBCAMLEJ.
Base background values are from the CamLej background values as applicable to developed surface soil - combined soil types (August 2011).

NC SSL values are from the North Carolina Soil Screening Levels (February 2012).

The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).
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SAP Worksheet #15-6—Reference Limits and Evaluation Table - Site UXO-24

Matrix: Subsurface Soil and Intrusive Investigation Samples
Analytical Group: TAL Metals and Cyanide

) PQL Goal? Laboratory-specific
Analyte CAS Number PAL PAL Reference (mg/ke) LOQs (mg/ke) LODs (mg/kg) DLs (mg/kg)

Aluminum 7429-90-5 7700 RSL Residential 3850 100 10 5
Antimony 7440-36-0 0.9 NC SSL 0.45 0.5 0.2 0.1
Arsenic 7440-38-2 0.39 RSL Residential 0.195 0.5 0.1 0.05
Barium 7440-39-3 53.2 Base Background SB 26.6 0.5 0.1 0.072
Beryllium 7440-41-7 NC NA 0.1 0.5 0.1 0.05
Cadmium 7440-43-9 1.3 Base Background SB 0.65 0.5 0.1 0.057
Calcium 7440-70-2 720 Base Background SB 360 100 20 17
Chromium 7440-47-3 0.29 RSL Residential 0.145 0.5 0.1 0.05
Cobalt 7440-48-4 1 Base Background SB 0.5 0.5 0.1 0.05
Copper 7440-50-8 6.61 Base Background SB 3.305 0.5 0.2 0.1
Cyanide 57-12-5 NC NA 0.2 1 0.2 0.11
Iron 7439-89-6 150 NC SSL 75 100 10 5
Lead 7439-92-1 14.4 Base Background SB 7.2 0.5 0.1 0.05
Magnesium 7439-95-4 732 Base Background SB 366 100 20 10
Manganese 7439-96-5 16.9 Base Background SB 8.45 0.5 0.2 0.153
Mercury 7439-97-6 0.148 Base Background SB 0.074 0.1 0.02 0.01
Nickel 7440-02-0 8.86 Base Background SB 4.43 0.5 0.1 0.063
Potassium 7440-09-7 1020 Base Background SB 510 100 20 10
Selenium 7782-49-2 0.948 Base Background SB 0.474 0.5 0.1 0.05
Silver 7440-22-4 NC NA 0.1 0.5 0.1 0.05
Sodium 7440-23-5 81.1 Base Background SB 40.55 100 20 10
Thallium 7440-28-0 NC NA 0.1 0.5 0.1 0.05
Vanadium 7440-62-2 6 NC SSL 3 0.5 0.25 0.19
Zinc 7440-66-6 16.6 Base Background SB 8.3 2 1 0.683

Notes:

1PALs were developed to be protective of human health and the environment.

2PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

PAL and PQL assumes dry weight basis.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

Base background values are from the CamLej background values as applicable to developed subsurface soil - combined soil types (August 2011).
NC SSL values are from the North Carolina Soil Screening Levels (February 2012).

The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).
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SAP Worksheet #15-7—Reference Limits and Evaluation Table - Site UXO-24

Matrix: Sediment

Analytical Group: Explosive Residues including 3,5-DNA, Nitroglycerin, and PETN

Laboratory-specific
Analyte CAS Number (u:?ll(-g) PAL Reference! P&Lgﬁ?g a)lz LoQs LODs DLs
(ng/ke) (mg/kg) (ng/kg)

1,3,5-Trinitrobenzene 99-35-4 220000 RSL Residential 110000 400 100 50
1,3-Dinitrobenzene 99-65-0 610 RSL Residential 305 400 100 50
2,4,6-Trinitrotoluene 118-96-7 3600 RSL Residential 1800 400 100 50
2,4-Dinitrotoluene 121-14-2 1600 RSL Residential 800 400 100 55
2,6-Dinitrotoluene 606-20-2 6100 RSL Residential 3050 400 100 56
2-Amino-4,6-dinitrotoluene 35572-78-2 15000 RSL Residential 7500 400 100 50
2-Nitrotoluene 88-72-2 2900 RSL Residential 1450 400 100 76
3,5-DNA 618-87-1 NC NA 200 400 200 100
3-Nitrotoluene 99-08-1 610 RSL Residential 305 400 100 95
4-Amino-2,6-dinitrotoluene 19406-51-0 15000 RSL Residential 7500 400 100 50
4-Nitrotoluene 99-99-0 24000 RSL Residential 12000 400 100 99
HMX 2691-41-0 380000 RSL Residential 190000 400 100 50
Nitrobenzene 98-95-3 4800 RSL Residential 2400 400 100 50
Nitroglycerin 55-63-0 610 RSL Residential 305 1000 250 125
PETN 78-11-5 1200 RSL Residential 250 1000 250 125
Perchlorate 14797-73-0 5500 RSL Residential 2750 2 1 0.5
RDX 121-82-4 5600 RSL Residential 2800 400 100 50
Tetryl 479-45-8 24000 RSL Residential 12000 400 100 57

Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

PAL and PQL assumes dry weight basis.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.
The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).
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SAP Worksheet #15-8—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Sediment

Analytical Group: Pesticides

Laboratory-specific

1 2
Analyte CAS Number PAL PAL Reference PQL Goal? (ug/kg) LOGs (ug/ke) LODs (ug/ke) DLs (ug/kg)

4,4'-DDD 72-54-8 2000 RSL Residential 1000 2 0.4 0.2
4,4'-DDE 72-55-9 1400 RSL Residential 700 2 0.4 0.2
4,4'-DDT 50-29-3 1700 RSL Residential 850 2 0.4 0.2
Aldrin 309-00-2 29 RSL Residential 14.5 2 0.4 0.2
alpha-BHC 319-84-6 77 RSL Residential 38.5 2 0.4 0.2
alpha-Chlordane 5103-71-9 1600 RSL Residential 800 2 0.4 0.2
beta-BHC 319-85-7 270 RSL Residential 135 2 0.4 0.2
delta-BHC 319-86-8 270 RSL Residential 135 2 0.4 0.273
Dieldrin 60-57-1 30 RSL Residential 15 2 0.4 0.2
Endosulfan | 959-98-8 37000 RSL Residential 18500 2 0.4 0.2
Endosulfan 11 33213-65-9 37000 RSL Residential 18500 2 0.4 0.2
Endosulfan sulfate 1031-07-8 37000 RSL Residential 18500 2 0.4 0.2
Endrin 72-20-8 1800 RSL Residential 900 2 0.4 0.2
Endrin aldehyde 7421-93-4 1800 RSL Residential 900 2 0.4 0.354
Endrin ketone 53494-70-5 1800 RSL Residential 900 2 0.4 0.2
gamma-BHC (Lindane) 58-89-9 520 RSL Residential 260 2 0.4 0.2
gamma-Chlordane 5103-74-2 1600 RSL Residential 800 2 0.4 0.2
Heptachlor 76-44-8 110 RSL Residential 55 2 0.4 0.2
Heptachlor epoxide 1024-57-3 53 RSL Residential 26.5 2 0.4 0.2
Methoxychlor 72-43-5 31000 RSL Residential 15500 10 4

Toxaphene 8001-35-2 440 RSL Residential 220 50 10

Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.
PAL and PQL assumes dry weight basis.
Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).
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SAP Worksheet #15-9—Reference Limits and Evaluation Table - Site UX0-24
Matrix: Sediment
Analytical Group: Herbicides
Laboratory-specific
Analyte CAS Number PAL PAL Reference! PQL Goal? (ug/kg)
LOQs (pg/kg) LODs (ug/kg) DLs (ug/kg)
2,4,5-T 93-76-5 61000 RSL Residential 30500 10 5 3
2,4,5-TP (Silvex) 93-72-1 49000 RSL Residential 24500 10 5 2.5
2,4-D 94-75-7 69000 RSL Residential 34500 10 5 2.5
2,4-DB 94-82-6 49000 RSL Residential 24500 10 5 4.7
4-Nitrophenol 100-02-1 4800 RSL Residential 2400 10 5 3.5
Dalapon 75-99-0 180000 RSL Residential 90000 10 5 3.1
Dicamba 1918-00-9 180000 RSL Residential 90000 10 5 2.5
Dichloroprop 120-36-5 NC NA 5 10 5 3.9
Dinoseb 88-85-7 6100 RSL Residential 3050 10 5 3.2
MCPA 94-74-6 3100 RSL Residential 1550 2000 1000 500
MCPP 93-65-2 6100 RSL Residential 3050 2000 1000 670
Pentachlorophenol 87-86-5 890 RSL Residential 445 10 5 34

Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.
PAL and PQL assumes dry weight basis.
Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.
NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.
The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).
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SAP Worksheet #15-10—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Sediment
Analytical Group: TAL Metals and Cyanide

Laboratory-specific
Analyte CAS Number PAL PAL Reference! PQL Goal? (mg/kg) LOQs (mg/kg) LODs (mg/kg) DLs (mg/kg)

Aluminum 7429-90-5 7700 RSL Residential 3850 100 10 5
Antimony 7440-36-0 3.1 RSL Residential 1.55 0.5 0.2 0.1
Arsenic 7440-38-2 0.39 RSL Residential 0.195 0.5 0.1 0.05
Barium 7440-39-3 1500 RSL Residential 750 0.5 0.1 0.072
Beryllium 7440-41-7 16 RSL Residential 8 0.5 0.1 0.05
Cadmium 7440-43-9 7 RSL Residential 3.5 0.5 0.1 0.057
Calcium 7440-70-2 NC NA 20 100 20 17
Chromium 7440-47-3 0.29 RSL Residential 0.145 0.5 0.1 0.05
Cobalt 7440-48-4 2.3 RSL Residential 1.15 0.5 0.1 0.05
Copper 7440-50-8 310 RSL Residential 155 0.5 0.2 0.1
Cyanide 57-12-5 4.7 RSL Residential 2.35 1 0.2 0.11
Iron 7439-89-6 5500 RSL Residential 2750 100 10 5
Lead 7439-92-1 400 RSL Residential 200 0.5 0.1 0.05
Magnesium 7439-95-4 NC NA 20 100 20 10
Manganese 7439-96-5 180 RSL Residential 90 0.5 0.2 0.153
Mercury 7439-97-6 2.3 RSL Residential 1.15 0.1 0.02 0.01
Nickel 7440-02-0 150 RSL Residential 75 0.5 0.1 0.063
Potassium 7440-09-7 NC NA 20 100 20 10
Selenium 7782-49-2 39 RSL Residential 19.5 0.5 0.1 0.05
Silver 7440-22-4 39 RSL Residential 19.5 0.5 0.1 0.05
Sodium 7440-23-5 NC NA 20 100 20 10
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SAP Worksheet #15-10—Reference Limits and Evaluation Table - Site UXO-24 (continued)
Matrix: Sediment
Analytical Group: TAL Metals and Cyanide
, Laboratory-specific
1
Analyte CAS Number PAL PAL Reference PQL Goal? (mg/kg) LOQs (mg/kg) LODs (mg/kg) DLs (mg/kg)
Thallium 7440-28-0 0.078 RSL Residential 0.039 0.5 0.1 0.05
Vanadium 7440-62-2 39 RSL Residential 19.5 0.5 0.25 0.19
Zinc 7440-66-6 2300 RSL Residential 1150 2 1 0.683
Notes:

1 PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.
PAL and PQL assumes dry weight basis.
Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.

The Residential Soil RSLs were adjusted from the USEPA RSLs Table (November 2012).
Shading represents instances where the PQL Goal is lower than the LOD. Non-detects will not be treated as exceedances, although they will be reported at a value greater than the PQL

Goal.



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1
MAY 2013
PAGE 86

SAP Worksheet #15-11—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Groundwater

Analytical Group: Explosive Residues including 3,5-DNA, Nitroglycerin, and PETN

PAL POL Goal? Laboratory-specific
Analyte CAS Number (ug/L) PAL Reference! ((Ip.g /tf LOQs LODs DLs
(ne/L) (ng/L) (ng/L)
1,3,5-Trinitrobenzene 99-35-4 46 RSL Tapwater 23 1 0.2 0.1
1,3-Dinitrobenzene 99-65-0 0.15 RSL Tapwater 0.075 1 0.2 0.1
2,4,6-Trinitrotoluene 118-96-7 0.76 RSL Tapwater 0.38 1 0.2 0.16
2,4-Dinitrotoluene 121-14-2 0.2 RSL Tapwater 0.1 1 0.2 0.12
2,6-Dinitrotoluene 606-20-2 1.5 RSL Tapwater 0.75 1 0.2 0.1
2-Amino-4,6-dinitrotoluene 35572-78-2 3 RSL Tapwater 1.5 1 0.2 0.1
2-Nitrotoluene 88-72-2 0.27 RSL Tapwater 0.135 1 0.2 0.11
3,5-DNA 618-87-1 NC NA 0.5 2 0.5 0.14
3-Nitrotoluene 99-08-1 0.13 RSL Tapwater 0.065 1 0.2 0.16
4-Amino-2,6-dinitrotoluene 19406-51-0 3 RSL Tapwater 1.5 1 0.2 0.2
4-Nitrotoluene 99-99-0 3.7 RSL Tapwater 1.85 1 0.2 0.1
HMX 2691-41-0 78 RSL Tapwater 39 1 0.2 0.1
Nitrobenzene 98-95-3 0.12 RSL Tapwater 0.06 1 0.2 0.1
Nitroglycerin 55-63-0 0.15 RSL Tapwater 0.075 125 62.5 33
PETN 78-11-5 3 RSL Tapwater 1.5 125 62.5 31
Perchlorate 14797-73-0 1.1 RSL Tapwater 0.55 2 1 0.5
RDX 121-82-4 0.61 RSL Tapwater 0.305 0.2 0.164
Tetryl 479-45-8 6.1 RSL Tapwater 3.05 1 0.2 0.1
Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.

The RSL Tapwater values were adjusted from the USEPA RSLs Table (November 2012).

Shading represents instances where the PQL Goal is lower than the LOD. Non-detects will not be treated as exceedances, although they will be reported at a value greater than the PQL
Goal
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SAP Worksheet #15-12—Reference Limits and Evaluation Table - Site UXO-24
Matrix: Groundwater
Analytical Group: Pesticides
Laboratory-specific
Analyte CAS Number PAL PAL Reference! PQL Goal? (ug/L)
LOQs (ug/L) LODs (ug/L) DLs (ug/L)
4,4'-DDD 72-54-8 0.1 NC2L 0.05 0.1 0.01 0.005
4,4'-DDE 72-55-9 0.2 RSL Tapwater 0.1 0.1 0.01 0.005
4,4'-DDT 50-29-3 0.0171 Base Background - Surficial 0.00855 0.1 0.01 0.005
Aldrin 309-00-2 0.004 RSL Tapwater 0.002 0.1 0.01 0.005
alpha-BHC 319-84-6 0.0062 RSL Tapwater 0.0031 0.1 0.01 0.005
alpha-Chlordane 5103-71-9 0.19 RSL Tapwater 0.095 0.1 0.01 0.005
beta-BHC 319-85-7 0.0189 Base Background - Surficial 0.00945 0.1 0.01 0.007
delta-BHC 319-86-8 0.0219 Base Background - Surficial 0.01095 0.1 0.01 0.007
Dieldrin 60-57-1 0.0015 RSL Tapwater 0.00075 0.1 0.01 0.005
Endosulfan | 959-98-8 7.8 RSL Tapwater 3.9 0.1 0.01 0.008
Endosulfan Il 33213-65-9 7.8 RSL Tapwater 3.9 0.1 0.01 0.005
Endosulfan sulfate 1031-07-8 7.8 RSL Tapwater 3.9 0.1 0.01 0.005
Endrin 72-20-8 0.17 RSL Tapwater 0.085 0.1 0.01 0.008
Endrin aldehyde 7421-93-4 0.17 RSL Tapwater 0.085 0.1 0.01 0.005
Endrin ketone 53494-70-5 0.17 RSL Tapwater 0.085 0.1 0.01 0.005
gamma-BHC (Lindane) 58-89-9 0.03 NC2L 0.015 0.1 0.01 0.005
gamma-Chlordane 5103-74-2 0.00423 Base Background - Surficial 0.002115 0.1 0.01 0.005
Heptachlor 76-44-8 0.0018 RSL Tapwater 0.0009 0.1 0.01 0.007
Heptachlor epoxide 1024-57-3 0.0033 RSL Tapwater 0.00165 0.1 0.01 0.005
Methoxychlor 72-43-5 2.7 RSL Tapwater 1.35 0.1 0.05
Toxaphene 8001-35-2 0.013 RSL Tapwater 0.0065 2 0.5 0.25
Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.
Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC 2L values are from the North Carolina Groundwater Quality Standards (February 2012).

The RSL Tapwater values were adjusted from the USEPA RSLs Table (November 2012).

Base Background values are from the CamLej background values for GW (Surficial).

Shading indicates instances where the PAL is less than the LOD. Although non-detects will be reported at a value greater than the PAL, non-detects will not be considered exceedances.
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SAP Worksheet #15-13—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Groundwater
Analytical Group: Herbicides

Laboratory-specific
Analyte CAS Number PAL PAL Reference? PQL Goal? (ug/L)
LOQs (ug/L) LODs (ug/L) DLs (ug/L)
2,4,5-T 93-76-5 12 RSL Tapwater 6 0.4 0.2 0.1
2,4,5-TP (Silvex) 93-72-1 8.4 RSL Tapwater 4.2 0.4 0.2 0.1
2,4-D 94-75-7 13 RSL Tapwater 6.5 0.4 0.2 0.1
2,4-DB 94-82-6 9.1 RSL Tapwater 4.55 0.4 0.2 0.1
4-Nitrophenol 100-02-7 0.12 RSL Tapwater 0.06 0.4 0.2 0.125
Dalapon 75-99-0 46 RSL Tapwater 23 0.4 0.2 0.175
Dicamba 1918-00-9 44 RSL Tapwater 22 0.4 0.2 0.109
Dichloroprop 120-36-5 NC NA 0.2 0.4 0.2 0.137
Dinoseb 88-85-7 1.1 RSL Tapwater 0.55 0.4 0.2 0.108
MCPA 94-74-6 0.57 RSL Tapwater 0.285 40 20 10
MCPP 93-65-2 1.2 RSL Tapwater 0.6 40 20 14
Pentachlorophenol 87-86-5 0.035 RSL Tapwater 0.0175 0.4 0.2 0.126

Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALSs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.

The RSL Tapwater values were adjusted from the USEPA RSLs Table (May 2012).

Shading indicates instances where the PAL is less than the LOD. Although non-detects will be reported at a value greater than the PAL, non-detects will not be considered exceedances.
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SAP Worksheet #15-14—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Groundwater
Analytical Group: Total and Dissolved TAL Metals and Cyanide

Analyte CAS Number PAL PAL Reference! PQL Goal? (png/L) Lahoratoryspecific
LOQs (ug/L) LODs (ug/L) DLs (pg/L)
Aluminum 7429-90-5 1600 RSL Tapwater 800 100 20 10
Antimony 7440-36-0 0.6 RSL Tapwater 0.3 1 0.5 0.25
Arsenic 7440-38-2 0.045 RSL Tapwater 0.0225 1 0.2 0.1
Barium 7440-39-3 290 RSL Tapwater 145 1 0.5 0.25
Beryllium 7440-41-7 0.874 Base Background -Surficial 0.437 1 0.1 0.05
Cadmium 7440-43-9 0.69 RSL Tapwater 0.345 1 0.2 0.1
Calcium 7440-70-2 179000 Base Background -Surficial 89500 100 25 13
Chromium 7440-47-3 0.031 RSL Tapwater 0.0155 1 0.2 0.1
Cobalt 7440-48-4 0.47 RSL Tapwater 0.235 1 0.2 0.1
Copper 7440-50-8 6.59 Base Background -Surficial 3.295 1 0.5 0.25
*Cyanide 57-12-5 0.93 RSL Tapwater 0.465 10 5 2.5
Iron 7439-89-6 300 NC2L 150 100 10 5
Lead 7439-92-1 8.92 Base Background -Surficial 4.46 1 0.1 0.05
Magnesium 7439-95-4 13500 Base Background -Surficial 6750 100 10 5
Manganese 7439-96-5 32 RSL Tapwater 16 1 0.2 0.1
Mercury 7439-97-6 0.43 RSL Tapwater 0.215 0.5 0.1 0.054
Nickel 7440-02-0 11.8 Base Background -Surficial 5.9 1 0.2 0.1
Potassium 7440-09-7 5590 Base Background -Surficial 2795 100 20 10
Selenium 7782-49-2 7.8 RSL Tapwater 3.9 1 0.3 0.15
Silver 7440-22-4 0.724 Base Background -Surficial 0.362 1 0.2 0.1
Sodium 7440-23-5 22700 Base Background -Surficial 11350 100 50 25
Thallium 7440-28-0 0.016 RSL Tapwater 0.008 1 0.2 0.1
Vanadium 7440-62-2 7.8 RSL Tapwater 3.9 1 0.5 0.25
Zinc 7440-66-6 41.2 Base Background -Surficial 20.6 20 10 5

Notes:

LPALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

*Total Cyanide analysis only, groundwater samples will not be analyzed for Dissolved Cyanide

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.

NC 2L values are from the North Carolina Groundwater Quality Standards (February 2012).

The RSL Tapwater values were adjusted from the USEPA RSLs Table (November 2012).

Base Background values are from the CamLej background values for GW (Surficial).

Shading indicates instances where the PAL is less than the LOD. Although non-detects will be reported at a value greater than the PAL, non-detects will not be considered exceedances.



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1
MAY 2013
PAGE 90

SAP Worksheet #15-15—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Surface Water

Analytical Group: Explosive Residues including 3,5-DNA, Nitroglycerin, and PETN

PAL POL Goal? Laboratory-specific
Analyte CAS Number (ug/L) PAL Reference? ((Ip.g /f? LoQs LODs DLs
(ne/L) (ne/L) (ng/L)
1,3,5-Trinitrobenzene 99-35-4 46 RSL Tapwater 23 1 0.2 0.1
1,3-Dinitrobenzene 99-65-0 0.15 RSL Tapwater 0.075 1 0.2 0.1
2,4,6-Trinitrotoluene 118-96-7 0.76 RSL Tapwater 0.38 1 0.2 0.16
2,4-Dinitrotoluene 121-14-2 0.2 RSL Tapwater 0.1 1 0.2 0.12
2,6-Dinitrotoluene 606-20-2 1.5 RSL Tapwater 0.75 1 0.2 0.1
2-Amino-4,6-dinitrotoluene 35572-78-2 3 RSL Tapwater 1.5 1 0.2 0.1
2-Nitrotoluene 88-72-2 0.27 RSL Tapwater 0.135 1 0.2 0.11
3,5-DNA 618-87-1 NC NA 0.5 2 0.5 0.14
3-Nitrotoluene 99-08-1 0.13 RSL Tapwater 0.065 1 0.2 0.16
4-Amino-2,6-dinitrotoluene 19406-51-0 3 RSL Tapwater 1.5 1 0.2 0.2
4-Nitrotoluene 99-99-0 3.7 RSL Tapwater 1.85 1 0.2 0.1
HMX 2691-41-0 78 RSL Tapwater 39 1 0.2 0.1
Nitrobenzene 98-95-3 0.12 RSL Tapwater 0.06 1 0.2 0.1
Nitroglycerin 55-63-0 0.15 RSL Tapwater 0.075 125 62.5 33
PETN 78-11-5 3 RSL Tapwater 15 125 62.5 31
Perchlorate 14797-73-0 1.1 RSL Tapwater 0.55 2 1 0.5
RDX 121-82-4 0.61 RSL Tapwater 0.305 1 0.2 0.164
Tetryl 479-45-8 6.3 RSL Tapwater 3.15 1 0.2 0.1
Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.

The RSL Tapwater values were adjusted from the USEPA RSLs Table (November 2012).

Shading indicates instances where the PAL is less than the LOD. Although non-detects will be reported at a value greater than the PAL, non-detects will not be considered exceedances
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SAP Worksheet #15-16—Reference Limits and Evaluation Table - Site UXO-24

Matrix: Surface Water

Analytical Group: Pesticides

Laboratory-specific
Analyte CAS Number PAL PAL Reference! PQL Goal? (pg/L)
LOQs (ug/L) LODs (ug/L) DLs (ug/L)

4,4'-DDD 72-54-8 0.00031 NRwWQC 0.000155 0.1 0.01 0.005
4,4'-DDE 72-55-9 0.00022 NRwWQC 0.00011 0.1 0.01 0.005
4,4'-DDT 50-29-3 0.0002 NC2B 0.0001 0.1 0.01 0.005
Aldrin 309-00-2 0.000049 NRwQC 2.45E-05 0.1 0.01 0.005
alpha-BHC 319-84-6 0.0026 NRwQC 0.0013 0.1 0.01 0.005
alpha-Chlordane 5103-71-9 0.0008 NRWQC, NC2B 0.0004 0.1 0.01 0.005
beta-BHC 319-85-7 0.0091 NRWQC 0.00455 0.1 0.01 0.007
delta-BHC 319-86-8 0.022 RSL Tapwater 0.011 0.1 0.01 0.007
Dieldrin 60-57-1 0.00005 NC2B 0.000025 0.1 0.01 0.005
Endosulfan | 959-98-8 7.8 RSL Tapwater 3.9 0.1 0.01 0.008
Endosulfan Il 33213-65-9 7.8 RSL Tapwater 3.9 0.1 0.01 0.005
Endosulfan sulfate 1031-07-8 7.8 RSL Tapwater 3.9 0.1 0.01 0.005
Endrin 72-20-8 0.059 NRWQC 0.0295 0.1 0.01 0.008
Endrin aldehyde 7421-93-4 0.17 RSL Tapwater 0.085 0.1 0.01 0.005
Endrin ketone 53494-70-5 0.17 RSL Tapwater 0.085 0.1 0.01 0.005
gamma-BHC (Lindane) 58-89-9 0.036 RSL Tapwater 0.018 0.1 0.01 0.005
gamma-Chlordane 5103-74-2 0.0008 NRWQC, NC2B 0.0004 0.1 0.01 0.005
Heptachlor 76-44-8 0.000079 NRwQC 3.95E-05 0.1 0.01 0.007
Heptachlor epoxide 1024-57-3 0.000039 NRwQC 1.95E-05 0.1 0.01 0.005
Methoxychlor 72-43-5 2.7 RSL Tapwater 1.35 0.1 0.05
Toxaphene 8001-35-2 0.00028 NRwQC 0.00014 2 0.5 0.25

Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.
Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NRWQC values are from the National Recommended Water Quality Criteria for human health (USEPA, 2006b).
NC2B values in the table are applicable to Human Health and Water Supply.

The RSL Tapwater values were adjusted from the USEPA RSLs Table (November 2012).

Shading indicates instances where the PAL is less than the LOD. Although non-detects will be reported at a value greater than the PAL, non-detects will not be considered exceedances
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SAP Worksheet #15-17—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Surface Water
Analytical Group: Herbicides

Laboratory-specific
1 2
Analyte CAS Number PAL PAL Reference PQL Goal? (ug/L) L0Gs (ug/L) LODs (ug/L ) DLs (ug/L)
2,4,5-T 93-76-5 12 RSL Tapwater 6 0.4 0.2 0.1
2,4,5-TP (Silvex) 93-72-1 8.4 RSL Tapwater 4.2 0.4 0.2 0.1
2,4-D 94-75-7 13 RSL Tapwater 6.5 0.4 0.2 0.1
2,4-DB 94-82-6 9.1 RSL Tapwater 4.55 0.4 0.2 0.1
4-Nitrophenol 100-02-7 0.12 RSL Tapwater 0.06 0.4 0.2 0.125
Dalapon 75-99-0 47 RSL Tapwater 235 0.4 0.2 0.175
Dicamba 1918-00-9 44 RSL Tapwater 22 0.4 0.2 0.109
Dichloroprop 120-36-5 NC NA 0.2 0.4 0.2 0.137
Dinoseb 88-85-7 1.1 RSL Tapwater 0.55 0.4 0.2 0.108
MCPA 94-74-6 0.57 RSL Tapwater 0.285 40 20 10
MCPP 93-65-2 1.2 RSL Tapwater 0.6 40 20 14
Pentachlorophenol 87-86-5 0.17 RSL Tapwater 0.085 0.4 0.2 0.126

Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.

The RSL Tapwater values were adjusted from the USEPA RSLs Table (November 2012).

Shading indicates instances where the PAL is less than the LOD. Although non-detects will be reported at a value greater than the PAL, non-detects will not be considered exceedances
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SAP Worksheet #15-18—Reference Limits and Evaluation Table - Site UX0O-24

Matrix: Surface Water

Analytical Group: Total and Dissolved TAL Metals and Cyanide

Laboratory-specific

PQL Goal?
Analyte CAS Number PAL PAL Reference?! (ug/L) LOQs (ug/L\) LODs (ug/L) DLs (pg/L)
Aluminum 7429-90-5 1600 RSL Tapwater 800 100 20 10
Antimony 7440-36-0 0.6 RSL Tapwater 0.3 1 0.5 0.25
Arsenic 7440-38-2 0.018 NRWQC 0.009 1 0.2 0.1
Barium 7440-39-3 290 RSL Tapwater 145 1 0.5 0.25
Beryllium 7440-41-7 1.6 RSL Tapwater 0.8 1 0.1 0.05
Cadmium 7440-43-9 0.69 RSL Tapwater 0.345 1 0.2 0.1
Calcium 7440-70-2 NC NA 25 100 25 13
Chromium 7440-47-3 0.031 RSL Tapwater 0.0155 1 0.2 0.1
Cobalt 7440-48-4 0.47 RSL Tapwater 0.235 1 0.2 0.1
Copper 7440-50-8 62 RSL Tapwater 31 1 0.5 0.25
*Cyanide 57-12-5 0.93 RSL Tapwater 0.465 10 5 2.5
Iron 7439-89-6 300 NRWQC 150 100 10 5
Lead 7439-92-1 15 RSL Tapwater 7.5 1 0.1 0.05
Magnesium 7439-95-4 NC NA 10 100 10 5
Manganese 7439-96-5 32 RSL Tapwater 16 1 0.2 0.1
Mercury 7439-97-6 0.43 RSL Tapwater 0.215 0.5 0.1 0.054
Nickel 7440-02-0 25 NC2B - Water Supply 12.5 1 0.2 0.1
Potassium 7440-09-7 NC NA 20 100 20 10
Selenium 7782-49-2 7.8 RSL Tapwater 3.9 1 0.3 0.15
Silver 7440-22-4 7.1 RSL Tapwater 3.55 1 0.2 0.1
Sodium 7440-23-5 NC NA 50 100 50 25
Thallium 7440-28-0 0.016 RSL Tapwater 0.008 1 0.2 0.1
Vanadium 7440-62-2 7.8 RSL Tapwater 3.9 1 0.5 0.25
Zinc 7440-66-6 470 RSL Tapwater 235 20 10 5
Notes:

1PALs were developed to be protective of human health and the environment.

2 PQL Goals were determined on a case by case basis and in most cases are at least two times less than the PAL.

* Total Cyanide analysis only, groundwater samples will not be analyzed for Dissolved Cyanide

Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

NC — No Criteria. Refer to Worksheets #10 and #11 for a discussion on how data will be used in the absence of applicable criteria.

NRWQC values are from the National Recommended Water Quality Criteria for human health (USEPA, 2006b).
The NC2B value presented in the table is applicable to Water Supply.
The RSL Tapwater values were adjusted from the USEPA RSLs Table (November 2012).
Shading indicates instances where the PAL is less than the LOD. Although non-detects will be reported at a value greater than the PAL, non-detects will not be considered exceedances
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SAP Worksheet #15-19—Reference Limits and Evaluation Table - Site UX0-24

Matrix: Surface Water
Analytical Group: Hardness

Laboratory-specific

Analyte CAS Number o

LOQs (milligrams

per liter [mg/L]) LODs (mg/L) DLs (mg/L)
Hardness HARDNESS! 10 10 10

Notes:
1This is a contractor-specific identifier.
There are no PALs for hardness. Hardness is to be analyzed for use in the risk assessments.
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SAP Worksheet #16—Project Schedule/Timeline Table
Dates (MM/DD/YY)
Activities Organization Anticipated Anticipated Deliverable Dgﬂzenr:tl!e
Date(s) of Date of
Initiation Completion
Work Plan preparation CH2M HILL 10/8/2012 2/14/2013 Draft UFP-SAP 2/14/2013
Work Plan reviewed by Navy Navy 2/14/2013 3/14/2013 Comments 3/14/2013
Work Plan — address Navy comments CH2M HILL 3/14/2013 4/8/2013 Draft UFP-SAP 4/8/2013
Work Plan review and approval by NCDENR, USEPA 4/8/2013 5/8/2013 Comments 5/8/2013
regulatory agencies Region IV
Comment resolution Navy, CH2M HILL 5/8/2013 5/10/2013 Draft UFP-SAP 5/10/2013
: Navy, NCDENR, . i
Final acceptance USEPA Region IV 5/10/2013 5/10/2013 Final UFP-SAP 5/10/2013
. Subcontractor
Subcontracting CH2M HILL 4/19/2013 4/27/2013 contracts 4/27/2013
Surveying and veg. clearance Subcontractor w/ 5/10/2013 5/10/2013 Clearance and 5/10/2013
’ CH2M HILL surveying
. . . I Intrusive
z'cet'ieif;’;‘p“”g and investigation CH2M HILL 5/13/2013 5/31/2013 investigation, 5/29/2013
environ. samples

Laboratory analyses and data Analytical and DV
validation CH2M HILL 5/30/2013 7/12/2013 Reports 7/12/2013
Data mar)agement and report CH2M HILL 6/1/2013 7/31/2013 PA/SI Draft 8/1/2013
preparation 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 preliminary investigation of environmental media that may have been impacted by
munitions residuals, pesticides, and herbicides. The objectives of this PA/SI are to evaluate whether MEC/MPPEH
is present, and if CERCLA-related releases of MC, pesticides, and herbicides have occurred, and if so, whether the
releases warrant further investigation or action.

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 general approach is as follows:

e Conduct intrusive investigation on up to 1,000 anomalies that may represent MEC/MPPEH in the western
portion of the site. Collect subsurface soil samples where evidence of MEC/MPPEH leaking filler is observed to
assess if a release of MC has occurred to the soil.

e Collect surface and subsurface soil samples to confirm and expand upon findings of the CSA conducted by
Osage.

e Install permanent monitoring wells adjacent to intrusive investigation locations where the presence of
MEC/MPPEH filler are observed to determine potential groundwater impacts of anomalies throughout the
site.

e Collect surface water and sediment samples to assess potential impact of MC, herbicides, and pesticides to
these media.

Sample Matrices: Sample matrices will include surface soil, subsurface soil, groundwater, surface water, and
sediment.

Analytical Groups: The target analytical groups will be explosives residues (including PETN, nitroglycerin, 3,5-
DNA), perchlorate, cyanide, total TAL metals (Refer to Worksheets #15 for list of specific analytes), dissolved TAL
metals (groundwater and surface water), cyanide, pesticides (surface soil, subsurface soil, surface water, and
sediment only), herbicides (surface soil, subsurface soil, surface water, and sediment only),and hardness (surface
water only).

The rationale for the selection of the target analytical groups is based on discovery of MEC at the site and on
historical pesticide concentrations in subsurface soil.

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, #11, #14, and #15. Exact sampling locations will be determined based on potential for a release
resulting from the presence of MEC/MPPEH filler.

Sampling Frequency and Seasonal Considerations: The field sampling activities will be completed in multiple
mobilizations. Since the objective of this PA/SI is only to identify the presence of potential environmental
impacts, the assessment activities will not evaluate seasonal influences.
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SAP Worksheet #17—Sampling Design and Rationale (continued)
Site UXO-24
Matrix Igaer‘\"\t';:: Analysis Method Nsuan;‘bjggf Rationale Sampling Strategy
Explosives Residues : Evaluate if shallow groundwater
(including PETN, W 84§3g%523A3'\2/|eth0d Upto3 quality has been impacted by
Nitroglycerin, and 3,5-DNA) potential MC releases. Dissolved
metals results will be used for ERS
Perchlorate SW-846 USEPA Method 6850 Upto3 purposes. Up to three monitoring The monitoring well locations
wells will be installed where the will be hydraulically
Middle of well TAL Metals SW-846 USEPA Method Upto3 presence of MEC./MPP.EH filler are downgradient of potential MC
Groundwater 6020A/7470 observed during intrusive .
screen investigation activities., The re[ease locations. Sampled
Dissolved TAL Metals SW-846 USEPA Method Upto3 number of monitoring wells will tlglcr;gnilol\?glow sampling
6020A/7470 be selected to provide sufficient ques.
monitoring of groundwater
quality within the DGM survey
Cyanide SW-846 USEPA Method 9014 Upto3 area, based on the observance of
the potential for a release of MC.
Pesticides SW-846 USEPA Method 8081 Upto4 Evaluate if surface soils have been
impacted by pesticide and
herbicide releases. Samples will See Figure 10-6 for proposed
Surface Soil 0-2 inches bgs be located at former subsurface sampling locations. Grab
Herbicides SW-846 USEPA Method 8151 Upto4 soil sample locations where sample collection.
pesticides/ herbicides were
detected above screening criteria.
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SAP Worksheet #17—Sampling Design and Rationale (continued)

. Depth of . Number of . .
Matrix Samples Analysis Method Samples Rationale Sampling Strategy
Explosives Residues
_(including PETN, SW-846 USEPA Method Upto10 | Evaluate if subsurface soils have
Nitroglycerin, and 3,5- 8330/8332 been impacted where the )
Base of intrusive DNA presence of MEC/MPPEH filler Manual excavation, MEC |
h L ! AL . avoidance. Sample collection
investigation Perchlorate SW-846 USEPA Method 6850 Upto 10 | isobserved during intrusive from base of excavation using
location investigation activities. Refer to incremental samoling method
TAL Metals SW-846 USEPA Method Upto 10 | worksheet #11 and Figure 11-1 pling .
6020A/7471A for rationale.
Subsurface Cyanide SW-846 USEPA Method 9014 Upto 10
Soil Pesticides SW-846 USEPA Method 8081 6 Evaluate if subsurface soils have
been impacted by pesticide and
herbicide application or
Above the water releases. Samples collected 233;‘;'5:(}%\/?& Z?P:c?-uiifd or
table and not within 40 feet of and within the bounds of I‘F){-37 MEC
exceeding a Herbicides SW-846 USEPA Method 8151 6 surrounding former soil boring avoidance. Sample collection

depth of 5 feet

locations where pesticide/

herbicides were observed in
order to confirm impacts to
surrounding subsurface soil.

from above the water table.
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SAP Worksheet #17—Sampling Design and Rationale (continued)
Matrix Igaegt;:sf Analysis Method N:::;L;’f Rationale Sampling Strategy
Explosives Residues Evaluate if sediment has been
. (mcIudmg PETN, SW-846 USEPA Method Upto1 impacted by contaminated
Samples will be Nitroglycerin, and 3,5- 8330/8332 runoff or shallow groundwater
collected from 0 DNA) discharging in the creek. The
to 2 inches into Perchlorate SW-846 USEPA Method 6850 Upto1l sample will be collected Samples to be collected by hand
Sediment the surface approximately 50 feet within the unnamed small
water/soil TAL Metals SW-846 USEPA Method Upto1l downgradient from the DGM tributary of the site; MEC
interface if free 6020A/7471A survey area. The sample will avoidance.
standing water is Pesticides SW-846 USEPA Method 8081 Upto1 also be analyzed for pesticides
present. - and herbicides because some of
Cyan|de SW-846 USEPA Method 9014 Up tol those constituents have been
Herbicides SW-846 USEPA Method 8151 Uptol | detectedinsoil atthe site.
Explosives Residues
(including PETN, SW-846 USEPA Method ;
. ! Uptol Evaluate if surface water has
Nitroglycerin, and 3,5- 8330/8332 been impacted by
DNA) contaminated runoff or shallow
sambles will b Perchlorate SW-846 USEPA Method 6850 Uptol grouEdSA(atelr d:jschargling in tlhe
amples will be creek. Dissolved metals results
collected directly TAL Metals SW-846 USEPA Method Upto1 will be used for ERS purposes. \?/ﬂFbggi?)IT:crizcc:lea\lAéite;tfzmple
Surface from the surface 6020A/7470A The sample will be collected unnamed small tributgary within
Water water at each Dissolved Metals SW-846 USEPA Method Un to 1 approximately 50 feet the site boundary; MEC
sampling 6020A/7470 p downgradient from the DGM avoidance
location. - survey area. The sample will ’
Cyanide SW-846 USEPA Method 9014 Uptol also be analyzed for pesticides
Pesticides SW-846 USEPA Method 8081 Uptol | andherbicides because some of
those constituents have been
Herbicides SW-846 USEPA Method 8151 Up tol detected in soil at the site.
Hardness SM 2340C Upto1l
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table

Figure 10-7

Dissolved Metals, Pesticides,
Herbicides, and Hardness

. . . Number of Sampling SOP
1
Sample ID and Location Matrix Analytical Group Samples Reference
Site UX0-24
MR24-SS01-12B through
MR24-5504-128 Surface Soil Pesticides and Herbicides 4
Figure 10-6
Intrusive Explosives Residues,
MR24-TPO1-#-#-128 through Investigation Perchlorate, Metals, and Upto 10
MR24-TP10-#-#-12B . .
Subsurface Soil Cyanide
MR24-I1S01-##-12B through
MR24-1S06-##-12B Subsurface Soil Pesticides and Herbicides 6
Figure 10-6 See Worksheet #21
Explosives Residues,
MR24-MW01-12B through Groundwater Perchlorate, Metals, Dissolved Upto3
MR24-MWO03-12B )
Metals, and Cyanide
MR24-SD01-12B and MR24-SD02-128 , Explosives Residues,
) Sediment Perchlorate, Metals, Pesticides, 1
Figure 10-7 and Herbicides
MR24-SW01-12B and MR24-SW02-12B Explosives Residues,
- - an - -
Surface Water Perchlorate, TAL Metals, 1

Notes:

1Sample locations will be chosen based on DGM results if figure is not noted and field conditions.

2 For subsurface soil samples, the depth interval will be indicated in the sample ID by “##-##", e.g., “5-7”, or “50-55.”
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SAP Worksheet #19—Analytical SOP Requirements Table

for Total Metals and Total Mercury.

. Analytical Analytical and Preparation . 1 Preservation . . .
Matrix Group Method/SOP Reference Containers Sample Volume Requirements Maximum Holding Time
Explosives 14 days to extraction/
Residues SW846 8330A/EMAX-8330 5 grams (g) 40 days to analysis
Nitroglycerin . 14 days to extraction/
and PETN SW846 8332/EMAX-8332 28 40 days to analysis
Surface Soil, Perchlorate SW846 6850/EMAX-6850 8 ounce (oz) Glass Jar 10g 28 days
Subsurface -
Soil, Sediment, | Pesticides SW846 8081A/EMAX-3520-8081 30g 14 days to extraction/
Intrlusive 4 Cool to 6°C 40 days to analysis
Investigation | Herbicides SW846 8151A/EMAX-8151 10g 14 days to extraction/
Soil Samples 40 days to analysis
Metals SW846 6020A/EMAX-6020 20¢g 180 days
Mercury SW846 7471A/EMAX-7471 8 0z Glass Jar 10g ii jayst e
i g ays to extraction
Cyanide SW846 9014/EMAX-9014 05g 40 days to analysis
Explosives : . 200 milliliter 7 days to extraction/
Residues SW846 8330A/EMAX-8330 1 liter (L) Amber Glass (ml) 40 days to analysis
Nitroglycerin : 7 days to extraction/
and PETN SW846 8332/EMAX-8332 1L Amber Glass 4.0 ml Cool to 6°C 40 days to analysis
: 250 ml High Density Polyethylene
Perchlorate SW846 6850/EMAX-6850 (HDPE), sterile filtration (option) 1.0ml 28 days
Pesticides SW846 8081A/EMAX-3520-8081 1L Amber Glass 1000 ml ZS"SVS to ex"aICt'P”/
Cool to 6°C ays to analysis
. : 7 days to extraction/
Groundwater, Herbicides SW846 8151A/EMAX-8151 1L Amber Glass 500 ml 40 days to analysis
Surface Water HNO3
Total Metals SW846 6020A/EMAX-6020 50 ml Cool to 6°C 180 days
500 ml HDPE
HNO3
Total Mercury SW846 7470A/EMAX-7470A 50 ml Cool to 6°C 28 days
Dissolved SW846 6020A/EMAX-6020 50 ml Ao eoc 180 days
500 ml HDPE
Dissolved HNO3
Mercury SW846 7470A/EMAX-7470A 50 ml Cool to 6°C 28 days
. NaOH
Cyanide SW846 9014/EMAX-9014 250 ml HDPE 6 ml Cool to 6°C 14 days
No additional container necessary. HNO3
Surface Water Hardness SM2340C/EMAX-2340C Sufficient sample in the 500 ml HDPE 50 ml Cool té) 6°C 180 days

Notes:

IMerged cells indicate that this quantity of bottleware will be sufficient for all associated analyses, not that the type of bottleware is required per analysis.
Three times the required volume should be collected for samples designated as Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples.

Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted (not validated time of sample receipt).
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SAP Worksheet #20—Field Quality Control Sample Summary Table
No. of No. of No. of No. of No. of Total No.
Matrix Analytical Group Sampling Field MS/I\}ISDsl Field Equip. of Samples
Locations Duplicates Blanks Blanks to Lab
Explosives Residues including 3,5-DNA, Nitroglycerin, and PETN 4 1 1/1 1 1 9
Perchlorate 4 1 1/1 1 1 9
. Total Metals 4 1 1/1 1 1 9
Surface Soil -
Cyanide 4 1 1/1 1 1 9
Pesticides 4 1 1/1 1 1 9
Herbicides 4 1 1/1 1 1 9
Explosives Residues including 3,5-DNA, Nitroglycerin, and PETN 10 3 2/2 1 3 21
Intrusive Perchlorate 10 3 2/2 1 3 21
Investigation
Soil Samples Total Metals 10 3 2/2 1 3 21
Cyanide 10 3 2/2 1 3 27
) Pesticides 6 1 1/1 1 2 12
Subsurface Soil —
Herbicides 6 1 1/1 1 2 12
Explosives Residues including 3,5-DNA, Nitroglycerin, and PETN 1 1 1/1 1 1 6
Perchlorate 1 1 1/1 1 1 6
) Total Metals 1 1 1/1 1 1 6
Sediment -
Cyanide 1 1 1/1 1 1 6
Pesticides 1 1 1/1 1 1 6
Herbicides 1 1 1/1 1 1 6
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SAP Worksheet #20—Field Quality Control Sample Summary Table (continued)
. . No. gf N(_). of No. of N9. of No..of Total No.
Matrix Analytical Group Samp_llng Fu_eld MS/MSDs? Field Equip. of Samples
Locations Duplicates Blanks Blanks to Lab
Explosives Residues including 3,5-DNA, Nitroglycerin, and PETN 3 1 1/1 1 1 8
Perchlorate 3 1 1/1 1 1 8
Total Metals 3 1 1/1 1 1 8
Groundwater Dissolved Metals 3 1 1/1 1 1 8
Cyanide 3 1 1/1 1 1 8
Pesticides 3 1 1/1 1 1 8
Herbicides 3 1 1/1 1 1 8
Explosives Residues including 3,5-DNA, Nitroglycerin, and PETN 1 1 1/1 1 1 6
Perchlorate 1 1 1/1 1 1 6
Total Metals 1 1 1/1 1 1 6
Dissolved Metals 1 1 1/1 1 1 6
Surface Water
Cyanide 1 1 1/1 1 1 6
Pesticides 1 1 1/1 1 1 6
Herbicides 1 1 1/1 1 1 6
Hardness 1 - - - - 1

Notes:

Sample counts on this table represent maximums. Refer to Worksheet #10 for discussion of sample count variations.
Matrix QA/QC sample counts are dependent on the number of sampling locations, and blank sample counts are dependent on the number of days of sampling, and may vary. Refer to
Worksheet #12 for details of field QA/QC sampling frequency. Refer to Worksheet #28 for MS/MSD frequency.
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SAP Worksheet #21—Project Sampling SOP References Table

Reference

Modified for

Number Title, Revision Number and/or Date Organization Equipment Type Project Work? Comments
SOP-001 Completing Log Books, rev. 8/2012 Log book, indelible pen
SOP-002 Locating and Clearing Underground Utilities, rev. 8/2012 Electromagnetic inductance
SOP-003 Surface Water Sampling, rev. 8/2012 Sample containers, tripline No
SOP-004 Sediment Sampling, rev. 8/2012 Stainless steel spoon and bowls
SOP-005 Soil Boring and Abandonment, rev. 8/2012 Drill rig
Monitoring well installation
SOP-006 Installation of Shallow Monitoring Wells, rev. 8/2012 Drill rig Yes through hollow-stem auger
drilling techniques
Field Measurement of pH, Specific Conductance, Turbidity, DO, ORP, . . )
SOP-007 and Temperature Using a Multi Parameter Water Quality Meter with l/r\]/g'fjerhqcuea;:ny meter with flow
Flow through Cell, rev. 08/2012 g y
es
. . N . . Include purging a minimum
SOP-008 (Iacs)\}vzgllc;w Groundwater Sampling from Monitoring Wells, rev. Pgsl:itslttlﬁ)ﬁ'\ump or bladder pump, of one well volume per
P g NCDENR
SOP-009 Decontamination of Personnel and Equipment, rev. 8/2012 Reusable sampling equip.
SOP-010 Decontamination of Drilling Rigs and Equipment, rev. 8/2012 Steam cleaner and decon pad
SOP-011 Disposal of Waste Solids and Fluids, rev. 8/2012 CH2ZM HILL 3;5;(')'?; buckets with on-base
) . . . Lab-provided blank liquid and
SOP-012 Equipment Blank and Field Blank Preparation, rev. 3/2010 sample bottles
SOP-013 'I?:\Ickggl/r;%i;d Shipping Procedures for Low-Concentration Samples, Lab-supplied coolers
SOP-014 Chain-of-Custody, rev. 08/2012 Chain-of-Custody Form
SOP-015 UXO Contacts Staff Form No
SOP-016 DPT Soil Sample Collection 08/2012 Direct-push technology (DPT) rig
. . . . . Soil sampling will be done
SOP-017 Soil Sampling During Excavations, rev. 08/2012 Stainless steel spoon and bowls by hand method
. . . Log form, Uniform Soil
SOP-018 Logging of Soil Borings, rev. 08/2012 Classification System (USCS) guide
SOP-019 GPS, rev. 08/2012 Trimble GPS unit
SOP-020 Sample Contents of Tanks and Drums, rev. 08/2012 sR(;Jcbkbe?cr mallet, bung wrench,
SOP-021 Shallow Soil Sampling, rev. 05/2011 Hand auger, stainless trowel
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SAP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and
Inspection Table
. . .. Acceptance Responsible SoP
1
Field Equipment Activity Frequency Criteria CA Person Reference? Comments
Peristaltic
. Rental and/or
Pump/ProActive -
L Specific per manufacturer
Mini-Monsoon Maintenance As needed, model/instruction | support for FTL SOP-008
Submersible regularly manual um
Pump/Bladder p pr )
Pump malfunctions
Parameter Manu_facturer
Water Quality Calibrate Daily, as specific per Eii)r:)r(])l:ﬂor FTL SOP-07
Meter probes needed mggsg/lmstructlon calibration
errors
Notes:

1 Activities may include calibration, verification, testing, and maintenance.
2 See Worksheet #21.
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SAP Worksheet #23—Analytical SOP References Table
AllSOPs from the laboratories are reviewed yearly. If no revisions are needed to the SOP, the revision date is not updated.
Variance Modified
Lab SOP Definitive or Matrix and Organization to Quality for
Number Title, Revision Date, and/or Number Screening Analytical Instrument Performing Systems Project
Data Group Analysis Manual Work?
(Qsm) (y/n)
EMAX-8081 Organochlorine Pesticides By Gas Chromatography (GC), Revision Definitive Organic— GCin GC EMAX None N
7 (last reviewed date: 11/12/12) Water Soil
EMAX-8151 Chlorinated Herbicides, Revision 3 (last reviewed date: 08/30/12) Definitive Organic—GCin GC EMAX None N
Water Soil
EMAX-8330 Nitroaromatics & Nitramines By High Performance Liquid Definitive Organic — HPLC HPLC EMAX None N
Chromatography (HPLC), Revision 7 (last review date: 02/15/12) in Water Soil
EMAX-8332 Nitroglycerin & PETN, Revision 1 (last review date: 06/29/12) Definitive Organic —HPLC HPLC EMAX None N
in Water Soil
EMAX-9014 Cyanide, Total, Rev 6. (last reviewed date: 08/14/12) Definitive Wet Chem in Spectrophotomete EMAX None N
Water Soil r
EMAX-6020 Trace Metals By Inductively Coupled Plasma-Mass Spectrometer Definitive Metals in ICP-MS EMAX None N
(ICP-MS), Revision 7 (last review date: 11/14/12) Water Soil
EMAX-7470 Mercury, Revision 7 (last review date: 12/11/12) Definitive Metals in Cold Vapor EMAX None N
Water
EMAX-7471 Mercury, Revision 7 (last review date: 12/11/12) Definitive Metals in Soil Cold Vapor EMAX None N
EMAX-6850 Perchlorate By HPLC-MS, Revision O (last review date: 12/28/12) Definitive Inorganic — HPLC-MS EMAX None N
HPLC in Water
Soil
EMAX-QS00 Quality Systems Manual, Revision 4 (last review date: 09/01/12) NA QA/QC NA EMAX None N
EMAX-SM01 Sample Management, Revision 6 (last review date: 04/30/12) NA Sample NA EMAX None N
Management
EMAX-SMO02 Sample Receiving, Revision 7 (last review date: 06/14/12) NA Sample NA EMAX None N
Management
EMAX-SMO03 Waste Disposal, Revision 5 (last reviewed date: 01/18/12) NA Sample NA EMAX None N
Management
EMAX-2340C Hardness, Total, Revision 2 (last review date: 04/18/12) Screening Hardness in Titration EMAX None N
Water
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SAP Worksheet #24—Analytical Instrument Calibration Table
. . Person
Calibration Frequency of o : SopP
Instrument Procedure Calibration Acceptance Criteria CA Resfztr:réible Reference
One of the following options:
1) Relat|v<e Sta;ndard Deviation (RSD) for all Locate the source of the problem. If expected RSD
" . analytes < 20% h )
Initial ICAL prior to i | . is not met, check for standard degradation or
calibration sample analysis Eg) gnge;r — least squares regression r > perform instrument adjustment and/or
(ICAL) and as needed - maintenance to correct the problem, then repeat
3) non-linear — COD > 0.990 (6 points shall | |cAL.
be used for second order, 7 points shall be
y y used for third order
GC/HPLC/ion
All project analytes within established -
chromatography Initial retgntijon time \\:vindows. Prepare fresh standard and re-analyze ICV to rule Em2§§§§g'
(IC) (Explosives S ) - I out standard degradation or inaccurate injection. Analyst ¢
Residues, calibration Once after each | GC Methods: All project analytes within If problem persists, perform instrument EMAX-8081
. H H 0, 4 ’
Pesticides, verification ICAL +20% of expected value ftjom ICAL. adjustment and/or maintenance to correct the EMAX-8151
Herbicides) (Icv) HPLC/IC Methods: All project analytes problem and repeat ICAL.
within £15% of expected value from ICAL.
Daily, before [ AJ| project analytes within established Diagnose problem. Prepare fresh standard and re-
Continuing sample analysis, | retention time windows. analyze CCV to rule out standard degradation or
calibration after every 10 GC Methods: All project analytes within inaccurate injection. If problem persists, perform
verification field samples, £20% of expected value from ICAL. instrument adjustment and/or maintenance to
(CCV) and at the end . correct the problem. Reanalyze all samples since
of analysis HPLC/IC Methods: All project analytes last successful CCV. If problem persists, repeat
sequence within +15% of expected value from ICAL. | |caAL.
One of the following options: Locate the source of the problem. If expected RSD
ICAL prior to ‘ 1) RSD for all analytes < 20% is not mgt, check for stz?mdard degradation or EMAX-6850/
ICAL sample analysis N least . perform instrument adjustment and/or Analyst DoD QSM
and as needed ) linear —least squares regression maintenance to correct the problem, then repeat
r>=0.995 ICAL.
Liquid
chromatography Second Once after each | Value of second source for all analytes Prepare fresh standard and reanalyze second
(LC)-MS source ICAL within £15% of expected value (initial source to rule out standard degradation or
(Perchlorate) calibration source). inaccurate injection. If problem persists, perform
verification instrument adjustment and/or maintenance, and Analyst EMAX-6850/
rerun ICAL and second source verification ¥ DoD QSM

standard. If problem continues, new standards
may need to be purchased, prepared, and
analyzed.
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued)
. . Person
Calibration Frequency of - . SOoP
Instrument Procedure Calibration Acceptance Criteria CA Resfztr:réible Reference
Continuing Daily, before Within +15% of expected value. Diagnose problem. Prepare fresh standard and re-
calibration sample analysis, analyze CCV to rule out standard degradation or
every 12 hours, inaccurate injection. If problem persists, perform
and at the end of instrument adjustment and/or maintenance to
analysis sequence correct the problem. Reanalyze all samples since
last successful CCV.
LOD Prior to sample Within £30% of expected value. Diagnose and correct problem. If problem persists, EMAX-
verification analysis and at the perform instrument adjustment and/or Analyst 6850/DoD
(per batch); end of the maintenance to correct the problem. Reanalyze all Qsm
perchlorate sequence samples since last successful LOD verification
LC-MS spike (LoDV).
(Perchlorate) concentration If a sample with a perchlorate result between
(cont.) approximately reporting limit (RL) and LOD is bracketed by a
2 x LOD. failing LODV, it must be re-analyzed. Samples with
concentrations above the LOQ can be reported.
Isotope Ratio Every sample, Monitor for either the parent ion at If criteria are not met, the sample must be rerun. If
35Cl/37Cl batch QC and masses. the sample was not pretreated, the sample should
standard be reextracted using cleanup procedures. If, after EMAX-
cleanup, the ratio still fails, use alternative 6850/DoD
techniques to confirm presence of perchlorate Qsm
(i.e., a post spike sample, dilution to reduce any
interference, etc.).
ICAL Daily If more than one calibration standard is | Locate the source of the problem. Check for Analyst EMAX-6010,
used, r >= 0.995. standard degradation or perform instrument EMAX-6020/
adjustment and/or maintenance to correct the DoD QSM
problem and then repeat ICAL.
Low level Once after each Value of all project analytes within 20% | Diagnose the problem. Prepare fresh standard and | Analyst EMAX-6010,
calibration ICAL of true value. re-analyze to rule out standard degradation or EMAX-6020/
check inaccurate injection. If problem persists, perform DoD QSM
standard instrument adjustment and/or maintenance to
correct the problem and repeat ICAL.
ICP/ICP-MS (TAL | ICV Once after each Value of all project analytes within 10% | Prepare fresh standard and re-analyze ICV to rule
Metals and ICAL of true value. out standard degradation or inaccurate injection.
Cyanide) If problem persists, perform instrument
adjustment and/or maintenance to correct the
problem and repeat ICAL. EMAX-6010,
ccv After every 10 Value of all project analytes within 10% | Diagnose problem. Prepare fresh standard and re- Analyst EMAX-
field samples, and | of true value. analyze CCV to rule out standard degradation or 6020/DoD
at the end of inaccurate injection. If problem persists, perform QSm

analysis sequence

instrument adjustment and/or maintenance to
correct the problem. Reanalyze all samples since
last successful CCV. If problem persists, repeat
ICAL.
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued)
. . Person
Instrument (;?,:;lz;?‘tl:?: Féiﬂl;‘::;‘é: f Acceptance Criteria CA Responsible Refz(r):n ce
for CA
Cold Vapor ICAL Daily r>=0.995 Locate the source of the problem. Check for Analyst EMAX-7470,
Atomic standard degradation or perform instrument EMAX-7471/
Absorption adjustment and/or maintenance to correct the DoD QSM
(CVAA) (Mercury) problem and then repeat ICAL.
ICV Once after each Value of all project analytes within 10% | Prepare fresh standard and re-analyze ICV to rule Analyst
ICAL of true value. out standard degradation or inaccurate injection. If EMAX-7470,
CVAA (Mercury) problem persists, perform instrument adjustment EMAX-7471/
and/or maintenance to correct the problem and DoD QSM
repeat ICAL.
ccv After every 10 Value of all project analytes within 20% | Prepare fresh standard and re-analyze ICV to rule Analyst
field samples, of true value. out standard degradation or inaccurate injection. If
CVAA (Mercury) and at the end of problem persists, perform instrument adjustment
analysis and/or maintenance to correct the problem and
sequence repeat ICAL.
ICAL Daily Correlation Coefficient (r2) >0.995 Locate the source of the problem. If outliers exist, Analyst EMAX-9014
prepare fresh calibration standards and repeat
ICAL.
Spectrometer . - .
- If problem persists, perform Photometric Linearity
(Cyanide) ) . ;
Check. If maximum absorbance is non-compliant,
replace the spectrometer lamp and repeat the
ICAL.
ICV After ICAL All analytes within + 15% of expected Prepare fresh standard and re-analyze ICV to rule Analyst EMAX-9014
value. out standard degradation or inaccurate injection. If
(Sge:;:gg;eter problem persists, perform instrument
y maintenance to correct the problem and repeat
ICAL.
ccv Daily before All analytes within + 15% of expected Repeat calibration and reanalyze all samples. Analyst
sample analysis value.
Spectrccj)meter Distilled One per All analytes within + 15% of expected Investigate issue and repeat distilled standards. EMAX-9014
(Cyanide) Standards calibration value.

(one high one
low)
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SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
Instrument/ Maintenance Testing . - Acceptance Responsible sop
Equipment Activity Activity Inspection Activity Frequency Criteria CA Person Reference
Check that the ﬁul};s;t&e{o Reset to SOP setup if parameter
LC-MS (Explosives Parameter setu Phvsical check autosampler is Initially; prior to the expected checks reveal deviations. Notate Laboratory EMAX-8330
Residues) P Y functioning as each use ositiopn when all adjustments in Daily Chemist
expected. pos Maintenance Log.
activated.
Check that the ':::gtitrjtrr?ent Reset to SOP set-up, if parameter
GC (PETN and . autosampler is Initially; prior to L checks reveal deviations. Notate Laboratory .
Nitroglycerin) Parameter setup | Physical check functioning as each use ?ep;:g]éi:ture all adjustments in Daily Chemist EMAX-8332
expected. program setup. Maintenance Log.
Combliance to Repeat tune check to rule out
Initially; prior to ion a%undance standard degradation or
LC-MS Tune check Instrument Conformance to dynamic current- criteria as inaccurate injection. If problem
(Perchlorate) performance instrument tuning. offset calibration specified b persists, perform retune the
(Dce) tﬁe methoc\i/ instrument and repeat tune
’ check.
Terminate analysis, reanalyze ICS Laboratory
to rule out standard degradation | chemist EMAX-6850
or inaccurate injection. If
Instrument - . .
LC-MS ICS performance Conformance to ,:;énérglcn;un;rdally Within 30% of %r;?hmgteﬁgrs%gﬁ;%;mre cat
(Perchlorate) and interference limits. batch P true value. librati d | , l?
interference atc calibrations and reanalyze a
associated samples. Potential
issues include cleanup columns
and analytical column.
Reset to optimized temperature
setup (e.g., if temperature
program is optimized at the
Check that following conditions):
temperature Refer to Initial Temperature=40°C, hold
GC (Pesticides) Parameter setu Physical check | Program is set at the Initially; prior to ?S:iwlggnt for 1 minute, Laboratory EMAX-8081
P Y most recently each use tepm erature Ramp=6°C, Chemist
determined optimum ro pram setu Final Temperature= 200°C,
condition. prog p- Fact —160°
Injection port=160°C,
Interface=250°C, then
instrument setting must be on
that condition when checked.
Endrin and DDT Instrument Conformance to Degradation Clean or replace the injection Laboratory
.. <°150, : -
GC (Pesticides) breakdown performance breakdown limits. Every 12 hours <°15% of each liner and repeat breakdown Chemist EMAX-8081
check analyte. check.
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SAP Worksheet #?25—Analytical Instrument and Equipment Maintenance,
Testing, and Inspection Table (continued)
Instrument/ Maintenance Testing . . Acceptance Responsible SOP
Equipment Activity Activity Inspection Activity Frequency Criteria CA Person Reference
| Rt
HPLC (Herbicides) Parameter Physical check program s set at themost | Initially; prior to optimize perform autosampler Laborgtory EMAX-8151
setup recently determined each use bleshooti . Chemist
optimum condition. temperature troubleshooting prior to
program setup. instrument use.
Terminate analysis;
Absolute value of reanalyze ICS to rule
- t standard
concentration for | 94 ]
all non-spiked fiegradatlop or r
. te injection.
Instrument Conformance to Prior to sample analytes < LOD Inaccura . Laboratory
ICP (TAL Metals) IS performance interference check. analysis (unless they are a pro?lem persists, Chemist EMAX-6010
verified impurity perform instrument
from a soiked maintenance, repeat
anal te)p calibrations and
e reanalyze all associated
samples.
Autosampler Reset autosampler; if
must move to the | Problem persists,
expected position perform autosampler
when activated. troubleshooting prior
Check that the Pump rate: 0.08- to instrument use.
autos_am_pler is 0.12 revoIL.Jti(.)ns Adjust pump rate if
ICP-MS (TAL Parameter Phvsical check functioning as expected. Initially; prior to pér second necessary otherwise Laboratory EMAX-6020
Metals) setup \ Check pump rate, each use Nebuli perform pump trouble- | Chemist
nebulizer gas flow, and ﬂe L-jizgggfsg shooting. Adjust gas
rinse bottle. I‘tow. orminet flow as needed
(IL/er:fir?)er minute otherwise perform
instrument
Rinse bottle: troubleshooting.
filled to mark Fill rinse bottle to mark.
Repeat tune check to
Compliance to rule out standard
e ion abundance degradation or
ICP-MS (TAL Tune check Instrument Conformance to Initially; prior to criteria as inaccurate injection. If Laborgtory EMAX-6020
Metals) performance instrument tuning. DCC Chemist

specified by the
method.

problem persists,
retune the instrument
and repeat tune check.
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SAP Worksheet #?25—Analytical Instrument and Equipment Maintenance,
Testing, and Inspection Table (continued)
Instrument/ Maintenance Testing . .. Acceptance Responsible SOoP
Equipment Activity Activity Inspection Activity Frequency Criteria CA Person Reference
Terminate analysis;
reanalyze ICS to rule out
standard degradation or
Interference inaccurate injection. If
ICP-MS (TAL check solution Instrument Conformance to Prior to sample +20% of problem persists, Laboratory EMAX-6020
Metals) (ICS) performance interference check analysis expected value perform instrument Chemist
maintenance, repeat
calibrations, and
reanalyze all associated
samples.
Determine possible
Verification — source of contamination
) Continuing A Before samples, and apply appropriate
:\ﬁZt';/IIS) (TAL calibration blank In(asrtfrctjrrrr;zr:]tce Icrﬁs(;cgﬁment contamination after every 10, yeotgsfelétgioo measure to correct the t?]t;?]:?:torv EMAX-6020
(CCB) P and at the end of problem. Reanalyze
sequence. calibration blank, and all
associated samples.
Aft'er every Determine possible
calibration. source of contamination
Initial I Verification — and apply appropriate
- . Instrument Instrument contamination No analytes Laboratory EMAX-7470,
CVAA (Mercury) | calibration blank performance check Before samples, detected > LOD measure to correct the Chemist EMAX-7471
(IcB)/ccB after every 10, problem. Reanalyze
and at the end of calibration blank and all
sequence. associated samples.
Spectrometer Determine possible
(Cyanide) source of contamination
N After every and apply appropriate
ICB/CCB Inc:rtfrc;JrTnzrr]]tce Icr%ssztment contamination calibration ggtngelgtgsm measure to correct the (E?\Z?w:?:tory EMAX-9014
P verification problem. Reanalyze
calibration blank and all
associated samples.
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SAP Worksheet #26—Sample Handling System

Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): TBD/CH2M HILL

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

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

Type of Shipment/Carrier: Overnight Carrier/FedEx

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Jonathan Luna/EMAX

Sample Custody and Storage (Personnel/Organization): Indra Patel/EMAX

Sample Preparation (Personnel/Organization): Marina Lyudmirskaya/EMAX

Sample Determinative Analysis (Personnel/Organization): Dr. Tu Nisamaneepong/EMAX

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 90 days after delivery of report

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 90 days after delivery of report

Biological Sample Storage (No. of days from sample collection): NA

SAMPLE DISPOSAL

Personnel/Organization: Richard Beauvil/EMAX

Number of Days from Analysis: 14-28 days after release from archives




SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24
REVISION NUMBER 1

MAY 2013

PAGE 122

This page intentionally left blank.



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24
REVISION NUMBER 1

MAY 2013

PAGE 123

SAP Worksheet #27—Sample Custody Requirements Table

Sample Labeling Procedures

Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, preservative, analysis
group or method, and sampler’s initials. A standardized nomenclature system will be used to ensure accurate data
retrieval of all samples collected. Each sample will be designated by an alphanumeric code that will identify the
facility, site, station ID, matrix sampled, and/or date and depth sampled. QA/QC samples will have a unique
sample designation. Nomenclature for samples and field QA/QC is specified on Worksheet #18. The field log book
will identify the sample ID with the location, depth, date/time collected, and the parameters requested.

Field Sample Custody Procedures (Sample Collection, Packaging, Shipment, and Delivery to
Laboratory)

Field samples will be collected by the field team members under the supervision of the FTL. As samples are
collected, they will immediately be placed in the appropriate containers and labeled, as outlined above. The labels
will be filled out in the field by the field crew at the time of sample collection and checked before being placed
into the cooler, at which time the sample will be logged in on the chain of custody form and field log book. The
integrity of the sample labels will be maintained through the practice of placing sample containers in watertight,
resealable, plastic bags.

Samples will be cushioned with packaging material and placed into coolers containing enough ice to keep the
samples below 6°C until they are received by the laboratory. The chain of custody will also be placed into the
cooler. Coolers will be shipped to the laboratory via FedEx, with the airbill number indicated on the chain of
custody (to relinquish custody). The FTL is responsible for the care and custody of samples until they are shipped
or otherwise delivered to the laboratory custodian as described in Section 4.3 of the MPPs (CH2M HILL, 2008).
Upon delivery, the laboratory will log in each cooler and report the status of the samples, discussed as follows.

Chain-of-custody Procedures

Chains of custody will include, at a minimum, laboratory contact information, client contact information, sample
information, and relinquished by/received by information. Sample information will include sample ID, date/time
collected, number and type of containers, preservative information, analysis method, and comments. The chain of
custody will also have the sampler’s name and signature. The chain of custody will link location of the sample
from the field log book to the laboratory receipt of the sample. The laboratory will use the sample information to
populate the Laboratory Information Management System (LIMS) database for each sample.

Laboratory Sample Custody Procedures (Receipt of Samples, Archiving, Disposal)

The laboratory receiving samples will comply with all sample custody requirements outlined in the laboratory
SOPs referenced in Worksheet #23.

All samples from Site UXO-24 will be shipped to EMAX Laboratories in Torrence, California.
Sample Integrity

A sample tracking system will be followed to ensure sample authenticity and data defensibility. The PC will notify
the laboratory of upcoming field sampling activities and the subsequent transfer of samples to the laboratory. The
PC will ensure samples arrive to the lab in the appropriate timeframe and the condition of samples upon receipt is
satisfactory. If samples are not delivered to the lab in the acceptable timeframe or condition, the PM will be
notified and the decision will be made whether to recollect samples.

The PC is responsible for checking the chain-of-custody forms against the field log book and field project
instructions to verify the sample ID, times, analyses, and methods are correct on the chain-of-custody form. Any
discrepancies will be resolved with the field team and relayed to the lab. These actions will be documented by
both the lab and the PC. The lab is responsible for providing the PC with sample login sheets the day of sample
receipt in order for the PC to verify the lab has accounted for all samples shipped and has correctly logged the
samples into its software system.
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SAP Worksheet #28-1—Laboratory QC Samples Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Explosives Residues
Analytical Method/SOP Reference: SW846 8330A/EMAX-8330

Control Sample
(LCS)

preparation
batch

MS/MSD

Project
Designated
sample in
matrix QC

QSM v.4.2.

samples processed with the non-
conforming LCS.

If result is indicative of matrix
interference, discuss in case narrative.
Otherwise check for possible source of
error, and extract/reanalyze the
sample.

Accuracy/Bias/
Precision

Person(s)
. Frequency/ Method/SOP :
QcC sample: Number QC Acceptance Limits CA Resfzc:rgble bal MPC
No analytes detected > %RL. For No analytes detected > % RL.
common laboratory Determine cause of contamination and For common laboratory
Method Blank Orr;e gfartion contaminants, no analytes re-prep and reanalyze method blank Contamination contaminants, no analytes
Eat?h detected > RL. Blank result must and all samples processed with the detected > RL. Blank result
not otherwise affect sample non-conforming method blank. must not otherwise affect
results. sample results.
Correct problem then reprep and
reanalyze all failed samples for failed
surrogates in the associated
Surrogates Every analytical preparatory ba_tch, if sufflc[ent sample
sample material is available. If obvious Laboratory
chromatog_raph|c mterferencg with Chemist Accuracy/Bias
surrogate is present, reanalysis may
Refer to QC limits presented on not be necessary. Refer to QC limits presented
Laboratory One per Worksheet #28-1A, based on DoD Reprep and reanalyze LCS and all on Worksheet #28-1A, based

on DoD QSM v.4.2.




SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1
MAY 2013
PAGE 126

SAP Worksheet #28-1A—Laboratory QC Limits

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment

Analytical Group: Explosives Residues

Analyte LCS/MS — Lower Limit LCS/MS — Upper Limit LCS - RPD MS - RPD
1,3,5-Trinitrobenzene 75 125 30 50
1,3-Dinitrobenzene 80 125 30 50
2,4,6-Trinitrotoluene 55 140 30 50
2,4-Dinitrotoluene 80 125 30 50
2,6-Dinitrotoluene 80 120 30 50
2-Amino-4,6-dinitrotoluene 80 125 30 50
2-Nitrotoluene 80 125 30 50
3,5-DNA 50 135 30 50
3-Nitrotoluene 75 120 30 50
4-Amino-2,6-dinitrotoluene 80 125 30 50
4-Nitrotoluene 75 125 30 50
HMX 75 125 30 50
Nitrobenzene 75 125 30 50
RDX 70 135 30 50
Tetryl 10 150 30 50
Surrogate
1,2-Dinitrobenzene 60 140
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SAP Worksheet #28-2—Laboratory QC Samples Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment

Analytical Group: Explosives Residues — Nitroglycerin and PETN
Analytical Method/SOP Reference: SW846 8332/EMAX-8332

sample.

Person(s)
i Frequency/ Method/SOP QC :
QcC sample: Number Acceptance Limits CA Resfztr)résl.l\ble bal MPC
No analytes detected > %:°RL. For No analytes detected > %:°RL.
One per common laboratory Determine cause of contamination and For common laboratory
. contaminants, no analytes reprep and reanalyze method blank - contaminants, no analytes
Method Blank E;?ccpﬁratlon detected > RL. Blank result must and all samples processed with the Contamination detected > RL. Blank result
not otherwise affect sample non-conforming method blank. must not otherwise affect
results. sample results.
Correct problem then reprep and
reanalyze all failed samples for failed
surrogates in the associated
Every analytical preparatory batch if sufficient sample
surrogates sample material is available. If obvious Laborator
chromatographic interference with Chemist v Accuracy/Bias
surrogate is present, reanalysis may Y
Refer to QC limits presented on not be necessary. Refer to QC limits presented
One per \évso'\;kjllegt #28-2A, based on DoD Reprep and reanalyze LCS and all 8: g{g'g?&e\tl #ZZ;;-ZA, based
LCS preparation e samples processed with the non- e
batch conforming LCS.
Project If result is indicative of matrix
. interference, discuss in case narrative. .
MS/MSD Eaerf:g:’:eaitr?d Otherwise check for possible source of ﬁfg;;?gx/mas/
matfix ac error, and extract/reanalyze the
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SAP Worksheet #28-2A—Laboratory QC Limits

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Explosives Residues — Nitroglycerin and PETN

Analyte LCS/MS - Lower Limit LCS/MS — Upper Limit LCS - RPD MS - RPD
Nitroglycerin 50 150 30 50
PETN 50 150 30 50

Surrogate

1,2-Dinitrobenzene 60 140
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SAP Worksheet #28-3—Laboratory QC Samples Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Perchlorate
Analytical Method/SOP Reference: SW846 6850/EMAX-6850

reanalyze the sample.

Person(s)
. Frequency/ Method/SOP QC :
QC sample: Number Acceptance Limits CA Resfztr)résl.l\ble bal MPC
No analytes detected > %RL. For No analytes detected > }%:°RL.
One per common laboratory Determine cause of contamination and For common laboratory
. contaminants, no analytes re-prep and reanalyze method blank - contaminants, no analytes
Method Blank E;‘:Eﬁrat'on detected > RL. Blank result must and all samples processed with the Contamination detected > RL. Blank result
not otherwise affect sample non-conforming method blank. must not otherwise affect
results. sample results.
One per Reprep and reanalyze LCS and all Laboratory
LCS preparation Recovery of 80-120% samples processed with the non- Chemist Accuracy/Bias Recovery of 80-120%
batch conforming LCS.
Proiect If result is indicative of matrix
DesJi nated interference, discuss in case narrative. Accuracy/Bias/Pr | Recovery of 80-120%, RPD
MS/MSD Samgle - Recovery of 80-120%, RPD 15% Otherwise check for possible source of ecision v 159 Y o
matzx ac error, and extract/ °
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SAP Worksheet #28-4—Laboratory QC Samples Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Perchlorate
Analytical Method/SOP Reference: SW846 6850/EMAX-6850

Qc

error, and extract/reanalyze the
sample.

Person(s)
Qc Frequency/ Method/SOP QC Acceptance )
Sample: Number Limits CA Responsible bal MPC
for CA
No analytes detected > ¥%:°RL. For o
. . No analytes detected > %4°RL. For
vethod | NPT | Coaminants, no anaites re-prep and reanalyse method biank Contamination | Comen zboratory contaminants,
Blank batch detected > BL. Blank result must and all samplgs processed with the result must not otherwise affect
not otherwise affect sample non-conforming method blank.
sample results.
results.
One per Reprep and reanalyze LCS and all Laboratory
LCS preparation Recovery of 80-120% samples processed with the non- Chemist Accuracy/Bias Recovery of 80-120%
batch conforming LCS.
. If result is indicative of matrix
E;?i;tated interference, discuss in case narrative. Accuracy/Bias/
_ 0, () H H _ 0, o,
MS/MSD sample in matrix Recovery of 80-120%, RPD 15% Otherwise check for possible source of Precision Recovery of 80-120%, RPD 15%
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SAP Worksheet #28-5—Laboratory QC Samples Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Pesticides
Analytical Method/SOP Reference: SW846 8081/EMAX-8081

Person(s)
QCsample: | Freauency/ Method/SOP QC Acceptance cA Responsible pal MPC
Number Limits
for CA
No analytes detected > %:°RL. For . N No analytes detected > %°RL. For
One per common laboratory contaminants, Determine cause of contamination and common laboratory contaminants,
Method . reprep and reanalyze method blank N
Blank preparation no analytes detected > RL. Blank and all samples processed with the Contamination no analytes detected > RL. Blank
batch result must not otherwise affect non-conforming method blank. result must not otherwise affect
sample results. sample results.
Correct problem then reprep and
reanalyze all failed samples for failed
surrogates in the associated
Surrogates Every analytical preparatory bqtch if sufflugnt sample
sample material is available. If obvious
chromatographic interference with Laboratory .
surrogate is present, reanalysis may Chemist Accuracy/Bias
Refer to QC limits presented on not be necessary. Refer to QC limits presented on
One per \(Il\lso“;lkjl;‘ezet #28-5A, based on DoD Reprep and reanalyze LCS and all ‘Clzlsoh.;lk\jrzle;t #28-5A, based on DoD
LCS preparation e samples processed with the non- e
batch conforming LCS.
. If result is indicative of matrix
E:aosjiefmtated interference, discuss in case narrative. Accuracy/Bias/
MS/MSD gnat Otherwise check for possible source of racy
sample in Precision
. error, and extract/reanalyze the
matrix QC.
sample.
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SAP Worksheet #28-5A—Laboratory QC Limits

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Pesticides

LCS/MS - Upper

Analyte LCS/MS — Lower Limit Limit LCS - RPD MS - RPD

4,4'-DDD 30 135 30 50
4,4'-DDE 70 125 30 50
4,4'-DDT 45 140 30 50
Aldrin 45 140 30 50
alpha-BHC 60 125 30 50
alpha-Chlordane 65 120 30 50
beta-BHC 60 125 30 50
delta-BHC 55 130 30 50
Dieldrin 65 125 30 50
Endosulfan | 15 135 30 50
Endosulfan Il 35 140 30 50
Endosulfan sulfate 60 135 30 50
Endrin 60 135 30 50
Endrin aldehyde 35 145 30 50
Endrin ketone 65 135 30 50
gamma-BHC (Lindane) 60 125 30 50
gamma-Chlordane 65 125 30 50
Heptachlor 50 140 30 50
Heptachlor epoxide 65 130 30 50
Methoxychlor 55 145 30 50
Surrogate

Decachlorobiphenyl 55 130

tetrachloro-m-xylene (TCMX) 70 125
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SAP Worksheet #28-6—Laboratory QC Samples Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Herbicides
Analytical Method/SOP Reference: SW846 8151/EMAX-8151

Person(s)
. Frequency/ Method/SOP QC \
QC sample: Number Acceptance Limits CA Res%gt:réible bal MPC
o No analytes detected > %:°RL. For
No analytes detected > %:°RL. For . N
preparation no analytes detected > RL. Blank h Contamination ’
Blank batch result must not otherwise affect and all samplgs processed with the detected > RL. Blank result must
non-conforming method blank. not otherwise affect sample
sample results. results
Correct problem then reprep and
reanalyze all failed samples for failed
surrogates in the associated
Every analytical preparatory batch if sufficient sample
surrogates sample material is available. If obvious Laborator
chromatographic interference with Chemist Y Accuracy/Bias
surrogate is present, reanalysis may Y
Refer to QC limits presented on not be necessary. Refer to QC limits presented on
One per \é\lso'\;k\s;llegt #28-6A, based on DoD Re-prep and reanalyze LCS and all \cll\lso,\;k\s;lzlegt #28-6A, based on DoD
LCS preparation e samples processed with the non- e
batch conforming LCS.
E;c;jie;tated :L{::fuellt'elfmlcgtjgétcltﬁs?;T:st:);arrative. Accuracy/Bias/
MS/MSD gnal Otherwise check for possible source of iracy
sample in error, and extract/reanalyze the Precision
matrix QC. ¢ Y
sample.
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SAP Worksheet #28-6A—Laboratory QC Limits

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: Herbicides

Analyte LCS/MS — Lower Limit | €%/ MS — Upper LCS - RPD MS — RPD
2,4,5-T 45 135 30 30
2,4,5-TP (Silvex) 45 125 30 30
2,4-D 35 145 30 30
2,4-DB 50 155 30 30
4-Nitrophenol 30 150 30 30
Dalapon 20 160 30 30
Dicamba 55 110 30 30
Dichloroprop 75 140 30 30
Dinoseb 20 130 30 30
MCPA 20 160 30 30
MCPP 40 160 30 30
Pentachlorophenol 40 130 30 30
Surrogate
DCPAA 30 140
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SAP Worksheet #28-7—Laboratory QC Samples Table - Site UXO-24

Matrix: Surface Soil, Subsurface Soil, Intrusive Investigation Soil Samples, and Sediment
Analytical Group: TAL Metals including Mercury
Analytical Method/SOP Reference: SW846 6020, 7471/EMAX-6020, EMAX-7470

in all samples
<50x LOD

Person(s)
i Frequency/ Method/SOP QC :
QC Sample: Number Acceptance Limits CA Responsible Dal MPC
for CA
No analytes detected > %°RL. For No analytes detected > %:°RL. For
common laboratory Determine cause of contamination common laboratory
Method Blank Ornee gfartion contaminants, no analytes and reprep and reanalyze method Contamination contaminants, no analytes
Eatsh detected > RL. Blank result must blank and all samples processed with detected > RL. Blank result must
not otherwise affect sample the non-conforming method blank. not otherwise affect sample
results. results.
One per Reprep and reanalyze LCS and all Laboratory
LCS preparation Recovery of 80-120% samples processed with the non- Chemist Accuracy/Bias Recovery of 80-120%
batch conforming LCS.
. If result is indicative of matrix
Ert.ac;]ie%tated interference, discuss in case Accuracy/Bias/Pr
MS/MSD samgle in Recovery of 75-125%, RPD 20% narrative. Otherwise check for ecision Y Recovery of 75-125%, RPD 20%
matzx ac possible source of error, and
extract/reanalyze the sample.
Per sample 1:5 dilution must agree within +- 1:5 dilution must agree within +-
Dilution Test preparation A . A Perform post digestion spike addition. Accuracy/Bias 10% of the original
batch. 10% of the original determination determination
When dilution
test fails or Analyst Interferences -
Analytical analyte Recovery within 75-125% of Run all samples by method of : Recovery within 75-125% of
A . o Accuracy/Bias -
Spike concentration expected value standard addition (MSA). Precision expected value
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SAP Worksheet #28-8—Laboratory QC Samples Table - Site UXO-24

Matrix: Groundwater, Surface Water

Analytical Group: Explosives Residues
Analytical Method/SOP Reference: SW846 8330A/EMAX-8330

extract/reanalyze the sample.

Person(s)
. Frequency/ Method/SOP QC :
QC Sample: Number Acceptance Limits CA Resfponsnble pal MPC
or CA
No analytes detected > %RL. For No analytes detected > %4RL. For
common laboratory Determine cause of contamination common laboratory
Method Blank Ornee gfartion contaminants, no analytes and reprep and reanalyze method Contamination contaminants, no analytes
Eatsh detected > RL. Blank result must blank and all samples processed with detected > RL. Blank result must
not otherwise affect sample the non-conforming method blank. not otherwise affect sample
results. results.
Correct problem then reprep and
reanalyze all failed samples for failed
surrogates in the associated
Every preparatory batch, if sufficient
Surrogates analytical sample material is available. If
sample obvious chromatographic Laboratory
interference with surrogate is Chemist Accuracy/Bias
present, reanalysis may not be
Refer to QC limits presented on necessary. Refer to QC limits presented on
Worksheet #28-8A, based on Worksheet #28-8A, based on
One per DoD QSM v.4.2. Reprep and reanalyze LCS and all DoD QSM v.4.2.
LCS preparation samples processed with the non-
batch conforming LCS.
. If result is indicative of matrix
Eréojie%tat d interference, discuss in case Accuracy/Bias/
MS/MSD sar?u%le i: narrgéilve. Other\A:cise check gor Pfecgis?gx
matrix QC possible source of error, an
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SAP Worksheet #28-8A—Laboratory QC Limits

Matrix: Groundwater, Surface Water

Analytical Group: Explosives Residues

Analyte LCS/MS - Lower Limit | LCS/MS — Upper Limit LCS - RPD MS - RPD
1,3,5-Trinitrobenzene 65 140 20 30
1,3-Dinitrobenzene 45 160 20 30
2,4,6-Trinitrotoluene 50 145 20 30
2,4-Dinitrotoluene 60 135 20 30
2,6-Dinitrotoluene 60 135 20 30
2-Amino-4,6-dinitrotoluene 50 155 20 30
2-Nitrotoluene 45 135 20 30
3,5-DNA 45 135 20 30
3-Nitrotoluene 50 130 20 30
4-Amino-2,6-dinitrotoluene 55 155 20 30
4-Nitrotoluene 50 130 20 30
HMX 80 115 20 30
Nitrobenzene 50 140 20 30
RDX 50 160 20 30
Tetryl 20 175 20 30
Surrogate

1,2-Dinitrobenzene 60 140
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SAP Worksheet #28-9—Laboratory QC Samples Table - Site UXO-24

Matrix: Groundwater, Surface Water

Analytical Group: Explosives Residues — Nitroglycerin and PETN
Analytical Method/SOP Reference: SW846 8332/EMAX-8332

extract/reanalyze the sample.

Person(s)
. Frequency/ Method/SOP QC :
QC sample: Number Acceptance Limits CA Resfztr)résl.l\ble bal MPC
No analytes detected > %°RL. For 10
One per common laboratory Determine cause of contamination y:n?;i:xtgsbgfgigtrsignfa fnl‘ml;%is
. contaminants, no analytes and reprep and reanalyze method N ’
Method Blank E;?ccpﬁranon detected > RL. Blank result must blank and all samples processed with Contamination p:saﬂarzsif ggiiitﬁ:r:viit.aﬂ‘izlf
not otherwise affect sample the non-conforming method blank. samole results
results. p .
Correct problem then reprep and
reanalyze all failed samples for failed
Every surrogates in the associated
. preparatory batch if sufficient sample
surrogates analytical material is available. If obvious
sample chromatographic interference with Laborgtory .
H . Chemist Accuracy/Bias
surrogate is present, reanalysis may
Refer to QC limits presented on not be necessary. Refer to QC limits presented on
One per \é\goDrlggfﬂe\tl 2228-9A, based on Re-prep and reanalyze LCS and all glsol\t;lk\s;lletzet #28-9A, based on DoD
LCS preparation e samples processed with the non- e
batch conforming LCS.
. If result is indicative of matrix
Project . . !
. interference, discuss in case .
MS/MSD De5|gnajced narrative. Otherwise check for Accu.rgcy/Blas/
sample in ossible source of error, and Precision
matrix QC p !
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SAP Worksheet #28-9A—Laboratory QC Limits
Matrix: Groundwater, Surface Water
Analytical Group: Explosives Residues — Nitroglycerin and PETN
Analyte LCS/MS - Lower Limit LCS/MS — Upper Limit LCS - RPD MS - RPD
Nitroglycerin 50 150 20 30
PETN 50 150 20 30
Surrogate
1,2-Dinitrobenzene 60 140
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SAP Worksheet #28-10—Laboratory QC Samples Table - Site UXO-24

Matrix: Groundwater, Surface Water

Analytical Group: Perchlorate
Analytical Method/SOP Reference: SW846 6850/EMAX-6850

extract/reanalyze the sample.

Person(s)
X Frequency/ Method/SOP QC :
QcC sample: Number Acceptance Limits CA Resfzt:résllble bal MPC
No analytes detected > % °RL. For No analytes detected > %2°RL. For
One per common laboratory Determine cause of contamination common laboratory
Method Blank re gration contaminants, no analytes and reprep and reanalyze method Contamination contaminants, no analytes
Eatsh detected > RL. Blank result must blank and all samples processed with detected > RL. Blank result must
not otherwise affect sample the non-conforming method blank. not otherwise affect sample
results. results.
One per Reprep and reanalyze LCS and all Laboratory
LCS preparation Recovery of 80-120% samples processed with the non- Chemist Accuracy/Bias Recovery of 80-120%
batch conforming LCS.
Project If result is indicative of matrix
. interference, discuss in case .
MS/MSD SDae;:glr;aitsd Recovery of 80-120%, RPD 15% narrative. Otherwise check for ﬁfg;;?gx/&as/ Recovery of 80-120%, RPD 15%
matzx ac possible source of error, and
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SAP Worksheet #28-11—Laboratory QC Samples Table - Site UXO-24

Matrix: Groundwater, Surface Water

Analytical Group: Pesticides
Analytical Method/SOP Reference: SW846 8081/EMAX-8081

extract/reanalyze the sample.

Person(s)
. Frequency/ Method/SOP QC N
QcC sample: Number Acceptance Limits CA Resfg?r‘\:ible bal MPC
No analytes detected > %°RL. For No analytes detected > ¥%:°RL. For
One per common laboratory Determine cause of contamination common laboratory
. contaminants, no analytes and reprep and reanalyze method - contaminants, no analytes
Method Blank E;(;gﬁratlon detected > RL. Blank result must blank and all samples processed with Contamination detected > RL. Blank result must
not otherwise affect sample the non-conforming method blank. not otherwise affect sample
results. results.
Correct problem then reprep and
reanalyze all failed samples for failed
Ever surrogates in the associated
Surrogates analytical preparatory batch if sufficient sample
g samyle material is available. If obvious Laborator
P chromatographic interference with Chemist Y Accuracy/Bias
surrogate is present, reanalysis may Y
Refer to QC limits presented on not be necessary. Refer to QC limits presented on
One per ‘Sﬁ,o[;'ggfﬂe\t 2228'11/'\' based on Reprep and reanalyze LCS and all \é\goDrlgglc\e/le\t/ ZZZS'HA’ based on
LCS preparation e samples processed with the non- e
batch conforming LCS.
Project If result is indicative of matrix
. interference, discuss in case -
MS/MSD SDaer?]Iglr;aitr?d narrative. Otherwise check for ﬁ:ecgil;?gx/Blas/
p possible source of error, and
matrix QC
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SAP Worksheet #28-11A—Laboratory QC Limits

Matrix: Groundwater, Surface Water
Analytical Group: Pesticides

Analyte LCS/MS - Lower Limit | LCS/MS — Upper Limit LCS - RPD MS - RPD
4,4'-DDD 25 150 20 30
4,4'-DDE 35 140 20 30
4,4'-DDT 45 140 20 30
Aldrin 25 140 20 30
alpha-BHC 60 130 20 30
alpha-Chlordane 65 125 20 30
beta-BHC 65 125 20 30
delta-BHC 45 135 20 30
Dieldrin 60 130 20 30
Endosulfan | 50 110 20 30
Endosulfan Il 30 130 20 30
Endosulfan sulfate 55 135 20 30
Endrin 55 135 20 30
Endrin aldehyde 55 135 20 30
Endrin ketone 75 125 20 30
gamma-BHC (Lindane) 25 135 20 30
gamma-Chlordane 60 125 20 30
Heptachlor 40 130 20 30
Heptachlor epoxide 60 130 20 30
Methoxychlor 55 150 20 30
Surrogate
Decachlorobiphenyl 30 135
TCMX 25 140
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SAP Worksheet #28-12—Laboratory QC Samples Table - Site UXO-24

Matrix: Groundwater, Surface Water

Analytical Group: Herbicides
Analytical Method/SOP Reference: SW846 8151/EMAX-8151

extract/reanalyze the sample.

Person(s)
. Frequency/ Method/SOP QC N
QC sample: Number Acceptance Limits CA Resfg?r‘\:ible bal MPC
No analytes detected > %°RL. For No analytes detected > ¥%:°RL. For
One per common laboratory Determine cause of contamination common laboratory
. contaminants, no analytes and reprep and reanalyze method - contaminants, no analytes
Method Blank E;(;gﬁratlon detected > RL. Blank result must blank and all samples processed with Contamination detected > RL. Blank result must
not otherwise affect sample the non-conforming method blank. not otherwise affect sample
results. results.
Correct problem then reprep and
reanalyze all failed samples for failed
Ever surrogates in the associated
Surrogates analytical preparatory batch if sufficient sample
g y material is available. If obvious
sample chromatographic interference with Laboratory
grap - Chemist Accuracy/Bias
surrogate is present, reanalysis may
Refer to QC limits presented on not be necessary. Refer to QC limits presented on
One per ‘Sﬁ,o[;'ggfﬂe\t 2228'12/'\' based on Re-prep and reanalyze LCS and all \é\goDrlgglc\e/le\t/ ZZZS'IZA’ based on
LCS preparation e samples processed with the non- e
batch conforming LCS.
Project If result is indicative of matrix
. interference, discuss in case -
MS/MSD SDaer?]Iglr;aitr?d narrative. Otherwise check for ﬁ:ecgil;?gx/Blas/
p possible source of error, and
matrix QC
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SAP Worksheet #28-12A—Laboratory QC Limits

Matrix: Groundwater, Surface Water
Analytical Group: Herbicides

Analyte LCS/MS - Lower Limit LCS/MS — Upper Limit LCS - RPD MS - RPD
2,4,5-T 35 110 30 30
2,4,5-TP (Silvex) 50 115 30 30
2,4-D 35 115 30 30
2,4-DB 45 130 30 30
4-Nitrophenol 30 150 30 30
Dalapon 40 110 30 30
Dicamba 60 110 30 30
Dichloroprop 70 120 30 30
Dinoseb 20 100 30 30
MCPA 60 145 30 30
MCPP 30 150 30 30
Pentachlorophenol 30 150 30 30
Surrogate
DCPAA 30 140
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SAP Worksheet #28-13—Laboratory QC Samples Table - Site UXO-24

Matrix: Groundwater, Surface Water

Analytical Group: Hardness
Analytical Method/SOP Reference: SM 2340 C

Person(s)
. Frequency/ Method/SOP QC \
QC Sample: Number Acceptance Limits CA Responsible Dal MPC
for CA
No analytes detected > 1/2 RL . No analytes detected > 1/2 RL
One per Correct the problem. If required, Analyst/
preparatory and greater.th.an 1/.10 the . reprep and reanalyze the method Laboratory Contamination/ and greater.th.an 1/.10 the .
Method Blank regulatory limit (whichever is . ) regulatory limit (whichever is
batch of up to greater). Blank result must not blank and all samples processed with | Area Bias greater). Blank result must not
20 samples. i the contaminated blank. Supervisor i
otherwise affect sample results. otherwise affect sample results.
o - Correct problem, then reprep and
One per .O‘C acceptance criteria §peC|f|ed reanalyze the LCS and all samples in Analyst/ QC acceptance criteria specified
preparatory in DoD QSM v4.1, if available. . Laboratory . A . >
LCS : B - the associated preparatory batch for Accuracy/Bias in DoD QSM v4.1, if available.
batch of up to Otherwise use in-house limits. the failed analyte, if sufficient sample Area Otherwise use in-house limits
20 samples. 80-120% L LA Supervisor )
material is available.
Sample One per Use in-house recovery limits for If both the LCS and DUP are Analyst/ Use in-house recovery limits for
Du IFi)cate preparatory LCS. RPD < 20% (between MS and | unacceptable, re-prepare and Laboratory Precision/ LCS. RPD < 20% (between MS and
P batch of up to MSD or sample and sample analyze the associated samples and Area Accuracy/Bias MSD or sample and sample
(DUP)
20 samples. duplicate). QC, otherwise report and narrate. Supervisor duplicate).
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SAP Worksheet #29—Project Documents and

Records Table

Sample Collection
Documents and Records

Onsite Analysis Documents and
Records

Offsite Analysis
Documents and Records

Data Assessment
Documents and Records

Other

e Field Note books

e Chain-of-Custody Records

e Air Bills

e Custody Seals

e CAForms

e Electronic Data Deliverables
e |dentification of QC Samples

e Meteorological Data from Field
(logging daily weather)

e Sampling Locations and Sampling
Plan

e Sampling Notes

e No onsite analysis will take
place

Sample Receipt, Chain-of-Custody,
and Tracking Records

Standard Traceability Logs
Equipment Calibration Logs
Sample Prep Logs

Run Logs

Equipment Maintenance, Testing, and
Inspection Logs

CA Forms
Reported Field Sample Results

Reported Result for Standards, QC
Checks, and QC Samples

Instrument printouts (raw data) for
Field Samples, Standards, QC Checks,
and QC Samples

Data Package Completeness
Checklists

Sample Disposal Records
Extraction/Cleanup Records
Raw Data (stored on disk)

Fixed Laboratory Audit Checklists
Data Validation Reports

CA Forms

Laboratory QA Plan

Method Detection Limit (MDL) Study
Information

Sample collection documents and records will be scanned and saved on the network server. Field parameters will be loaded into the database using the Field Data Entry Tool.

Offsite analysis documents and records will be archived after a period of 6 months. Hardcopy deliverables from the DV as well as other data assessment documents and records will be

archived.

Laboratory data will be loaded in the Navy NIRIS system.
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SAP Worksheet #30—Analytical Services Table

Sample .
. . N Analytical Data Package Laboratory/ Backup Laboratory/
Matrix Analytical Group Locations/ID Method Turnaround Time Organization Organization?
Number
Explosives Residues SW846 8330
Nitroglycerin and PETN SW846 8332
Surface Soil, Subsurface Perchlorate SW846 6850
Soil, Intrusive Investigation ..
Soil Samples, and Pesticides SW846 8081
Sediment Herbicides SW846 8151
Total Metals SW846 6020A/7471A
- EMAX Laboratories, Inc.
Cyanide SW846 9014
Molly Nguyen
Explosives Residues See Worksheet°#18 | SW846 8330 28 calendar days 1835 West 205th Street TBD
- - Torrance, CA 90501
Nitroglycerin and PETN SW846 8332
(310) 618-8889
Perchlorate SW846 6850
Groundwater and Surface Pesticides SwWa46 8081
Water Herbicides SW846 8151
Total/Dissolved Metals SW846 6020A/7470A
Cyanide SW846 9014
Hardness? SM2340A

1If circumstances arise that render a lab unable to provide analytical services, a backup laboratory will be chosen at that time.

2Surface water only.
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SAP Worksheet #31—Planned Project Assessments Table

A Internal Organization Person(s) Responsible Persqn(s) Person(s) Responsible Person(s) Responsible
ssessment . t Responsible for e o
Type Frequency or Performing for Performing Responding to for Identifying and for Monitoring
External Assessment Assessment Assessment Findings Implementing CA Effectiveness of CA
Field One durine samolin Dan Hockett FTL Dan Hockett Dan Hockett
Performance | -5 £17 N8 SamMPIng Internal | CH2M HILL PM CH2M HILL PM PM
Audit CH2M HILL CH2M HILL CH2M HILL
Laboratory must have
current DoD Environmental
. Laboratory Accreditation
E)afgscl)trgtor Program (ELAP) evaluation TBD
Technical Y letter, which will identify External Third Party Thira Party Accreditin Kenneth Pimentel EMAX Laboratories Anita Dodson, Program
the period of performance. Accrediting Body Y € | EmMAX QA Officer Chemist, CH2M HILL
Systems The lab b Body
Audit e laboratory must be re-
evaluated prior to
expiration of the period of
performance.
Safe Behavior | One/week during field Site Safety Coordinator Field Team Member Carl Woods Site Safety Coordinator
Observation | activities Internal | CHZMHILL CH2M HILL observed H&S Manager CH2M HILL
CH2M HILL CH2M HILL
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SAP Worksheet #32—Assessment Findings and Corrective Action Responses

Nature of Deficiencies

Individual(s) Notified

Timeframe of

Nature of CA Response

Individual(s) Receiving CA

Timeframe for

(SBO)

Observation Form

CH2M HILL

SBO

CH2M HILL

Assessment Type Documentation of Findings Notification Documentation Response Response

Within 1 day of

Field Performance Audit Checklist and Written FTL Within 1 day of Verbal and FTL receipt of

Audit Report CH2M HILL audit Memorandum CH2M HILL Correction Action
Form
. - Within 2 months of

Laboratory Performance Written Audit Report EMAX I._aboratorles W'thm. 2 months Memorandum DoD ELAP Auditor receipt of initial

and Systems Audits QA Officer of audit S
notification

Safe Behavior Observation Safe Behavior Carl Woods Within 1 week of Field Team Member .

H&S Manager Memorandum Immediately
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SAP Worksheet #32-1—Laboratory Corrective Action Form

Person initiating CA Date

Description of problem and when identified:

Cause of problem, if known or suspected:

Sequence of CA: (including date implemented, action planned and personnel/data affected)

CA implemented by: Date:

CA initially approved by: Date:

Follow-up date:

Final CA approved by: Date:

Information copies to:

Anita Dodson, CH2M HILL Navy CLEAN Program Chemist
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SAP Worksheet #32-2—Field Performance Audit Checklist

Project Responsibilities

Project No.:

Date:

Project Location:

Signature:

Team Members:

Yes_ No__
Yes _ No__
Yes No

Sample Collection

Yes _ No__
Yes _ No___
Yes _ No___
Yes No

1)

2)

2)

1)

2)

3)

4)

Is the approved work plan being followed?

Comments

Was a briefing held for project participants?

Comments

Were additional instructions given to project participants?

Comments

Is there a written list of sampling locations and descriptions?

Comments

Are samples collected as stated in the Master SOPs?

Comments

Are samples collected in the type of containers specified in the work plan?

Comments

Are samples preserved as specified in the work plan?

Comments
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SAP Worksheet #32-2—Field Performance Audit Checklist (continued)

Yes No 5)

Yes No 6)

Yes No 7)

Document Control

Yes No 1)

Yes No 2)

Yes No 3)

Yes No 4)

Yes No 5)

Yes No 6)

Yes No 7

Are the number, frequency, and type of samples collected as specified in the work plan?
Comments

Are QA checks performed as specified in the work plan?
Comments

Are photographs taken and documented?
Comments

Have any accountable documents been lost?
Comments

Have any accountable documents been voided?
Comments

Have any accountable documents been disposed of?
Comments

Are the samples identified with sample tags?
Comments

Are blank and duplicate samples properly identified?
Comments

Are samples listed on a chain-of-custody record?
Comments

Is chain-of-custody documented and maintained?
Comments
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SAP Worksheet #33—QA Management Reports Table

Type of Report

Frequency

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation

Report Recipient(s)

Field Audit Report

One during sampling

activities

Submitted with Final
Report

Dan Hockett
PM
CH2M HILL

Included in project files.




SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24
REVISION NUMBER 1

MAY 2013

PAGE 160

This page intentionally left blank.



SAMPLING AND ANALYSIS PLAN PRELIMINARY ASSESSMENT/SITE INSPECTION SITE UXO-24

REVISION NUMBER 1

MAY 2013
PAGE 161
SAP Worksheet #34-36—Data Verification and Validation (Steps | and lla/llb) Process Table
. .- Responsible for Verification (name, Step | and Internal/
Data Review Input Description organization) l1a/11b* External?
. Field note books will be reviewed internally and placed into the project file for
Field Note books archival at project closeout. FTL (TBD)/CH2M HILL | Internal
Chain-of-custody forms and shipping documentation will be reviewed internally upon
their completion and verified against the packed sample coolers they represent. The FTL (TBD)/CH2M HILL
Chains of Custody shipper's signature on the chain-of-custody form will be initialed by the reviewer, a Internal and
and Shipping Forms copy of the chain-of-custody form retained in the site file, and the original and PC: Bianca Kleist/ External
remaining copies taped inside the cooler for shipment. Chain-of-custody forms will CH2M HILL
also be reviewed for adherence to the SAP by the PC.
Sample Condition Any discrepancies, missing, or broken containers will be communicated to the PCin PC: Bianca Kleist/ External
upon Receipt the form of laboratory logins. CH2M HILL
Documentation of Laboratory Method Deviations will be discussed and approved by the PC.
Laboratory Method Documentation will be incorporated into the case narrative, which becomes part of PC: Bianca Kleist/CH2M HILL External
Deviations the final hardcopy data package.
Electronic Data Electronic Data Deliverables will be compared against hardcopy laboratory results (10 | PC: Bianca Kleist/ External
Deliverables percent check). CH2M HILL
. Case narratives will be reviewed by the DV during the data validation process. This is B .
Case Narrative verification that they were generated and applicable to the data packages. Data Validation Subcontractor: EDS External
All laboratory data packages will be verified internally by the laboratory performing Laboratory QA Officer
Laboratory Data the work for completeness and technical accuracy prior to submittal. (EMAX Laboratories) /lla Internal
Laboratory Data The data will be verified for completeness by the PC. PC: Bianca Kleist/CH2M HILL | External
Upon report completion, a copy of all audit reports will be placed in the site file. If
CAs are required, a copy of the documented CA taken will be attached to the
Audit Reports appropriate audit report in the QA site file. Periodically, and at the completion of site | PM: Dan Hockett/CH2M HILL Internal
P work, site file audit reports and CA forms will be reviewed internally to ensure that all | PC: Bianca Kleist/CH2M HILL
appropriate CAs have been taken and that CA reports are attached. If CAs have not
been taken, the site manager will be notified to ensure action is taken.
CA reports will be reviewed by the PC or PM and placed into the project file for PM: Dan Hockett/CH2M HILL
CA Reports archival at project closeout. PC: Bianca Kleist/CH2M HILL I External
Laboratory Methods Ensure the laboratory analyzed samples using the correct methods. PC: Bianca Kleist/CH2M HILL Ila External
TCL and TAL Ensure the laboratory reported all analytes from each analysis group. PC: Bianca Kleist/CH2M HILL I/lla External
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SAP Worksheet #34-36—Data Verification and Validation
(Steps | and lla/llb) Process Table (continued)

. .- Responsible for Verification (name, Step | and Internal/
Data Review Input Description organization) l1a/llb? External?
Ensure the laboratory met the project-designated quantitation limits (QLs). If QLs o .
RLs were not met, the reason will be determined and documented. PC: Bianca Kleist/CH2M HILL lib External
Field SOPs Ensure that all field SOPs were followed. FTL: TBD Ila Internal
Laboratory SOPs Ensure that approved analytical laboratory SOPs were followed. Laboratory QA Officer (EMAX lla Internal
Laboratories)
Raw Data 10 percent review of raw data to confirm laboratory calculations. Data Validation Subcontractor: EDS Ila External
. . All non-analytical field data will be reviewed against SAP requirements for .
Onsite Screening completeness and accuracy based on the field calibration records. FTL: TBD IIb Internal
Documentation of . . I .
Method QC Results Establish that all required QC samples were run. Data Validation Subcontractor: EDS lla External
Documentation of
Field QC Sample Establish that all required QC samples were run. PC: Bianca Kleist llb Internal
Results
. Ensure that each laboratory is DoD ELAP Certified for the analyses they are to o .

DoD ELAP Evaluation perform. Ensure evaluation timeframe does not expire. PC: Bianca Kleist/CH2M HILL Ilb External
All analytical groups
on Worksheet #20 Analytical methods and laboratory SOPs as presented in this SAP will be used to
for evaluate compliance against QA/QC criteria. Should adherence to QA/QC criteria
Surface Soil, yield deficiencies, data may be qualified. The data qualifiers used are those
Subsurface Soil, presented in National Functional Guidelines for Organic Data Review (USEPA, 1999), Data Validation Subcontractor: EDS lla External
Groundwater, or National Functional Guidelines for Inorganic Data Review (USEPA, 2004). National :
Sediment and Functional Guidelines will not be used for data validation; however, the specific
Surface Water (all qualifiers listed therein may be applied to data should non-conformances against the
analytical groups QA/QC criteria as presented in this SAP be identified.
except hardness)
Surface Water: Analytical methods will not undergo third-party data validation, but are subject to all NA NA NA

hardness

other data review protocols detailed above.

1Verification (Step 1) is a completeness check that is performed before the data review process continues in order to determine whether the required information (complete data package)
is available for further review. Validation (Step I1a) is a review that the data generated are in compliance with analytical methods, procedures, and contracts. Validation (Step Ilb) is a
comparison of generated data against MPC in the SAP (both sampling and analytical).

2Internal or external is in relation to the data generator.
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SAP Worksheet #37—Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics,
equations, and computer algorithms that will be used:

Non-detected site contaminants will be evaluated to ensure that project required LODs (Worksheet #15) were
achieved. If LODs were achieved and the verification and validation steps yielded acceptable data, then the
data are considered usable.

The third-party DV is the only party that may apply qualifiers to the data. Minor QC exceedances will result in
“estimated” data, represented by J, NJ, and UJ qualifiers. Major QC exceedances will result in “rejected” data,
represented by R-qualifiers. The effect on availability and usability of rejected results will be evaluated.

For statistical comparisons, non-detect values will be represented by a concentration equal to one-half the
sample LOD. For duplicate sample results, the most conservative value will be used for project decisions.

Analytical data will be checked to ensure the values and any qualifiers are appropriately transferred to the
electronic database. These checks include comparison of hardcopy data and qualifiers to the electronic data
deliverable. Once the data have been uploaded into the electronic database, another check will be performed
to ensure all results were loaded accurately.

Field and laboratory precision will be compared as RPD between the two results.

Deviations from the SAP will be reviewed to assess whether CA is warranted and to assess impacts to
achievement of project objectives.

Describe the evaluative procedures used to assess overall measurement error associated with the project.

To assess whether a sufficient quantity of acceptable data are available for decision-making, the data will be
reconciled with MPC following validation and review of DQls.

If significant biases are detected with laboratory QA/QC samples, they will be evaluated to assess impact on
decision-making. Low biases will be described in greater detail as they represent a possible inability to detect
compounds that may be present at the site.

If significant deviations are noted between lab and field precision, the cause will be further evaluated to
assess impact on decision-making.

Describe the documentation that will be generated during the usability assessment and how usability
assessment results will be presented so that they identify trends, relationships (correlations), and anomalies:

Data tables will be produced to reflect detected and non-detected site contaminants of concern (COCs) and
geochemical parameters. Data qualifiers will be reflected in the tables and discussed in the data quality
evaluation.

Figures will be produced to reflect areas of investigation including DGM anomaly detection and
environmental sampling locations and results. A data quality evaluation will be provided as part of the
supplemental investigation technical memorandum prepared to assess site conditions.

If needed, a technical memorandum will be produced that will identify any data usability limitations and make
recommendations for CA.

Identify the personnel responsible for performing the usability assessment.

The CH2M HILL team, including the PM and PC will review the data and compile a presentation for the MCIEAST-
MCBCAMLEJ Partnering Team. The MCIEAST-MCBCAMLEJ Partnering Team as a whole will assess the usability of
the data.
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STANDARD OPERATING PROCEDURE

Preparing Field Log Books

Field Books

Purpose

This SOP provides general guidelines for entering field data into log books during
site investigation and remediation activities.

Scope

This is a general description of data requirements and format for field log books.
Log books are needed to properly document all field activities in support of data
evaluation and possible legal activities.

Equipment and Materials

. Log book
. Indelible pen

Procedures and Guidelines

Properly completed field log books are a requirement for much of the work we
perform under the Navy CLEAN contract. Log books are legal documents and, as
such, must be prepared following specific procedures and must contain required
information to ensure their integrity and legitimacy. This SOP describes the basic
requirements for field log book entries.

A. PROCEDURES FOR COMPLETING FIELD LOG BOOKS

1. Field notes commonly are kept in bound, hard-cover logbooks used
by surveyors and produced, for example, by Peninsular Publishing
Company and Sesco, Inc. Pages should be water-resistant and notes
should be taken only with water-proof, non-erasable permanent ink,
such as that provided in Sanford Sharpie® permanent markers.

2. On the inside cover of the log book the following information should
be included:

e Company name and address

e Log-holders name if log book was assigned specifically to that
person

e Activity or location

QC and Reviewed 08/2012 1



10.

e Project name
e Project manager’s name

e Phone numbers of the company, supervisors, emergency
response, etc.

All lines of all pages should be used to prevent later additions of text,
which could later be questioned. Any line not used should be marked
through with a line and initialed and dated. Any pages not used
should be marked through with a line, the author’s initials, the date,
and the note “Intentionally Left Blank.”

If errors are made in the log book, cross a single line through the error
and enter the correct information. All corrections shall be initialed
and dated by the personnel performing the correction. If possible, all
corrections should be made by the individual who made the error.

Daily entries will be made chronologically.

Information will be recorded directly in the field log book during the
work activity. Information will not be written on a separate sheet and
then later transcribed into the log book.

Each page of the log book will have the date of the work and the note
takers initials.

The final page of each day’s notes will include the note-takers
signature as well as the date.

Only information relevant to the subject project will be added to the
log book.

The field notes will be copied and the copies sent to the Project
Manager or designee in a timely manner (at least by the end of each
week of work being performed).

B. INFORMATION TO BE INCLUDED IN FIELD LOG BOOKS

1.

Field Books
QC and Reviewed 08/2012

Entries into the log book should be as detailed and descriptive as
possible so that a particular situation can be recalled without reliance
on the collector’'s memory. Entries must be legible and complete.

General project information will be recorded at the beginning of each
field project. This will include the project title, the project number,
and project staff.

Scope: Describe the general scope of work to be performed each day.

Weather: Record the weather conditions and any significant changes
in the weather during the day.

Tail Gate Safety Meetings: Record time and location of meeting, who
was present, topics discussed, issues/problems/concerns identified,



10.

11.

12.

13.

14.

15.

16.

Field Books
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and corrective actions or adjustments made to address concerns/
problems, and other pertinent information.

Standard Health and Safety Procedures: Record level of personal
protection being used (e.g., level D PPE), record air monitoring data
on a regular basis and note where data were recording (e.g., reading
in borehole, reading in breathing zone, etc). Also record other
required health and safety procedures as specified in the project
specific health and safety plan.

Instrument Calibration; Record calibration information for each piece
of health and safety and field equipment.

Personnel: Record names of all personnel present during field
activities and list their roles and their affiliation. Record when
personnel and visitors enter and leave a project site and their level of
personal protection.

Communications: Record communications with project manager,
subcontractors, regulators, facility personnel, and others that impact
performance of the project.

Time: Keep a running time log explaining field activities as they occur
chronologically throughout the day.

Deviations from the Work Plan: Record any deviations from the work
plan and document why these were required and any
communications authorizing these deviations.

Heath and Safety Incidents: Record any health and safety incidents
and immediately report any incidents to the Project Manager.

Subcontractor Information: Record name of company, record names
and roles of subcontractor personnel, list type of equipment being
used and general scope of work. List times of starting and stopping
work and quantities of consumable equipment used if it is to be billed
to the project.

Problems and Corrective Actions: Clearly describe any problems
encountered during the field work and the corrective actions taken to
address these problems.

Technical and Project Information: Describe the details of the work
being performed. The technical information recorded will vary
significantly between projects. The project work plan will describe
the specific activities to be performed and may also list requirements
for note taking. Discuss note-taking expectations with the Project
Manager prior to beginning the field work.

Any conditions that might adversely affect the work or any data
obtained (e.g., nearby construction that might have introduced
excessive amounts of dust into the air).



17. Sampling Information; Specific information that will be relevant to
most sampling jobs includes the following;:

e Description of the general sampling area - site name,
buildings and streets in the area, etc.

e  Station/Location identifier

e  Description of the sample location - estimate location in
comparison to two fixed points - draw a diagram in the field
log book indicating sample location relative to these fixed
points - include distances in feet.

e Sample matrix and type
e Sample date and time
e  Sample identifier

e Draw a box around the sample ID so that it stands out in the
field notes

e Information on how the sample was collected - distinguish
between “grab,” “composite,” and “discrete” samples

¢ Number and type of sample containers collected

e Record of any field measurements taken (i.e. pH, turbidity,
dissolved oxygen, and temperature, and conductivity)

e Parameters to be analyzed for, if appropriate
e  Descriptions of soil samples and drilling cuttings can be

entered in depth sequence, along with PID readings and other
observations. Include any unusual appearances of the
samples.

C. SUGGESTED FORMAT FOR RECORDING FIELD DATA

1. Use the left side border to record times and the remainder of the page
to record information (see attached example).

2. Use tables to record sampling information and field data from
multiple samples.

3. Sketch sampling locations and other pertinent information.

4. Sketch well construction diagrams.

V. Attachments

Example field notes.

Field Books
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Standard Operating Procedure

Locating and Clearing Underground Utilities

|, Purpose

The purpose of this SOP is to provide general guidelines and specific procedures that
must be followed on Navy CLEAN projects for locating underground utilities and
clearing dig locations in order to maximize our ability to avoid hitting underground
utilities and to minimize liabilities to CH2M HILL and its subcontractors and health and
safety risks to our project staff.

This SOP shall be used by Activity Managers and Project Managers to, in-turn, develop
Activity-specific and project-specific utility location procedures. The activity and
project-specific procedures will become part of work plans and project instructions and
will be used to prepare scopes of work (SOWs) for the procurement of utility location
subcontractors to meet the needs of individual projects.

This SOP also identifies the types of utility locating services that are available from
subcontractors and the various tools that are used to locate utilities, and discusses when
each type of service and tool may or may not be applicable.

.  Scope

Depending on the Navy/Marine Activity we typically find ourselves in one of two
scenarios:

Scenario 1

The Activity provides utility locating (or dig clearance) services through the public
works department or similar organization, or has a contract with an outside utility
clearance service. Some of these services are provided in the form of dig permits which
are required before you can dig or drill. In other cases no official permit is required and
the process is somewhat vague.

Scenario 2

The Activity does not get involved in any utility locating processes aside from possibly
providing the most recent utility maps, and relies on CH2M HILL to clear the dig
locations.

Table 1 provides an up to date summary of which scenarios apply to the various
primary Activities served under the Navy CLEAN program.

Scenario 1 is preferred because under this scenario the Navy tends to assume the
responsibility if the location is improperly cleared, a utility is struck, and property
damage results. However, our experience has been that the clearance services provided

Utility Location_General.doc
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by the Navy do not meet the standards that we consider to be adequate, in that they
often simply rely on available base maps to mark utilities and do not verify locations
using field geophysics. And if they do use locating tools, they do not provide adequate
documentation or marking to confirm that a location has been cleared. So while the
Navy’s process may protect us from liability for property damage, it does not
adequately protect our staff and subcontractors from health risks nor does it compensate
us for down time, should a utility be hit.

Therefore, regardless of what services the Navy provides, in most cases we still need
to supplement this effort with clearance services from our own third party utility
location subcontractor following the procedures and guideline outlined in Section IV
of this SOP. The cost implications of providing this service will range from $500 to
several $1,000 depending on the size of the project.

The scope of services that we ask our subcontractors to provide can involve utility
marking/mapping or the clearing of individual dig locations. In the former we ask our
subs to mark all utilities within a “site” and often ask them to prepare a map based on
their work. In the later, we ask them to clear (identify if there are any utilities within) a
certain radius of a proposed dig/ drill location.

The appropriate requested scope of services for a project will depend on the project.
Clearing individual boreholes is often less expensive and allows the sub to concentrate
their efforts on a limited area. However if the scope of the investigation is fluid (all
borehole locations are not predetermined) it may be best to mark and map an entire site
or keep the subcontractor on call.

Clearance of individual dig locations should be done to a minimum 20 foot radius
around the location.

An example SOW for a utility subcontractor procurement is provided in Attachment A.

lll.  Services and Equipment

This section provides a general description of the services available to help us locate
subsurface utilities and describes the types of equipment that these services may (or may
not) use to perform their work. It identifies the capabilities of each type of equipment to
help the PM specify what they should require from our utility location subs.

Services

The services that are available to us for identifying and marking underground utilities
are:

e The local public/ private utility-run service such as Miss Utility
e Utility location subcontractors (hired by us)

Attachment B provides a detailed description of each type of organization. It also
provides contact numbers and web sites for the various Miss-Ultility-type organizations
in the areas where we do work for the Navy and contacts and services provided by
several subcontractors that we have used or spoken to in the past.

Utility Location_General.doc
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Equipment
Attachment C provides a summary of the various types of equipment used for

subsurface utility location. It describes the capabilities and limitations of each in order
to help the PM determine if the equipment being used by a subcontractor is adequate.

It is important to make the potential subcontractors aware of the possible types of
utilities (and utility materials) that are at the site, and to have them explain in their bid
what types of equipment they will use to locate utilities /clear dig locations, and what
the limitations of these equipment are.

A list of in-house experts that can be used to help you evaluate bids or answer questions
you may have is provided in Appendix C.

V. Procedures and Guidelines

This section presents specific procedures to be followed for the utility location work to
be conducted by CH2M HILL and our subcontractors. In addition, a PM will have to
follow the procedures required by the Activity to obtain their approvals, clearances and
dig permits where necessary. These “dig permit” requirements vary by Activity and
must be added to the project-specific SOP, or project instructions. It is preferable that the
Activity perform their clearance processes before we follow up with our clearance work.

Activity Notification and Dig Permit Procedures

Identify Activity-specific permit and/or procedural requirements for excavation and
drilling activities. Contact the Base Civil Engineer and obtain the appropriate form to
begin the clearance process.

Activity Specific: To be provided by Activity or Project Manager

CH2M HILL Utility Clearance Procedures

Do not begin subsurface construction activities (e.g., trenching, excavation, drilling, etc.)
until a check for underground utilities and similar obstructions has been conducted by
CH2M HILL as a follow-up to the services provided by the Navy. The use of as-built
drawings and utility company searches must be supplemented with a geophysical or
other survey by a qualified, independent survey contractor (subcontracted to

CH2M HILL) to identify additional and undiscovered buried utilities.

Examples of the type of geophysical technologies include (these are further described in
Attachment C):

¢ Ground Penetrating Radar (GPR), which can detect pipes, including gas pipes,
tanks, conduits, cables etc, both metallic and non-metallic at depths up to 30 feet
depending on equipment. Sensitivity for both minimum object size and maximum
depth detectable depends on equipment selected, soil conditions, etc.

¢ Radio Frequency (RF), involves inducing an RF signal in the pipe or cable and using
a receiver to trace it. Some electric and telephone lines emit RF naturally and can be

Utility Location_General.doc
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detected without an induced signal. This method requires knowing where the
conductive utility can be accessed to induce RF field if necessary.

¢ Dual RF, a modified version of RF detection using multiple frequencies to enhance
sensitivity but with similar limitations to RF

e Ferromagnetic Detectors, are metal detectors that will detect ferrous and non-
ferrous utilities. Sensitivity is limited, e.g. a 100 mm iron disk to a depth of about
one meter or a 25 mm steel paper clip to a depth of about 20 cm.

¢ Electronic markers, are emerging technologies that impart a unique electronic
signature to materials such as polyethylene pipe to facilitate location and tracing
after installation. Promising for future installations but not of help for most existing
utilities already in place.

The following procedures shall be used to identify and mark underground utilities
during subsurface construction activities on the project:

¢ Contact utility companies or the state/regional utility protection service (such as
Miss Utility) at least two (2) working days prior to intrusive activities to advise of the
proposed work, and ask them to establish the location of the utility underground
installations prior to the start of actual excavation: this is a law. These services will
only mark the location of public-utility-owned lines and not Navy-owned utilities. In
many cases there will not be any public-utility-owned lines on the Activity. There
may also be Base-access issues to overcome.

¢ Procure and schedule the independent survey.

e The survey contractor shall determine the most appropriate geophysical technique
or combinations of techniques to identify the buried utilities on the project site,
based on the survey contractor’s experience and expertise, types of utilities
anticipated to be present and specific site conditions. The types of utilities must be
provided to the bidding subcontractors in the SOW and procedures to be used must
be specified by the bidder in their bid. It is extremely helpful to provide the sub with
utility maps, with the caveat that all utilities are not necessarily depicted.

e The survey subcontractor shall employ the same geophysical techniques used to
identify the buried utilities, to survey the proposed path of subsurface
investigation/construction work to confirm no buried utilities are present.

e Obtain utility clearances for subsurface work on both public and private property.

¢ C(learances provided by both the “Miss Utility” service and the CH2M HILL-
subcontracted service are to be in writing, signed by the party conducting the
clearance. The Miss Utility service will have standard notification forms/letters
which typically simply state that they have been to the site and have done their
work. The CH2M HILL subcontractor shall be required to fill out the form provided
in Attachment D (this can be modified for a particular project) indicating that each
dig/drill location has been addressed. This documentation requirement (with a copy
of the form) needs to be provided in the subcontractor SOW.

Utility Location_General.doc
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Marking shall be done using the color coding presented in Attachment E. The type of
material used for marking must be approved by the Activity prior to marking. Some
base commanders have particular issues with persistent spray paint on their
sidewalks and streets. Any particular marking requirements need to be provided in
the subcontractor SOW.

Protect and preserve the markings of approximate locations of facilities until the
markings are no longer required for safe and proper excavations. If the markings of
utility locations are destroyed or removed before excavation commences or is
completed, the Project Manager must notify the utility company or utility protection
service to inform them that the markings have been destroyed.

Perform a field check prior to drilling/digging (preferably while the utility location
sub is still at the site) to see if field utility markings coincide with locations on utility
maps. Look for fire hydrants, valves, manholes, light poles, lighted signs, etc to see
if they coincide with utilities identified by the subcontractor.

Underground utility locations must be physically verified (or dig locations must be
physically cleared) by hand digging using wood or fiberglass-handled tools, air
knifing, or by some other acceptable means approved by CH2M HILL, when the dig
location (e.g. mechanical drilling, excavating) is expected to be within 5 feet of a
marked underground system. Hand clearance shall be done to a depth of four feet
unless a utility cross-section is available that indicates the utility is at a greater depth.
In that event, the hand clearance shall proceed until the documented depth of the
utility is reached.

Conduct a site briefing for employees at the start of the intrusive work regarding the
hazards associated with working near the utilities and the means by which the
operation will maintain a safe working environment. Detail the method used to
isolate the utility and the hazards presented by breaching the isolation.

Monitor for signs of utilities during advancement of intrusive work (e.g., sudden
change in advancement of auger or split spoon during drilling or change in color,
texture or density during excavation that could indicate the ground has been
previously disturbed).

Attachments

A- Example SOW for Utility Location Subcontractor Procurement

B - Services Available for Identifying and Marking Underground Utilities
C - Equipment Used for Identifying Underground Ultilities

D - Utility Clearance Documentation Form

E - Utility Marking Color Codes

Utility Location_General.doc
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Attachment A — Example SOW for
Subcontracting Underground Utilities
Locating Services

CTO-XXX
Scope of Work
Subsurface Utility Locating
Site XX
Navy Activity
City, State

A licensed and insured utility locator will be subcontracted to identify and mark out
subsurface utilities for an environmental investigation/remediation project at Site XX of
<<insert name of base, city, and state>>. The subcontractor will need to be available
beginning at <<insert time>> on <<insert date>>. It is estimated that the work can be
completed within XX days.

Proposed Scope of Work

The subcontractor will identify and mark all subsurface utilities (CHOOSE 1) that lie
within a radius of 20 feet of each of XX sampling locations at Site XX shown on the
attached Figure 1; (OR) that lie within the bounds of Site XX as delineated on the
attached Figure 1. (If multiple sites are to be cleared, provide maps of each site with
sample locations or clearance boundaries clearly delineated and a scale provided.)

Utilities will be identified using all reasonably available as-built drawings, electronic
locating devices, and any other means necessary to maintain the safety of drilling and
sampling personnel and the protection of the base infrastructure. The location of
utilities identified from as-built drawings or other maps must be verified in the field
prior to marking.

Base utility drawings for the Site(s) (CHOOSE 1) can be found at <<insert specific
department and address or phone number on the base>> and should be reviewed by the
subcontractor and referenced as part of the utility locating. (OR), will be provided to the
subcontractor by CH2M HILL upon the award of the subcontract. (OR), are not
available. Utility drawings shall not be considered definitive and must be field verified.

Utility Location_General.doc
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Field verification will include detection using nonintrusive subsurface detection
equipment (magnetometers, GPR, etc) as well as opening manhole covers to verify pipe
directions. As part of the bid, the Subcontractor shall provide a list of the various
subsurface investigation tools they propose to have available and use at the site and
what the limitations are of each tool.

A CH2M HILL representative shall be present to coordinate utility clearance activities
and identify points and features to be cleared.

Field Marking and Documentation

All utilities located within (CHOOSE 1) a 20-ft radius of the XX proposed soil boring
locations (OR) within the boundary of the site(s) as identified on the attached figure(s)
will be marked using paint (some Bases such as the WNY may have restrictions on the
use of permanent paint) and/or pin flags color coded to indicate electricity, gas, water,
steam, telephone, TV cable, fiber optic, sewer, etc. The color coding shall match the
industry standard as described on the attached form. In addition, the Buried Utility
Location Tracking Form (attached) will be completed by the Subcontractor based upon
what is identified in the field during the utility locating and submitted back to
CH2M HILL (field staff or project manager) within 24 hours of completing the utility
locating activities.

(OPTIONAL) The subcontractor shall also provide a map (or hand sketch) of the
identified utilities to the Engineer within XX days of field demobilization. The map
shall include coordinates or ties from fixed surface features to each identified subsurface
utility.

Bid Sheet/Payment Units

The subcontractor will bid on a time and materials basis for time spent on site and
researching utility maps. Mobilization (including daily travel to the site) should be bid
as a lump sum, as well as the preparation of the AHA and any required mapping. The
per diem line item should be used if the field crew will require overnight
accommodations at the project site.

Health and Safety Requirements

The utility locating subcontractor is to provide and assume responsibility for an
adequate corporate Health and Safety Plan for onsite personnel. Standard personal
safety equipment including: hard hat, safety glasses, steel-toed boots, gloves are
recommended for all project activities. Specific health and safety requirements will be
established by the Subcontractor for each project. The health and safety requirements
will be subject to the review of CH2M HILL.

The subcontractor shall also prepare and provide to the Engineer, at least 48 hours prior
to mobilization, an acceptable Activity Hazard Analysis (AHA) using the attached AHA
form or similar.

It is also required that all subcontractor personnel who will be on site attend the daily
15-minute health and safety tailgate meeting at the start of each day in the field.

Utility Location_General.doc
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Subcontractor personnel showing indications of being under the influence of alcohol or
illegal drugs will be sent off the job site and their employers will be notified.
Subcontractor personnel under the influence of prescription or over-the-counter
medication that may impair their ability to operate equipment will not be permitted to
do so. It is expected that the subcontractor will assign them other work and provide a
capable replacement (if necessary) to operate the equipment to continue work.

Security

The work will be performed on US Navy property. CH2M HILL will identify the
Subcontractor personnel who will perform the work to the appropriate Navy facility
point-of-contact, and will identify the Navy point-of-contact to the Subcontractor crew.
The Subcontractor bears final responsibility for coordinating access of his personnel onto
Navy property to perform required work. This responsibility includes arranging
logistics and providing to CH2M HILL, in advance or at time of entry as specified, any
required identification information for the Subcontractor personnel. Specifically, the
following information should be submitted with the bid package for all personnel that
will perform the work in question (this information is required to obtain a base pass):

Name

Birth Place

Birth Date

Social Security Number

Drivers License State and Number
Citizenship

Please be advised that no weapons, alcohol, or drugs will be permitted on the Navy
facility at any time. If any such items are found, they will be confiscated, and the
Subcontractor will be dismissed.

Quality Assurance

The Subcontractor will be licensed and insured to operate in the State of <<state>> and
will comply with all applicable federal, state, county and local laws and regulations.
The subcontractor will maintain, calibrate, and operate all electronic locating
instruments in accordance with the manufacturer’s recommendations. Additionally, the
Subcontractor shall make all reasonable efforts to review as-built engineering drawings
maintained by Base personnel, and shall notify the CH2M HILL Project Manager in
writing (email is acceptable) whenever such documentation was not available or could
not be reviewed.

Subcontractor Standby Time

At certain periods during the utility locating activities, the Subcontractor’s personnel
may be asked to stop work and standby when work may normally occur. During such
times, the Subcontractor will cease activities until directed by the CH2M HILL
representative to resume operations. Subcontractor standby time also will include
potential delays caused by the CH2M HILL representative not arriving at the site by the
agreed-upon meeting time for start of the work day. Standby will be paid to the
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Subcontractor at the hourly rate specified in the Subcontractor’s Bid Form attached to
these specifications.

Cumulative Subcontractor standby will be accrued in increments no shorter than 15
minutes (i.e., an individual standby episode of less than 15 minutes is not chargeable).

During periods for which standby time is paid, the surveying equipment will not be
demobilized and the team will remain at the site. At the conclusion of each day, the
daily logs for the Subcontractor and CH2M HILL representative will indicate the
amount of standby time incurred by the Subcontractor, if any. Payment will be made
only for standby time recorded on CH2M HILL’s daily logs.

Down Time

Should equipment furnished by the Subcontractor malfunction, preventing the effective
and efficient prosecution of the work, or inclement weather conditions prevent safe and
effective work from occurring, down time will be indicated in the Subcontractor’s and
CH2M Hill representative’s daily logs. No payment will be made for down time.

Schedule

It is anticipated that the subsurface utility locating activities will occur on <<insert
date>>. It is estimated that the above scope will be completed within XXX days.

Utility Location_General.doc
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Attachment B - Services Available for
Identifying and Marking Underground Utilities

The services that are available to us for identifying and marking underground utilities
are:

e The Activity’s PWC (or similar organization)
e The local public/private utility -run service such as Miss Utility
e Utility location subcontractors (hired by CH2M HILL)

Each are discussed below.

Navy Public Works Department

A Public Works Department (PWD) is usually present at each Activity. The PWD is
responsible for maintaining the public works at the base including management of
utilities. In many cases, the PWD has a written permit process in place to identify and
mark-out the locations of Navy-owned utilities [Note: The PWD is usually NOT
responsible for the locations/mark-outs of non-Navy owned, public utilities (e.g.,
Washington Gas, Virginia Power, municipal water and sewer, etc.). Therefore, it is likely
that we will have to contact other organizations besides the PWD in order to identify
non-Navy owned, public utilities].

At some Activities, there may not be a PWD, the PWD may not have a written permit
process in place, or the PWD may not take responsibility for utility locating and mark-
outs. In these cases, the PWD should still be contacted since it is likely that they will
have the best understanding of the utility locations at the Activity (i.e., engineering
drawings, institutional knowledge, etc.). Subsequently, the PWD should be brought into
a cooperative arrangement (if possible) with the other services employed in utility
locating and mark-out in order to have the most comprehensive assessment performed.

At all Activities we should have a contact (name and phone number), and preferably an
established relationship, with PWD, either directly or through the NAVFAC Atlantic,
Midlant, or Washington NTR or Activity Environmental Office that we can work with
and contact in the event of problems.

Miss Utility or “One Call” Services for Public Utility Mark-outs

Miss Utility or “One Call” service centers are information exchange centers for
excavators, contractors and property owners planning any kind of excavation or
digging. The “One Call” center notifies participating public utilities of the upcoming
excavation work so they can locate and mark their underground utilities in advance to
prevent possible damage to underground utility lines, injury, property damage and
service outages. In some instances, such with southeastern Virginia bases, the Navy has
entered into agreement with Ms. Utilities and is part of the response process for Miss
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Utilities. Generally, a minimum of 48 hours is required for the public utility mark-outs
to be performed. The “One Call” services are free to the public. Note that the “One Call”
centers only coordinate with participating public utilities. There may be some public
utilities that do NOT participate in the “One Call” center which may need to be
contacted separately. For example, in Washington, DC, the Miss Utility “One Call”
center does not locate and mark public sewer and water lines. Therefore, the municipal
water and sewer authority must be contacted separately to have the sewer and water
lines marked out. The AM should contact the appropriate one-call center to determine

their scope of services.

For the Mid-Atlantic region, the following “One Call” service centers are available.

Name Phone Website Comments
Miss Utility of 800-257-7777 | www.missutility.net Public utility mark-outs in
DELMARVA Delaware, Maryland,

Washington, DC, and Northern
Virginia

Miss Utility of Southern 800-552-7001

Virginia (One Call)

not available

Public utility mark-outs in
Southern Virginia

800-257-7777
800-552-7007

Miss Utility of Virginia

www.missutilityofvirginia.com

General information on public
utility mark-outs in Virginia,
with links to Miss Utility of
DELMARVA and Miss Utility
of Southern Virginia (One Call)

Miss Utility of West 800-245-4848

Virginia, Inc

none

Call to determine what utilities
they work with in West
Virginia

North Carolina One Call
Center

800-632-4949

www.ncocc.org/ncocc/default.htm

Public Utility Markouts in
North Carolina

Private Subcontractors

1. Utility-locating support is required at some level for most all CH2M HILL field
projects in "clearing" proposed subsurface boring locations on the project site. Utility
location and sample clearance can include a comprehensive effort of GIS map
interpretation, professional land surveying, field locating, and geophysical
surveying. Since we can usually provide our own GIS-related services for projects
and our professional land surveying services are