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Executive Summary

This document presents the plan for the intrusive investigation including environmental
sampling at Site Unexploded Ordnance (UXO)-11, Former B-5 Practice Hand Grenade Course
(Archive Search Report [ASR] #2.81), and Site UXO-17 - Former Firing Position 2 (ASR #2.12),
herein referred to as Site UXO-11 and UXO-17, located at MCB Camp Lejeune (MCB CamLej) in
Jacksonville, North Carolina.

CH2M HILL prepared this document under the U.S. Navy, Naval Facilities Engineering
Command (NAVFAC) Atlantic Division, Comprehensive Long-Term Environmental Action -
Navy (CLEAN) 1000 Contract N62470-08-D-1000, Contract Task Order (CTO) WE41 in
accordance with the Navy’s Uniform Federal Policy Sampling Analysis Plan (UFP-SAP) policy
guidance to ensure that environmental data collected are scientifically sound, of known and
documented quality, and suitable for intended uses. The Site Management Plan, Fiscal Year 2010,
Marine Corps Base Camp Lejeune, Jacksonville, North Carolina (CH2M HILL, 2010a) provides
additional information and background on MCB CamlLej. This intrusive investigation will be
conducted under Contract Task Order WE41, Modification 1 and Modification 3.

Environmental Conservation Laboratories, Jacksonville and Orlando, Florida, and GEL
Laboratories, Charleston, South Carolina will be responsible for analyzing environmental
samples from Site UXO-11 and UXO-17. If additional laboratory services are requested
requiring modification to the existing SAP, revised SAP worksheets will be submitted to the
Navy and regulatory agencies for approval.

The primary objective of this sampling and analysis plan (SAP) is to further characterize
previously identified potential human health and ecological risks at Site UXO-11 and UXO-17.
At Site UXO-11, surface and subsurface soil, sediment, surface water, and groundwater
sampling will be performed to collect additional data regarding the distribution of explosives
residues and chromium within environmental media at the site. At Site UXO-17, groundwater
sampling will be performed to evaluate whether a leaking 55-gallon drum containing an
unknown substance, found during the 2011 expanded Site Inspection, has impacted
groundwater at the site. If MEC is identified and disposed at either site during this
investigation, surface soil samples will be collected to evaluate impact by munitions
constituents (MC) resulting from demolition. Analytical data from these sampling efforts will be
used to determine if additional assessment or interim action is warranted.

UFP-SAP Outline

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

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

AES atomic emission spectrometer

AHA activity hazard analysis

AM activity manager

APP accident prevention plan

AQM activity quality manager

ASR archive search report

bgs below ground surface

BIP blow-in-place

CA corrective action

ccv continuing calibration verification

CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act of 1980

CcOocC chain of custody

CSM conceptual site model

CTO Contract Task Order

DGM digital geophysical mapping

DMM discarded military munitions

DO dissolved oxygen

DoD Department of Defense

DPT direct push technology

DQI data quality indicator

DQO data quality objective

DU decision unit

DV data validation

EDD Electronic Data Deliverable

ELAP Environmental Laboratory Accreditation Program

EMD Environmental Management Division

EPP Environmental Proteciton Plan

ERS ecological risk screening

ft feet

FTL field team leader

GC gas chromatograph

gpm gallons per minute

GPS Global Positioning System

GW groundwater

HHRS human health risk screening

Hé&S health and safety

HPLC high performance liquid chromatograph
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HSM
HSP

ICAL
Icre
ICcv
IDL
IDW
IS

LCS
LIMS
LODV

m
MC

MCB CamLej
MCL

MDL

MEC

mg

MPPEH
MS/MSD
mV

NAVFAC
NCAC
NCDENR
NCGWQS
NIRIS
NRWQC

ORP
ORR

PA/SI
PAL
PC
PE
PETN
PG
PM
POC
PQL
PQO
PVC

health and safety manager
health and safety plan

initial calibration
inductively coupled plasma
initial calibration verification
instrument detection limit
investigation-derived waste
internal standard

kilogram

laboratory control sample
Laboratory Information Management System
Limit of Detection Verification

meter

munitions constituents

Marine Corps Base Camp Lejeune

maximum contaminant level

method detection limit

munitions and explosives of concern

milligram

material potentially presenting and explosive hazard
matrix spike/matrix spike duplicate

millivolt

Naval Facilities Engineering Command, Mid-Atlantic

North Carolina Administrative Code

North Carolina Department of Environment and Natural Resources
NCAC 2L Groundwater Quality Standards

Naval Installation Restoration Information Solution

Nationally Recommended Water Quality Criteria

oxidation-reduction potential
Operational Readiness Review

preliminary assessment/ site inspection
project action limit

project chemist
Professional Engineer
pentaerythritol tetranitrate
Professional Geologist
Project Manager

point of contact

project quantitation limit
project quality objective
polyvinyl chloride
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QA quality assurance

QAO Quality Assurance Officer
QAPP Quality Assurance Project Plan
QC quality control

QL quantitation limit

QSM Quality Systems Manual

RPD relative percent difference

RPM Remedial Project Manager

RRT relative retention time

RSD relative standard deviation
RSLs Regional Screening Levels

SAP sampling and analysis plan

SB subsurface soil

SBO safe behavior observation

SD sediment

SOP standard operating procedure
SS surface soil

SSC site safety coordinator

SSL Soil Screening Level

SVOC semivolatile organic compounds
SW surface water

TAL target analyte list

TBD to be determined

TOC total organic carbon

UFP Uniform Federal Policy

ug microgram

USACE United States Army Corps of Engineers
USEPA United States Environmental Protection Agency
UXO unexploded ordnance

VOC volatile organic compounds

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

Site Name/Number: Site UXO-11 and Site UXO-17
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): CTO WE41

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

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

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

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

e U.S. Environmental Protection Agency (USEPA) Region 4 - regulatory stakeholder
e NAVFAC Mid-Atlantic - lead organization
e MCB Camp Lejeune - site owner

5. Lead organization: U.S. Department of Navy - Lead Agency

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

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

Name of SAP
Recipients

Title/Role

Organization

Telephone Number

E-mail Address or Mailing Address

Dave Cleland

Navy Technical Representative
(NTR)

NAVFAC Mid-Atlantic

(757) 322-4851

david.t.cleland@navy.mil

Charity Rychak

Environmental Engineer

MCB CamLej - Environmental
Management Division (EMD)

(910) 451-9386

charity.rychak@usmc.mil

Gena Townsend

Remedial Project Manager (RPM)

USEPA Region 4

(404) 562-8538

townsend.gena@epamail.epa.gov

North Carolina Department of

Marti Morgan RPM Environment and Natural Resources (919) 707-8342 martha.morgan@ncdenr.gov
(NCDENR)
Matt Louth Activity Manager (AM) CH2M HILL (757) 671-6240 matt.louth@ch2m.com
Tom Roth Senior MR Consultant CH2M HILL (404) 474-7640 tom.roth@ch2m.com
Chris Bozzini Activity Quality Manager (AQM) CH2M HILL (704)-544-5163 chris.bozzini@ch2m.com
Teg Williams Senior Technical Consultant CH2M HILL (704) 543-3297 tegwyn.williams@ch2m.com
Keith LaTorre Project Manager (PM) CH2M HILL (865) 769-3204 keith.latorre@ch2m.com
Lael Feist Task Manager CH2M HILL (256) 529-7671 laelruth.feist@ch2m.com
Paul Favara UFP-SAP Reviewer CH2M HILL (352) 384-7067 paul.favara@ch2m.com
Carl Woods Health & Safety (H&S) Manager CH2M HILL (513) 889-5771 carl.woods@ch2m.com
Roni Warren ?H“,T;:)Hea”h Risk Assessor CH2M HILL (814) 364-2454 roni.warren@ch2m.com
Jonathon Weier Ecological Risk Assessor (ERA) CH2M HILL (770) 485-7503 jonathon.weier@ch2m.com
David Seed Field Team Leader (FTL) CH2M HILL (865) 560-2983 David.seed@ch2m.com
Keith Dobson Site Safety Coordinator (SSC) CH2M HILL (865) 560-2983 Keith.dobson@ch2m.com
Anita Dodson Navy Program Chemist CH2M HILL (757) 671-6218 anita.dodson@ch2m.com
Bianca Kleist Project Chemist CH2M HILL (704) 543-3274 bianca.kleist@ch2m.com
Troy Horn Project Data Manager CH2M HILL (757) 671-6288 troy.horn@ch2m.com

Ronnie Wambles

Laboratory PM

ENCO Laboratories

(407) 826-5314

rwambles@encolabs.com

Lori Mangram

Laboratory Quality Assurance Officer
(QAO)

ENCO Laboratories

(407) 826-5314

Imangrum@encolabs.com
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SAP Worksheet #3: Distribution List (continued)
Name of SAP E-mail Address or Mailing
Recipients Title/Role Organization Telephone Number Address

Ann Skradski Laboratory PM GEL Laboratories (843)-556-8171 ann.skradski@gel.com

Robert Pullano Laboratory QAO GEL Laboratories (843)-556-8171 bob.pullano@gel.com

Nancy Weaver Data Validator Environmental Data Services (757) 564-0090 nwaeaver@env-data.com
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SAP Worksheet #4: Project Personnel Sign-Off Sheet

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

Jonathon Weier

CH2M HILL/ ERA

770) 485-7503

Carl Woods

CH2M HILL/ H&S Manager

Anita Dodson

CH2M HILL / Navy CLEAN Program Chemist

757)671-6218

(
(
(
(513) 889-5771
(
(
(

Bianca Kleist CH2M HILL / Project Chemist 704) 543-3274
Troy Horn CH2M HILL/ Project Data Manager 757) 671-6288
Ronnie Wambles ENCO/PM (407) 826-5314
Lori Mangram ENCO/QAO (407) 826-5314
Ann Skradski GEL/ PM (843) 556-8171
Robert Pullano GEL/QAO (843) 556-8171
Nancy Weaver EDS / Validator (757) 564-0090
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SAP Worksheet #5: Project Organizational Chart

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

Regulator and Stakeholder Agencies
Gena Townsend - USEPA Region 4 (404- 562- 8538)
Marti Morgan - NCDENR (919-707-8342)

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

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

(513-889-5771)

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

Activity Quality Manager
(AQM)
Chris Bozzini - CH2M HILL
(704) 544-5163

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

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

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

Project Manager
Keith LaTorre - CH2M HILL
(865-769-3204

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

UFP-SAP Reviewer
Paul Favara- CH2M HILL

Task Manager
Lael Feist - CH2M HILL

(352-384-7067)

Tom Roth (MR) - CH2M HILL (256-529-7671) . Projgcf Chemist
(404-474-7640) Bianca (I%ei)sts ; B‘C;;i/[ HILL
Drilling Field Team Leader (FTL) Laboratory

Probe Technologies

Vegetation Clearance
Mid-Atlantic Drilling

David Seed - CH2M HILL

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

Site Health and Safety

Coordinator (SSC)

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

Keith Dobson - CH2M HILL

GEL Laboratories
Ann Skradski
(843) 556-8171

Data Validator
Nancy Weaver - EDS
(757) 564-0090
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SAP Worksheet #6: Communication Pathways

Responsible

Phone Number

Communication Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Primary point of contact (POC) for Navy; can delegate communication to
. ) other internal or external POCs. RPM will notify USEPA and NCDENR via
Communication with Navy Navy Dave Cleland david.t.cleland@navy.mil email or telephone call within 24 hours for field changes effecting the scope
(lead agency) NTR/RPM (757) 322-4851 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 USEPA,; can delegate communication to other internal or
Communication with USEPA Region Gena Townsend townsend.gena@epamail.epa.gov | external POCs. Upon notification of field changes, USEPA will have 24
USEPA Region 4 4 RPM (404) 562-8538 hours to approve or comment on the field changes. All data results will be
presented and discussed during partnering meetings
Communication with martha.morgan@ncdenr.qov Project POC for NCDENR; can delegate communication to other internal or
NCDENR NCDENR RPM | Marti Morgan morg E external POCs. Upon notification of field changes, NCDENR will have 24
(919) 707-8342 hours to approve or comment on the field changes.
Communlc_atlon regarding Oversees project and will be informed of project status by the PM. If field
overall project status and changes occur AM will work with the Navy RPM to communicate in field
implementation and CH2M HILL matt.louth@ch2m.com 9 . vith th y .
h . Matt Louth changes to the team via email within 24hrs. All data results will be
primary POC with Navy AM (757) 671-6240 . ) . . ) .
communicated to the project team during the first partnering meeting
RPM, USEPA, and following data receipt
NCDENR 9 pt
Contact senior consultant regarding questions/issues encountered in the
Technical communications | CH2M HILL tom.roth@ch2m.com field, input on data interpretation, as needed. Sr. Consultant will have 24
for project implementation, | Senior MR Tom Roth (404)-474-7640 hrs to respond to technical field questions as necessary. Additionally, Sr.
and data interpretation Consultant consultant will review of the data as necessary prior to partnering team
discussion and reporting review.
CH2M HILL Contact senior consultant regarding questions/issues encountered in the
Technical communications . i field, input on data interpretation, as needed. Sr. Consultant will have 24
I . Senior - tegwyn.williams@ch2m.com preta ! vi
for project implementation, . Teg Williams hrs to respond to technical field questions as necessary. Additionally, Sr.
. . Technical (704-543-3297) . . ) .
and data interpretation Consultant consultant will review of the data as necessary prior to partnering team

discussion and reporting review.



mailto:chris.bozzini@ch2m.com�
mailto:keith.latorre@ch2m.com�
mailto:laelruth.feist@ch2m.com�
mailto:David.seed@ch2m.com�
mailto:Kristin.rogers@ch2m.com�
mailto:roni.warren@ch2m.com�
mailto:jonathon.weier@ch2m.com�
mailto:troy.horn@ch2m.com�
mailto:Bob.pullano@gel.com�
mailto:dataqual@charter.net�

INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1
NOVEMBER 2011
PAGE 23 OF 150

SAP Worksheet #6: Communication Pathways (continued)

Communication

Responsible

Phone Number

Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Quality issues during hris.bozzini@ch2 Contact the AQM regarding quality issues during project
project implementation ggfﬂ'\" HILL | Ghris Bozzin | Sis:bozzini@ch2m.com implementation. The AQM will report to the AM and the NAVFAC
and data interpretation (704-544-5163) Mid-Atlantic QAO.
gor::gil:]nlcartcl)ggc:st keith.latorre@ch2m.com All information and materials about the project will be forwarded to
g g proj PM Keith LaTorre : - the Navy, AM, and Senior Consultants as necessary. POC for field
management and (865-769-3204) .
. ) sampling team.
implementation
Coordinate activities Task laelruth.feist@ch2m.com All field team and reporting activities will be forwarded to PM for
between PM and Field Manager Lael Feist further dissemination if necessary. Responsible for field team
Team / Sub-contractors 9 (256-529-7671) members’ and subcontractors adherence to work plan.
. Responsible for the adherence of team members to the site safety
Health and Safety CH2M HILL Keith Dobson keith.dobson@ch2m.com requirements described in the Health and Safety Plan (HSP). Will
(H&S) SSC (865-560-2983) Y
report H&S incidents and near losses to PM.
Xv\s(;rllj(r:r!acr; (I)Drrc?gce:]t“gan David.seed@ch2m.com Documentation of deviations from the Work Plan will be made in
ject David Seed (919-760-1770) the field logbook (made with the approval of AM and/or QAQO) and
(QAPP) changes in FTL Kristin R Krist h2 the PM will be notified immediately. Provide dail rt
field/ Field Progress ristin Rogers ristin.rogers@ch2m.com e will be notified immediately. Provide daily progress reports
Reports (919-760-1789) to PM. Deviations will be made only with approval from the PM.
Human Roni Warren roni.warren@ch2m.com
Comm_umcgtlon Health _and (Human Health) (814) 364-2454 Responsible for conducting risk assessments. Technical questions
regarding risk Ecological Jonathan \ . . . : s
. ) jonathon.weier@ch2m.com regarding this project must be answered within 24 hours.
assessments Risk Weier
. (770) 485-7503
Assessors (Ecological)
Data tracking from field trov.horn@ch2m.com
collection to database PDM Troy Horn 75\/7 1 * Tracking data from sample collection through database upload.
upload (757) 671-6288
Lori Mangrum Imangrum@encolabs.com . . . . .
Reporting Lab Data Laboratory (ENCO) and (407) 826-5314 A" quality assurance (QA)/quall.ty pontrol (QC) Issues with prOcht
. field samples will be reported within 2 days to the project chemist
Quality Issues QAO Robert Pullano | Bob.pullano@gel.com (PC) by the laborator
(GEL) (834) 556-8171 Y y-
Reporting Data dataqual@charter.net All data validation issues regarding resubmissions from the
p 9 DV PM Nancy Weaver R * laboratory will be communicated to the CH2M HILL project chemist

Validation (DV) Issues

(314) 330-1327

and PDM.
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SAP Worksheet #6: Communication Pathways (continued)

Communication

Responsible

Phone Number

Drivers Affiliation Name and/or e-mail Procedure, Pathway, etc.
Any CAs for field and analytical issues will be determined by the
Field and analytical FTL and/or the PC and reported to the PM within 4 hours.
corrective actions (CAs) | Project Bianca Kleist bianca.kleist@ch2m.com No analytical data can be released until validation of the data is
Release of Analytical Chemist (704) 543-3274

Data

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.
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SAP Worksheet #7: Personnel Responsibilities Table

Organizational

Name Title/Role Affiliation Responsibilities
Dave Cleland Navy Technical Representative NAVFAC Mid-Atlantic Oversees project
Charity Rychak Environmental Engineer, Base MCB Camp Lejeune Oversees project

Environmental Management
Division

Gena Townsend USEPA RPM USEPA USEPA POC

Marti Morgan NCDENR RPM NCDENR NCDENR POC

Matt Louth, PG Activity Manager CH2M HILL Oversees project activities

Chris Bozzini Activity Quality Manager CH2M HILL Oversees project quality

Paul Favara Navy CLEAN Program UFP-SAP | CH2M HILL Navy CLEAN Program UFP-SAP Reviewer

Reviewer

Tom Roth, PE Senior MR Consultant CH2M HILL Provides senior MR technical support for remedial action
design and implementation

Tim Garretson Senior MR Technical Consultant | CH2M HILL Provides senior MR technical support for munitions and
explosives of concern (MEC)

Tegwyn Williams, Senior Technical Consultant CH2M HILL Provides senior technical support for field investigations

PG and implementation

Carl Woods H&S Manager CH2M HILL Prepares H&S Plan; manages H&S for all field activities

Keith LaTorre Project Manager CH2M HILL Manages Project and coordinates project tasks and
project staff

Lael Feist, PE Task Manager CH2M HILL Manages project tasks and coordinates between field
Team and PM

David Seed FTL CH2M HILL Coordinates all field activities and sampling

Keith Dobson Site Manager/SSC Manages all subcontractor and field activities/ Oversees

CH2M HILL Ha&S for all field activities

Anita Dodson Navy CLEAN Program Chemist CH2M HILL Provides UFP-SAP project delivery support, provides
senior review of UPF-SAP prior to submittal to Navy, and
performs data evaluation and QA oversight

Bianca Kleist Project Chemist CH2M HILL Communicates with laboratory and data validator

Troy Horn Project Data Manager CH2M HILL Data Management, manages sample tracking
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SAP Worksheet #7: Personnel Responsibilities Table (continued)

Organizational

Name Title/Role Affiliation Responsibilities
. Manages sample tracking and maintains good
Ronnie Wambles | PM ENCO communication with PC and PDM
Lori Mangrum Laboratory QA Officer ENCO R_es_pon3|ble for audits, CA, checks of QA performance
within the laboratory
. Manages sample tracking and maintains good
Ann Skradski PM GEL communication with PC and PDM
Robert Pullano Laboratory QA Officer GEL Rgs_ponsnble for audits, CA, checks of QA performance
within the laboratory
Nancy Weaver DV EDS Validate data received from laboratory prior to data use
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SAP Worksheet #8: Special Personnel Training Requirements Table

Specialized Training Personnel / Location of
By Title or Groups Personnel Titles / Training
Description of Receiving Organizational Records/
Project Function Course Training Provider Training Date Training Affiliation Certificates
UXO Safety Registered training
(unexploded CH2M HILL online PM and all field FTL, field team members/
UXO Safety ordnance) Training (UXO Safety- Annually staff CH2M HILL CH2M HILL HSE
Package USAF)

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

Project Name: CTO-WE41 Intrusive Investigation of
Site UXO-11 and Site UXO-17

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

Site Name: Camp Lejeune

PM: Keith LaTorre

Site Location: Camp Lejeune, Jacksonville, North Carolina

Dates of Session: May 19, 2011

Scoping Session Purpose: The purpose of the scoping session was to present a summary of Site UXO-11 and
UXO-17 Preliminary Assessment/Site Inspection and expanded Site Inspection results to the Camp Lejeune Project
Team and to reach a consensus on the project approach for additional environmental sampling and intrusive

investigation.

Name Title Affiliation | Phone # E-mail Address Project Role
Dave RPM NAVFAC 757-322- . . Primary Navy POC
Cleland Mid-Atlantic | 4851 david.t.cleland@navy.mil
Charity RPM EMD EMC 910-451- Camp Lejeune Navy POC
Rychak Camp charity.rychak@usmc.mil

: 9386
Lejeune
Gena RPM USEPA 404-562- townsend.gena@epamail.epa.gov EPA oversight lead
Townsend 8538 9 P -epa.g
Marti RPM NCDENR | 919- 508- | martha.morgan@ncdenr.gov NCDENR MMRP oversight
Morgan 8447 lead
Matt Louth | Camp Lejeune CH2M HILL | 757 671- | matt.louth@ch2m.com Activity Manager for Camp
Activity Manager 8311 Lejeune projects.
x417 Coordinates CH2M HILL
projects at Camp Lejeune
with Navy contacts.
Kim Deputy Camp CH2M HILL | 757-671- | kim.henderson@ch2m.com Deputy Activity Manager for
Henderson | Lejeune Activity 8311 Camp Lejeune projects
Manager
Chris Camp CH2M HILL | 704-544- | chris.bozzini@ch2m.com Activity Quality Manager for
Bozzini 5163 Camp Lejeune projects
Lejeune Quality
Activity Manager

Comments/Decisions:
Consensus:

The Team will receive and comment on work plan associated with Site UXO-11. The partnering team requested

additional environmental sampling at Site UXO-11

because explosives residues were detected in surface and

subsurface soil, surface water and groundwater, and chromium was detected above screening levels in surface and

subsurface soil, sediment, and groundwater.

The Team will receive and comment on work plan associated with Site UXO-17. The partnering team requested
groundwater well installation and sampling at Site UXO-17, to evaluate whether groundwater has been impacted by
a liquid slurry filled drum discovered 4/25/11 during the intrusive investigation in the interior 4-acre portion of the site.

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

Consensus Decisions: The Team agreed that the general approach for investigating UXO-11 and UXO-17 is

acceptable.
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SAP Worksheet #10-1: Conceptual Site Model- Site UXO-11

The objective of this SAP is to guide the assessment of potential environmental impacts related
to explosives residues and chromium resulting from munitions use within Site UXO-11 and to
evaluate whether potential impacts warrant further assessment at Site UXO-11. This objective
will be addressed by sampling and analysis of environmental media for explosives residues
(including nitroglycerin and pentaerythritol tetranitrate [PETN]), perchlorate, chromium, and
hexavalent chromium, followed by human health and ecological risk screening (ERS).

Site Description

Site UXO-11 is a 2-acre area located north of Sixth Street and east of Seventh Street and the
Marine Corps Air Station New River (Figure 10-1). The site is undeveloped and covered with
landscaped grass. No historical structures or remnants of a practice hand grenade course are
present. Current use of Site UXO-11 includes weekly athletic training exercises and occasional
graduation ceremonies.

Site History

CH2M HILL HILL completed an Archival Records Search Report for this site as part of the
Preliminary Assessment/Site Inspection (PA/SI) (CH2M HILL, 2011a). Historical range overlay
maps show Site UXO-11 first appearing as a practice hand grenade course in 1954 (United States
Army Corps of Engineers [USACE], 2001). This document also references a map from
September 1, 1953 and states that while the range appeared on the 1954 range overlay map, Site
UXO-11 was in use only during 1953. To date, no other historical reference to this area being
used as a practice hand grenade course has been identified. Existing conditions maps from 1947
and 1953 include the area designated as Site UXO-11. These maps show a mockup structure
(Building 507), presumably used for training exercises, within the site boundaries. This building
is also seen on aerial photographs from 1946, 1948, and 1951. Building 507 does not appear on
maps after 1953. All aerial photographs from 1946, 1948, 1951, 1962, and 1989 show that the area
designated as Site UXO-11 was clear of all vegetation except grass.

Previous Site Investigations

A PA/SI was conducted in 2009 for Site UXO-11 to evaluate the potential presence and nature
of impacts to environmental media resulting from historical munitions use at the site, and to
determine whether additional investigation and/or remediation activities were necessary. The
May 2009 digital geophysical mapping (DGM) survey covered approximately 11.5 percent
(approximately 0.23 acre) of Site UXO-11. The DGM survey, which utilized a single-coil EM61-
MK?2 system, resulted in the selection of 70 anomalies representing potential subsurface MEC.

Environmental sampling for MC analysis within Site UXO-11 consisted of:

e Five surface soil samples (0 to 2 inches below ground surface [bgs]) collected from four
decision units (DUs) using the incremental sampling technique (twenty samples total)

e Twenty subsurface soil samples (co-located with the surface soil samples) from soil cores
collected using a direct push technology (DPT) rig
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SAP Worksheet #10-1: Conceptual Site Model- Site UXO-11 (continued)

¢ Two sediment and two surface water samples each were collected at co-located sites from
the unnamed drainage swale in the southeastern portion of the site

e One groundwater sample was collected from each of the five temporary well locations

Samples were analyzed for explosives residues (including PETN and nitroglycerin), perchlorate,
and target analyte list (TAL) metals. Surface water and groundwater samples were additionally
analyzed for dissolved metals.

Explosives residues and metals were detected in site media and compared to applicable
screening criteria, resulting in the following exceedances:

Surface soil - nitroglycerin, arsenic, and chromium

Subsurface soil - aluminum, arsenic chromium, and iron

Sediment - Aluminum, arsenic, and chromium exceeded one or more comparison criteria
Groundwater - nitrobenzene, arsenic, chromium, and cobalt

The preliminary human health risk screening (HHRS) indicated that potential contact with
sediment and potable use of groundwater by current and future receptors could result in
carcinogenic risks greater than the target level (primarily associated with chromium). Sediment
and groundwater were both evaluated using screening values for hexavalent chromium, the
more toxic (and carcinogenic) form of chromium for human receptors, and assuming residential
type exposures to both media.

The HHRS determined that if the shallow groundwater for the area were used as a residential
potable water supply, there could be unacceptable risks associated with the chromium detected
in groundwater. However, this was primarily associated with the assumption that all of the
chromium detected in the groundwater is in the hexavalent form, which is unlikely, as
discussed in the PA/SI. It should also be noted that the shallow groundwater is not currently
used as a potable water supply at Site UXO-11 or MCB CamLej, and it is unlikely that it would
be in the future. The HHRS evaluated the more likely exposure scenario, exposure to the
shallow groundwater by construction workers during excavation activities. Because the
exposure to groundwater for a construction worker is much lower than that for residential
potable use, the risk to the construction worker would be within acceptable risk levels. The ERS
indicated that there were no unacceptable risks to environmental receptors from exposure to
site media.

Based on the DGM results, the draft report recommended that an intrusive investigation be
performed to assess the nature of the identified geophysical anomalies.

Conceptual Site Model- Site UXO-11

A conceptual site model (CSM) is critical to the development of an investigation strategy. The
following sections describe the site features, potential source areas and release mechanisms, and
their relationship with surrounding environmental media and receptors. A hypothetical three-
dimensional CSM for generic UXO sites is provided as Figure 10-2.
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SAP Worksheet #10-1: Conceptual Site Model- Site UXO-11 (continued)

Physical Characteristics

The site is undeveloped, but covered with landscaped grass. The site gently slopes southwest
towards Sixth and Seventh Streets. There is little topographic relief at the site, with elevations
ranging from approximately 18 to 19 feet above mean sea level. A small drainage swale is
located in the southeast corner of the site and several other drainage swales surround the site.
The drainage swale on the southeast corner of the site drains southwest towards the traffic
circle.

Active supply well PSWTC-600 is approximately 800 feet (ft) from Site UXO-11. The well is
screened from 48-70 ft below ground surface (ft bgs), in the Castle Hayne Aquifer, and runs at a
rate of 100 gallons per minute (gpm) (AHEC, 2002). The MCB CamLej Wellhead Protection Plan
(AHEC, 2002) cites that the cone of influence created from this well pumping at 100 gpm for 10
years, extends under Site UXO-11.

Site UXO-11 is underlain by laterally discontinuous clay and silt to very fine to fine-grained
sands of the surficial aquifer up to 15 ft bgs based on description of PA /SI soil cores.

Site-specific hydrogeologic information was also derived from the installation of five shallow
temporary monitoring wells screened above the Castle Hayne confining unit in the
undifferentiated surficial aquifer, as detailed in the PA/SI. The temporary well depths for Site
UXO-11 ranged from 12 to 15 ft bgs. In December 2009, shallow groundwater flow was toward
the center of the site at a horizontal hydraulic gradient of approximately 0.02 ft/ft. Shallow
groundwater is not reported to be in contact with deep groundwater associated with the water
supply well.

Surface water from Site UXO-11 flows to an unnamed tributary of Edwards Creek and then into
the New River. The New River flows into the Atlantic Ocean via New River inlet (MCB CamlLej,
2002).

Potential Sources of Release

Intact, expended, or discarded practice hand grenades may be a potential source of MCs. These
munitions items may be on the surface or near surface of the site.

Fate and Transport

MCs may be present on the surface and in the shallow subsurface and could potentially release
into surface water (when present) and underlying sediments. The explosives residue
nitroglycerin was present in soil at concentrations greater than screening criteria and chromium
was present in soil and sediments concentrations greater than screening criteria. MCs could be
transported by erosional forces (surface water runoff and wind) to drainage features on and
offsite (e.g., wetlands) and deposited as sediments.

MCs may also be present and transported in groundwater in the surficial aquifer. The explosive
residue nitrobenzene and chromium were identified in groundwater above screening criteria.
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SAP Worksheet #10-1: Conceptual Site Model- Site UXO-11 (continued)

Potential Receptors

The potential receptors for Site UXO-11 include: visitors, trespassers, Base/industrial workers,
and maintenance workers. The current receptors may come in contact with surface soil, surface
water, and sediment. Exposure routes may include incidental ingestion of and dermal contact
with the surface soil, surface water, and sediment, and inhalation of particulate emissions from
the surface soil.

Potable water supplies for MCB CamLej and the surrounding residential area are provided by
water supply wells that pump groundwater from the Castle Hayne Aquifer; as a result, there
are no current receptors to shallow groundwater at Site UXO-11. There is an active water
supply well within 1,500 feet of the site, screened from 48-70 ft below ground surface. However,
this well is screened in the Castle Hayne aquifer, not the surficial aquifer. The groundwater use
patterns are already established for the Base and area around Site UXO-11, so use of shallow
groundwater from Site UXO-11 for industrial or residential purposes is unlikely. Additionally,
the surficial aquifer at MCB CamlLej is not suitable for potable water use due to high dissolved
solids and hardness levels and fluctuating water levels that negatively affect water yields.
Base/industrial workers and maintenance workers could come into contact with groundwater,
if construction were to occur at the site in the future.

Problem Definition

Although the PA/SI screening level assessment identified no unacceptable human health or
ecological risks from exposure to site media, additional environmental sampling is necessary to
characterize explosives residues and chromium. Explosives residues were detected in all media
except sediment. The explosives residues nitroglycerin and nitrobenzene exceeded screening
criteria in surface soil and groundwater, respectively. Discrete grab samples would provide
better delineation of the extent of impact by explosives residues. Chromium was detected above
screening values in all media. Speciation of chromium would indicate whether chromium was
present onsite as hexavalent chromium, the most toxic form.

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

1. Have there been releases of MCs to soil? This question will be addressed by collecting 20
surface and 20 subsurface soil samples as shown on Figure 10-3. Surface soil samples will
be collected as grab samples; whereas subsurface soil samples will be collected by hand
auger, from unsaturated soil immediately above the water table (estimated at 5 feet bgs).
Soil samples will be analyzed for explosives residues (including nitroglycerin and PETN),
perchlorate, chromium, and hexavalent chromium.

2. Have there been releases of MCs to sediment? This question will be addressed by
collecting two sediment samples from the unnamed drainage swale in the southeastern
portion of the site, as shown on Figure 10-4. Sediment samples will be analyzed for
explosives residues (including nitroglycerin and PETN), perchlorate, chromium, and
hexavalent chromium.
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SAP Worksheet #10-1: Conceptual Site Model -Site UXO-11 (continued)

3. Have there been releases of MCs to surface water? This question will be addressed by
collecting two surface water samples from the unnamed drainage swale in the southeastern
portion of the site, as shown on Figure 10-4. Samples will be collected first from the
downstream location and then the upstream location. If no surface water is present at the
planned locations, the samples will be collected from the nearest available surface water
within the drainage swale. Surface water samples will be analyzed for explosives residues
(including nitroglycerin and PETN), perchlorate, total chromium, dissolved chromium, total
hexavalent chromium and dissolved hexavalent chromium.

4. Have there been releases of MCs to groundwater? This question will be addressed by
collecting and analyzing groundwater samples from five new permanent monitoring wells
screened within the surficial aquifer. The five new monitoring wells will be constructed at
the locations shown on Figure 10-4 to evaluate transport of potential MCs on and offsite.
Groundwater samples will be analyzed for explosives residues (including nitroglycerin and
PETN), perchlorate, total chromium, dissolved chromium, total hexavalent chromium, and
dissolved hexavalent chromium. The dissolved chromium and dissolved hexavalent
chromium analyses will be used to assess transport pathways to surface water and sediment
and availability to receptors.

5. If MEPPH/MEC is disposed via detonation onsite or is observed with filler that appears
to have leaked into adjacent soil, has a release of MC occurred? To address this question,
samples will be collected at locations where controlled detonations/blow-in-place (BIP)
operations are conducted and at locations where MEC/material potentially presenting and
explosive hazard (MPPEH) filler appears to have leaked into the adjacent soil. Composite
surface soil samples will be collected using the TR-02-1 sampling approach in the resulting
crater, and the incremental sampling method will be utilized to collect a sample from
outside of the crater. For the TR-02-1 sampling approach, a 1 meter (m) x 1m, and soil
samples will be collected by compositing 30 sample increments from random locations
within each sampling location, from depths of 0 to 2 inches bgs. In the instances where
MEC/MPPEH is consolidated for controlled detonation and where it the MEC/MPPEH
filler appears to have leaked to the adjacent soil, composite soil samples will be collected
using the TR-02-01 sampling approach. Samples will be analyzed for explosives residues
(including nitroglycerin and PETN), perchlorate, and TAL metals.

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 tree shown in Worksheet #11.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-17

The objective of this SAP is to guide the assessment of potential environmental impacts to
groundwater related to a liquid slurry filled 55-gallon drum containing an unknown substance.
This objective will be addressed by installation of temporary monitoring wells and
groundwater sampling and analysis of volatile organic compounds (VOCs) and semivolatile
organic compounds (SVOCs) from new and existing wells.

Site Description

Site UXO-17 is approximately 16 acres in area and is located east of Piney Green Road and north
of the current base landfill (Figure 10-5). This site is accessible from Old Bear Creek Road,
which crosses the southern portion of the investigation area. In addition, a fence associated with
the Base landfill is located in the southeast portion of Site UXO-17.

The site is located approximately 23 feet above msl. The site topography gently slopes to the
southeast, with little relief besides manmade earthen mounds and “foxholes”. Construction
debris is found in piles and pits onsite. Surface water runoff at Site UXO-17 flows into localized
drainage ditches which in turn drain to Wallace Creek. Surface water also ponds in the south-
central portion of the site. Portions of the site have been cleared of vegetation for SI activities.

Site History

Site UXO-17 (ASR#2.212) was reportedly used as a firing position from the 1950s through at
least 1985. 105-mm and 155-mm howitzers were used at this site to fire practice rounds into the
K-2 and G-10 Impact Areas (CH2M HILL, 2010c). In addition, 4.2-inch mortars, 175-mm guns,
8-inch howitzers, and 120-mm mortars also may have been fired from this location, with unused
projectile propellant being burnt on the ground. No CWM was reported to have been used at
this site. Based on concrete, metal drums, and other scrap metal encountered during intrusive
investigation, the site has also been used for disposal of construction debris.

Previous Investigations

2008 Focused PA/SI

A focused PA/SI was conducted in September and October 2008 over the central 4-acres of Site
UXO-17 that included DGM and environmental sampling. DGM was conducted over the entire
4-acre portion of the site using an EM61-MK2A, with the exception of areas that could not be
accessed due to irregular terrain, dense trees, or construction debris. A total of 1,310 anomalies
and 21 saturated response areas with a signal greater than 3 millivolts (mV) were identified
from the DGM data as representing potential subsurface MEC. A saturated response area is
where a subsurface anomaly or multiple subsurface anomalies are present for which the signal
is so strong that one cannot distinguish between individual anomalies. Reinforced concrete,
metallic debris, and soil mounds were observed on the ground surface throughout a high
anomaly concentration area.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-17 (continued)

Sampling during the focused PA/SI included collection of:
e Three composite surface soil samples from each of three 40 m x 70 m decision units
e Four subsurface soil samples at depths ranging from 3 to 7 feet bgs

e Four groundwater samples from temporary monitoring wells installed during the focused
PA/SL

All samples were analyzed for explosives residues, perchlorate, and total TAL metals.
Chromium in groundwater samples was the only metal that exceeded both Base background
concentrations and regulatory screening criteria.

A HHRS including a risk ratio evaluation was performed based on surface soil, subsurface soil,
and groundwater analytical results. Results of the HHRS indicate that there are no unacceptable
risks identified for current or likely future receptors exposed to site media. An ERS was
performed based on surface soil and groundwater analytical results. Results of the ERS indicate
that there are no unacceptable risks identified for ecological receptors exposed to site media.

Based on the results of the HHRS and ERS, no further evaluation of surface soil, subsurface soil,
and groundwater was recommended within the 4-acre Focused PA/SI investigation area
(CH2M HILL, 2010d).

Based on the DGM results, an intrusive investigation of the anomalies identified within the
Focused PA/SI investigation area was recommended to assess the nature of the sources of the
identified anomalies. An evaluation of the presence and nature of any subsurface anomalies and
MC contamination that may exist was also recommended for the surrounding 12 acres of Site
UXO-17, to complete a site-wide PA/SIL

2010 Expanded PA/SI

Additional DGM and environmental sampling field activities were completed over the
remaining 12 acres of Site UXO-17 in November and December 2010 as a continuation of the
PA/SI.

Approximately 9% of the 12-acre portion of the site was geophysically mapped using an EM61-
MK2 system. A total of 656 anomalies greater than 3 mV were identified as representing

potential subsurface MEC (CH2M HILL, 2010c). Metal and reinforced concrete debris was
observed at multiple locations and may constitute a portion of the selected anomalies.

Environmental sampling within the 12-acre portion of Site UXO-17 consisted of:

e Three surface soil samples each collected from three 30m x 30m DUs at depths of 0 to
2 inches bgs using incremental sampling.

¢ Nineteen surface soil samples were collected using the TR-02-1 sampling method from a
depth of 0 to 2 inches bgs.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-17 (continued)

e Ten subsurface soil samples from soil cores collected using a DPT rig
¢ One sediment and one surface water sample collected from a co-located site.
e Seven groundwater samples collected from temporary groundwater monitoring wells

Soil and sediment samples were analyzed for explosives residues (including PETN and
nitroglycerin), perchlorate, and TAL metals. Surface water and groundwater samples were
analyzed for explosives residues, total TAL metals and dissolved metals; three groundwater
samples were analyzed additionally for total chromium and hexavalent chromium.

In collected surface soil samples:

e Arsenic, chromium, cobalt, iron, and manganese were detected at concentrations greater
than twice the Base background values and at least one regulatory screening level.

In collected subsurface soil samples:

e Aluminum, arsenic, chromium and iron were detected at concentrations greater than twice
the Base background values and at least one regulatory screening level.

In the collected sediment sample:

¢ Aluminum, arsenic, and chromium were detected at concentrations greater than at least one
regulatory screening level in the sample.

In collected groundwater samples:

e Chromium, cobalt, potassium, and dissolved potassium were detected at concentrations
exceeding Base background groundwater concentrations and at least one regulatory
screening criterion.

Human health and ERS did not identify any unacceptable risks for human or ecological
receptors from any media in the investigation area and further investigation of Site UXO-17 for
MCs was not recommended. For the 12-acre portion of the site, it was recommended that the
anomalies selected as representing potential subsurface MEC be intrusively investigated.

2011 Expanded SI

An Expanded SI for UXO-17 was performed in 2011 that included intrusive investigation of
1,310 anomalies and 21 saturated response areas in the 4-acre portion of the site (all target
anomalies and saturated response areas identified in the 4-acre portion of the site during the
PA/SI) and 70 anomalies in the in the 12-acre portion of the site (approximately 10% of the
target anomalies identified in the 2010 Expanded PA /SI). Of the investigated anomalies, 38
were determined to be “no contact” (i.e. the source of the anomalies was not identified).
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-17 (continued)

On March 29, 2011, a single MEC item, a %2 Ib supplemental charge, determined to be a
discarded military munitions (DMM) item, was found within a saturated response area in the 4-
acre portion of the site. The item was blown-in-place on March 30, 2011. Three post-detonation
soil samples were collected and indicated no unacceptable risk to human or ecological
receptors. MPPEH items encountered included 5.56mm and 7.62mm blank ammunition and
practice land mine parts. In addition more than 263,000 pounds of cultural items (including
construction debris and scrap metal) were recovered.

During the intrusive investigation, a total of six 55-gallon metal drums were identified onsite.
One of these drums was partially filled with soil and another drum was filled with a liquid
slurry. Upon disturbance of the liquid slurry filled drum, liquid leaked onto the ground surface.
A sample collected from its contents was found to contain detectable concentrations of metals
(arsenic, barium, cadmium, chromium, and lead), VOCs (n-butylbenzene, sec-butylbenzene,
iso-propylbenzene, p-isopropyltoluene, naphthalene, n-propylbenzene, 1,2,4-trichorobenzene,
1,3,5-trimethylbenzene, and o-xylene), and SVOCs( 2,4-dimethylphenol, 1-methylnapthalene, 2-
methylnapthalene). Impacted soil from the spill was containerized into 35 55-gallon drums and
is currently awaiting analysis prior to disposal. The Partnering Team concurred that a shallow
groundwater investigation should be conducted in the vicinity of the former location of the
liquid slurry-filled drum.

Conceptual Site Model

The following sections describe the site features, potential source areas and release mechanisms,
and their relationship with surrounding environmental media and receptors for Site UXO-17. A
hypothetical three-dimensional CSM for generic UXO sites is provided as Figure 10-2.

Physical Characteristics

Former Firing Position 2 is located approximately 23 feet above msl. The site topography gently
slopes to the southeast, with little relief besides manmade earthen mounds and pits. Surface
water ponds in the south-central portion of the site. Surface water runoff in the northern part of
the site ultimately flows into localized drainage ditches which in turn drain to Wallace Creek.
Prior to investigation activities, approximately 60 percent of the site was wooded with the
remainder of the site cleared of vegetation.

Based on soil cores collected during the PA /SI, subsurface geology at the site consists of
shallow deposits at the site consist of discontinuous layers of fine-grained sands to fine-grained
silty sands and discontinuous layers of clay consistent with the undifferentiated formation. The
water table was encountered at depths ranging from 3 to 11 feet bgs.

Site-specific hydrogeologic information was derived from the installation of four shallow
temporary monitoring wells in the 4-acre portion of the site and seven shallow temporary
monitoring wells in the 12-acre portion of the site during the PA/SI. The temporary well depths
for Site UXO-17 ranged from 13 to 17 ft bgs which were screened above the Castle Hayne
confining unit in the surficial aquifer. In December 2010, groundwater flow generally flowed
toward the northeast, based on groundwater elevations measured in the 12-acre portion of the
site.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-17 (continued)

Potential Sources of Release

The Potential source of VOCs and/or SVOCs may include the leaking drum discovered during
anomaly investigation in the 4-acre portion of the site, as shown on Figure 10-6.

Fate and Transport

VOCs and/or SVOCs may be present in shallow groundwater and could potentially release into
offsite surface water bodies and underlying sediments.

Potential Receptors

The potential receptors for Site UXO-17 include: visitors, trespassers, Base/industrial workers,
and maintenance workers. Current receptors may come in contact with surface soil. Exposure
routes may include incidental ingestion of and dermal contact with the surface soil and
inhalation of volatile and particulate emissions from the surface soil.

Future site use is not expected to change significantly from current site use; therefore, potential
future receptors include current receptors and construction workers who perform any future
construction projects at the site. Additionally, although unlikely, future residents are included
as a worst-case scenario, to evaluate unrestricted future site use. Future receptors could be
exposed to surface, subsurface soil, and groundwater if future construction at the site were to
result in re-working the soil and exposing the subsurface soil and groundwater. Exposure
routes for future exposure to the surface and subsurface soil are the same as those for current
surface soil: incidental ingestion of and dermal contact with the soil, and inhalation of volatile
and particulate emissions from the soil. Exposure routes for groundwater include dermal
contact and ingestion.

Problem Definition

A 55-gallon drum filled with a liquid slurry containing metals, VOCs, and SVOCs was
discovered in the 4-acre portion of the site during the expanded Site Inspection in April 2011. If
one or more releases of VOCs or SVOCs have occurred to groundwater, it is unknown the
nature and extent of area which presents potentially unacceptable risk to human health and/or
ecological receptors; therefore, further assessment of groundwater is warranted.
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SAP Worksheet #10-2: Conceptual Site Model- Site UXO-17 (continued)

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

1.

Have there been releases of VOCs or SVOCs to groundwater? This question will be
addressed by installing three new temporary monitoring wells near and immediately down
gradient of location where the leaking 55-gallon drum was found. Eight groundwater
samples will be collected from new and existing monitoring wells and submitted for
laboratory analysis. Groundwater sampling locations are shown on Figure 10-6.
Groundwater samples will be analyzed for VOCs and SVOCs.

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

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

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

This section presents the project quality objectives for the investigations at Site UXO-11 and
UXO-17.

Who will use the data?

At Site UXO-11, the data will be used by the MCB CamlLej project team to evaluate the extent of
explosives residues and chromium impacts to surface and subsurface soil, sediment, surface
water and groundwater potentially from munitions use. At site UXO-17, the data will be used to
evaluate VOCs and SVOCs impacts to groundwater potentially resulting from drum disposal at
the site. The data at both sites will be used to assess whether the potential releases warrant
further assessment or action.

What are the project action limits?

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

Site UXO-11
Surface and Subsurface Soil

1. Surface and subsurface soil analytical results for metals will be compared to two times the
mean base background concentrations for soil (Baker, 2002).

2. Surface and subsurface soil analytical results also will be compared to the adjusted USEPA
Regional Screening Levels (RSLs) for industrial and residential soil (USEPA, 2011). 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. Surface and subsurface soil analytical results also will be compared to the NCDENR Soil
Screening Levels (SSLs) (NCDENR, 2010a).

Sediment

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

Surface Water

1. Surface water analytical results will be compared to the North Carolina Administrative
Code (NCAC) 2B surface water quality standards for human health and water supply, if
available.

2. Concentrations of surface water constituents also will be compared to the Nationally
Recommended Water Quality Criteria (NRWQC) for human health, if available.

3. If a NCAC 2B surface water standard or an NRWQC are not available for a detected
constituent, the adjusted (as defined above) USEPA tap water RSL will be used for
comparison, as agreed by the Partnering Team.
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SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements (continued)

Site UXO-11 continued

Groundwater

1.

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

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

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

Groundwater analytical results also will be compared to the adjusted (as defined above)
USEPA RSLs for tap water (USEPA, 2011) and drinking water maximum contaminant levels
(MCLs).

Site UXO-17

Groundwater

1.

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

Groundwater analytical results will be compared to NCGWQS.

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

Groundwater analytical results also will be compared to the adjusted (as defined above)
USEPA RSLs for tap water (USEPA, 2011) and drinking water MCLs.

What will the data be used for? The data will be used to perform human health screening and
ecological risk screenings and evaluate: the nature of any contamination, its significance of
release, if releases took place, and if so, whether further assessment or interim action is
warranted.
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SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements (continued)

What types of data are needed?

Worksheet #10-1 and Worksheet #10-2 define the sample media and target analyte list to be
used during this investigation of Site UXO-11 and Site UXO-17, respectively. Since
explosives residues were detected in surface and subsurface soil, surface water, and
groundwater and total chromium was detected above screening levels in surface and
subsurface soil, sediment, and groundwater, the target analytes list for Site UXO-11 includes
explosives residues (including PETN and nitroglycerin), perchlorate, total chromium, and
hexavalent chromium. Surface water and groundwater samples will additionally be
analyzed for dissolved chromium and dissolved hexavalent chromium. The analytical
results will provide additional information regarding the distribution and concentrations of
explosives residues and the speciation of chromium in environmental media onsite. At Site
UXO-17, a buried leaking drum was found onsite in April 2011 that contained metals,
VOCs, and SVOCs. Groundwater will be sampled for VOCs and SVOCs. The analytical
results will provide data regarding potential impacts to groundwater.

Water quality parameters, 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 and sampling of groundwater.

Lithologic logging of soil cuttings will be conducted during drilling operations. The logging
activities will facilitate selection of well screen intervals and will supplement the CSMs for
each site.

Surface and subsurface soil and sediment sample locations will be recorded by hand-held
global positioning system (GPS) devices during environmental sampling activities.
Following sample collection, monitoring well locations and elevations will be surveyed by a
NC-licensed surveyor. Field activities will be recorded in a field notebook to document
adherence to the approved work plan. The CH2M HILL “Preparing Field Log Books SOP”
located in Attachment 2 describes the documentation required for log book completion.
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SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements (continued)

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

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

Visual observations (soil saturation, staining etc.) will be used to determine appropriate well
screen placement for groundwater sampling at Site UXO-11 and UXO-17 and to help select
subsurface soil sampling intervals at Site UXO-11.

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 2).

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
water quality parameters (temperature, pH, specific conductance, DO, turbidity and ORP)
have stabilized for three consecutive readings (every 3 to 5 minutes), and at least 1 well
volume has been purged with minimal drawdown. Stabilization is achieved when the water
quality parameters meet the following criteria:

e Temperature: within 1 degree Celsius

e pH: within 0.1 pH units

e Specific conductance: within 3 percent

e Dissolved oxygen: within 10 percent

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

¢ Groundwater sampling procedures are detailed in Worksheet #14.

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

How much data should be collected?

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

e UXO-11 Surface and Subsurface Soil: 20 surface soil samples and 20 subsurface samples
are proposed for collection and subsequent analysis for explosives residues (including
nitroglycerin and PETN), perchlorate, chromium, and hexavalent chromium analysis.

e UXO-11 Sediment: two sediment samples are proposed for collection and subsequent
analysis for explosives residues (including nitroglycerin and PETN), perchlorate,
chromium, and hexavalent chromium analysis.

e UXO-11 Surface Water: two surface water samples are proposed for collection and
subsequent analysis for explosives residues (including nitroglycerin and PETN),
perchlorate, total and dissolved chromium, and total and dissolved hexavalent
chromium.

e UXO-11 Groundwater: five groundwater samples are proposed for collection and
subsequent analysis for explosives residues (including nitroglycerin and PETN),
perchlorate, and total and dissolved chromium, total and dissolved hexavalent
chromium.

e UXO-17 Groundwater: a total of eight samples will be collected from monitoring wells
(3 newly installed and 5 existing) and subsequently analyzed for VOCs and SVOCs.

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

e The environmental samples will be collected within and nearby site boundaries as shown on
Figures 10-3 and 10-4 (Site UXO-11) and Figure 10-6 (Site UXO-17).

e The proposed investigation will be conducted in July-August 2011.

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

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

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

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

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

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

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

How will the data be archived?

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

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

The decision analysis process depicted on Figure 11-1 represents the project quality objectives
(PQOs) for the environmental media sample data collected at the sites. The general objective of
the decision analysis process is to evaluate whether a CERCLA-related release occurred and, if
so, whether the release warrants further investigation or action.
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FIGURE 11-1

Project Quality Objectives Decision Flow Chart:
Contract Task Order WE41- Sites UXO-11 and UXO-17
MCB CamLej

Environmental

Sample Results

Do results exceed two
times the mean base
background concentration
(if available) and at least

Conduct human health and
ecological risk screening

Does the human
health or ecological
risk screening show
unacceptable risk?

Yes

}

Further action may be
needed to evaluate or
remediate environmental
contamination

one other PAL?

No further action is
needed
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SAP Worksheet #12-1A: Field Quality Control Samples- Site UXO-11

Matrix: Surface Soil, Surface Soil, Sediment!
Analytical Group: Explosives

Concentration Level: Low

QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria | or both (S&A)
) Relative percent
Field Duplicate One per 10 field Precision difference (RPD) S&A
samples <30%
= (o]
Equipment Rinseate ; . N Same as Method
Blank Explosives One per day Bias / Contamination Blank, Refer to S&A
Worksheet #28
Temperature Blank One per cooler Accuracy / Representativeness 0-6 Qegrees S
Celsius (°C)

' Surface soil, subsurface soil and sediment will each have their own associated field QC.
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SAP Worksheet #12-1B: Field Quality Control Samples- Site UXO-11
Matrix:  Surface Soil, Surface Soil, Sediment’
Analytical Group: Perchlorate
Concentration Level: Low
QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria or both (S&A)
Field Duplicate One per 10 field samples Precision RPD <15% S&A
Equipment Rinseate Same as Method
quip Blank Perchlorat One per day Bias / Contamination Blank, Refer to S&A
erchiorate Worksheet #28
One per cooler Accuracy / Representativeness 0-6 °C S

Temperature Blank

' Surface soil, subsurface soil and sediment will each have their own associated field QC.
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SAP Worksheet #12-1C: Field Quality Control Samples- Site UXO-11

Matrix: Surface Soil, Surface Soil, Sediment’
Analytical Group: Chromium

Concentration Level: Medium

QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria or both (S&A)
Field Duplicate One per 10 field Precision RPD <20% S&A
samples
Equipment Rinseate Same as Method
Blank Chromium One per day Bias / Contamination Blank, Refer to S&A
Worksheet #28
Temperature Blank One per cooler Accuracy / Representativeness 0-6 °C S

' Surface soil, subsurface soil and sediment will each have their own associated field QC.
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SAP Worksheet #12-1D: Field Quality Control Samples- Site UXO-11
Matrix: Surface Soil, Subsurface Soil, Sediment’
Analytical Group: Hexavalent Chromium
Concentration Level: Low
QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria or both (S&A)
Field Duplicate One per 10 field Precision RPD <30% S&A
samples
Equipment Rinseate . N Same as Method
Blank Hexavalent Chromium One per day Bias / Contamination Blank, Refer to S&A
Worksheet #28
One per cooler Accuracy / Representativeness 0-6 °C S

Temperature Blank

' Surface soil, subsurface soil and sediment will each have their own associated field QC.
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SAP Worksheet #12-1E: Field Quality Control Samples- Site UXO-11

Matrix: Surface Water, Groundwater
Analytical Group: Explosives

Concentration Level: Low

QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria | or both (S&A)
Field Duplicate One per 10 field Precision RPD <30% S&A
samples
Equipment Rinseate Same as Method
quip Blank? Explosives One per day Bias / Contamination Blank, Refer to S&A
Worksheet #28
Temperature Blank One per cooler Accuracy / Representativeness 0-6 degrees S
Celsius (°C)

' Surface water and groundwater will each have their own associated field QC.

2 Surface water samples will be collected in the clean bottleware provided by the laboratory; no equipment blank will be collected.
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SAP Worksheet #12-1F: Field Quality Control Samples- Site UXO-11
Matrix:  Surface Water, Groundwater !
Analytical Group: Perchlorate
Concentration Level: Low
QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria or both (S&A)
Field Duplicate One per 10 field samples Precision RPD <15% S&A
Equipment Rinseate Same as Method
auip Blank? Perchlorat One per day Bias / Contamination Blank, Refer to S&A
erchiorate Worksheet #28
Temperature Blank One per cooler Accuracy / Representativeness 0-6 °C S

' Surface water and groundwater will each have their own associated field QC.

2 Surface water samples will be collected in the clean bottleware provided by the laboratory; no equipment blank will be collected.
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SAP Worksheet #12-1G: Field Quality Control Samples- Site UXO-11

Matrix: Surface Water, Groundwater’
Analytical Group: Chromium

Concentration Level: Medium

QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria or both (S&A)
Field Duplicate One per 10 field Precision RPD <20% S&A
samples
Equipment Rinseate Same as Method
quip Blank? Chromium One per day Bias / Contamination Blank, Refer to S&A
Worksheet #28
Temperature Blank One per cooler Accuracy / Representativeness 0-6 °C S

! Surface water and groundwater will each have their own associated field QC.

2 Surface water samples will be collected in the clean bottleware provided by the laboratory; no equipment blank will be collected.
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SAP Worksheet #12-1H: Field Quality Control Samples- Site UXO-11
Matrix: Surface Water, Groundwater’
Analytical Group: Hexavalent Chromium
Concentration Level: Low
QC Sample
Assesses
Error for
Sampling (S),
Measurement Analytical (A),
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Performance Criteria or both (S&A)
Field Duplicate One per 10 field Precision RPD <20% S&A
samples
Equipment Rinseate . N Same as Method
Blank? Hexavalent Chromium One per day Bias / Contamination Blank, Refer to S&A
Worksheet #28
One per cooler Accuracy / Representativeness 0-6 °C S

Temperature Blank

! Surface water and groundwater will each have their own associated field QC.

2 Surface water samples will be collected in the clean bottleware provided by the laboratory; no equipment blank will be collected.
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SAP Worksheet #12-2A: Field Quality Control Samples- Site UXO-17

Matrix: Groundwater
Analytical Group: VOCs

Concentration Level: Medium

Measurement Performance

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

QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria both (S&A)
Field Duplicate One per 10 field samples Precision RPD <30% S&A
Equipment Rinseate Same as Method Blank,
quip One per day Bias / Contamination Refer to Worksheet S&A
Blank
#28
VOCs _
Trip Blank One per cooler Bias / Contamination Same a;llafr?lijlpment S&A
Temperature Blank One per cooler Accuracy / 0-6 °C S

Representativeness
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SAP Worksheet #12-2B: Field Quality Control Samples- Site UXO-17

Matrix: Groundwater
Analytical Group: SVOCs

Concentration Level: Medium

Measurement Performance

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

QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Criteria both (S&A)
Field Duplicate One per 10 field samples Precision RPD <30% S&A
Equipment Rinseate Same as Method Blank,
quip One per day Bias / Contamination Refer to Worksheet S&A
Blank SVOCs #28
One per cooler Accuracy / 0-6 °C S

Temperature Blank

Representativeness
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SAP Worksheet #12-3A: Field Quality Control Samples- Sites UXO-11 & UXO-17 Post-Detonation Sampling

Matrix:  Surface Soil Composite and Surface Soil Incremental’
Analytical Group: Explosives

Concentration Level: Low

QC Sample
Assesses Error for
Sampling (S),
Analytical (A), or
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Measurement Performance Criteria both (S&A)
Field Duplicate One per 10 field samples Precision RPD <20% S&A
Equipment Rinseate . — Same as Method Blank, Refer
Blank Explosives One per day Bias / Contamination to Worksheet #28 S&A
Temperature Blank One per cooler Accuracy / Representativeness 2-6 °C S

'For Field Duplicates, surface soil composite and incremental samples will be treated as separate matrices.
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SAP Worksheet #12-3B: Field Quality Control Samples- Sites UXO-11 & UXO-17 Post-Detonation Sampling
Matrix:  Surface Soil Composite and Surface Soil Incremental’
Analytical Group: Perchlorate
Concentration Level: Low
QC Sample
Assesses Error for
Sampling (S),
Analytical (A), or
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Measurement Performance Criteria both (S&A)
Field Duplicate One per 10 field samples Precision RPD <10% S&A
Equipment Rinseate . S Same as Method Blank, Refer
Blank Perchlorate One per day Bias / Contamination to Worksheet #28 S&A
Temperature Blank One per cooler Accuracy / Representativeness 2-6 °C S

'For Field Duplicates, surface soil composite and incremental samples will be treated as separate matrices.
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SAP Worksheet #12-3C: Field Quality Control Samples- Sites UXO-11 & UXO-17 Post-Detonation Sampling

Matrix:  Surface Soil Composite and Surface Soil Incremental’
Analytical Group: TAL Metals, including Mercury

Concentration Level: Low

QC Sample
Assesses Error for
Sampling (S),
Analytical (A), or
QC Sample Analytical Group Frequency Data Quality Indicators (DQIs) Measurement Performance Criteria both (S&A)
Field Duplicate One per 10 field samples’ Precision RPD <20% S&A
Equipment Rinseate TAL Metals, 2 . _ Same as Method Blank, Refer
Blank including One per day Bias / Contamination to Worksheet #28 S&A
Mercury
Temperature Blank One per cooler Accuracy / Representativeness 2-6 degrees Celsius (°C) S

'For Field Duplicates, surface soil composite and incremental samples will be treated as separate matrices.
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SAP Worksheet #13: Secondary Data Criteria and Limitations Table

Secondary Data

Data Source

Data Generator(s)

How The Data Will Be Used

Limitations on Data Use

Site UXO-11

2011 Archival

CH2M HILL, Archival Records Search
Report for the Preliminary
Assessment/Site Inspection of Site

Marine Corp Library at Quantico
National Archives and Records
Administration

Planning and Sample Location

Data and Archival Records
range in age from 3-65
years old and may not be

Report UXO-11, Former B-5 Practice Hand Camp Lejeune Base Files Selection representative of current
Grenade Course (ASR #2.81) p L€ . pres
Base Personnel Interviews conditions
Data is limited to total
CH2M HILL, Preliminary chromium, , explosives
Assessment/Site Inspection Report CH2M HILL DGM, soil, sediment . . (including PETN and
é? LFTA/Sl MMRP Site UXO-11, Former B-5 surface water and groundwater zlealgrcltlir:%and Sample Location nitroglycerin), and
P Practice Hand Grenade Course (ASR | data 2009 perchlorate results were
#2.81) from composite surface soll
samples
Site UXO-17
CH2M HILL, Archival Records Search | Marine Corp Library at Quantico Data and Archival Records
. Report for the Preliminary National Archives and Records . . range in age from 3-61
é%O%r?rchlval Assessment/Site Inspection of Site Administration gzggtlir;%and Sample Location years old and may not be
P UXO-17, Former Firing Position #2 Camp Lejeune Base Files representative of current
(ASR #2.12) Base Personnel Interviews conditions
Data is limited to explosives
L residues (including
ggsze,\gslr-::;rl;t,lspitr:lllrrrslgzzion Report . nitroglycerin and PETN),
2011 PA/SI MMRP Site UXO-14 Former Indoor | o2 HILL DGM, sofl, Planning and Sample Location | Perhiorate, and TAL metals
Report Pistol Range(ASR #2.199) and Gas Selection ySes.

Chamber (ASR #2.200) (Rifle Range
Area)

groundwater data 2010

samples were potentially
collected prior to a release
from the leaking drum
discovered in April 2011.




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011
PAGE 67 OF 150

This page is intentionally left blank.



INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011

PAGE 68 OF 150

SAP Worksheet #14: Summary of Project Tasks

Pre-Field Tasks

Procure subcontractors.

Schedule field and support staff.

Procure or rent all equipment and bottleware.

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

Field Tasks
The field investigation will accomplish the project objectives through the following
activities, which will be conducted in accordance with CH2M HILL SOPs and the MMRP

Master Project Plans. MEC anomaly avoidance will be conducted by a UXO technician as
described in the APP/HSP (Appendix A of the Work Plan) during all field tasks.

Mobilization

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

General Activities

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

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

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

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

e Review subcontractor Activity Hazard Analysis (AHA) forms.

e Verify that all forms and other project documentation are in order and that project team
members understand their responsibilities regarding project-reporting requirements



INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011

PAGE 69 OF 150

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

Kickoff/Safety Meeting

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

Land Surveying

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

Vegetation Clearance

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

UXO technicians will conduct MEC avoidance activities in the vegetation removal areas
according to the MEC avoidance procedures included in the APP/HSP (Appendix A of the
Work Plan). The brush and trees will be mulched and left in place. Trees greater than

6 inches in diameter will not be removed.

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

Geospatial Information and Electronic Submittals

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

Environmental Site Sampling

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

Surface Soil Sampling- Site UXO-11

Grab surface soil samples will be collected from depths of 0-2 inches.

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

Subsurface Soil Sampling- UXO-11

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

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

Surface Water and Sediment Sampling- Site UXO-11

Field parameters (e.g., DO, temperature, specific conductance, and pH) will be
measured prior to sample collection. Surface water samples 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.

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

Actual surface water and sediment sample location coordinates will be determined
using a handheld GPS in the field. All coordinates will be recorded in the field
logbook.
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SAP Worksheet #14—Summary of Project Tasks (continued)

e Monitoring Well Installation- Site UXO-11 and UXO-17

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

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

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

e Groundwater Sampling- Site UXO-11 and UXO-17

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

Water quality parameters (WQPs), including specific conductance, pH, turbidity,
temperature, 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 10 mV and turbidity within 10 percent or as low as practicable for three
consecutive readings. Depth to water, purge volume, WQPs, and total well depth
measurements will be recorded in the field logbook.



INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011

PAGE 72 OF 150

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

¢ Post-detonation Soil Sampling- Sites UXO-11 and UXO-17 (as applicable)

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

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

Decontamination and Investigation-Derived Waste (IDW) Handling

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

e Wastes generated during the investigation of potentially contaminated sites 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 Field Team Leader (FTL) will be responsible for the documentation, containerization,
and transportation to the appropriate on-base storage facility. The containers will be labeled
in accordance with the Waste Management Plan either with an indelible marker or
preprinted label. Trash will be placed in opaque, black garbage bags and placed into on-
base trash receptacles.

Demobilization

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

e Anomaly removal verification is complete.

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

e Verification of adequate site restoration at each MRS.
o All field equipment will be inspected, packaged, and shipped to the appropriate location.

Analyses and Testing Tasks

e The analytical laboratories will process and prepare samples for analyses and will analyze
all samples for various groups of parameters in accordance with Worksheet #20.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Quality Control Tasks

SOPs for field and laboratory activities will be implemented.

QC samples are described on Worksheet #20.

Secondary Data

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

Data Validation, Review, and Management Tasks

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

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

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

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

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

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

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

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

— The Project Data Manager, Troy Horn, is responsible for data tracking and storage.
— CH2M HILL will coordinate archiving and retrieval of data.

Perform data validation via third party subcontractor (EDS) as per Worksheets #35 and #36.

Documentation and Reporting

Work and data will be documented in the draft Intrusive Investigation Report.

Assessment/Audit Tasks

See Worksheets #31 and #32.
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SAP Worksheet #15-1: Reference Limits and Evaluation Tables - UXO-11

Matrix: Surface Soil, Subsurface Soil, Sediment
Analytical Group: Metals

Concentration Level: Medium

CLEAN MCB RSLs Laboratory
CLEAN MCB CamLej CamLej NCSSL , RSLs Laboratory-specific Control
Industrial for . ; Sample (LCS)
Background Surface Background (Jun. soil (June Residential for PQL Goal (mg/kg) '
Soil (SS) 2X Mean Subsurface Soil 2011) 2011) soil (June (mg/kQg) NLS’ an_d MS_»,D
(mg/kg) (SB) 2X Mean (mg/kg) (ma/kg) 2011) (mg/kg) %R Limits

Analyte CAS No. (mg/kg) LOQ | LoD | DL | LCL | ucL

Chromium 7440-47-3 6.05 14.5 3.8 5.6 0.29 0.145 0.5 | 025 | 0.05 80 120
Chromium VI (Hexavalent) 18540-29-9 NC NC 3.8 5.6 0.29 0.145 1.0 0.40 0.16 70 130

' PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

2 Project quantitation limit (QL) Goals are equal to half of the minimum of the applicable criteria (PALSs).

*DoD Quality Systems Manual (QSM) v.4.1 is the basis for LCS and matrix spike/matrix spike duplicate (MS/MSD) limits.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.
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SAP Worksheet #15-2: Reference Limits and Evaluation Tables — UXO-11
Matrix: Surface Soil, Subsurface Soil, Sediment
Analytical Group: Explosives, including Perchlorate
Concentration Level: Medium
_ _ _ . _ _ . F_’roj_ect o Laboratory-specific (ug/kg) MLS%S%I\IQSL,i?nr}?Ss
CLEAN RSLs Industrial Soil Adjusted, CLEAN RSLs Residential Soil Adjusted, | Quantitation Limit
Analyte CAS No. (June 2011) (ug/kg) (June 2011) (ug/kg) Goal (ug/kg) LOQ LOD DL LCL UCL
1,3,5-Trinitrobenzene 99-35-4 2700000 220000 110000 500 200 100 75 125
1,3-Dinitrobenzene 99-65-0 6200 610 305 500 200 100 80 125
2,4,6-Trinitrotoluene 118-96-7 42000 3600 1800 500 200 100 55 140
2,4-Dinitrotoluene 121-14-2 5500 1600 800 500 200 100 80 125
2,6-Dinitrotoluene 606-20-2 62000 6100 3050 500 200 100 80 120
2-Amino-4,6-dinitrotoluene 35572-78-2 200000 15000 7500 500 300 150 80 125
2-Nitrotoluene 88-72-2 13000 2900 1450 2000 1460 730 80 125
3-Nitrotoluene 99-08-1 6200 610 305 500 300 150 75 120
4-Amino-2,6-dinitrotoluene 19406-51-0 190000 15000 7500 500 200 100 80 125
4-Nitrotoluene 99-99-0 110000 24000 12000 500 300 150 75 125
HMX 2691-41-0 4900000 380000 190000 500 300 100 70 125
Nitrobenzene 98-95-3 24000 4800 2400 500 200 100 75 125
Nitroglycerin 55-63-0 6200 610 305 1000 500 250 60 120
Pentaerythritol tetranitrate (PETN) 78-11-5 120000 12000 6000 1000 500 250 60 120
RDX 121-82-4 24000 5600 2800 500 200 100 70 135
Tetryl 479-45-8 250000 24000 12000 500 200 100 10 150
Perchlorate 14797-73-0 72000 5500 2750 2 1 0.5 80 120

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. There are no background values for explosives at MCB CamLej. There are no NCSSLs for explosives.

% Project QL Goals are equal to half of the minimum of the applicable criteria (PALS).
*DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.
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SAP Worksheet #15-3: Reference Limits and Evaluation Tables — UXO-11

Matrix: Groundwater
Analytical Group: Total and Dissolved Metals

Concentration Level: Medium

MCB CamLe CLEAN RSLs Tapwater Project Laboratory-specific (ug/L) LCS, MS,_an_d 3
Background NC2L (Jan. 2010) . o . MSD %R Limits
Analytes CAS No. Adjusted (June 2011) MCL (ug/L) Quantitation Limit
Groundwater (GW) 2X (ug/L) L Goal L
Mean (ug/L) (ug/L) oal (ug/L) LOQ LOD DL LCL ucL
Chromium 7440-47-3 3.13 10 0.043 100 0.0215 6.0 3.0 0.450 80 120
Chromium (Hexavalent) 18540-29-9 NC 10 0.043 NC 0.0215 30 15 5.4 80 120

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. There are no NC2B criteria for these analytes.

% Project QL Goals are equal to half of the minimum of the applicable criteria (PALS).

®DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.
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SAP Worksheet #15-4: Reference Limits and Evaluation Tables — UXO-11

Matrix: Surface Water

Analytical Group: Total and Dissolved Metals

Concentration Level: Medium

LCS, MS, and MSD %R

Analvtes CAS No NRWQC (Jan. 2010) CLEAN RSLs Tapwater Adjusted Project Quantitation Limit Laboratory-specific (ug/L) Limits®
y ' (ugl/L) (June 2011) (ug/L) Goal (uglL)
LOQ LOD DL LCL UCL
Chromium 7440-47-3 100 0.043 0.0215 6.0 3.0 0.450 80 120
Chromium (Hexavalent) 18540-29-9 NC 0.043 0.0215 30 15 54 80 120

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. There are no NC2B criteria for these analytes.

% Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).

*DoD QSM v.4.1 is the basis for LCS and MS/MSD limits.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011

PAGE 78 OF 150

SAP Worksheet #15-5: Reference Limits and Evaluation Tables — UXO-11

Matrix: Surface Water, Groundwater
Analytical Group: Explosives, including Perchlorate
Concentration Level: Medium

CLEAN
NRWQC RSLs Project Laboratory-specific LCS, MSO’ and
Analyte CAS No. (Jan. Tapwater | Quantitation (ug/L) '\f_SD /05
2010) Adjusted Limit Goal Imits
(ug/L) (June 2011) (ug/L)

(ug/L) LOQ | LOD DL LCL | ucCL

1,3,5-Trinitrobenzene 99-35-4 NC 110 55 0.325 | 0.208 | 0.104 69 114
1,3-Dinitrobenzene 99-65-0 NC 0.37 0.185 0.325 | 0.208 | 0.104 77 109
2,4,6-Trinitrotoluene 118-96-7 NC 1.8 0.9 0.325 | 0.208 | 0.104 70 126
2 4-Dinitrotoluene 121-14-2 0.11 NA 0.055 0.325 | 0.208 | 0.104 76 117
2,6-Dinitrotoluene 606-20-2 NC 3.7 1.85 0.325 | 0.156 | 0.078 78 109
2-Amino-4,6-dinitrotoluene 35572-78-2 NC 7.3 3.65 0.325 | 0.208 | 0.104 70 125
2-Nitrotoluene 88-72-2 NC 0.31 0.155 0.325 | 0.208 | 0.104 59 113
3-Nitrotoluene 99-08-1 NC 0.37 0.185 0.325 | 0.208 | 0.104 58 114
4-Amino-2,6-dinitrotoluene 19406-51-0 NC 7.3 3.65 0.325 | 0.208 | 0.104 68 126
4-Nitrotoluene 99-99-0 NC 4.2 2.1 0.65 0.208 | 0.104 60 120
HMX 2691-41-0 NC 180 90 0.325 | 0.208 | 0.104 55 120
Nitrobenzene 98-95-3 17 NA 8.5 0.325 | 0.208 | 0.104 63 110
Nitroglycerin 55-63-0 NC 0.37 0.185 1.3 0.65 0.325 45 134
Pentaerythritol tetranitrate (PETN) | 78-11-5 NC 7.3 3.65 1.3 0.26 0.13 56 139
RDX 121-82-4 NC 0.61 0.305 0.325 | 0.208 | 0.104 65 132
Tetryl 479-45-8 NC 15 75 0.65 0.26 0.13 59 123
Perchlorate 14797-73-0 NC 2.6 1.3 0.2 0.1 0.05 80 120

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. There are no NC2B Standards for explosives.

% Project QL Goals are equal to half of the minimum of the applicable criteria (PALs).
*DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.
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SAP Worksheet #15-6: Reference Limits and Evaluation Tables — UXO-17

Matrix: Groundwater
Analytical Group: VOCs
Concentration Level: Medium

CLEAN RSLs Project o LCS, MS, and MSD
Analyte CAS No. NC2L (Jan. 2010) Tapwater MCL (ug/L) Quantitatjion Limit Laboratory-specific (ug/L) %R Limits®
(ug/) Adjusted (Jan. Goal (ug/L)
2010) (ug/)

LOQ LOD DL LCL UCL
1,1,1-Trichloroethane 71-55-6 200 910 200 100 1.0 1.0 0.59 65 130
1,1,2,2-Tetrachloroethane 79-34-5 0.2 0.067 NC 0.0335 1.0 1.0 0.54 65 130
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 200000 5900 NC 2950 1.0 1.0 0.73 47 173
1,1,2-Trichloroethane 79-00-5 NC 0.042 5 0.021 1.0 1.0 0.63 75 125
1,1-Dichloroethane 75-34-3 6 2.4 NC 1.2 1.0 1.0 0.57 70 135
1,1-Dichloroethene 75-35-4 7 34 7 3.5 1.0 1.0 0.94 70 130
1,2,4-Trichlorobenzene 120-82-1 70 0.41 70 0.205 1.0 1.0 0.70 65 135
1,2-Dibromo-3-chloropropane 96-12-8 0.04 0.00032 0.2 0.00016 1.0 1.0 0.96 50 130
1,2-Dibromoethane 106-93-4 0.02 0.0065 0.05 0.00325 1.0 1.0 0.78 80 120
1,2-Dichlorobenzene 95-50-1 20 37 600 10 1.0 1.0 0.57 70 120
1,2-Dichloroethane 107-06-2 0.4 0.15 5 0.075 1.0 1.0 0.50 70 130
1,2-Dichloropropane 78-87-5 0.6 0.39 5 0.195 1.0 1.0 0.80 75 125
1,3-Dichlorobenzene 541-73-1 200 NC 100 1.0 1.0 0.53 75 125
1,4-Dichlorobenzene 106-46-7 6 0.43 75 0.215 1.0 1.0 0.46 75 125
2-Butanone 78-93-3 4000 710 NC 355 5.0 2.5 4.5 30 150
2-Hexanone 591-78-6 NC 4.7 NC 2.35 5.0 2.5 1.4 55 130
4-Methyl-2-pentanone 108-10-1 NC 200 NC 100 5.0 25 2.8 60 135
Acetone 67-64-1 6000 2200 NC 1100 5.0 2.5 1.8 40 140
Benzene 71-43-2 1 0.41 5 0.205 1.0 1.0 0.58 80 120
Bromodichloromethane 75-27-4 0.6 0.12 80 0.06 1.0 1.0 0.49 75 120
Bromoform 75-25-2 4 8.5 80 2 1.0 1.0 0.75 70 130
Bromomethane 74-83-9 NC 0.87 NC 0.435 1.0 1.0 0.95 30 145
Carbon disulfide 75-15-0 700 100 NC 50 5.0 5.0 1.9 35 160
Carbon tetrachloride 56-23-5 0.3 0.44 5 0.15 1.0 1.0 0.65 65 140
Chlorobenzene 108-90-7 50 9.1 100 4.55 1.0 1.0 0.51 80 120
Chloroethane 75-00-3 3000 2100 NC 1050 1.0 1.0 0.98 60 135
Chloroform 67-66-3 70 0.19 80 0.095 1.0 1.0 0.54 65 135
Chloromethane 74-87-3 3 19 NC 1.5 1.0 1.0 0.82 40 125
cis-1,2-Dichloroethene 156-59-2 70 7.3 70 3.65 1.0 1.0 0.49 70 125
cis-1,3-Dichloropropene 10061-01-5 0.4 0.43 NC 0.2 1.0 1.0 0.59 70 130
Cyclohexane 110-82-7 NC 1300 NC 650 2.0 1.0 0.93 70 130
Dibromochloromethane 124-48-1 0.4 0.15 80 0.075 1.0 1.0 0.44 60 135
Dichlorodifluoromethane (Freon-12) 75-71-8 1000 20 NC 10 1.0 1.0 0.74 30 155
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Matrix: Groundwater
Analytical Group: VOCs
Concentration Level: Medium

SAP Worksheet #15-6: Reference Limits and Evaluation Tables — UXO-17 (continued)

CLEAN RSLs Project
Analyte CAS No. NC2L ((jgz) 2010) Tapwater Adjusted MCL (ug/L) _ Quantjitation Laboratory-specific (ug/L) MLSCDS(;/o,gSL’i%ni?ss
(Jan. 2010) (ug/l) Limit Goal (ug/L)
Ethylbenzene 100-41-4 600 1.5 700 0.75 1.0 1.0 0.69 75 125
Isopropylbenzene 98-82-8 70 68 NC 34 1.0 1.0 0.67 75 125
Methyl Acetate 79-20-9 NC 3700 NC 1850 2.0 1.0 0.95 70 130
Methyl-tert-butyl ether (MTBE) 1634-04-4 20 12 NC 6 1.0 1.0 0.60 65 125
Methylcyclohexane 108-87-2 NC NC NC Lab LOD 2.0 1.0 0.59 70 130
Methylene chloride 75-09-2 5 4.8 5 24 5.0 5.0 0.69 55 140
Styrene 100-42-5 70 160 100 35 1.0 1.0 0.49 65 135
Tetrachloroethene 127-18-4 0.7 0.11 5 0.055 1.0 1.0 0.76 45 150
Toluene 108-88-3 600 230 1000 115 1.0 1.0 0.58 75 120
trans-1,2-Dichloroethene 156-60-5 100 11 100 55 1.0 1.0 0.72 60 140
trans-1,3-Dichloropropene 10061-02-6 0.4 0.43 NC 0.2 1.0 1.0 0.64 55 140
Trichloroethene 79-01-6 3 2 5 1 1.0 1.0 0.55 70 125
Trichlorofluoromethane(Freon-11) 75-69-4 2000 130 NC 65 1.0 1.0 0.68 60 145
Vinyl chloride 75-01-4 0.03 0.016 2 0.008 1.0 1.0 0.71 50 145
Xylene, total 1330-20-7 500 20 10000 10 2.0 2.0 1.3 75 130

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. There are no base background values for VOCs.

2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALSs).

*DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.
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SAP Worksheet #15-7: Reference Limits and Evaluation Tables — UXO-17

Matrix: Groundwater
Analytical Group: SVOCs
Concentration Level: Medium

CLEAN RSLs Project Laboratory-specific (ug/L) LCS, MS,.an_d QASD %R
Analyte CAS No. NC2L ((jgﬂ) 2010) AdijsF)tggtE]ran. MCL (ug/L) Quantitation Limit Limits

2010) (ug/ Goal (ug/L) LOQ LOD DL LCL UCL
1,1-Biphenyl 92-52-4 400 0.083 NC 0.0415 10 5.0 2.50 46 83
2,2'-Oxybis(1-chloropropane) 108-60-1 NC 0.32 NC 0.16 10 6.0 2.40 25 130
2,4,5-Trichlorophenol 95-95-4 NC 370 NC 185 10 3.0 1.50 50 110
2,4,6-Trichlorophenol 88-06-2 NC 3.7 NC 1.85 10 6.0 3.30 50 115
2,4-Dichlorophenol 120-83-2 NC 11 NC 5.5 10 6.0 4.00 50 105
2,4-Dimethylphenol 105-67-9 100 73 NC 36.5 10 6.0 3.00 30 110
2,4-Dinitrophenol 51-28-5 NC 7.3 NC 3.65 10 6.0 3.30 15 140
2,4-Dinitrotoluene 121-14-2 NC 0.22 NC 0.11 10 3.0 2.10 50 120
2,6-Dinitrotoluene 606-20-2 NC 3.7 NC 1.85 10 3.0 2.40 50 115
2-Chloronaphthalene 91-58-7 NC 290 NC 145 10 3.0 1.90 50 105
2-Chlorophenol 95-57-8 NC 18 NC 9 10 6.0 3.60 35 105
2-Methylnaphthalene 91-57-6 30 15 NC 7.5 10 3.0 2.1 45 105
2-Methylphenol 95-48-7 NC 180 NC 90 10 6.0 1.60 40 110
2-Nitroaniline 88-74-4 NC 37 NC 18.5 10 6.0 2.50 50 115
2-Nitrophenol 88-75-5 NC 18 NC 9 10 6.0 4.20 40 115
3,3'-Dichlorobenzidine 91-94-1 NC 0.15 NC 0.075 10 3.0 2.30 20 110
3-Nitroaniline 99-09-2 NC NC NC Lab LOD 10 3.0 2.10 25 125
4,6-Dinitro-2-methylphenol 534-52-1 NC 0.29 NC 0.145 10 6.0 4.30 40 130
4-Bromophenyl-phenylether 101-55-3 NC NC NC Lab LOD 10 3.0 1.40 50 115
4-Chloro-3-methylphenol 59-50-7 NC 370 NC 185 10 6.0 3.10 45 110
4-Chloroaniline 106-47-8 NC 0.34 NC 0.17 10 6.0 2.40 15 110
4-Chlorophenyl-phenylether 7005-72-3 NC 18 NC 9 10 3.0 1.90 50 110
3&4-Methylphenol 106-44-5 40 18 NC 9 10 6.0 3.50 30 110
4-Nitroaniline 100-01-6 NC 3.4 NC 1.7 10 3.0 2.20 35 120
4-Nitrophenol 100-02-7 NC 0.12 NC 0.06 10 3.0 1.80 0 125
Acenaphthene 83-32-9 80 220 NC 40 10 3.0 2.1 45 110
Acenaphthylene 208-96-8 200 220 NC 100 10 3.0 2.3 50 105
Acetophenone 98-86-2 NC 370 NC 185 10 6.0 4.80 70 130
Anthracene 120-12-7 2000 1100 NC 550 10 3.0 1.8 55 110
Atrazine 1912-24-9 NC 0.29 3 0.145 10 5.0 2.60 70 130
Benzaldehyde 100-52-7 NC 370 NC 185 10 5.0 2.60 43 87
Benzo(a)anthracene 56-55-3 0.05 0.029 NC 0.0145 10 3.0 2.3 55 110
Benzo(a)pyrene 50-32-8 0.005 0.0029 0.2 0.00145 10 3.0 2.2 55 110
Benzo(b)fluoranthene 205-99-2 0.05 0.029 NC 0.0145 10 3.0 2.0 45 120
Benzo(g,h,i)perylene 191-24-2 200 110 NC 55 10 3.0 2.2 40 125
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SAP Worksheet #15-7: Reference Limits and Evaluation Tables — UXO-17 (continued)

Matrix: Groundwater
Analytical Group: SVOCs
Concentration Level: Medium

CLEAN RSLs Project
Analyte CAS No. NC2L (Jan. 2010) (ug/l) Tapwater Adjusted MCL (ug/L) Qanr!t|tat|on Laboratory-specific (ug/L) LCSO’ MS,_an_d I3\/ISD
(Jan. 2010) (ug/l) imit Goal %R Limits
(ug/L)
Benzo(k)fluoranthene 207-08-9 0.5 0.29 NC 0.145 10 3.0 2.2 45 125
bis(2-Chloroethoxy)methane 111-91-1 NC 11 NC 5.5 10 6.0 2.40 45 105
bis(2-Chloroethyl)ether 111-44-4 0.03 0.012 NC 0.006 10 6.0 2.40 35 110
bis(2-Ethylhexyl)phthalate 117-81-7 3 4.8 6 1.5 10 3.0 2.70 40 125
Butylbenzylphthalate 85-68-7 1000 35 NC 17.5 10 3.0 3.40 45 115
Caprolactam 105-60-2 4000 1800 NC 900 10 4.0 0.920 13 24
Carbazole 86-74-8 NC NC NC Lab LOD 10 3.0 1.90 50 115
Chrysene 218-01-9 5 2.9 NC 1.45 10 3.0 2.5 55 110
Dibenz(a,h)anthracene 53-70-3 0.005 0.0029 NC 0.00145 10 3.0 1.9 40 125
Dibenzofuran 132-64-9 NC 3.7 NC 1.85 10 3.0 2.30 55 105
Diethylphthalate 84-66-2 6000 2900 NC 1450 10 3.0 2.10 40 120
Dimethyl phthalate 131-11-3 NC NC NC Lab LOD 10 3.0 2.00 25 125
Di-n-butylphthalate 84-74-2 700 370 NC 185 10 3.0 2.50 55 115
Di-n-octylphthalate 117-84-0 100 4.8 NC 2.4 10 3.0 2.30 35 135
Fluoranthene 206-44-0 300 150 NC 75 10 3.0 2.5 55 115
Fluorene 86-73-7 300 150 NC 75 10 3.0 2.1 50 110
Hexachlorobenzene 118-74-1 0.02 0.042 1 0.01 10 3.0 1.20 50 110
Hexachlorobutadiene 87-68-3 0.4 0.86 NC 0.2 10 3.0 1.40 25 105
Hexachlorocyclopentadiene 77-47-4 NC 22 50 11 10 3.0 1.10 13 120
Hexachloroethane 67-72-1 NC 3.7 NC 1.85 10 6.0 1.60 30 100
Indeno(1,2,3-cd)pyrene 193-39-5 0.05 0.029 NC 0.0145 10 3.0 2.2 45 125
Isophorone 78-59-1 40 71 NC 20 10 6.0 2.70 50 110
Naphthalene 91-20-3 6 0.14 NC 0.07 10 6.0 2.1 40 100
Nitrobenzene 98-95-3 NC 0.12 NC 0.06 10 6.0 2.60 45 110
n-Nitroso-di-n-propylamine 621-64-7 NC 0.0096 NC 0.0048 10 6.0 2.60 35 130
n-Nitrosodiphenylamine 86-30-6 NC 14 NC 7 10 6.0 3.80 50 110
Pentachlorophenol 87-86-5 0.3 0.17 1 0.085 10 3.0 3.50 40 115
Phenanthrene 85-01-8 200 1100 NC 100 10 3.0 1.5 50 115
Phenol 108-95-2 30 1100 NC 15 10 6.0 1.70 40 115
Pyrene 129-00-0 200 110 NC 55 10 3.0 2.6 50 130

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs. There are no base background values for SVOCs.
® Project QL Goals are equal to half of the minimum of the applicable criteria (PALS).

*DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.
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SAP Worksheet #15-8: Reference Limits and Evaluation Tables — UXO-11 and 17 Post-Detonation Sampling

Matrix: Surface Soil Composite, Surface Soil Incremental
Analytical Group: Metals
Concentration Level: Medium

RSLs _ Laboratory-specific LCS, MS,

Industrial RSLs Project (malkg) ,and MSD,

NCSSL for soil | Residential | Quantitation %R Limits

CLEAN MCB CamLej (June (June for soil Limit Goal
CLEAN MCB CamLej Background Background SB 2X Mean 2011) 2011) | (June 2011) (mg/kg) LOQ | LOD | DL |LCL |UCL
Analyte CAS No. SS 2X Mean (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 7429-90-5 5487 10369 NC 99000 7700 2743.5 10 5 2.7 80 120
Antimony 7440-36-0 0.447 0.36 6.43 41 3.1 0.18 2 1 0.49 80 120
Arsenic 7440-38-2 0.626 2.12 5.8 1.6 0.39 0.195 2 1 0.39 80 120
Barium 7440-39-3 14.5 16.6 580 19000 1500 7.25 5 0.25 0.019 | 80 120
0.007
Beryllium 7440-41-7 0.103 0.165 63 200 16 0.0515 0.05 0.025 1 80 120
Cadmium 7440-43-9 0.033 0.023 3 80 7 0.0115 0.2 0.1 0.014 80 120
Calcium 7440-70-2 6360 441 NC NC NC 220.5 25 12.5 0.67 80 120
Chromium 7440-47-3 6.05 14.5 3.8 5.6 0.29 0.145 0.5 0.25 0.05 80 120
Cobalt 7440-48-4 0.294 0.822 0.9 30 2.3 0.147 0.5 0.25 0.03 80 120
Copper 7440-50-8 4.83 2.56 700 4100 310 1.28 0.5 0.25 0.16 80 120
Iron 7439-89-6 3245 5439 150 72000 5500 75 10 5 1.4 80 120
Lead 7439-92-1 12.3 8.49 270 800 400 4.245 1 0.5 0.24 80 120
Magnesium 7439-95-4 238 363 NC NC NC 119 25 12.5 14 80 120
Manganese 7439-96-5 13.7 9.25 65 2300 180 4.625 1 0.5 0.045 80 120
0.001 0.008 | 0.016

Mercury 7439-97-6 0.081 0.071 1 31 2.3 0.0355 9 1 2 80 120
Nickel 7440-02-0 1.21 2.27 130 2000 150 0.605 0.5 0.25 0.08 80 120
Potassium 7440-09-7 116 361 NC NC NC 58 25 12.5 7.9 80 120
Selenium 7782-49-2 0.563 0.505 2.1 510 39 0.2525 2 1 0.48 80 120
Silver 7440-22-4 0.14 0.129 3.4 510 39 0.0645 0.5 0.25 0.063 80 120
Sodium 7440-23-5 80.9 68.3 NC NC NC 34.15 25 12.5 9 80 120
Thallium 7440-28-0 0.36 0.38 0.28 1 0.078 0.039 1 0.5 0.32 80 120
Vanadium 7440-62-2 8.9 17.2 6 520 39 4.45 0.5 0.25 0.072 80 120
Zinc 7440-66-6 10.8 6.59 1200 31000 2300 3.295 0.5 0.25 0.19 80 120

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

2 Project QL Goals are equal to half of the minimum of the applicable criteria (PALSs).

*DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the

PAL.
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SAP Worksheet #15-9: Reference Limits and Evaluation Tables — UXO-11 and 17 Post-Detonation Sampling

Matrix: Surface Soil Composite, Surface Soil Incremental
Analytical Group: Explosives, including Perchlorate
Concentration Level: Medium

LCS, MS, and MSD

CLEAN RSLs Industrial CLEAN RSLs Residential %R Limits®
Soil Adjusted, (June 2011) | Soil Adjusted, (June 2011) | Project Quantitation Limit Goal Laboratory-specific (ug/kg)
Analyte CAS No. (ug/kg) (ug/kg) (ug/kg) LOQ LOD DL LCL UCL
1,3,5-Trinitrobenzene 99-35-4 2700000 220000 110000 500 200 100 75 125
1,3-Dinitrobenzene 99-65-0 6200 610 305 500 200 100 80 125
2,4,6-Trinitrotoluene 118-96-7 42000 3600 1800 500 200 100 55 140
2,4-Dinitrotoluene 121-14-2 5500 1600 800 500 200 100 80 125
2,6-Dinitrotoluene 606-20-2 62000 6100 3050 500 200 100 80 120
2-Amino-4,6-dinitrotoluene 35572-78-2 200000 15000 7500 500 300 150 80 125
2-Nitrotoluene 88-72-2 13000 2900 1450 2000 1460 730 80 125
3-Nitrotoluene 99-08-1 6200 610 305 500 300 150 75 120
4-Amino-2,6-dinitrotoluene 19406-51-0 190000 15000 7500 500 200 100 80 125
4-Nitrotoluene 99-99-0 110000 24000 12000 500 300 150 75 125
HMX 2691-41-0 4900000 380000 190000 500 300 100 70 125
Nitrobenzene 98-95-3 24000 4800 2400 500 200 100 75 125
Nitroglycerin 55-63-0 6200 610 305 1000 500 250 60 120
Pentaerythritol tetranitrate (PETN) 78-11-5 120000 12000 6000 1000 500 250 60 120
RDX 121-82-4 24000 5600 2800 500 200 100 70 135
Tetryl 479-45-8 250000 24000 12000 500 200 100 10 150
Perchlorate 14797-73-0 72000 5500 2750 2 1 0.5 80 120

"PALs were developed to be protective of human health and the environment. Refer to Worksheets #10 and #11 for a detailed discussion on development of PALs.

There are no background values for explosives at MCB CamLej. There are no NCSSLs for explosives.

% Project QL Goals are equal to half of the minimum of the applicable criteria (PALS).

*DoD QSM v.4.1 is the basis for LCS and MS/MSD limits. Bolded values represent in-house limits when DoD QSM v.4.1 limits do not exist.

Shading represents cases where the PAL or project QL goal is lower than the laboratory LOD. Non-detects will be reported at the LOD but will not be considered an exceedance of the PAL.
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SAP Worksheet #16: Project Schedule/Timeline Table

Dates (MM/DD/YY)

Anticipated Date(s) Anticipated Date of Deliverable
Activities Organization of Initiation Completion Deliverable Due Date
. Draft Work Plan
Work Plan preparation CH2M HILL 5/19/11 7/5/11 Draft UFP SAP 7/5/11
UFP-SAP reviewed by Navy Navy 7/7/11 7/8/11 Comments
UFP-SAP- address Navy Draft Work Plan
comments CH2M HILL 711111 7111/11 Draft UEP SAP 71111
UFP-SAP Review and Approval by | \ic pENR, EPA Region IV | 7/12/11 711511 Comments
Regulatory Agencies
. Final Work Plan
Comment resolution Navy, CH2M HILL 7/18//11 7/19/11 Final UFP SAP 7/19/11
. Navy, NC DENR, EPA Final Work Plan
Final acceptance Region IV 7/20/11 7/25/11 Final UEP SAP 7/25/11
Subcontracting CH2M HILL 5/19/11 711111 Subcontractor
Contracts
Site UXO-11 Intrusive Anomaly Subcontractor w/ Anomaly
Investigation CH2M HILL 8/2im 8/2/1 Investigation
i't? UXO-11 Field Sampling CH2M HILL 71111 7/22/11 Environ. Samples
ctivities
. . Subcontractors w/ Vegetation
Site UXO-17 Vegetation Clearance CH2M HILL 713/11 7/18/11 Clearance
Site UXO-17 Intrusive Anomaly Subcontractor w/ Anomaly
Investigation CH2M HILL 712511 712911 Investigation
Sltg QXO-17 Field Sampling CH2M .HILL, Sgbcontrqctor 7/14/11 7/26/11 Environ. Samples
Activities for drilling/well installation
Lak_;orqtory analyses and data CH2M HILL 7/25/11 8/16/11 Analytical and DV 8/16/11
validation Reports
Site UXO-11 Data management CH2M HILL 8/16/11 9/12/11 Site UXO-11 Draft 9/12/11
and report preparation Expanded S| Report
Site UXO-17 Data management CH2M HILL 8/18/11 9/14/11 Site UXO-17 Draft 9/14/11

and report preparation

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

General Approach: The general approach for sampling was developed to meet Navy, USEPA,
and NCDENR requirements for the expanded site inspection. One of the objectives of this
investigation is to further characterize potential human health and ecological risks at Site
UXO 11 and UXO-17.

At Site UXO-11, the explosives residue nitroglycerin exceeded screening criteria in surface soil
and nitrobenzene exceeded screening criteria in groundwater. Chromium was detected above
screening values in all media. Speciation of chromium would indicate whether chromium was
present onsite as hexavalent chromium, the most toxic form. Grab surface soil, subsurface soil,
sediment, surface, water, and groundwater samples will be collected and analyzed for
explosives residues (including nitroglycerin and PETN), perchlorate, chromium, and hexavalent
chromium. Surface water and groundwater samples will be additionally analyzed for dissolved
chromium and dissolved hexavalent chromium to assess transport pathways to surface water
and sediment and availability to receptors.

At Site UXO-17, previous investigations were limited to MCs. In April 2011, a buried 55-gallon
drum was found within the 4-acre portion of the site that was leaking an unknown substance. A
sample collected from the drum indicated it contained VOCs, SVOCs, and metals. Impacted soil
was removed. To evaluate impact to groundwater, three new monitoring wells will be installed
and eight groundwater samples will be collected and analyzed for VOCs and SVOCs.

The site investigation will draw upon historical information and the results of the previous and
ongoing investigations to guide the selection of areas for sample collection. The sample
locations at Site UXO-17 are based upon the discovery of a leaking, buried 55-gallon drum in
April 2011.

Sample Matrices: Sample matrices at Site UXO-11 will include surface soil, subsurface soil,
sediment, surface water, and groundwater. The sample matrix at Site UXO-17 includes only
groundwater.

Analytical Groups: The target analytical groups for Site UXO-11 will be explosives residues
(including nitroglycerin and PETN), perchlorate, chromium, and hexavalent chromium (for
surface and subsurface soil and sediment); explosives residues (including nitroglycerin and
PETN), perchlorate, total chromium, dissolved chromium, total hexavalent chromium, and
dissolved hexavalent chromium (for surface water), and explosives residues (including
nitroglycerin and PETN), perchlorate, total chromium, dissolved chromium, total hexavalent
chromium, and dissolved hexavalent chromium (for groundwater).

The target analytical groups for Site UXO-17 will be VOCs and SVOCs. The rationale for the
selection of the target analytes was based on the analytical results from characterization
sampling of the buried drum.
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SAP Worksheet #17: Sampling Design and Rationale (continued)

Site Sample Numbers and Locations: The sampling approach, the rationale for the matrices to
be sampled, the number of samples per matrix, the analytical groups, and the relevant
concentration action levels are discussed in Worksheets #10-1 (Site UXO-11), #10-2

(Site UXO-17), #11, #14 and #15. Sample location figures are provided in Worksheets #10-1 and
#10-2. Exact sampling locations will be determined in the field during the site reconnaissance
conducted by CH2M HILL staff, and may be re-located to avoid site obstructions, if present. Site
sampling locations were agreed upon by the project team.

Sampling Frequency and Seasonal Considerations: The field sampling activities will be
completed in a single mobilization for each site. Since the objective of this investigation is only
to identify the presence of potential environmental impacts, the assessment activities will not
evaluate seasonal influences.



INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011

PAGE 90 OF 150

SAP Worksheet #18-1: Location-Specific Sampling Methods/SOP Requirements Table - UXO-11

Explosive Residues, Dissolved
Screening Interval / QA/QC including PETN and Total Hexavalent Dissolved Hexavalent
Sample Location type Sample ID Nitroglycerin Perchlorate Total Chromium Chromium Chromium Chromium
MR11-MWO01 MR11-GW01-11C X X X X X X
MR11-MW02 MR11-GW02-11C X X X X X X
MR11-MW03 MR11-GW03-11C X X X X X X
MR11-MW04 MR11-GW04-11C X X X X X X
MR11-MW05 MR11-GW05-11C X X X X X X
MR11-MW## Duplicate MR11-GW##D-11C X X X X X X
MR11-MW## MS MR11-GW##-11C-MS X X X X X X
MR11-MW## MSD MR11-GW##-11C-SD X X X X X X
MR11-1S05 0-2" bgs MR11-SS05-11C X X X X
MR11-1S06 0-2" bgs MR11-SS06-11C X X X X
MR11-1S07 0-2" bgs MR11-SS07-11C X X X X
MR11-1S08 0-2" bgs MR11-SS08-11C X X X X
MR11-1S09 0-2" bgs MR11-SS09-11C X X X X
MR11-1S10 0-2" bgs MR11-8S10-11C X X X X
MR11-1S11 0-2" bgs MR11-SS11-11C X X X X
MR11-1S12 0-2" bgs MR11-SS12-11C X X X X
MR11-1S13 0-2" bgs MR11-SS13-11C X X X X
MR11-1S14 0-2" bgs MR11-SS14-11C X X X X
MR11-IS15 0-2" bgs MR11-SS15-11C X X X X
MR11-1S16 0-2" bgs MR11-SS16-11C X X X X
MR11-1S17 0-2" bgs MR11-SS17-11C X X X X
MR11-1S18 0-2" bgs MR11-SS18-11C X X X X
MR11-1S19 0-2" bgs MR11-SS19-11C X X X X
MR11-1S20 0-2" bgs MR11-SS20-11C X X X X
MR11-1S21 0-2" bgs MR11-SS21-11C X X X X
MR11-1S22 0-2" bgs MR11-8S22-11C X X X X
MR11-1S23 0-2" bgs MR11-SS23-11C X X X X
MR11-1S24 0-2" bgs MR11-8S24-11C X X X X
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Explosive Residues, Dissolved
Screening Interval / QA/QC including PETN and Total Hexavalent Dissolved Hexavalent
Sample Location type Sample ID Nitroglycerin Perchlorate Total Chromium Chromium Chromium Chromium
MR11-IS## Duplicate MR11-SB##D-11C X X X X
MR11-IS## Duplicate MR11-SB##D-11C X X X X
MR11-IS## MS MR11-SB##-11C-MS X X X X
MR11-IS## MSD MR11-SB##-11C-SD X X X X
MR11-1S05 approx. 5' bgs MR11-SB05-11C X X X X
MR11-1S06 approx. 5' bgs MR11-SB06-11C X X X X
MR11-1S07 approx. 5' bgs MR11-SB07-11C X X X X
MR11-1S08 approx. 5' bgs MR11-SB08-11C X X X X
MR11-1S09 approx. 5' bgs MR11-SB09-11C X X X X
MR11-1S10 approx. 5' bgs MR11-SB10-11C X X X X
MR11-IS11 approx. 5' bgs MR11-SB11-11C X X X X
MR11-1S12 approx. 5' bgs MR11-SB12-11C X X X X
MR11-1S13 approx. 5' bgs MR11-SB13-11C X X X X
MR11-1S14 approx. 5' bgs MR11-SB14-11C X X X X
MR11-1S15 approx. 5' bgs MR11-SB15-11C X X X X
MR11-IS16 approx. 5' bgs MR11-SB16-11C X X X X
MR11-1S17 approx. 5' bgs MR11-SB17-11C X X X X
MR11-1S18 approx. 5' bgs MR11-SB18-11C X X X X
MR11-1S19 approx. 5' bgs MR11-SB19-11C X X X X
MR11-1S20 approx. 5' bgs MR11-SB20-11C X X X X
MR11-1S21 approx. 5' bgs MR11-SB21-11C X X X X
MR11-1S22 approx. 5' bgs MR11-SB22-11C X X X X
MR11-1S23 approx. 5' bgs MR11-SB23-11C X X X X
MR11-1S24 approx. 5' bgs MR11-SB24-11C X X X X
MR11-IS## Duplicate MR11-SB##D-11C X X X X
MR11-IS## Duplicate MR11-SB##D-11C X X X X
MR11-IS## MS MR11-SB##-11C-MS X X X X
MR11-IS## MSD MR11-SB##-11C-SD X X X X
MR11-SW/SD03 MR11-SW03-11C X X X X X X
MR11-SW/SD04 MR11-SW04-11C X X X X X X
MR11-SW/SD## Duplicate MR11-SWi#D-11C X X X X
MR11-SW/SD## MS MR11-SW##-11C-MS X X X X
MR11-SW/SD## MSD MR11-SW##-11C-SD X X X X
MR11-SW/SD03 MR11-SD03-11C X X X X
MR11-SW/SD04 MR11-SD04-11C X X X X
MR11-SW/SD## Duplicate MR11-SD##D-11C X X X X
MR11-SW/SD## MS MR11-SD##-11C-MS X X X X
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Explosive Residues, Dissolved
Screening Interval / QA/QC including PETN and Total Hexavalent Dissolved Hexavalent
Sample Location type Sample ID Nitroglycerin Perchlorate Total Chromium Chromium Chromium Chromium
MR11-SW/SD## MSD MR11-SD##-11C-SD X X X X
N/A Equipment Blank MR11-EB##-MMDDYY-GW X X X X X X
N/A Equipment Blank MR11-EB##-MMDDYY-SO X X X X
N/A Equipment Blank MR11-EB##-MMDDYY-SW X X X X X X
N/A Equipment Blank MR11-EB##-MMDDYY-SD X X X X
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SAP Worksheet #18-2: Location-Specific Sampling Methods/SOP Requirements Table - UXO-17

Screening

Interval / QA/QC

Sample Location type Sample ID VOCs SVOCs
MR17-TWO09 3-13 ft MR17-MW09-11C

MR17-TW11 4-14 ft MR17-MW11-11C X X
MR17-TW13 7-17 ft MR17-MW13-11C X X
MR17-TW14 6-16 ft MR17-MW14-11C X X
MR17-TW15 3-13 ft MR17-MW15-11C X X
MR17-TW16 TBD MR17-MW16-11C X X
MR17-TW17 TBD MR17-MW17-11C X X
MR17-TW18 TBD MR17-MW18-11C X X
MR17-TW## Duplicate MR17-GW##D-11C X X
MR17-TW## MSD MR17-MW##-11C-MS X X
MR17-TW## MSD MR17-MW##11C-SD X X
N/A Equipment Blank | MR17-EB##-MMDDYY X X
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SAP Worksheet #18-3: Location-Specific Sampling Methods/SOP Requirements Table — Post Detonation Sampling
UXO-11 and UXO-17

Analytical Group
FAL Metals (SW{ Explosives Perchlorate
Sample Screenin Sampling SOP | 846 6010C & (SW-846 (SW-846
Site Matrix Location g Interval Sample ID* Reference 7470A/7471B) 8330B) 6850)
Composite Surface Soil®
UXO-11 SS 0-2" bgs MR11-SS25-IC-11C X X X
UXO-11
QA/QC - Duplicate® SS 0-2" bgs MR11-SS25D-IC-11C X X X
MR11-SS25
UXO-11 SS 0-2" bgs MR11-SS25-0C-11C X X X
UXO-11
QA/QC - Duplicate? SS 0-2" bgs MR11-SS25D-0OC-11C X X X
See Worksheet
UXO-17 SS 0-2" bgs MR17-SS26-IC-11C #21 X X X
UXO-17- MS/SD? SS 0-2" bgs MR17-SS26-IC-11C-MS X X X
UXO-17- MS/SD? SS 0-2" bgs MR17-SS26-IC-11C-MSD X X X
MR17-SS26
UXO-17 SS 0-2" bgs MR17-SS26-0C-11C X X X
UXO-17- MS/SD? SS 0-2" bgs MR17-SS26-OC-11C-MS X X X
UXO-17- MS/SD? SS 0-2" bgs MR17-SS26-OC-11C-MSD X X X
Non-Well Location QA/QC Samples
QA/QC AQ | N/A N/A MR17-EB##-MMDDYY See Worksheet X X X
QA/QC AQ | N/A N/A MR17-FB##-MMDDYY #21 X X X

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

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

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

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

Analytical and

Preparation Method / Preservation Maximum
Matrix Analytical Group SOP Reference Containers Sample Volume Requirements Holding Time
UXO-11
. SW-846 8330 / GL-OA-
Explosives E-068 20g
4 oz. glass jar Cool to 0-6°C 14 days
Perchlorate SW-846 6850 / GL-OA- 20g
Surface Soil, E-067
Subsurface Saill, 6 months: 28
Sediment Chromium SW-846 6010C / MET-05 10g days for
4 oz. glass jar Cool to 0-6°C mercury
Hexavalent Chromium ESSXV'SA'G 7196A [ WETS- 10g 28 days
Explosives EY(\)%%% 8330/ GL-OA- | 4 Amber 750mL Cool to 0-6°C 14 days
Perchlorate EV(\)/6£;46 6850/ GL-OA- | o50mL plastic 10mL Cool to 0-6°C 28 days
. 6 months; 28
Total Chromium SW-846 6010C / MET-05 | 250mL plastic 80mL pH <2 with HNO3 1 ./ tor
and cool to 0-6 °C
Groundwater, mercury
Surface Water - -
Total Hexavalent Chromium | o' € T190ATWETS- 1 550m1 piastic 25mL Cool to 0-6°C 24 hours
. 6 months; 28
Dissolved Chromium S SW-846 6010C / MET- | o501 plastic 80mL pH < 2 with HN93 days for
05 and cool to 0-6 °C
mercury
Dissolved Hexavalent SW-846 7196A / WETS- 250mL plastic 25mL Cool to 0-6°C 24 hours

Chromium

64
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SAP Worksheet #19: Field Sampling Requirements Table (continued)
Analytical and
Preparation Method / Preservation Maximum
Matrix Analytical Group SOP Reference Containers Sample Volume Requirements Holding Time
UXO-17
SW-846 8260B / 3, 40mL Vials, 3 X 40mL (no HCI to pH<2,
VOCS VGCMS-05 Glass headspace) Cool to 0-6°C 14 days
Groundwater 7 days to
SW-846 8270D, 8270D- | 1, 1 Liter, Amber o extraction /
SVOCs SIM / SVGCMS-03 Glass 500mL Cool to 0-6°C 40 days to
analysis
UXO-11 and UXO-17 Post-Detonation Sampling
. SW-846 8330B /
Explosives GL-OA-E-068 . 20g 14 days
SW-846 6850 / 40z. glass jar Cool to 0-6°C
Surface Soil Perchlorate GL-OA-E-067 20g 28 days
Composite
SW-846 6010C and 6 months; 28
TAL Metals 7471B / MET-05 and 40z. glass jar 2g Cool to 0-6 °C days for

MET-16

mercury




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1
NOVEMBER 2011
PAGE 98 OF 150

SAP Worksheet #20: Field Quality Control Sample Summary Table

_ _ No._of No. of No. of l\_lo. of No_. of No_. of Total No.
Matrix Analytical Group Sampling Field 2 Field Equip. Trip of Samples
Locations® Duplicates MS/MSDs Blanks® | Blanks® | Blanks® to Lab
UXO-11 Sampling
Explosives 20 2 1 - 4 - 28
) Perchlorate 20 2 1 - 4 -
Surface Soil 28
Chromium 20 2 1 - 4 - 28
Hexavalent Chromium 20 2 1 - 4 - 28
Explosives 20 2 1 - 4 - 28
. Perchlorate 20 2 1 - 4 - 28
Subsurface Soil Chromium 20 5 y i 7 N 28
Hexavalent Chromium 20 2 1 - 4 - 28
Explosives 2 1 1 - 1 - 6
) Perchlorate 2 1 1 - 1 - 6
Sediment Chromium 2 1 1 - 1 - 6
Hexavalent Chromium 2 1 1 - 1 - 6
Explosives 2 1 1 - 1 - 6
Perchlorate 2 1 1 - 1 - 6
Chromium 2 1 1 - 1 - 6
Surface Water Hexavalent Chromium 2 1 1 - 1 - 6
Filtered Chromium 2 1 1 - 1 - 6
Elmec:;ciiul;lnexavalent 5 1 1 ) 1 _ 6
Explosives 5 1 1 - 2 - 10
Perchlorate 5 1 1 - 2 - 10
Chromium 5 1 1 - 2 - 10
Groundwater Hexavalent Chromium 5 1 1 - 2 - 10
Filtered Chromium 5 1 1 - 2 - 10
: 1 D e
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SAP Worksheet #20: Field Quality Control Sample Summary Table (continued)
No. of No. of No. of No. of No. of No. of Total No.
Matrix Analytical Group Sampling Field MS/MéDsZ Field Equip. Trip of Samples
Locations Duplicates Blanks® | Blanks® | Blanks® to Lab
UXO-17 Sampling
vOC 8 1 1 - 4 4
Groundwater 19
SvOoC 8 1 1 - 4 - 15
UXO-11 and UXO-17 Post-Detonation Sampling
. Explosives 2 1 1 - 1 - 6
Surface .So'l Perchlorate 2 1 1 - 1 - 6
Composite
TAL Metals 2 1 1 - 1 - 6

i samples will be collected at different depths at the same location, each discrete sampling depth is counted as a separate sampling location or station.
2Although the MS/MSD is not typically considered a field QC, it is included here because location determination is often established in the field.

®The number of field, equipment and trip blanks is based on a fundamental assumption of the number of sampling days each event will require. Refer to
Worksheet #12 for field QA/QC sampling frequencies.
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SAP Worksheet #21: Project Sampling SOP References Table

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

Acceptance Corrective Responsible SOP
Field Equipment Activity1 Frequency Criteria Action Person Reference? Comments
Peristaltic Pump/
ProActive Mini- Specific per Rental and/or .
Monsoon Maintenance As Needed, model/instruction manufacturer Field Team SOP-08
Submersible Pump/ Regularly manual support for pump | Leader
malfunctions

Bladder pump

Parameter specific

per

model/instruction

manual

; For example: {\/Ia'r:ufaclturer rt | Field T
. . Daily, As | : echnical suppo ield Team

Water quality meter Calibrate probes Needed Horiba U22: pH = for calibration Leader SOP-07

4.0 +/- 3%, errors

conductivity 4.49

mS/cm +/- 3%, and
turbidity = 0 NTU +/-
3%.

1
2

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

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

Modified
Definitive for
or Matrix and Organization . Project
Lab SOP Last Screening Analytical Performing | Variance | ork
Number Title, Revision Date and/or Number Reviewed Data Group Instrument Analysis to QSM (YIN)
RECEIVING SAMPLES (Rev. 10, ENCO -
LOGINS-03 Effective 1/23/2010) 4/20/2011 NA NA NA Orlando None N
WASTE DISPOSAL AND ENCO -
ADMIN-14 | CHARACTERIZATION (Rev. 5, 1/4/2011 NA NA NA None N
Orlando
12/1/2009)
Acid Digestion of Soil and Waste Soil ENCO -
EXMT-09 Samples for Analysis by ICP and ICP- 3/30/2011 NA Metals Pre NA Jacksonville None N
MS, Dec. 4, 2009 (Rev. 5, 12/04/09) P
Acid Digestion of Aqueous Samples )
EXMT-12 | for Analysis by ICP and ICP-MS (Rev. | 11/30/2010 NA yagueous NA eNeo: None N
4, 11/30/2009) P
Extraction of Soil/Solid Samples Soils ENCO -
EXSV-16 Using Sonication, (Rev. 6, 3/23/2010) 4/14/2011 NA SVOC Prep NA Orlando None N
Extraction of Samples Using
EXSV-27 Separatory Funnel Techniques (Rev. 4/14/2011 NA Sogug%;z NA gr;:;:n?jo- None N
4, 3/2/2010) P
Mercury in Waters by Digestion/CVAA - ENCO -
MET-03 (Rev. 4, 12/4/2009) 01/11/2011 Definitive Water/Mercury CVAA Jacksonville None N
Metals Analysis using ICP-AES (Rev. I Soil, Aqueous ENCO -
MET-05 7. 10/30/2009) 5/17/2011 Definitive Metals ICP/AES Jacksonville dEeNs?r?ot N
: Mercury in Soils by Digestion/CVAA — . ENCO - perform
MET-16 | (Rev. 4, Effective Date 3/1/2010) 12/1/2010 | Definitive | Soil/Mercury CVAA Jacksonville | Method of N
WETS-64 Hexavalent Chromium ( Colorimetric), 04/21/2011 Definitive Hé?(gsgll:asnt UV-VIS ENCO - igadr:tclj:rrfsj N
Revision No. 8 (1/23/2010) Orlando (MSA)

Chromium
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SAP Worksheet #23: Analytical SOP References Table (continued)
Modified
Definitive for
or Matrix and Organization . Project
Lab SOP Last Screening Analytical Performing | Variance | work
Number Title, Revision Date and/or Number | Reviewed Data Group Instrument Analysis to QSM (Y/N)
Analysis of Semivolatile Organic .
SVGCMS-03 | Compounds by GCMS (Rev. 16, NA Definitive S°"’Sf‘/‘(*)“§°“3 GCIMS g':gn?j(; None N
Effective 11/29/2010)
Analysis of Volatile Organic .
VGCMS-05 | Compounds by GCMS (Rev.16, NA Definitive S°"'\'/“gge°us GCIMS g’::gn%(; None N
Effective 11/5/2010)
GL-LB-G- Laboratory Waste Management Plan, GEL
001 Revision No. 19 (Feb 2011) - NA Al NA Laboratories None N
Nitroaromatics and Nitramines by
GL-OA-E- High Performance Liquid _— Solid GEL
033 Chromatography (HPLC), Revision - Definitive Explosives HPLC/DAD Laboratories None N
No. 19 (Jan. 2011)
Definitive Low Level Perchlorate
GL-OA-E- Analysis Utilizing LC/MS/MS by EPA — Solid GEL
067 Method 6850 Modified, Revision No. - Definitive Perchlorate LCMS/MS Laboratories None N
7 (Oct 2010)
The Extraction and Analysis of
GL-OA-E- Nitroaromatics, Nitramines, and _ Definitive Solid NA (prep GEL None N
068 Nitrate Esters by SW-846 8330B, Explosives method) Laboratories
Revision No. 3 (October 2010)
Sample Acceptance Policy, Sample
GL-SR-E- Login and Storage, Revision No. 32 - NA All NA GEL None N
001 Laboratories
(March 2011)
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SAP Worksheet #24-1: Analytical Instrument Calibration Table

Person Responsible

Instrument Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) for CA SOP Reference’
Tuni Prior to initial calibration (ICAL) and at the I . Retune instrument and verify. Rerun affected
uning beginni f h 12-hour period. Refer to method for specific ion criteria. samoles.
ginning of eac our perio p
1. Average response factor (RF) for SPCCs: VOCs 20.30 for
chlorobenzene and 1,1,2,2-tetrachlorolethane; VOCs 20.1 for
chloromethane, bromoform, and 1,1-dichloroethane. SVOCs = 0.050.
Minimum five-point initial 2. RSD for RFs for CCCs: VOCs and SVOCs = 30% and one option
calibration (ICAL) for all ICAL prior to sample analysis. below: Correct problem then repeat ICAL.
analytes Option 1: RSD for each analyte< 15%; Option 2: linear least squares
regression R= 0.995; Option 3: non-linear regression coefficient of
determination (COD) R2 = 0.990 (6 points shall be used for second
order, 7 points shall be used for third order).
Second source calibration Correct problem and verify second source
GC-MS P Once after each ICAL. All project analytes within £ 20% of true value. standard. Rerun second source verification. If that VGCMS-05
verification (ICV) ; Analyst
(VOCs, SVOCs) fails, correct problem and repeat ICAL. VGCMS-03

Retention time window
position establishment for

each analyte and surrogate.

Once per ICAL.

Position shall be set using the midpoint standard of the ICAL curve
when ICAL is performed. On days when ICAL is not performed, the
initial continuing calibration verification (CCV) is used.

NA.

Evaluation of relative
retention times (RRT)

With each sample.

RRT of each target analyte within + 0.06 RRT units.

Correct problem, then rerun ICAL.

Continuing calibration
verification (CCV)

Daily before sample analysis and every
12 hours of analysis time.

1. Average RF for SPCCs: VOCs=2 0.30 for chlorobenzene and
1,1,2,2-tetrachlorolethane; = 0.1 for chloromethane, bromoform, and
1,1-dichloroethane. SVOCs = 0.050.

2. %Difference/Drift for all target compounds and surrogates: VOCs <
20%D (Note: D = difference when using RFs or drift when using least
squares regression or non-linear calibration).

DoD project level approval must be obtained for
each of the failed analytes or corrective action
must be taken. Correct problem, then rerun
calibration verification. If that fails, then repeat
ICAL. Reanalyze all samples since last acceptable
CCV.

' Refer to Worksheet #23 for a complete reference to relevant analytical SOPs.
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SAP Worksheet #24-2: Analytical Instrument Calibration Table

Person
Instrument? Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) Responsible for SOP Reference®
CA
ICAL prior to sample analysis.
Initial Calibration (ICAL) - | Once calibration curve or line is | The apparent signal-to-noise ratio at the RL must be at
minimum five-points for generated, the lowest least 5:1. If linear regression is used, r = 0.995. If using Correct problem then repeat ICAL.
all analytes calibration standard must be Internal Standardization, RSD < 15%.
reanalyzed.
LCMSIMS(SW-846 Analyst GL-OA-E-068

8330B)

Second Source
Calibration Verification
(ICV)

Immediately following ICAL.

All project analytes and surrogates within £ 20% of true
value.

Correct problem and verify second source standard. Rerun ICV. If that
fails, correct problem and repeat ICAL.

Continuing Calibration
Verification (CCV)

Prior to sample analysis, after
every 10 field samples, and at
the end of the analysis
sequence.

All target analytes and surrogates within + 20% of the
expected value from the ICAL.

Correct problem, then rerun calibration verification. If that fails, then repeat
ICAL. Reanalyze all samples since last acceptable CCV.

'Referenced SOPs are listed in Worksheet #23.
’DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and analytical methods are the basis for pH, and total organic carbon (TOC) methods.
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SAP Worksheet #24-3: Analytical Instrument Calibration Table

Person
Instrument? Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) Responsible for SOP Reference®
CA
gﬂt;nr:?:rgso’tt)ﬂe\r/:t;ta)llifr:alitlnoenarit at r=0.995 or RSD < 20%. The concentration
Initial Calibration (ICAL) "y corresponding to the absolute value of the calibration Correct problem then repeat ICAL.
method set-up and after major \ .
h curve's Y-intercept must be < LOD.
maintenance.
. oo Once after each ICAL, analysis of a .
In|t|g_l Ca_|I|brat|on second source standard at the Within +15% of true value. Cc_)rrect problem and verify second source standard. Rerun ICV. If that
Verification (ICV) e S fails, correct problem and repeat ICAL.
midpoint of the calibration.
LC/MS/MS Analysis of mid-level standard after
every 10 field samples. All samples Analyst GL-OA-E-067

(SW846 6850)

Continuing Calibration
Verification (CCV)

must be bracketed by the analysis of
a standard demonstrating that the
system was capable of accurately
detecting and quantifying
perchlorate.

Within £15% of true value.

Correct problem, then rerun calibration verification. If that fails, then repeat
ICAL. Reanalyze all samples since last acceptable CCV.

Tuning

Prior to ICAL and after any mass
calibration or maintenance is
performed.

Tuning standards must contain the analytes of interest
and meet acceptance criteria outlined in the laboratory
SOP.

Retune instrument. If the tuning will not meet acceptance criteria, an
instrument mass calibration must be performed and the tuning redone.

LC/MS/MS
(SW846 6850)
(cont.)

Limit of Detection
Verification (LODV) (per
batch)

Prior to sample analysis and at the
end of the analysis sequence. It can
be analyzed after every 10 samples
in order to reduce the reanalysis
rate.

Within £ 30% of true value.

Correct problem and rerun LODV and all samples analyzed since last
successful LODV. If a sample with perchlorate concentration at or
between the LOD and RL is bracketed by a failing LODV, it must be
reanalyzed. A sample with concentration above the RL can be reported.

Mass Calibration

Instrument must have a valid mass
calibration prior to any sample
analysis. The mass calibration is
updated on an as-needed basis
(e.g., QC failures, ion masses show
large deviations from known
masses, major instrument
maintenance is performed, or the
instrument is moved).

Mass calibration range must bracket the ion masses of
interest without greatly exceeding the range. The most
recent mass calibration must be used for an analytical
run, and the same mass calibration must be used for all
data files in an analytical run. Mass calibration must be
verified by acquiring a full scan continuum mass spectrum
of a perchlorate stock standard. Perchlorate ions should
be within + 0.3 m/z of mass 99, 101, and 107 or their
respective daughter ion masses (83, 85, and 89),
depending on which ions are quantitated.

If the mass calibration fails, recalibrate. If it still fails, consult manufacturer
instructions on corrective maintenance.

'Referenced SOPs are listed in Worksheet #23.

’DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and analytical methods are the basis for pH, and TOC methods.
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SAP Worksheet #24-4: Analytical Instrument Calibration Table

Person Responsible for

Instrument? Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) CA SOP Reference’
. - At initial set-up and after significant
Instrument Detection Limit (IDL) change in instrument type, personnel, IDLs shall be < LOD N/A
Study .
test method, or sample matrix.

Linear dynamic range or high- - o
level check standard Every 6 months Within £10% of true value. N/A
Initial Calibration (ICAL) - I . . o .
minimum one high standard and Daily ICAL prior to sample analysis. If more than one calibration standard is used, r = Correct problem, then rep_eat ICAL. Flagging criteria are not ap_prqprlate. No samples

- 0.995. may be run until an ICAL is analyzed that meets acceptance criteria.

ICP-AES (SW-846 a calibration blank for all analytes Analyst MET-05

6010C)

Second Source Calibration
Verification (ICV)

Once after each ICAL, prior to
beginning a sample run.

Value of second source for all analytes(s) within
+10% of true value.

Correct problem and verify second source standard. Rerun ICV. If that fails, correct
problem and repeat ICAL. Flagging criteria are not appropriate. No samples may be
run until calibration has been verified.

Continuing Calibration
Verification (CCV)

After every 10 field samples and at the
end of the analysis sequence.

Within £ 10% of true value.

Correct problem, rerun calibration verification. If that fails, then repeat ICAL.
Reanalyze all samples since the last successful calibration verification. If reanalysis
cannot be performed, data must be qualified and explained in the case narrative.
Apply Q-flag to all results for the specific analyte(s) in all samples since the last
acceptable calibration verification.

Low-level calibration check
standard

Daily, after one-point ICAL.

Within £20% of true value.

Correct problem, then reanalyze. Flagging criteria are not appropriate. No samples
may be analyzed without a valid low-level calibration check standard.

Callibration Blank

Before beginning a sample run.

No analytes > LOD.

Correct problem.

'Referenced SOPs are listed in Worksheet #23.

’DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and analytical methods are the basis TOC methods.
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SAP Worksheet #24-5: Analytical Instrument Calibration Table

Person
Instrument? Calibration Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) Responsible for SOP Reference’
CA
Initial Calibration (ICAL) - . .
minimum three standards zg;}allleagr?gti?é daily ICAL prior to r=0.995. Correct the problem, then repeat ICAL.
and a calibration blank P ySIS.
Second Source Calibration Once after each ICAL, prior to Value of second source for all analytes(s) within £10% Cgrrect problem and verify second source sta'ndard.. Rerun ICV. If that
P Al fails, correct problem and repeat ICAL. Flagging criteria are not
Verification (ICV) beginning a sample run. of true value. : e .
appropriate. No samples may be run until calibration has been verified.
CVAA
(SW-846 Analyst MET—031aend MET-
7470A/7471B)

Continuing Calibration
Verification (CCV)

After every 10 field samples and at
the end of the analysis sequence.

Within £ 10% of true value.

Correct problem, rerun calibration verification. If that fails, then repeat
ICAL. Reanalyze all samples since the last successful calibration
verification. If reanalysis cannot be performed, data must be qualified
and explained in the case narrative. Apply Q-flag to all results for the
specific analyte(s) in all samples since the last acceptable calibration
verification.

Calibration Blank

Before beginning a sample run.

No analytes > LOD.

Correct problem.

'Referenced SOPs are listed in Worksheet #23.
’DoD QSM v. 4.1 is the basis for specifications on this table. Specifications are based on the SW-846 method that will be performed. Laboratory SOPs and analytical methods are the basis for pH, and TOC methods.
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SAP Worksheet #24-6: Analytical Instrument Calibration Table

Instrument?

Calibration Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Person
Responsible for
CA

SOP Reference!

UV-VIS (SW-846
7196A)

Initial Calibration (ICAL) -
minimum three standards
and a calibration blank

Daily ICAL prior to sample analysis.

r=0.995

Correct problem and repeat ICAL. Flagging criteria are not appropriate.

Second Source Calibration
Verification (ICV)

Before beginning a sample run.

Value of second source within + 10% of true value.

Correct problem and verify second source standard. Rerun ICV, if that
fails, correct problem and repeat calibration. Flagging criteria are not
appropriate.

Continuing Calibration
Verification (CCV)

After every 15 field samples and at
the end of the analysis sequence.

Value of CCV within of + 10% the true value.

Correct problem then repeat CCV and reanalyze all samples since last
successful calibration verification. If reanalysis cannot be preformed, data
must be qualified and explained in the case narrative. Apply Q-flag to all
results for the specific analyte(s) in all samples since the last acceptable
calibration verification.

Analyst

WETS-64

"Referenced SOPs are listed in Worksheet #23.

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

Instrument/ Maintenance Testing Inspection Frequenc Acceptance Corrective Action Responsible SOP
Equipment Activity Activity Activity q Y Criteria Person Reference
Instrument Service vacuum
Clean sources, pumps twice per
performance Tune and CCV
maintain vacuum | Tuning. year, other I Recalibrate instrument.
and . pass criteria.
pumps. sensitivity maintenance as
GC/MS ) needed. Analyst/ VGCMS-05
(VOCs and SVOCs) Change septum, ) - Supervisor and SVGCMS-
clean injection Instrument Re-inspect injector port, 03
port, change or Sensitivity performance Daily or as Tune and CCV cut additional column,
clip column, check. and needed. pass criteria. re-analyze CCV, and
install new liner, sensitivity. re-calibrate instrument.
change trap.
Change
analytical column
as needed; .
change mobile Check pump R:;g:ﬁrifczzg;orr
phase when pressure, Prior to initial 2 uipment y
HPLC/DAD insufficient for Calibration, check for o Calibration quip Analyst/
. ) calibration or as o maintenance. Check . GL-OA-E-033
(Explosives) run or ICV, CCV. leaks; check criteria are met. o Supervisor
contamination: for adequate necessary. ;allbraltlon stfafndarctjjs.
change inlet mobile phase. d:t?ana yze affecte
filters as needed ’
for
contamination.
Change
analytical column Instrument
as needed; receipt; .
change mobile . ) Check pump instrument Recalibrate and/or
Calibration, . perform necessary
phase when pressure; change (new .
insufficient for ICV, CCV, check for column, etc.); Calibration equipment Analyst/
LC/MS (Perchlorate) Interference . Pl o maintenance. Check yst GL-OA-E-067
run or Check and leaks; check when continuing criteria are met. calibration standards Supervisor
contamination; LODV for adequate calibration Reanalvze affected '
change inlet ’ mobile phase. | verification (CCV) Y

filters as needed
for
contamination.

does not meet
criteria.

data.
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SAP Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table (cont.)

Instrument/ Maintenance Testing Inspection Frequenc Acceptance Corrective Action Responsible SOP
Equipment Activity Activity Activity q y Criteria Person Reference
Change tubing. | None. None Ejvnery other None. None.
Clean air filter. L.ook at air Visual Monthly. Filter looks Clea.n air filters and
filters. clean. monitor instrument.
Visual, but
Look at may show
ICP-AES Analyst/
(Metals) Clean injector. | injector to with As needed. None. None. Supeyrvisor MET-05
see if dirty. increased
carry-over.
Monitor peak
Clean lenses. Look at intensities, As needed. Lenses are Clean lenses.
lenses. look at clean.
lenses.
Replace Instrument
ep Sensitivity performance | Daily or as CCV pass .
disposables, o Recalibrate.
; check. and needed. criteria.
flush lines. .
sensitivity.
Instrument
CVAA Sensitivity performance | Daily or as Method Blank . Analyst/
Clean lens. passes Recalibrate. X MET-16
(Mercury) check. and needed. . Supervisor
s criteria.
sensitivity.
Instrument . I
Replace pump | Flow Rate performance Monitor flow Replgce windings,
) As needed. rate for recalibrate and re-
tubing. Check. and -
I variation. analyze.
sensitivity.
Recalibrate and/or
perform the
- necessary equipment
Spectrophotometer | Clean reagent ln't'.al . Check At the . CCV pass maintenance. Check | Analyst/
(Hexavalent tubes. Change | Calibration beginning of o oo X WETS-065
. . wavelength criteria. the calibration Supervisor
Chromium) lamp. Verification every run.

standards.
Reanalyze the
affected data.
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SAP Worksheet #26: Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

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

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

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

Type of Shipment/Carrier: Overnight Carrier/ FedEx

SAMPLE RECEIPT AND ANALYSIS

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

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

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

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

SAMPLE ARCHIVING

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

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

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

SAMPLE DISPOSAL

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

Number of Days from Analysis: 30 days from issuance of report




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011
PAGE 115 OF 150

This page is intentionally left blank.



INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17, MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA
REVISION NO: 1

NOVEMBER 2011

PAGE 116 OF 150

SAP Worksheet #27: Sample Custody Requirements

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

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

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

See Worksheet #21 for CH2M HILL SOPs containing sample custody guidance.
The CH2M HILL field team will ship all samples directly to the laboratory performing the analysis, refer to Worksheet #30.

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

Sample Identification Procedures:

Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, analysis group or method, preservation, and sampler’s initials. The
field logbook will identify the sample ID with the location and time collected and the parameters requested. Sample IDs will conform to the nomenclature specified
in Worksheet #18. The laboratory will assign each field sample a laboratory sample ID based on information in the chain of custody. The laboratory will send
sample log-in forms to the PC and PDM to check that sample IDs and parameters are correct.

Chain-of-custody Procedures:

Chain of custodies will include, at 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 link location of the sample from the field logbook 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.
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SAP Worksheet #28-1: Laboratory QC Samples Table

Matrix: Surface Soil, Subsurface Soil, Sediment, Surface Soil Composite, Surface Soil Incremental
Analytical Group: Explosives
Analytical Method/SOP Reference: SW-846 8330A / GL-OA-E-033

QC Sample: Frequency/Number Method/SOP QC Acceptance Limits

Corrective Action

Person(s) Responsible for
Corrective Action

Data Quality Indicator (DQI)

Measurement Performance

Criteria

Target analytes must be < %2 LOQ or < 1/10
the concentration found in the sample or <
1/10th the regulatory limit. Blank results
must not otherwise affect sample results.

Method Blank

Correct the problem, then see Department of
Defense (DoD) Quality Standards Manual (QSM)
v4.1 Box D-1.If required, reprep and reanalyze the
method blank and all samples processed with the
contaminated blank.

One is performed for each batch of
up to 20 samples.

Contains all target analytes. Percent
recoveries must meet the control limits listed
in Worksheet #15.

Laboratory Control Sample (LCS)

Re-prepare and analyze all associated samples if
holding time remains. Discuss qualification with
client.

Contains all target analytes. For matrix
evaluation only. Percent recoveries must
meet the LCS limits. Relative Percent
Difference (RPD) <30%

Matrix Spike/Matrix Spike
Duplicate (MS/MSD)

Examine results of LCS. If both the LCS and
MS/MSD are unacceptable, re-prepare and
analyze the associated samples and QC,
otherwise report and narrate.

Calibration and QC criteria same as for initial
or primary column analysis; Results between
two columns RPD < 40%

All positive results must be

Confirmation of positive results )
confirmed on second column

Narrate and qualify the results

1-chloro-3-nitrobenzene

Surrogates
55%-140%

All field and QC samples.

Re-prepare and reanalyze all failed samples in the
associated preparatory batch for confirmation of
matrix interference.

Analyst/ Laboratory Area
Supervisor

Contamination/ Bias

Same as Method Acceptance
Limits

Accuracy/ Bias

Same as Method Acceptance
Limits

Precision / Accuracy / Bias

Same as Method Acceptance
Limits

Accuracy

Same as Method Acceptance
Limits

Accuracy / Bias

Same as Method Acceptance
Limits




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17
MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1

PAGE 119 OF 150

SAP Worksheet #28-2: Laboratory QC Samples Table

Matrix: Surface Soil, Subsurface Soil, Sediment, Surface Soil Composite, Surface Soil Incremental

Analytical Group: Perchlorate
Analytical Method/SOP Reference: SW-846 6850/ GL-OA--067

QC Sample:

Frequency / Number

Method/SOP QC Acceptance Limits

CA

Person(s) Responsible
for CA

Data Quality Indicator
(DQI)

Measurement Performance Criteria

Isotope ratio

Each sample, QC sample,
and standard

Monitor for either the parent ion at masses
99/101 or the daughter ion at masses 83/85.
Must fall within 2.3 - 3.8

Re-extract using cleanup procedures or alternate
techniques to confirm the presence of perchlorate
such as post spikes or dilutions to reduce
interference.

Internal Standard (IS)

One per sample

Relative retention times for internal standard
must be 0.98-1.02 and the responses within +
50% of the average response of the initial
calibration (ICAL).

Reanalyze samples at increasing dilutions until the
+ 50% criteria can be met

Lab reagent blank

Method blank

LCS

MS/MSD

One per batch of 20 or less

Target analytes must be < % LOQ or <1/10
the concentration found in the sample or
<1/10th the regulatory limit.

Re-clean, retest, re-extract, reanalyze, and/or
qualify data

Re-clean, retest, re-extract, reanalyze, and/or
qualify data

Percent recoveries must meet control limits
80%-120%

Evaluate and re-prepare/ reanalyze the LCS and
associated samples.

Percent recoveries must meet control limits
80%-120% and RPD of 15%.

Examine results of LCS. If both the LCS and
MS/MSD are unacceptable, re-prepare and
analyze the associated samples and QC,
otherwise report and narrate.

Analyst, Laboratory
Supervisor

Precision / Accuracy /
Bias

Same as Method Acceptance Limits

Precision / Accuracy /
Bias

Same as Method Acceptance Limits

Bias / Contamination

Same as Method Acceptance Limits

Bias / Contamination

Same as Method Acceptance Limits

Precision / Accuracy /
Bias

Same as Method Acceptance Limits

Precision / Accuracy /
Bias

Same as Method Acceptance Limits
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SAP Worksheet #28-3: Laboratory QC Samples Table

Matrix: Surface Soil, Subsurface Soil, Sediment, Surface Soil Composite, Surface Soil Incremental
Analytical Group: Metals, except mercury
Analytical Method: SW-846 6010C / MET-05

QC Sample:

Frequency / Number

Method/SOP QC Acceptance
Limits

Corrective Action

Person(s) Responsible for
Corrective Action

Data Quality Indicator
(DQI)

Measurement Performance
Criteria

Method Blank

LCS

MS/MSD

One is performed for each batch
of up to 20 samples.

Target analytes must be < %2 LOQ

Correct the problem; if required, reprep and
reanalyze the method blank and all samples
processed with the contaminated blank

Percent recoveries must meet control
limits 80%-120%

Re-prepare and analyze all associated samples.

Percent recoveries must meet control
limits 80%-120% and RPD of 20%.

Examine results of LCS. If both the LCS and
MS/MSD are unacceptable, re-prepare and analyze
the associated samples and QC, otherwise report
and narrate.

Serial Dilution

One is performed for each
preparation batch with sample
concentration(s) > 50x LOQ.

The 5-fold dilution result must agree
within £ 10% of the original sample
result.

Perform Post Digestion Spike

Post Digestion Spike (PDS)

One is performed when serial
dilution fails or analyte
.concentration(s) in all samples <
50x LOD.

The result must agree within + 25%
of expected result.

Run all associate samples in the preparatory batch
by method of standard additions or qualify results.

Analyst/ Laboratory Area
Supervisor

Contamination/ Bias

Same as Method Acceptance
Limits

Accuracy/ Bias

Same as Method Acceptance
Limits

Precision / Accuracy / Bias

Same as Method Acceptance
Limits

Precision / Accuracy

Same as Method Acceptance
Limits

Precision / Accuracy

Same as Method Acceptance
Limits
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SAP Worksheet #28-4: Laboratory QC Samples Table

Matrix: Surface Soil, Surface Soil Composite, Subsurface Soil, Surface Soil Composite, Surface Soil Incremental
Analytical Group: Mercury
Analytical Method / SOP Reference: SW-846 7471B / MET-16

QC L . . Persop(s) Data Quality o
1 Frequency / Number Method / SOP QC Acceptance Limits Corrective Action Responsible for - Measurement Performance Criteria
Sample . . Indicator (DQI)
Corrective Action
No analytes detected > 1/2 LOQ and > 1/10 the amount Correct problem. then see criteria in Box D-1 of No analytes detected > 1/2 LOQ and > 1/10 the amount
measured in any sample or 1/10 the regulatory limit P ’ . . measured in any sample or 1/10 the regulatory limit
Method . . . DoD QSM v. 4.1. If required, re-prepare and Accuracy/Bias, . . .
Blank One per preparatory batch. (whichever is greater). Blank result must not otherwise affect reanalvze method blank and all samples processed Analyst Contamination (whichever is greater). Blank result must not otherwise affect
sample results. For common laboratory contaminants, no with th}(/a contaminated blank ples p sample results. For common laboratory contaminants, no
analytes detected > LOQ. ' analytes detected > LOQ.
Calibration Eﬁfog?tgre g:/r:er;lyngoassaanTpﬁlees Correct problem. Re-prep and reanalyze calibration Accuracy/Bias
! | No analytes detected > LOQ. blank. All samples following the last acceptable Analyst M No analytes detected > LOQ.
Blank and at the end of the I Contamination
analysis sequence. calibration blank must be reanalyzed.
Correct problem, then re-prepare and reanalyze the
LCS and all samples in the associated preparatory
LCS One per preparatory batch. Recovery 80-120%. Limits are as per DoD QSM v. 4.1. batch for failed analytes, if sufficient sample Analyst Accuracy/Bias Recovery 80-120%. Limits are as per DoD QSM v. 4.1.
material is available. Refer to Appendix G of DoD
QSMv. 4.1.
One per preparatory batch Examine the project-specific DQOs. If the matrix
MS per prep y Same as LCS. spike falls outside of DoD criteria, additional quality | Analyst Accuracy/Bias Same as LCS.
er matrix
P ' control tests are required to evaluate matrix effects.
MSD One per.preparatory batch Same as MS and RPD <20%. Same as MS. Analyst Accqrgcy/Blas, Same as MS and RPD < 20%.
per matrix. Precision
"DoD QSM v. 4.1 is the basis for specifications on this table.
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SAP Worksheet #28-5: Laboratory QC Samples Table

Matrix: Surface Soil, Surface Soil Composite, Subsurface Soll
Analytical Group: Hexavalent Chromium
Analytical Method / SOP Reference: SW-846 7196A / WETS-64

QC Sample?

Frequency / Number

Method / SOP QC Acceptance Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality Indicator
(DQI)

Measurement Performance Criteria

Reference Blank
(Reagent Water)

Before beginning standards
or sample analysis.

N/A

N/A

Analyst

N/A

Same as QC Acceptance Limits.

Method Blank

One per preparatory batch.

No analytes detected > 1/2 RL and > 1/10 the amount
measured in any sample or 1/10 the regulatory limit
(whichever is greater). Blank result must not otherwise
affect sample results.

Correct problem, then see criteria in Box D-1 of
DoD QSM v. 4.1. If required, re-prepare and
reanalyze method blank and all samples
processed with the contaminated blank.

Analyst

Accuracy/Bias,
Contamination

Same as QC Acceptance Limits.

LCS

One per preparatory batch

Recovery within 70-130%.

Correct problem, then re-prepare and reanalyze
the LCS and all samples in the associated batch
for the failed analyte in all samples in the
associated preparatory batch, if sufficient
sample material is available.

Analyst

Accuracy/Bias

Same as QC Acceptance Limits.

MS

Once for every sample
matrix analyzed.

Same as LCS.

If check indicates interference, dilute and
reanalyze sample; persistent interference
indicates the need to use alternative method or
analytical conditions, or to use method of
standard additions.

Analyst

Accuracy/Bias

Same as QC Acceptance Limits.

MSD

One per preparatory batch
per matrix.

Same as MS and < RPD 30%.

Examine the project-specific DQOs. Contact the
client as to additional measure to be taken.
Flagging criteria are not appropriate.

Analyst

Accuracy/Bias

Same as QC Acceptance Limits.

PDS

One per preparatory batch.

Same as LCS.

Correct problem and re-homogenize, re-digest,
and reanalyze samples. Persistent interference
indicates the need to use an alternative method
or analytical conditions, or to use method of
standard additions.

Analyst

Accuracy/Bias

Same as QC Acceptance Limits.

"DoD QSM v. 4.1 is the basis for specifications on this table.
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SAP Worksheet #28-6: Laboratory QC Samples Table
Matrix: Groundwater
Analytical Group: VOA
Analytical Method/SOP Reference: SW-846 8260B / VGCMS-05
Person(s) Responsible Measurement

QC Sample:

Frequency/Number

Method/SOP QC Acceptance Limits

Corrective Action

for Corrective Action

Data Quality Indicator (DQI)

Performance Criteria

Method blank

No target analytes > 1/2 LOQ; no common
laboratory contaminants > LOQ.

Correct problem; then repeat. If the method
blank still fails, repeat initial calibration.

LCS is reanalyzed. If still fails, samples along
with QC, are re-prepped and re-analyzed.

LCS Refer to Worksheet #15. Client will be contacted for guidance about
whether to re-prep samples. In the absence of
One per preparatory batch client specific requirements, flag the data.
In the absence of client specific requirements,
MS Same as LCS. flag the data.
MSD Same as LCS and RPD <30% In the absence of client specific requirements,
o flag the data.
Retention time within 30 seconds from Inspect mass spectrometer and GC for
retention time of the midpoint standard in P N P :
IS the ICAL: areas within -50% to +100% of malTunc:jlons,I mandatory reana:%/ms of samples
T analyzed while system was malfunctioning.
ICAL midpoint standard.
. . Re-prep and re-analyze sample unless
Spiked in Every Sample Dibromofiuoromethane 85-115%. Toluene- objective evidence of suspected or confirmed
de 85-120% 1 2-Dich|oroethaneo-’d4 70- sample matrix effects are available. If
Surrogates 8 o b insufficient sample exists for reanalysis, client

120%,
4-Bromofluorobenzene 75-120%

will be contacted for instructions. In the
absence of client instruction, data will be
qualified.

Analyst

Bias/Contamination

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.

Precision and Accuracy

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.
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SAP Worksheet #28-7: Laboratory QC Samples Table

Matrix: Groundwater
Analytical Group: SVOA

Analytical Method/SOP Reference: SW-846 8270D/ SVGCMS-03

QC Sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s) Responsible for
Corrective Action

Data Quality Indicator (DQI)

Measurement
Performance Criteria

Method Blank

LCS

MS

MSD

One per preparatory batch.

No target analytes > 1/2
LOQ; no common laboratory
contaminants > LOQ.

Correct problem. If required, re-prep and re-analyze
method blank and all samples processed with the
contaminated blank.

LCS is reanalyzed. If still fails, samples, along with QC,
are re-prepped and re-analyzed. Client will be

See Worksheet #15. contacted for guidance about whether to re-prep
samples. In the absence of client specific
requirements, flag the data.

Same as LCS. In the absence of client specific requirements, flag the

data.

Same as LCS and RPD
<30%.

In the absence of client specific requirements, flag the
data.

Surrogate Spike

Spiked in every sample.

2-Fluorobiphenyl 50-110%,
Terphenyl-di4 50-155%,
Nitrobenzene-ds, 40-110%.

Re-prep and re-analyze sample unless objective
evidence of suspected or confirmed sample matrix
effects are available. If insufficient sample exists for
reanalysis, client will be contacted for instructions. In
the absence of client instruction, data will be qualified.

Spiked in every sample.

Retention time within 30
seconds from retention time
of the midpoint standard in
the ICAL; areas within -50%
to +100% of ICAL midpoint
standard.

Inspect mass spectrometer and GC for malfunctions;
mandatory re-analysis of samples analyzed while
system was malfunctioning.

Analyst

Bias/Contamination

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.

Precision and Accuracy/Bias

Same as QC Acceptance
Limits.

Precision and Accuracy

Same as QC Acceptance
Limits.
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SAP Worksheet #28-8: Laboratory QC Samples Table

Matrix: Surface water, Groundwater
Analytical Group: Explosives
Analytical Method/SOP Reference

: SW-846 8330A/ GL-OA-E-033

QC Sample:

Frequency/Number

Method/SOP QC Acceptance Limits

Corrective Action

Person(s) Responsible for
Corrective Action

Data Quality Indicator

(DQI)

Measurement Performance Criteria

Method Blank

LCS

MS/MSD

One is performed for each batch of
up to 20 samples.

Target analytes must be < %2 LOQ or <
1/10 the concentration found in the
sample or < 1/10th the regulatory limit.
Blank results must not otherwise affect
sample results.

Correct the problem, then see
Department of Defense (DoD) Quality

Standards Manual (QSM) v4.1 Box D-1.If

required, reprep and reanalyze the
method blank and all samples processed
with the contaminated blank.

Contains all target analytes. Percent
recoveries must meet the control limits
listed in Table 5B-1

Re-prepare and analyze all associated
samples if holding time remains. Discuss
qualification with client.

Contains all target analytes. For matrix
evaluation only. Percent recoveries
must meet the LCS limits. Relative
Percent Difference (RPD) <30%

Examine results of LCS. If both the LCS
and MS/MSD are unacceptable, re-
prepare and analyze the associated
samples and QC, otherwise report and
narrate.

Confirmation of positive results

All positive results must be
confirmed on second column

Calibration and QC criteria same as for
initial or primary column analysis;
Results between two columns RPD <
40%

Narrate and qualify the results

Surrogates

All field and QC samples.

1-chloro-3-nitrobenzene
40%-145%

Re-prepare and reanalyze all failed
samples in the associated preparatory
batch for confirmation of matrix
interference.

Analyst/ Laboratory Area
Supervisor

Contamination/ Bias

Same as Method Acceptance Limits

Accuracy/ Bias

Same as Method Acceptance Limits

Precision / Accuracy / Bias

Same as Method Acceptance Limits

Accuracy

Same as Method Acceptance Limits

Accuracy / Bias

Same as Method Acceptance Limits
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SAP Worksheet #28-9: Laboratory QC Samples Table

Matrix: Surface Water, Groundwater

Analytical Group: Perchlorate

Analytical Method/SOP Reference: SW-846 6850/ GL-OA--067

QC Sample:

Frequency / Number

Method/SOP QC Acceptance Limits

CA

Person(s) Responsible
for CA

Data Quality Indicator (DQI)

Measurement Performance
Criteria

Isotope ratio

Each sample, QC
sample, and standard

Monitor for either the parent ion at masses
99/101 or the daughter ion at masses 83/85.
Must fall within 2.3 - 3.8

Re-extract using cleanup procedures or alternate
techniques to confirm the presence of perchlorate such
as post spikes or dilutions to reduce interference.

One per sample

Relative retention times for internal standard
must be 0.98-1.02 and the responses within
+ 50% of the average response of the initial
calibration (ICAL).

Reanalyze samples at increasing dilutions until the +
50% criteria can be met

Lab reagent blank

Method blank

LCS

MS/MSD

One per batch of 20 or
less

Target analytes must be < % LOQ or <1/10
the concentration found in the sample or
<1/10th the regulatory limit.

Re-clean, retest, re-extract, reanalyze, and/or qualify data

Re-clean, retest, re-extract, reanalyze, and/or qualify data

Percent recoveries must meet control limits
80%-120%

Evaluate and re-prepare/ reanalyze the LCS and
associated samples.

Percent recoveries must meet control limits
80%-120% and RPD of 15

Examine results of LCS. If both the LCS and MS/MSD
are unacceptable, re-prepare and analyze the associated
samples and QC, otherwise report and narrate.

Analyst, Laboratory
Supervisor

Precision / Accuracy / Bias

Same as Method Acceptance
Limits

Precision / Accuracy / Bias

Same as Method Acceptance
Limits

Bias / Contamination

Same as Method Acceptance
Limits

Bias / Contamination

Same as Method Acceptance
Limits

Precision / Accuracy / Bias

Same as Method Acceptance
Limits

Precision / Accuracy / Bias

Same as Method Acceptance
Limits
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SAP Worksheet #28-10: Laboratory QC Samples Table
Matrix: Surface Water, Groundwater
Analytical Group: Total and Dissolved Chromium
Analytical Method / SOP Reference: SW-846 6010B / MET-05
Person(s) Data Qualit Measurement
QC Sample1 Frequency / Number Method / SOP QC Acceptance Limits Corrective Action Responsible for : y Performance
) . Indicator (DQI) L
Corrective Action Criteria
No analytes detected > 1/2 RL and > 1/10 the amount measured in any sample o i
or 1/10 the regulatory limit (whichever is greater). Blank result must not Correct proplem, then see criteria in Box D-1 of DoD QSM v. Accuracy/Bias, Same as QC
Method Blank One per preparatory batch. . . 4.1 . If required, re-prepare and reanalyze method blank and Analyst A L
otherwise affect sample results. For common laboratory contaminants, no all samples brocessed with the contaminated blank Contamination Acceptance Limits.
analytes detected > LOQ (see Box D-1 of DoD QSM v 4.1) . ples p ’
Before beginning a sample run, Correct problem. Re-prep and reanalyze calibration blank. Accuracy/Bias Same as QC
Calibration Blank | after every 10 samples, and at No analytes detected > LOQ. All samples following the last acceptable calibration blank Analyst yreias, -
; Contamination Acceptance Limits.
the end of the analysis sequence. must be reanalyzed.
Interference ICS-A: Absolute value of concentration for all non-spiked analytes < LOD
- At the beginning of an analytical (unless they are a verified trace impurity from one of the spike analytes) Terminate analysis; locate and correct problem; reanalyze . Same as QC
Check Solutions cs: Analyst Accuracy/Bias .
(CS) run. . ICS; reanalyze all samples. Acceptance Limits.
ICS-AB: Within +20% of true value.
Correct problem, then re-prepare and reanalyze the LCS and
1900 - all samples in the associated preparatory batch for failed . Same as QC
LCS One per preparatory batch. Recovery 80-120%. Limits are as per DoD QSM v. 4.1. analytes, if sufficient sample material is available. Refer to Analyst Accuracy/Bias Acceptance Limits.,
Appendix G of DoD QSM v. 4.1.
Examine the project-specific DQOs. If the matrix spike falls
MS One per preparatory batch per Same as LCS. outside of DoD criteria, additional quality control tests are Analyst Accuracy/Bias Same as QC -
matrix. . : Acceptance Limits.
required to evaluate matrix effects.
MSD One per preparatory batch per Same as MS and RPD < 20%. Same as MS. Analyst Accuragy/Blas, Same as QC -
matrix. Precision Acceptance Limits.
e Five-fold dilution must agree within £10% of the original measurement. Only . . . - Same as QC
Serial Dilution One per preparatory batch. applicable for samples with concentrations > 50X LOQ. Perform post-digestion spike (PDS) addition. Analyst Accuracy Acceptance Limits.
T . Run all associated samples in the preparatory batch by
When dilution test fails or analyte " A
PDS concentration in all samples < 75-125%R method of standard additions (MSA). Or, for the specific Analyst Accuracy Same as QC

50X LOD.

analyte(s) in the parent sample, apply J-flag if acceptance
criteria are not met.

Acceptance Limits.
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SAP Worksheet #28-11: Laboratory QC Samples Table

Matrix: Surface Water, Groundwater
Analytical Group: Total and Dissolved Hexavalent Chromium
Analytical Method / SOP Reference: SW-846 7196A / WETS-64

QC Sample’

Frequency / Number

Method / SOP QC Acceptance Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality Indicator
(DQI)

Measurement Performance
Criteria

Reference Blank

Before beginning
standards or sample

N/A

N/A

Analyst

N/A

Same as Method/SOP QC

(Reagent Water) - Acceptance Limits.
analysis.
No analytes detected > 1/2 RL and > 1/10 the amount Correct problem, then see criteria in Box D-1 of DoD
Method Blank One per preparatory measured in any sample or 1/10 the regulatory limit QSMv. 4.1. If required, re-prepare and reanalyze Analvst Accuracy/Bias, Same as Method/SOP QC
batch. (whichever is greater). Blank result must not otherwise method blank and all samples processed with the Y Contamination Acceptance Limits.
affect sample results. contaminated blank.
. . Correct problem, then re-prepare and reanalyze the LCS
[v)
LCS One per preparatory RtPtD St1: tA’ tlmlts alrje aDsllpe_: DoD QSMdV'3'1 tV\t/h'tCh li and all samples in the associated batch for the failed Analvst Accuracy/Bias Same as Method/SOP QC
batch E; 22 I'n?'twafntgobeoseliml S are provided, statistical in- analyte in all samples in the associated preparatory Y ¥ Acceptance Limits.
use fimits are used. batch, if sufficient sample material is available.
If check indicates interference, dilute and reanalyze
Once for every sample sample; persistent interference indicates the need to use . Same as Method/SOP QC
MS matrix analyzed. Same as LCS. alternative method or analytical conditions, or to use Analyst Accuracy/Bias Acceptance Limits.
method of standard additions.
Examine the project-specific DQOs. Contact the client as
MSD boenihpe;f:ﬁgﬁirftory Same as MS and < RPD 20%. to additional measure to be taken. Flagging criteria are Analyst Accuracy/Bias iig;e tiiiet?r%(iit{ssop Qc
P ) not appropriate. P ’
Correct problem and re-homogenize, re-digest, and
PDS One per preparatory Same as LCS. reanalyze samples. Persistent interference indicates the Analyst Accuracy/Bias Same as Method/SOP QC

batch.

need to use an alternative method or analytical
conditions, or to use method of standard additions.

Acceptance Limits.

"DoD QSM v. 4.1 is the basis for specifications on this table.
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SAP Worksheet #29: Project Documents and Records Table

Document

Where Maintained

Field Notebooks

Chain-of-Custody Records

Air Bills

Custody Seals

CA Forms

Electronic Data Deliverables (EDDs)
Identification of QC Samples

Meteorological Data from Field

Sampling instrument calibration logs

Sampling locations and sampling plan

Sampling notes and drilling logs

Water quality parameters

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/Clean-up Records

Raw Data (archived per Navy CLEAN contract)
DV Reports

CA Forms

Laboratory QA Plan

Method detection limit (MDL) Study Information

Field data deliverables such as logbooks entries,
chain of custodies, air bills, EDDs, etc will be kept
on CH2M HILL’s local internet server.

Field parameter data will be loaded with the
analytical data into the Navy database.

Analytical laboratory hardcopy deliverables and
DV reports will be saved on the network server
and archived per the Navy CLEAN contract.

Electronic data from the laboratory will be loaded
into the Navy database.

Off-site analysis documents and records will be
archived after a period of 6 months. Hardcopy
deliverables from the data validator as well as
other data assessment documents and records
will be archived. All archived documents will be
archived with Iron Mountain Inc., headquartered at
745 Atlantic Avenue, Boston, MA 02111.
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SAP Worksheet #30: Analytical Services Table
Sample o Backu
Matrix Analytical Group Locatio%s/lD Analytical SOPs T Data Package Laboratory/Organization Laboratory/Orgra)mization2
urnaround Time
Numbers
UXO-11
Explosives GEL Laboratories
Ann Skradski
2040 Savage Road
Perchlorate Charleston, SC
Surface Soil, (843) 566-8171
Subsurface ENCO - Orlando
Se(?i(r)rzlént, Hexavalent C_)hromium Refer to Refer to 7 Calendar Days 107550%2ﬁt\r,:\allalr?’nc?rltets)rive To be determined (TBD)
Surface (total and dissolved) Worksheet #18 Worksheet #23 Orlando, FL
Water, (407)-826 5314
Groundwater ENCO - Jacksonville
Chromium Rc_)nnie Wambles _
(total and dissolved) 4810 Executive P_ark Court, Suite 111
Jacksonville, FL 32216
(407)-826 5314
UXO-17
Groundwater SVVOOCCSS Wori(seLeget?#m Refer to;/\zlgrksheet 7 Calendar Days ENCO - Jacksonville TBD
UXO-11 and UXO-17 Post-Detonation Sampling
TAL Metals ENCO - Jacksonville
Surface Soil Explosives GEL Laboratories
Composite, Refer to Refer to Ann Skradski
SurfaF():e Soll Worksheet #18 Worksheet #23 7 Calendar Days 2040 Savage Road 8D
Incremental Perchlorate

Charleston, SC
(843) 566-8171

! Laboratories meet accreditation requirements to support project needs, the respective DoD ELAP acceptance letters are provided in Attachment 4.

ZA backup laboratory has not been determined. If circumstances render the subcontracted laboratory unable to perform analytical services, another laboratory will
be determined at that time.
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SAP Worksheet #31: Planned Project Assessments Table

Person(s) Person(s)
Responsible for Person(s) Responsible Responsible for Person(s) Responsible
Assessment Internal Organization Performing for Responding to Identifying and for Monitoring
Type Frequency or Performing Assessment Assessment Findings Implementing CA Effectiveness of CA
External Assessment (title and (title and organizational (title and (title and organizational
organizational affiliation) organizational affiliation)
affiliation) affiliation)
Laboratory must have
current Department of
Defense (DoD) ELAP ) )
Offsite accreditation, which Third part Lori Mangrum / ENCO Lori Mangrum /
Laboratory will identify the period E party TBD, Third party QAO ENCO QAO Anita Dodson, Navy
Technical of performance. The xternal accrediting accrediting bod Program Chemist
] p body g body Robert Pullano / GEL Robert Pullano / 9
Systems Audit laboratory must be re- QAO GEL QAO
evaluated prior to
expiration of period of
performance
Field One during additional Keith LaTorre Field T Leader / Keith LaTorre Keith LaTorre
Performance investigation field Internal CH2M HILL Project Manager / CII?IZM eHa;Ir:rI\_ eader Project Manager / PM
Audit activities CH2M HILL CH2M HILL CH2M HILL
Keith Dobson Field Team Member cart Woods Keith Dobson
i observed /
gi?e\rlvv;ril;n fCi)er;g sgtri \)/i\{[(ieeesk during Internal CH2M HILL Site Safety II\-i/IZ?w:\Z :P?HSS?\;SW Site Safety Coordinator
Coordinator CH2M HILL
CH2M HILL CH2M HILL

CH2M HILL
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SAP Worksheet #32: Assessment Findings and Corrective Action Responses Table

Nature of Individual(s)
Corrective Receiving
Nature of Individual(s) | Timeframe Action Corrective Timeframe
Assessment Deficiencies Notified of of Response Action for
Type Documentation Findings Notification | Documentation Response Response
] . Within one
Field Checklist and Field Team Withinone | Verbal and Field Team day of
Performance Written Audit Leader . Leader receipt of
. day of audit | Memorandum )
Audit Report CH2M HILL CH2M HILL Correction
Action Form
ENCO I~
Laboratory Laboratories - Within two
. . Within 2 months of
Performance Written Audit QAO DoD ELAP .
months of Memorandum . receipt of
and Systems Report GEL audit Auditor initial
Audits Laboratories nofification
QAO
Carl Woods )
Safe Behavior | Safe Behavior H&S Within one Field Team
Observation Observation Manager week of Memorandum Member Immediately
(SBO) Form 9 SBO. CH2M HILL

CH2M HILL
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SAP Worksheet #32-1—Laboratory CA Form

Person initiating corrective action Date

Description of problem and when identified:

Cause of problem, if known or suspected:

Sequence of Corrective Action (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:
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SAP Worksheet #32-2—Field Performance Audit Checklist
Project Responsibilities
Project No.: ___ Date:
Project Location: ___ Signature:
Team Members:
Yes No 1) Is the approved work plan being followed?
Comments
Yes No 2) Was a briefing held for project participants?
Comments
Yes No 3) Were additional instructions given to project participants?
Comments
Sample Collection
Yes No 1) Is there a written list of sampling locations and descriptions?
Comments
Yes No 2) Are samples collected as stated in the Master SOPs?
Comments
Yes No 3) Are samples collected in the type of containers specified in the work plan?
Comments
Yes No 4) Are samples preserved as specified in the work plan?
Comments
Yes No 5) Are the number, frequency, and type of samples collected as specified in
the work plan?
Comments
Yes No 6) Are quality assurance checks performed as specified in the work plan?

Comments




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17
MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1

PAGE 138 OF 150

Yes No 7) Are photographs taken and documented?
Comments

Document Control

Yes No 1) Have any accountable documents been lost?
Comments

Yes No 2) Have any accountable documents been voided?
Comments

Yes No 3) Have any accountable documents been disposed of?
Comments

Yes No 4) Are the samples identified with sample tags?
Comments

Yes No 5) Are blank and duplicate samples properly identified?
Comments

Yes No 6) Are samples listed on a chain-of-custody record?
Comments

Yes No 7) Is chain-of-custody documented and maintained?

Comments
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SAP Worksheet #32-3—SBO Form

Safe Behavior Observation Form

Project:

Observer: Date:

Position/ Title of worker
observed:

Background Information/comments:

Task/Observation
Observed:

X3

S

X3

A5

X3

A

X3

o8

X3

o8

Identify and reinforce safe work practices/behaviors
Identify and improve on at-risk practices/acts
Identify and improve on practices, conditions, controls, and compliance that eliminate or reduce hazards
Proactive PM support facilitates eliminating/reducing hazards (do you have what you need?)

Positive, corrective, cooperative, collaborative feedback/recommendations

Actions & Behaviors

Safe

At-
Risk

Observations/Comments

Current & accurate Pre-Task

Planning/Briefing (Project safety
plan, STAC, AHA, PTSP, tailgate
briefing, etc., as needed)

Properly trained/ qualified/
experienced

Tools/equipment available and
adequate

Positive Observations/Safe Work Practices:

Proper use of tools

Barricades/work zone control

Housekeeping

Communication

Work Approach/Habits

Attitude

Questionable Activity/Unsafe Condition Observed:

Focus/attentiveness

Pace

Uncomfortable/unsafe position

Inconvenient/unsafe location

Position/Line of fire

Apparel (hair, loose clothing,
jewelry)

Observer’s Corrective Actions/Comments

Repetitive motion

Other...

Observed Worker’s Corrective Actions/Comments:
None:
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SAP Worksheet #33: Quality Assurance Management Reports Table

Type of Report

Frequency

(daily, weekly monthly, quarterly,
annually, etc.)

Projected Delivery Date(s)

Person(s) Responsible for

Report Preparation Report Recipient(s)

(title and organizational affiliation) | (title and organizational affiliation)

Field Audit Report

One during additional investigation field

activities and one during treatability
study field activities

Submitted with Final Report

Keith LaTorre
Project Manager /
CH2M HILL

Included in project files
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SAP Worksheets #34: Verification (Step 1)! Process Table

Internal /
Verification Input Description External Responsible for Verification
Planning Documents Evidence of approval and completeness of UFP-SAP. Internal PM: Keith LaTorre / CH2M HILL
Chain-of-custody forms and shipping documentation will be reviewed internally
upon their completion and verified against the packed sample coolers they
Chain-of-custody and shipping represent. The shipper's signature on the chain-of-custody will be initialed by Internal FTL: David Seed/CH2M HILL
forms the reviewer, a copy of the chain-of-custody retained in the site file, and the PC: Bianca Kleist / CH2M HILL
original and remaining copies taped inside the cooler for shipment. See chain-
of-custody SOP (on CD) for further details.
Field notes will be reviewed to ensure completeness of field data parameters,
Field Log Notebooks shipping information, anq samplg cqllectlon tl'm(-'zs, etc. The logbook will also be Internal PM: Keith LaTorre / CH2M HILL
used to document, explain, and justify all deviations from the approved work
plan and UFP-SAP.
Upon their arrival at the laboratory, the samples will be cross-referenced
against the chain-of-custody records. All sample labels will be checked against ENCO — Jacksonville,
Sample Login/ Receipt the chain-of-custody, and any mlslabeI!ng will be identified, investigated, and. Internal ENCO — Orlando and
corrected. The samples will be logged in at every storage area and work station
required by the designated analyses. Individual analysts will verify the GEL Employees
completeness and accuracy of the data recorded on the forms.
A summary of all QC sample results will be verified for completeness once the PC: Bianca Kleist
QC Summary Report data is received from the laboratory. External CH2M HILL
Immediately following receipt of the analytical data from the laboratory and
prior to submittal to the data validator, a population to population comparison )
Field Investigation Interpretive will be conducted comparing site results and the results from the background Internal PM: Keith LaTorre
Data sample set. The background population to population comparison for will be CH2M HILL
used to determine the likelihood of a release relative to background. The data
will also be compared to screening criteria (Worksheet #15).
1 Ila=compliance with methods, procedures, and contracts [see Table 10, page 117, UFP-QAPP manual, V.1, March 2005.]

IIb=comparison with measurement performance criteria in the SAP [see Table 11, page 118, UFP-QAPP manual, V.1, March 2005
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SAP Worksheets #35: Verification (Step Il) Process Table

Step lla/ lb* Validation Input Description Responsible for Validation

lla SOPs Review field logbooks, laboratory case narratives, data deliverables for FTL: David Seed/ CH2M HILL
compliance to methods and signatures. PM: Keith LaTorre / CH2M HILL
Establish that all field and lab QC samples were run and compliant with .

lla QC Results method-required limits as specified in Worksheets #12 and #28. DV: Nancy Weaver / EDS
Verify that QC samples were run and compliant with limits established in the | PC: Bianca Kleist/ CH2M HILL

IIb QC Results .
UFP-SAP. Data Validator: Nancy Weaver / EDS
Ensqrg al! sample results met the project quantification and action limits PC: Bianca Kleist / CH2M HILL
specified in Worksheet #15.

IIb Project QLs
Verify precision and bias at the LOD by analyzing four standards at the QL to | QAO: Lori Mangrum / ENCO, Robert
establish percent recovery and percent relative standard deviation. Pullano / GEL

IIb Raw data 10% review of raw data to confirm laboratory calculations. Data Validator: Nancy Weaver / EDS




INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17
MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1

PAGE 146 OF 150

This page is intentionally left blank.



INTRUSIVE INVESTIGATION OF MMRP SITES - SITE UXO-11 AND UXO-17
MCB CAMLEJ, JACKSONVILLE, NORTH CAROLINA

REVISION NO: 1
PAGE 147 OF 150

SAP Worksheets #36: Analytical Data Validation (Steps lla and Ilb) Summary Table

Step lla/llb Matrix Analytical Group Validation Criteria Data Validator
Surface Soil, Explosives
Subsurface Soil, Perchlorate
Sediment,
Surface Water, Total Chromium Analytical methods and laboratory SOPs as presented in this
Groundwater Total Hexavalent Chromium | SAP Will be used to evaluate compliance against QA/QC
criteria. Should adherence to QA/QC criteria yield
Dissolved Chromium deficiencies, data may be qualified. The data qualifiers that
Surface Water and may be used are those presented in National Functional
lla and IIb Groundwater Dlssolyed Hexavalent Gwdellnes for _Organlc ‘Dat.a Review (USEPA, 1999) or Nancy Weaver / EDS
Chromium National Functional Guidelines for Inorganic Data Review
(USEPA, 2004), as appropriate. National Functional
VOCs Guidelines will not be used for validation; however, the
Groundwater specific qualifiers listed therein may be applied to data
SVOCs should non-conformances against the QA/QC criteria as
Explosives presented in this SAP be identified.
Surface Soil

Composite, Surface
Soil Incremental

Perchlorate

TAL Metals
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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:

e Non-detected site contaminants will be evaluated to ensure that project required QLs in Worksheet
#15 were achieved. If project quantitation limits (PQLs) were achieved and the verification and
validation steps yielded acceptable data, then the data is considered usable.

e During verification and validation steps, data may be qualified as estimated with the following
qualifiers: ], , J+, J-, or UJ. These qualifiers represent minor QC deficiencies which will not affect the
usability of the data. When major QC deficiencies are encountered, data will be qualified with an R
and in most cases is not considered usable for project decisions.

— ] - Analyte present. Reported value may or may not be accurate or precise

- J-- Analyte present. Reported value may be biased low
- J+ - Analyte present. Reported value may be biased high

— UJ - Analyte not detected. Quantitation limit may be inaccurate or imprecise

- R-Rejected result. Result not reliable.
e Additional qualifiers that may be given by the validator are:

— N - Tentative Identification. Consider Present. Special methods may be needed to confirm its
presence or absence in future sampling efforts

— NJ - Qualitative identification questionable due to poor resolution. Presumptively present at
approximate quantity

— U - Not Detected

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

e 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 has 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.

e Deviations from the SAP will be reviewed to assess whether CA is warranted and to assess impacts to
achievement of project objectives.
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SAP Worksheet #37—Usability Assessment (continued)

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 measurement performance criteria following validation and review of data
quality indicator (DQI).

If significant biases are detected with laboratory QA/QC samples it 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:

The following will be prepared by CH2M HILL and presented to and submitted to the MCB CamLej
Partnering Team for review and decisions on the path forward for the site.

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

Graphical representations will be produced to reflect increasing and/or decreasing concentrations of
COCs.

A data quality evaluation considering all of the above will be provided as part of presentations to the
Tier I Partnering Team, followed by the technical memorandum prepared to assess remedy
effectiveness. The technical memorandum will identify any data usability limitations and make
recommendations for CA if necessary.

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
Partnering Team. The MCB CamlLej Partnering Team as a whole will assess the usability of the data.
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STANDARD OPERATING PROCEDURE

Preparing Field Log Books

IV.

Field Books

Purpose

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

Scope

Thisisageneral 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 Meterials
. Log book

. Indelible pen

Procedures and Guidelines

Properly completed field log books are arequirement for much of thework 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. PROCEDURESFOR 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 theinside cover of the log book the following information should
beincluded:

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 05/2011 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 aline and initialed and dated. Any pages not used
should be marked through with aline, the author’sinitials, the date,
and the note “Intentionally Left Blank.”

If errorsare 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 theindividual 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
takersinitials.

Thefinal 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.

Thefield notes will be copied and the copies sent to the Project
Manager or designeein atimely manner (at least by the end of each
week of work being performed).

B. INFORMATION TO BEINCLUDED IN FIELD LOG BOOKS

1

Field Books
QC and Reviened 05/2011

Entriesinto 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. Thiswill 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



10.

11.

12.

13.

14.

15.

16.

Field Books
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was present, topics discussed, issues/ problems/ concerns identified,
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 aregular 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 arunning timelog 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; Specificinformation 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.

. Station/ Location identifier

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

e Sample matrix and type
e Sampledate and time
e Sampleidentifier

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

¢ 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 measurementstaken (i.e. pH, turbidity,
dissolved oxygen, and temperature, and conductivity)

e Parametersto 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 Usethe left side border to record times and the remainder of the page
to record information (see attached example).

2. Usetablesto record sampling information and field data from
multiple samples.

3. Sketch sampling locations and other pertinent information.

4, Sketch well construction diagrams.

V. Attachments

Examplefield 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 Managersto, 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.

Ill.  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-Utility-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
QC and Reviewed 05/2011 3



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.

e 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.

e C(Clearances 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):

e Name

e Birth Place

e Birth Date

e Social Security Number

e Dirivers License State and Number
e (itizenship

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.

A national listing of the “One Call” service centers for each state is presented on the web
at http:/ /www.underspace.com/refs/ocdir.htm. 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 normally procured separately,
utility-locating subcontractors will normally only be required for some level of
geophysical surveying support in the field. This level of geophysical surveying
support can range widely from a simple electromagnetic (EM) survey over a known
utility line, to a blind geophysical effort, including a ground-penetrating radar (GPR)
survey and/or a comprehensive EM survey to delineate and characterize all

unknown subsurface anomalies.

The level of service required from the subcontractor will vary depending on the
nature of the site. At sites where utility locations are well defined on the maps and
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recent construction is limited, CH2M HILL may be confident with a limited effort
from a traditional utility-locating subcontractor providing a simple EM survey. At
sites where utility locations are not well defined, where recent constructions may
have altered utility locations, or the nature of the site makes utility location difficult,
CH2M HILL will require the services of a comprehensive geophysical surveying
subcontractor, with a wide range of GPR and EM services available for use on an "as-
needed" basis. Typical costs for geophysical surveying subcontractors will range
from approximately $200 per day for a simple EM effort (usually one crew member
and one instrument) to approximately $1,500 per day for a comprehensive
geophysical surveying effort (usually a two-person crew and multiple instruments).
Comprehensive geophysical surveying efforts may also include field data
interpretation (and subsequent report preparation) and non-destructive excavation
to field-verify utility depths and locations.

The following table provides a list of recommended geophysical surveying support

subcontractors that can be used for utility-locating services:

Contact Name Equipment* Other Services?
Company Name and and Phone
Address Number 3 4 A B C
US Radar, Inc.* Ron LaBarca 4
PO Box 319
Matawan, NJ 07747 732-566-2035
Utilities Search, Inc.* Jim Davis 4 4 4
703-369-5758
So Deep, Inc.* 703-361-6005 4 4 4
8397 Euclid Avenue
Manassas Park, VA 20111
Accurate Locating, Inc. Ken Shipley
1327 Ashton Rd., Suite 101
Hanover, MD 21076 410-850-0280
NAEVA Geophysics, Inc. Alan 4 4 4 4 4
P.O. Box 7325 Mazurowski
Charlottesville, VA 22906
434-978-3187
Earth Resources Peter Li 4 4 4 4
Technology. Inc.
8106 Stayton Rd. 240-554-0161
Jessup, MD 20794
Geophex, Ltd . J. Won 4 4 4 4 4
605 Mercury Street
Raleigh, NC 27603 919-839-8515
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Notes:

*Companies denoted with an asterisk have demonstrated reluctance to assume responsibility for
damage to underground utilities or an inability to accommodate the insurance requirements that CH2M
HILL requests for this type of work at many Navy sites.

'Equipment types are:

1. Simple electromagnetic instruments, usually hand-held

2. Other, more innovative, electromagnetic instruments, including larger instruments for more area
coverage

3. Ground-penetrating radar systems of all kinds
4. Audio-frequency detectors of all kinds
5. Radio-frequency detectors of all kinds

2Other services include:

A. Data interpretation and/or report preparation to provide a permanent record of the geophysical
survey results and a professional interpretation of the findings, including expected accuracy and
precision.

B. Non-destructive excavation to field-verify the depths, locations, and types of subsurface utilities.
C. Concrete/asphalt coring and pavement/surface restoration.
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Attachment C — Equipment Used for
Identifying Underground Utilities

This attachment 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 AM and PM determine if the equipment being proposed by a subcontractor
or Navy is adequate. A list of in-house experts that can be used to answer questions you
may have is provided below.

CH2M HILL In-house Utility Location Experts

Tamir Klaff/WDC
Home Office Phone - 703-669-9611
Electromagnetic Induction (EMI) Methods

EMI instruments, in general, induce an electromagnetic field into the ground (the
primary field) and then record the response (the secondary field), if any. Lateral
changes in subsurface conductivity, such as caused by the presence of buried metal or
by significant soil variations, cause changes in the secondary field recorded by the
instrument and thus enable detection and mapping of the subsurface features. It should
be noted that EMI only works for electrically conductive materials--plastic or PVC pipes
are generally not detected with EMI. Water and gas lines are commonly plastic,
although most new lines include a copper “locator” strip on the top of the PVC to allow
for detection with EMI.

EMI technology encompasses a wide range of instruments, each with inherent strengths
and weaknesses for particular applications. One major division of EMI is between
“time-domain” and “frequency-domain” instruments that differ in the aspect of the
secondary field they detect. Another difference in EMI instruments is the operating
frequency they use to transmit the primary field. Audio- and radio-frequencies are
often used for utility detection, although other frequencies are also used. Consideration
of the type of utility expected, surface features that could interfere with detection, and
the “congestion” of utilities in an area, should be made when choosing a particular EMI
instrument for a particular site.

One common EMI tool used for utility location is a handheld unit that can be used to
quickly scan an area for utilities and allows for marking locations in “real time”. This
method is most commonly used by “dig-safe” contractors marking out known utilities
prior to excavation. It should be noted that this method works best when a signal (the
primary field) can be placed directly onto the line (i.e., by clamping or otherwise
connecting to the end of the line visible at the surface, or for larger utilities such as
sewers, by running a transmitter through the utility). These types of tools also have a
limited capability to scan an area for unknown utilities. Usually this requires having
enough area to separate a hand held transmitter at least a hundred feet from the
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receiver. Whether hunting for unknown, or confirming known, utilities, this method
will only detect continuous lengths of metallic conductors.

In addition to the handheld EMI units, larger, more powerful EMI tools are available
that provide more comprehensive detection and mapping of subsurface features.
Generally, data with these methods are collected on a regular grid in the investigation
area, and are then analyzed to locate linear anomalies that can be interpreted as utilities.
These methods will usually detect all subsurface metal (above a minimum size),
including pieces of abandoned utilities. In addition, in some situations, backfill can be
detected against native soils giving information on trenching and possible utility
location. Drawbacks to these methods are that the secondary signals from utilities are
often swamped (i.e., undetectable) close to buildings and other cultural features, and
that the subsurface at heavily built-up sites may be too complicated to confidently
interpret completely.

Hand-held metal detectors (treasure-finders) are usually based on EMI technology.
They can be used to locate shallow buried metal associated with utilities (e.g., junctions,
manholes, metallic locators). Advantages of these tools is the ease of use and real-time
marking of anomalies. Drawbacks include limited depths of investigations and no data
storage capacity.

Ground Penetrating Radar (GPR)

GPR systems transmit radio and microwave frequency (e.g., 80 megaHertz to 1,000
megaHertz) waves into the ground and then record reflections of those waves coming
back to the surface. Reflections of the radar waves typically occur at lithologic changes,
subsurface discontinuities, and subsurface structures. Plastic and PVC pipes can
sometimes be detected in GPR data, especially if they are shallow, large, and full of a
contrasting material such as air in a wet soil, or water in a dry soil. GPR data are usually
collected in regular patterns over an area and then analyzed for linear anomalies that
can be interpreted as utilities. GPR is usually very accurate in x-y location of utilities,
and can be calibrated at a site to give very accurate depth information as well. A
significant drawback to GPR is that depth of investigation is highly dependant on
background soil conductivity, and it will not work on all sites. It is not uncommon to
get only 1-2 feet of penetration with the signal in damp, clayey environments. Another
drawback to GPR is that sites containing significant fill material (e.g., concrete rubble,
scrap metal, garbage) will result in complicated anomalies that are difficult or
impossible to interpret.

Magnetic Field Methods

Magnetic field methods rely on detecting changes to the earth’s magnetic field caused by
ferrous metal objects. This method is usually more sensitive to magnetic metal (i.e.,
deeper detection) than EMI methods. A drawback to this method is it is more
susceptible to being swamped by surface features such as fences and cars. In addition,
procedures must usually be implemented that account for natural variations in the
earth’s background field as it changes throughout the day. One common use of the
method is to measure and analyze the gradient of the magnetic field, which eliminates
most of the drawbacks to the method. It should be noted this method only detects
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ferrous metal, primarily iron and steel for utility location applications. Some utility
detector combine magnetic and EMI methods into a single hand-held unit.

Optical Methods

Down the hole cameras may be useful in visually reviewing a pipe for empty conduits
and/or vaults.
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Attachment D - Utility Clearance
Documentation Form
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Attachment E - Utility Marking Color Codes

The following is the standard color code used by industry to mark various types of
utilities and other features at a construction site.

White - Proposed excavations and borings

Pink - Temporary survey markings

Red - Electrical power lines, cables, conduits and lighting cables
Yellow - Gas, oil, steam, petroleum or gaseous materials

Orange - Communication, alarm or signal lines, cables, or conduits
Blue - Potable water

Purple - Reclaimed water, irrigation and slurry lines

Green - Sewer and storm drain lines
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Buried Utility Location Tracking Form (Submit to CH2M HILL PM within 24 hrs of location activities)

Project Location: CH2M HILL Purchase Order:
CH2M HILL Project No.:
CH2M HILL Project Manager: Name/Phone: Utility Location Subcontractor:
Fax: Subcontractor POC:
Email:

CH2M HILL Field Team Leader: Name/Phone:

Dates of location activities:

Check each box using an "X" if a buried utility is present within 5 feet of a marked Station ID. If color
of the flag or paint differs from listed color, note change in color on the form.

Station ID

Gas (Yellow)

Electric (Red)

Fiber optic (Orange)
Cable (Orange)

Water (Blue)

San. Sewer (Green)
Storm Sewer (Green)
Steam (Yellow)
Petroleum (Yellow)
Compressed air (Yellow)
Date completed
Technician initials
Notes (methods/tools used)

Other
Other
Other
Other

The findings of the buried utility location activities summarized herein were conducted in strict accordance with the CH2M HILL scope of work.




Subcontractor's Date
Signature



STANDARD OPERATING PROCEDURE

Surface Water Sanpling

Purpose and Scope

This procedure presents the techniques used in collecting surface water samples.
Materials, equipment, and procedures may vary; refer to the Field Sampling Plan
and operators manuals for specific details.

Materials and Equipment
Materials and equipment vary depending on type of sampling; the Field Sampling

Plan should be consulted for project-specific details. Typical equipment required
includes:

e Open tube sampler

e Dip sampler

o Weighted bottle sampler

e Hand pump

e Kemmerer or Van Dorn sampler

e Depth-integrating sampler

e Peristalticpump

e Sample containers

o Meters for specific conductance, temperature, pH, and dissolved oxygen

Procedures and Guidelines

Before surface water samples are taken, all sampler assemblies and sample
containers are cleaned and decontaminated as described in SOP Decontamination of
Personnel and Equipment. Surface water samples collected from water bodies
tidally influenced should be collected at low tide and under low flow conditions to

minimize the dilution of potential contaminants. Methods for surface water sample
collection are described below.

A. Manual Sampling

Surface water samples are collected manually by submerging a clean glass, stainless
steel, or Teflon container into the water body. Samples may be collected at depth
with a covered bottle that can be removed with atripline. The most common
sampler types are beakers, sealable bottles and jars, pond samplers, and weighted
bottle samplers. Pond samplers have afixed or telescoping pole attached to the
sample container. Weighted bottle samplers are lowered below water surface,
where the attached bottle is opened, allowed to fill, and pulled out of the water.
When retrieved, the bottle is tightly capped and removed from the sampler
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assembly. Specific types of weighted bottle samplersinclude dissolved oxygen,
Kemmerer, or Van Dorn, and are acceptable in most instances.

A sampleistaken with the following specific steps:

1
2.

Thelocation and desired depth for water sampling are selected.

The sample siteis approached from downstream in a manner that avoids
disturbance of bottom sediments as much as possible. The sample bottleis
gently submerged with the mouth pointed upstream and the bottle tilted
slightly downstream. Bubbles and floating materials should be prevented
from entering the bottle. If using a Peristaltic pump, lower the tubing into
the water to the desired depth.

For weighted bottle samplers, the assembly is slowly lowered to the desired
depth. The bottle stopper is unseated with a sharp tug and the bottleis
allowed to fill until bubbles stop rising to the surface.

When the bottle isfull, it is gently removed from the water. If sample
transfer isrequired, it should be performed at thistime.

M easure dissolved oxygen, specific conductance, temperature, and pH at the
sampling location.

IV. Attachments

None.

V. Key Checksand Items

SWSamp.doc

Start downstream, work upstream
Log exact locations using permanent features
Beware of hidden hazards
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STANDARD OPERATING PROCEDURE
VOC Sanpling-Water

. Pupose

To provide general guidelinesfor sampling aqueous volatile organic
compounds.

Il. Scope

Sandard techniquesfor collecting representative samples are summarized. Ste-
specific details are discussed in the Field Sampling Plan.

.  Equipment and Meterias

e Samplevialspre-preserved at laboratory with Hydrochloric acid (HCl)
e Surgical or latex gloves

IV.  Proocedures and Guiddlines

1.

2.

VOCAg.doc

Sample VOCs before sampling other analyte groups.

When sampling for VOCs, especially residential wells, evaluate the area
around the sampling point for possible sources of air contamination by
VOCs. Productsthat may give off VOCs and possibly contaminate a
sampleinclude perfumes and cosmetics, skin applied pharmaceuticals,
automotive products (gasoline, starting fluid, windshield deicers,
carburetor cleaners, etc.) and household paint products (paint strippers,
thinners, turpentine, etc.).

Keep the caps off the sample vialsfor as short atime as possible.

Wear clean latex or surgical gloves.

Fill the samplevial immediately, allowing the water stream to strike the
inner wall of the vial to minimize formation of air bubbles. DO NOT
RINSE THE SAMPLE VIALSBEFORE FILLING.

Fill the samplevial with aminimum of turbulence, until the water forms

apositive meniscus at the brim.
1
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STANDARD OPERATING PROCEDURE

Water-Level Measurements

Purpose and Scope

The purpose of this procedureisto provide aguideline for the measurement of the
depth to groundwater in piezometers and monitoring wells, even where a second
phase of floating liquid (e.g., gasoline) is encountered, and on staff gages in surface-
water bodies. This SOP includes guidelines for discrete measurements of static
water levels and does not cover the use of continuously recording loggers (see SOP
Use of Data L oggers and Pressure Transducers).

Equipment and Meterials
. Electronic water-level meter (Solinst® or equivalent) with aminimum 100-foot
tape; the tape should have graduationsin increments of 0.01 feet or less

. Interface probe (Solinst® Model 122 Interface M eter or equivalent)

Procedures and Guidelines

Verify that the unit isturned on and functioning properly. Sowly lower the probe on its
cableinto the piezometer or well until the probe just contacts the water surface; the unit
will respond with atone or light signal. Notethe depth from areference point indicated
on the piezometer or well riser. Typically thisisthe top of the PVC casing. If no
referenceis clearly visible, measure the depth to water from the northern edge of the
PVC casing. If access to the top of the PVC casing is difficult, sight across the top of the
locking casing adjacent to the measuring point, recording the position of the cable when
the probeis at the water surface.

M easure the distance from this point to the closest interval marker on the tape, and
record the water level reading in the logbook. Water levels will be measured to the
nearest 0.01-foot. Also when specified in the project plans, measure and record the depth
of the piezometer or well. The depth of the piezometer or well may be measured using
the water-level probe with the instrument turned off.

Free product light or dense nonaqueous phase liquid may be present in the piezometer
or well. If the presence of free product is suspected, the thickness of the product should
be determined using appropriate equipment (e.g., Solinst® Model 122 Interface M eter).
The depth to water also isdetermined with this equipment and the water-level meter
should not be used in the piezometer or well aslong as product is present. Typically, a
constant sound is emitted from the device when free product is encountered and an
alternating on/ off beep sound is emitted when water is encountered.
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IV.

The apparent elevation of the water level in thewell or piezometer is determined by
measuring both the apparent depth to water and the thickness of free product. The
corrected water-level elevation is calculated by the following equation:

WL, = WI,+ (Free-product thickness x 0.80)
Where WL, = Corrected water-level elevation
WI, = Apparent water-level elevation
0.80 = Typical value for the density of petroleum hydrocarbon products.

If free product is detected on the surface of the water in the piezometer or well, the value
of sampling should be reconsidered because of the potential for contaminating the
sampling equipment.

Saff gages may beinstalled in some surface-water bodies. These facilitiestypically are
constructed by attaching a calibrated, marked staff gage to awood or metal post, driving
the post into the bottom of the surface-water body, and surveying the elevation of the
top of the post to aresolution or 0.01-foot. The elevation of the water in the surface-water
body then can be determined by reading off the distance the water level isfrom the top
of the post. A shield or other protection may be needed to calm the fluctuations in water
level if the gageisinstalled at alocation exposed to wind or wave.

Attachments

None.

Key Checks

o Before each use, verify that the battery is charged by pressing the test button on the
water-level meter.

o Verify that the unit is operating correctly by testing the probein distilled or de-
ionized water. Leavetheunit turned off when not in use.
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7. Replace the cap by gently setting it on the water meniscus. Tighten
firmly, but DO NOT OVERTIGHTEN.

8. Invert the vial and tap it lightly. If you see air bubblesin the sample, do

not add more sample. Use another vial to collect another sample. Repeat
if necessary until you obtain a proper sample.

V. Attachments

None.

V.  KeyChecksand ltems

e Check for possible sources of contamination.
e Fill slowly, with aslittle turbulence as possible.
e Check for air bubbles.
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STANDARD OPERATING PROCEDURE

Sediment Sanpling

l.  Pupose

These general outlines describe the collection and handling of sediment samples
during field operations.

Il. Scope

The sediment sampling procedures generally describe the equipment and
techniques needed to collect representative sediment samples. Operators manual, if
available, should be consulted for specific details

l. Equipment and Materials

e Sample collection device (hand corer, scoop, dredge, grab sampler, or other
suitable device)

e Sainless steel spoon or spatula or plastic disposable scoop for media transfer
e Measuring tape

e Log book

e Personal protection equipment (rubber or latex gloves, boots, hip waders, etc.)
e Materials for classifying soils, particularly the percentage of fines

e Samplejars, including jars for Total Organic Carbon and pH, as appropriate

IV. Procedures and Guidelines

1 Field personnel will start downstream and work upstream to prevent
contamination of unsampled areas. In surface water bodies that are tidally
influenced, sampling will be performed at low tide and under low flow
conditions to minimize the dilution of possible contaminants. Sediment
sampling activities will not occur immediately after periods of heavy rainfall.

2. Make a sketch of the sample area that shows important nearby river features
and permanent structures that can be used to locate the sample pointson a
map. Whenever possible, include measured distances from such identifying
features. Alsoinclude depth and width of waterway, rate of flow, type and
consistency of sediment, and point and depth of sample removal (along
shore, mid-channel, etc).
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Notein the field book any possible outside sources of contamination. For
example, the outlet to a drainage culvert in the water body near your
sampling location.

Transfer sample into appropriate sample jars with a stainless steel utensil or
plastic disposable scoop. Be especially careful to avoid the loss of the very
fine clay/ silt particles when collecting the sample. The fine particles have a
higher adsorption capacity than larger particles. Minimize the amount of
water that is collected within the sample matrix. Decant the water off of the
sample slowly and carefully to maximize retention of the very fine particles.
The sampler's fingers should never touch the sediment since gloves may
introduce organic interference into the sample. Classify the soil type of the
sample using the Unified Soil Classification System, noting particularly the
percentage of silt and clay.

Samples for volatile organics should immediately be placed in jars. Rocks
and other debris should be removed before placement in jars.

For channel sampling, be on the alert for submerged hazards (rocks, tree
roots, drop-offs, loss silt and muck) which can make wading difficult.

Sample sediment for TOC and pH also, to give context to organic and
inorganic data during the risk assessment.

Follow the site safety plan designed for the specific nature of the site's
sampling activities and locations.

Decontaminate all sampling implements and protective clothing according to
prescribed procedures.

Attachments

Key Checks and Items

Start downstream, work upstream.
Log exact locations using permanent features.
Beware of hidden hazards.
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STANDARD OPERATING PROCEDURE

Sail Boring Drilling and Abandonment

l.  Purposeand Scope

The purpose of thisguidelineis to describe methods to obtain samples of subsurface soil
using either hollow-stem auger, rotary or sonic drilling methods, or tripod-mounted rig
and then backfill boreholesto the surface. The guideline covers both split-spoon
sampling and thin-walled tube sampling and includes soil borings through surface
casings installed to prevent potential contamination in shallow water-bearing units from
migrating downward into deeper units.

I.  Equipmentand Meteridls

e Truck-mounted drilling rig, skid rig, or tripod rig

e Hollow-stem augers and associated equipment or either rotary-drilling or sonic-
drilling equipment

e Black iron steel or Schedule 80 PVC casing, at least 6-inch inside diameter (if surface
casing isrequired), or sonicrig with telescoping casing

o  lit-spoon or thin-walled tube samplers

e Downhole compacting tool (e.g., apipewith aflat plate attached to the bottom)

e Cement

e Bentonite

lll. Procedures and Guidelines

A. Drilling

Continuous-fight hollow-stem augers (HSA) with an inside diameter of at least 3.25
inchestypically areused. The use of water or other fluid to assist in hollow-stem drilling
will be avoided. Rotary drilling will be with asimilar minimum diameter.

The bit of the auger or drill is placed on the ground at the location to be drilled and then
turned with thedrilling or soil-coring rig. Thedrilling is advanced to adepth just above
the top of theinterval to be sampled. For sonicdrilling, a continuous coreis collected
and the sampleinterval is selected from the length of core run.

While advancing the auger or drill to the full borehole depth, the soils removed from the
boring will be screened using a portable volatile organics detector.

A tripod drilling rig isgenerally atripod equipped to collect soil samplesusing a
hammer-driven sampler. The soil sample collection will be the same as that outlined for
hollow-stem and rotary drilling. Borehole collapse due to soft sediments may occur
when collecting samples using atripod drilling rig.
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Temporary surface casing may beinstalled where soil borings will penetrate a confining
layer. The surface casing will beinstalled to prevent potential contamination in shallow
water-bearing units from migrating downward into deeper units. Typically, surface
casing has a 6-inch inside diameter (ID).

If the split-spoon sampling is to be advanced with a 3.25-inch ID and 7.25-inch outside
diameter (O.D.) HSA, it will be necessary to pull the 3.25-inch augers and ream the hole
with aminimum 10.25-inch ID HA Sfor the installation of thetemporary surface casing.
Alternatively, if the split-spoon sampling is advanced with mud-rotary drilling, it would
require a 10.25-inch rotary bit to make room for the 6-inch I.D. surface casing.

The surface casing will be seated at least 5 feet into an underlying clay or silt layer and
will be sealed in place using a bentonite slurry or bentonite pellets. This seal will prevent
movement of groundwater downward from the shallow water-bearing unit but will
allow the casing to be removed easily when the split-spoon sampling is completed. The
split-spoon sampling will then be advanced with a 6-inch mud-rotary bit.

Sampling

Using thedrilling rig, aholeis advanced to the desired depth. For split-spoon sampling,
the samples are then collected following the ASTM D 1586 standard (attached). The
sampler islowered into the hole and driven to adepth equal to the total length of the
sampler; typically thisis 24 inches. The sampler isdriven in 6-inch increments using a
140-pound weight ("hammer") dropped from a height of 30inches. The number of
hammer blows for each 6-inch interval is counted and recorded on the boring log

and/ or field notebook. To obtain enough volume of sample for subsequent laboratory
analysis, use of a 3-inch ID sampler may berequired. Blow counts obtained with a 3-
inch ID spoon would not conform to ASTM D 1586 and would therefore not be used for
geotechnical evaluations. Samples will be collected from the soil borings at 2-foot to 5-
foot intervals. For sonic drilling, a continuous core is collected and the sampleinterval is
selected from thelength of corerun.

Onceretrieved from the hole, the sampler is carefully split open. Care should betaken
not to allow material in the sampler to fall out of the open end of the sampler. Samples
may be collected for chemical analysis. These samples are collected in either
decontaminated stainless-steel split-spoon samplers or new plastic sleeves for sonic
drilling. Sampling the soil for chemical analysisis described in SOP i/ Boring Sampling
—lit poon.

Undisturbed fine-grained samples may be collected for analysis for geotechnical
parameters such as vertical hydraulic conductivity. These samples will be collected
using thin-walled sampling tubes (sometimes called Shelby tubes). Tubes will be 24- to
36incheslong and 3- to 4-inches in diameter, depending upon the quantity of sample
required. Undisturbed samples will be obtained by smoothly pressing the sampling tube
through the interval to be sampled using the weight of thedrilling rig. Jerking the
sample should be avoided. Once the sampleis brought to the surface, the ends will be
sealed with bees wax and then sealed with end caps and heavy tape. The sample
designation, data and time of sampling, and the up direction will be noted on the
sampling tube. The tube shall be kept upright as much as possible and will be protected
from freezing, which could disrupt the undisturbed nature of the sample. Samples for

QC and Reviewed 05/2011 2



geochemical analysis normally are not collected from thin-walled tube samples. More
detailsare provided in the ASTM D 1587 standard (attached).

Abandonment

The borehole will be grouted from total depth to the surface with bentonite-cement
grout. The cement-bentonite grout will be installed continuously in one operation from
the bottom of the space to be grouted to the ground surface. When installing grout in
soil borings, the grout will be installed through atremie pipe that is placed inside the
augers or to the bottom of the borehole. The grouting will be completed before the
augers or any temporary casing or drilling mud isremoved.

Decontamination and Waste Disposal

Before sampling begins, equipment will be decontaminated according to the procedures
identified in SOPs Decontamination of Personnel and Equipment and Decontamination
of Drilling Rig and Equipment. The location to be sampled is deared of debris and trash,
and the location is noted in the logbook.

The soil cuttings are to be drummed and managed as described in SOP Disposal of
Waste FAluids and Soilsand the investigation-derived waste management plan.

Attachments

ASTM D 1586 Sandard Test Method for Penetration Test and Split-Barrel Sampling of
Soils

ASTM D 1587 Sandard Practice for Thin-Walled Tube Sampling of Soils

Key Checks and Preventative Maintenance
o Check that thedrilling rig or soil-coring rig isin working order.

e Check that the boreholeis grouted to the ground surface at the completion of drilling
and sampling.

SBDirill.doc
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STANDARD OPERATING PROCEDURE

Installation of Shallow Monitoring Wells

Purpose and Scope

The purpose of this guidelineis to describe methods for drilling and installation of
shallow monitoring wells and piezometers in unconsolidated or poorly consolidated
materials using hollow stem augers, air rotary, or mud rotary. Installing monitoring
wellsin unconsolidated materials using sonic drilling is discussed in SOP
Installation of Monitoring Wells Using Sonic Drilling. M ethods for drilling and
installing bedrock monitoring wells and deep, surface-cased wells in unconsolidated
materials are presented in SOPs /nstallation of Bedrock Monitoring Wellsand
Installation of Surface-Cased Monitoring Wells, respectively.

Equipment and Meterials
Drilling

. Drilling rig (hollow stem auger, air rotary or mud rotary) and associated tools
and equipment

Well Riser/ Screen and Associated M aterials

° Polyvinyl chloride (PVC), Schedule 40, minimum 2-inch ID, flush-threaded riser;
alternatively, stainless-steel riser

. PVC, Schedule 40, minimum 2-inch 1D, flush-threaded, factory slotted screen;
alternatively, stainless-steel screen

. PVC bottom cap, threaded to match the well screen; alternatively, stainless steel

. PVC or stainless-steel centering guides (if used)

. Above-grade well completion: PVC well cap, threaded or push-on type, vented

. Flush-mount well completion: PVC well cap, locking, leak-proof seal

. Sainless steel to be used as appropriate

Sand

. Clean silicasand, provided in factory-sealed bags, well-rounded, containing no

organic material, anhydrite, gypsum, mica, or calcareous material; primary
(coarse—e.g., Morie #1) filter pack, and secondary (fine sand seal) filter pack.
Grain size determined based on sediments observed during drilling.

Bentonite

MWShall.doc
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Pure, additive-free bentonite pellets or chips
Pure, additive-free powdered bentonite
Coated bentonite pellets; coating must biodegrade within 7 days

Cement-Bentonite Grout: proportion of 6 to 8 gallons of water per 94-pound bag
of Portland cement; 3 to 6 pounds of bentonite added per bag of cement to
reduce shrinkage.

Protective Casing

Above-grade well completion: 6-inch minimum ID black iron steel pipewith
locking cover, diameter at least 2 inches greater than the well casing, painted
with epoxy paint for rust protection; heavy duty lock; protective posts if

appropriate

Flush-mount well completion: Morrison 9-inch or 12-inch 519 manhole cover, or
equivalent; rubber seal to prevent leakage; locking cover inside of road box

Well Development

Surge block
Well-development pump and associated equipment

Calibrated metersto ensure pH, temperature, specific conductance, ORP, and
dissolved oxygen of development water

Containers (e.g., DOT-approved 55-gallon drums) for water produced from well.

lll. Procedures and Guidelines

A.

MWShall.doc

Drilling Method

Typically, continuous-flight hollow-stem augers with aminimum 4.25-inch
inside diameter (ID) will be used to drill shallow monitoring well boreholes
for 2-inch diameter monitoring wells. Alternatively, air or mud rotary may
be used.

The bit of the auger is placed at the ground surface and then turned with the
drilling rig. To collect split spoon samples, the auger is advanced to the top
of the sampling depth, and the split-spoon sample is collected from below
the auger head. The split spoon is advanced through repeated blows from a
140- or 300-pound hammer dropped from a height of 30 inches. Thin-walled
tube samplers are advanced by pressing down on the rods with the weight
of thedrilling rig. Split-spoon samples may be collected at selected intervals
for chemical analysis and/ or lithologic classification. Soil sampling
procedures are detailed in SOPs Soi/ Boring Sampling — Split poonsand Soi/
Sampling.
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The use of water to assist in hollow-stem auger drilling for monitoring well
installation will be avoided, unless required for such conditions as running
sands.

Hollow-stem augers, drilling bits, rods, split-spoon samplers, and other
downholedrilling tools will be properly decontaminated prior to the
initiation of drilling activities and between each borehole location. Split-
spoon samplers and other downhole soil sampling equipment will also be
properly decontaminated before and after each use. SOP Decontamination
of Drill Rigs and Equipment details proper decontamination procedures.

Drill cuttings and decontamination fluids generated during well drilling
activities will be contained according to the procedures detailed in the SOP
Disposal of Waste Fluids and Solidsand the Investigation Derived Waste
Management Plan (IDWMP).

Air or mud rotary drilling may be used instead of hollow-stem augers. The
use of added mud should be kept to aminimum.

Monitoring-Well Installation

Shallow monitoring wells will be constructed inside the hollow-stem augers,
once the borehole has been advanced to the desired depth, or in the mudded
borehole once the drilling rods have been withdrawn. If the borehole has
been drilled to a depth greater than that at which the well isto be set, the
borehole will be backfilled with bentonite pellets or chips or a bentonite-
cement slurry to adepth approximately 1 foot below the intended well
depth. Approximately 1 foot of clean sand will be placed on top of the
bentonite to return the borehole to the proper depth for well installation.

The appropriate lengths of well screen, nominally 10 feet (with bottom cap),
and casing will be joined watertight and lowered inside the augersto the
bottom of the borehole. Centering guides, if used, will be placed at the
bottom of the screen and above the interval in which the bentonite seal is
placed.

Selection of the filter pack and well screen intervals for the shallow
monitoring wells shall be madein thefield.

A primary sand pack consisting of clean Morie No. 00 (or DSl No.1) silica
sand for 10-slot screen and Morie No. 01 (or DSl No.2) for 20-slot screen
silicasand will be placed around the well screen. The sand will be placed
into the borehole at a uniform rate, in a manner that will allow even
placement of the sand pack. The augerswill beraised gradually during
sand pack installation to avoid caving of the borehole wall; at no time will
the augers be raised higher than the top of the sand pack during installation.
During placement of the sand, the position of the top of the sand will be
continuously sounded. The primary sand pack will be extended from the
bottom of the borehole to a minimum height of 2 feet above the top of the
well screen. A secondary, finer-grained (fine sand seal), sand pack will be
installed for a minimum of 1 foot above the coarse sand pack. Heights of the
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coarse and fine sand packs and bentonite seal may be modified in the field to
account for a shallow water table and a small saturated thickness of the
surficial aquifer.

A bentonite seal at least 2 feet thick will be placed above the sand pack. The
seal will be placed into the borehole in amanner that will prevent bridging.
The position of the top of the bentonite seal will be verified using aweighted
tape measure. If all or aportion of the bentonite seal is above the water
table, clean water will be added to hydrate the bentonite. A hydration
period of at least 30 minutes will be required following installation of the
bentonite seal.

Above the bentonite seal, an annular seal of cement-bentonite grout will be
placed. The cement-bentonite grout will be installed continuously in one
operation from the bottom of the space to be grouted to the ground surface
through atremie pipe. Thetremie pipe must be plugged at the bottom and
have small openings along the sides of the bottom 1-foot length of pipe. This
will allow the grout to diffuse laterally into the borehole and not disturb the
bentonite pellet seal.

Well Completion

For monitoring wells that will be completed above-grade, alocking steel
protective casing set in a concrete pad will beinstalled. The steel protective
casing will extend at least 3 feet into the ground and 2 feet above ground but
should not penetrate the bentonite seal. The concrete pad will be square,
approximately 2 feet per side (unless otherwise specified in the project
plans), and poured into wooden forms. The concrete will be sloped away
from the protective casing.

Guard posts may be installed in high-traffic areas for additional protection.
Four steel guard posts will beinstalled around the protective casing Guard
posts would be concrete-filled, at least 2 inches in diameter, and would
extend at least 2 feet into the ground and 3 feet above the ground. The
protective casing and guard posts will be painted with an epoxy paint to
prevent rust.

For monitoring wells with flush-mount completions, Morrison 9-inch or
12-inch 519 manhole cover or equivalent, with a rubber-sealed cover and
drain will beinstalled. Thetop of the manhole cover will be positioned
approximately 1inch above grade. A square concrete pad, approximately 2
feet per side (unless otherwise specified in the project plans), will be installed
as a concrete collar surrounding the road box cover, and will slope uniformly
downward to the adjacent grade. Theroad box and installation thereof will
be of sufficient strength to withstand normal vehicular traffic.

Concrete pads installed at all wellswill be a minimum of 6 inches below
grade. The concrete pad will be 12 inches thick at the center and taper to
6-inch thick at the edge. The surface of the pad should slope away from the
protective casing to prevent water from pooling around the casing.
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Protective casing, guard posts, and flush mounts will be installed into this
concrete.

Each well will be properly labeled on the exterior of the locking cap or
protective casing with a metal stamp indicating the permanent well number.

D. Well Development

Well development will be accomplished using a combination of surging
throughout the well screen and pumping, until the physical and chemical
parameters of the discharge water that are measured in the field have
stabilized and the turbidity of the discharge water is substantially reduced.
Fine-grained materialsin the surficial aquifer at the site may not allow low
turbidity results to be achieved.

The surging apparatus will include a surge block. Well development will
begin by surging the well screen, starting at the bottom of the screen and
proceeding upwards, throughout the screened zone. Following surging, the
well will be pumped to remove the fine materials that have been drawn into
thewell. During pumping, measurements of pH, temperature, and specific
conductance will be recorded.

Development will continue by alternately surging and pumping until the
discharge water is free from sand and silt, the turbidity is substantially
reduced, and the pH, temperature, and specific conductance have stabilized
at regional background levels, based on historical data. Development will
continue for aminimum of 30 minutes and until the water removed from the
well is as clear of turbidity as practicable.

Well development equipment will be decontaminated prior to initial use and
after the development of each well. Decontamination procedures are
detailed in SOP Decontamination of Personnel and Equipment. \N ater
generated during well development will be contained and managed as
detailed in the SOP Disposal of Waste Fluids and Solidsand the
Investigation Derived Waste Management Plan.

IV. Attachments

Schematic diagram of shallow monitoring-well construction (MWSingleDiag.xls)

MWShall.doc
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STANDARD OPERATING PROCEDURE

Held Measurement of pH, Specific Conductance,

Turbicity, Dissolved Oxygen, ORP, and

Termperature Using a Water Quality Parameter
Meter with How-through Cell

l.  Puposeand Scope

The purpose of this procedureisto provide a general guideline for using awater quality
parameter meter (e.g., Horiba® U-22 or YS) for field measurements of pH, specific
conductance, turbidity, dissolved oxygen, oxidation-reduction potential (ORP), and
temperature of aqueous samples. TheYS instrument does not measure turbidity. A

separate turbidity meter (i.e,, Hanna Turbidity Meter) will need to be used in

conjunction with the YS meter. The operator’s manual should be consulted for detailed

operating procedures.

I.  Equipmentand Meteridls

e Water Quality Parameter M eter such as a Horiba® U-22 Water Quality

Monitoring System or YS with flow-though cell

e Auto-Calibration Sandard Solution (provided by rental company)
o Distilled water in squirt bottle

lll. Procedures and Guidelines

A Parameters and Spedfications:

Parameter
pH

Fecific
conductance
Turbidity
Dissolved
oxvaen
Temperature
ORP

Salinity

WaterQual.doc
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Range of measurement

Oto 14 pH units
0t09.999 m

0to800ONTU
0t0 19.99 mg/ |

Oto55°C
-999to +999 mV
0to4%

Accuracy
+/ - 0.1 pH units
+/ - 3% full scale

+/ - 5% full scale
+/-0.2mg/ |

+/-1.0°C
+/ -15mV
+/-0.3%



B.  Cdibration:
Prior to each day’s use, clean the probe and flow-through cell using deionized water and
calibrate using the Sandard Solution.

Horiba U22 Calibration procedure:

1. Fill acalibration beaker with standard solution to the recommended fill line.

2. Insert the probeinto the beaker. All the parameter sensorswill now beimmersed in the
standard solution except the D.O. sensor; the D.O. calibration is done using atmospheric
air.

3. Turn power on and allow sometime for the machineto warm-up prior to starting the
calibration. When the initial readings appear to stabilize the instrument isready to
calibrate.

4. Press CAL key to put theunit in the calibration mode.

5. Pressthe ENT key to start automatic calibration. Wait a moment, and the upper cursor
will gradually move across the four auto-calibration parameters one by one: pH, COND,
TURB, and DO. When the calibration is complete, the readout will briefly show END.
Theinstrument isnow calibrated.

6. Iftheunitiscalibrated properly theinstrument readings, while immersed in the
standard solution, will match the standard solution values provided on the solution
container. Thetypical standard solution values are: pH = 4.0 +/ - 3%, conductivity 4.49
mS cm +/ - 3%, and turbidity = ONTU +/ - 3%.

7. Record the calibration data (e.g. time, instrument 1D, solution lot number and expiration
date, final calibrated readings, and solution temperature in the field logbook.

YS Calibration procedure:

Press the Qn/off key to display the run screen
Press the Escapekey to display the main menu screen
Use the arrow keysto highlight the Galibrate
Press the Enter key. The Calibrate screen is digplayed

o awoN e

Choose the parameter to calibrate
A. Conductivity Calibration:

This procedure calibrates specific conductance (recommended), conductivity
and salinity. Calibrating any one option automatically calibratesthe other two.

1) Use the arrow keysto highlight the Gonductivity selection

2) Press Enter. The Conductivity Calibration Selection Screen is displayed.

3) Usethe arrow keysto highlight the Specific Conductance selection.

4) Press Enter. The Conductivity Calibration Entry Screen is displayed.

5) Pace the correct amount of conductivity sandard (see Indrument Manual) into
aclean, dry or pre-rinsed trangport/ calibration cup.

WaterQual.doc
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6) Carefully immerse the sensor end of the probe module into the solution.

7) Gently rotate and/ or move the probe module up and down to remove any
bubbles from the conductivity cell.

NOTIE The s=nsor must be completely immersed pag its vent hole. Usng
the recommended volumes from the Insgrument Manual Calibration
Volumes should ensure that the vent hole is covered.

8) Screw the trangport/ calibration cup on the threaded end of the probe module
and securely tighten.

NOTE Do not over tighten as this could cause damage to the threaded
portions.

9) Usethe keypad to enter the calibration value of the gandard you are using.

NOTE: Be aure to enter the value in mScmat 25°C

10) Press Enter. The Conductivity Calibration Screen is displayed.

11) Allow at leas one minute for temperature equilibration before
proceeding. The current values of all enabled sensors will appear on the screen
and will change with time as they gabilize.

12) Observe the reading under Specific Conductance. When the reading
shows no dgnificant change for approximately 30 seconds, press Enter. The
screen will indicate that the calibration has been accepted and prompt you to
press Enter again to Continue.

13) Press Enter. Thisreturnsyou to the Conductivity Calibrate Selection
Screen

14) Press Escapeto return to the calibrate menu.

15) Rinse the probe module and sensorsin tap or purified water and dry.

Dissolved Oxygen Calibration:

This procedure calibrates disolved oxygen. Calibrating any one option (% or
mg/ L) automatically calibratesthe other.
1) Go to the calibrate screen as described in Section
NOTIE The ingrument must be on for at leas 20 minutesto polarize the
DO =ensor before calibrating.
2) Usethe arrow keysto highlight the Dissolved Ocygen selection.
3) PressEnter. The dissolved oxygen calibration screen is digplayed.
4) DO cdlibration in mg/L iscarried out in a water sample which has a known
concentration of dissolved oxygen (usually determined by a Winkler titration).
5) Usethe arrow keysto highlight the DOmg/L selection.
6) PressEnter. The DO mg/L Entry Screen is displayed.
7) Pace the probe module in water with a known DO concentration.
NOTE Be sure to completely immerse al the sensors.
8) Use the keypad to enter the known DO concentration of the water.
9) Press Enter. The Disolved Oxygen mg/ L Calibration Screen is displayed.

10) Stir the water with a gir bar, or by rapidly moving the probe module, to
provide fresh sample to the DO sensor.
11) Allow at leas one minute for temperature equilibration before

proceeding. The current values of all enabled sensorswill appear on the screen
and will change with time as they gabilize.
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12) Observe the DO mg/ L reading, when the reading is gable (shows no
sgnificant change for approximately 30 seconds), press Enter. The screen will
indicate that the calibration has been accepted and prompt you to press Enter
again to Continue.

13) Press Enter. Thisreturnsyou to the DO calibration screen.

14) Press Escapeto return to the calibrate menu.

15) Rinse the probe module and sensorsin tap or purified water and dry.
PpH Calibration:

1) Go to the calibrate screen.
2) Usethe arrow keysto highlight the pHselection.
3) PressEnter. The pH calibration screen is displayed.

» Select the 1point option only if you are adjusting a previous calibration.
If a 2-point or 3-point calibration has been performed previoudy, you
can adjud the calibration by carrying out a one point calibration. The
procedure for this calibration isthe same asfor a 2-point calibration, but
the software will prompt you to select only one pH buffer.

» Select the 2¢point option to calibrate the pH sensor using only two
calibration gandards. Use this option if the media being monitored is
known to be either basic or acidic. For example, if the pH of a pond is
known to vary between 5.5 and 7, a two-point calibration with pH 7
and pH 4 buffersis sufficient. A three point calibration with an
additional pH 10 buffer will not increase the accuracy of this
measurement snce the pH isnot within this higher range.

» Select the 3point option to calibrate the pH sensor using three calibration
solutions. In this procedure, the pH sensor is calibrated with a pH 7
buffer and two additional buffers. The 3-point calibration method
assures maximum accuracy when the pH of the mediato be monitored
cannot be anticipated. The procedure for this calibration isthe same as
for a 2-point calibration, but the software will prompt you to slect a
third pH buffer.

4) Use the arrow keysto highlight the 24point selection.
5) PressEnter. The pH Entry Screen is displayed.
6) Pace the correct amount of pH buffer into a clean, dry or pre-rinsed
trangport/ calibration cup.
NOTIE For maximum accuracy, the pH buffers you choose should be
within the same pH range as the water you are preparing to sample.
NOTE Before proceeding, ensure that the sensor isasdry as possble.
Ideally, rinse the pH sensor with a small amount of buffer that can be
discarded. Be certain that you avoid cross-contamination of bufferswith
other solutions.
7) Carefully immerse the sensor end of the probe module into the solution.
8) Gently rotate and/ or move the probe module up and down to remove any
bubbles from the pH sensor.
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NOTIE The sensor must be completely immersed. Using the
recommended volumes from Table 6.1 Calibration V olumes, should
ensure that the sensor is covered.

9) Screw the trangport/ calibration cup on the threaded end of the probe module
and securely tighten.

NOTE Do not over tighten as this could cause damage to the threaded
portions.

10) Use the keypad to enter the calibration value of the buffer you are usng
at the current temperature.

NOTIE pH vs temperature values are printed on the labels of all YS pH
buffers.

11) Press Enter. The pH calibration screen is displayed.

12) Allow at leas one minute for temperature equilibration before
proceeding. The current values of all enabled sensors will appear on the screen
and will change with time as they gabilize.

13) Observe the reading under pH, when the reading shows no dgnificant
change for approximately 30 seconds, press Enter. The screen will indicate that
the calibration has been accepted and prompt you to press Enter again to
Continue.

14) Press Enter. Thisreturnsyou to the Specified pH Calibration Screen.

15) Rinse the probe module, transport/ calibration cup and sensorsin tap or
purified water and dry.

16) Repeat geps 6 through 13 above usng a second pH buffer.

17) Press Enter. Thisreturnsyou to the pH Calibration Screen.

18) Press Escapeto return to the calibrate menu.

19) Rinse the probe module and sensorsin tap or purified water and dry.
ORRP Calibration:

1) Go to the calibrate screen.
2) Use the arrow keysto highlight the GRP selection.
3) PressEnter. The ORP calibration screen is displayed.
4) Pace the correct amount of a known ORP solution into a clean, dry or pre-
rinsed trangport/ calibration cup.
NOTE Before proceeding, ensure that the sensor isasdry as possble.
Idedlly, rinse the ORP sensor with a amall amount of solution that can be
discarded. Be certain that you avoid cross-contamination with other
solutions.
5) Carefully immerse the sensor end of the probe module into the solution.
6) Gently rotate and/or move the probe module up and down to remove any
bubbles from the ORP sensor.
NOTIE The sensor must be completely immersed.
7) Screw the trangport/ calibration cup on the threaded end of the probe module
and securely tighten.
8) Usethe keypad to enter the correct value of the calibration solution you are
using at the current temperature.
9) PressEnter. The ORP calibration screen is displayed.
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10) Allow at leas one minute for temperature equilibration before
proceeding. The current values of all enabled sensors will appear on the screen
and will change with time as they gabilize.

11) Observe the reading under ORP, when the reading shows no dgnificant
change for approximately 30 seconds, press Enter. The screen will indicate that
the calibration has been accepted and prompt you to press Enter again to
Continue.

12) Press Enter. Thisreturnsyou to the Calibrate Screen.

13) Rinse the probe module and sensorsin tap or purified water and dry.

Record the calibration data (e.g. time, instrument ID, solution lot number and
expiration date, final calibrated readings, and solution temperaturein the field
logbook.

Sanple Measurement:

Horiba U22 measurement procedure:

Aswater passes through the flow-through the flow cell, press M EASto obtain reading;
record datain afield notebook.

YS measurement procedure:

Aswater passesthrough the flow-through the flow cell, thereadings are displayed for
each parameter. Record the water quality parameter datain afield notebook. In
addition, the dataisrecorded in the YS and can be downloaded to a computer
following completion of the sampling event.

IV. KeyChecks and Preventive Maintenance

Calibrate meter

Clean probe with deionized water when done

Refer to operations manual for recommended maintenance and troubleshooting
Check batteries, and have areplacement set on hand

Dueto the importance of obtaining these parameters, the field team should have
aspare unit readily available in case of an equipment malfunction.

V. References

WeterQual.doc

YS 556 Multi Probe System Operator Manual
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STANDARD OPERATING PROCEDURE

Low-How Grounawater Sampling from Monitoring
Wells

l.  Purpose and Scope

This SOP presents general guidelines for the collection of groundwater samples
from monitoring wells using low-flow purging and sampling procedures.
Operations manuals should be consulted for specific calibration and operating
procedures.

IL. Eq.lprrert and Meterials

Adjustable-rate positive-displacement pump, submersible pump, or peristaltic
pump

. Horiba®U-22 or equivalent water quality meters to monitor pH, specific
conductance, turbidity, dissolved oxygen, oxidation-reduction potential (ORP),
and temperature

. Flow-through cell with inlet/ outlet ports for purged groundwater and
watertight ports for each probe

. Generator or alternate power source depending on pump type

. Water-level indicator

. Disposable Teflon, Teflon-lined polyethylene tubing or polyethylene tubing for
metals and other inorganics

. Plastic sheeting

o Well-construction information

° Calibrated container and stopwatch to determine flow rate

. Sample containers

. In-line disposable 0.45um filters (QED® FF8100 or equivalent)

. Shipping supplies (labels, coolers, and ice)

o Field book

lll. Procedures and Guidelines

A. Setup and Purging

1. Obtain information on well location, diameter(s), depth, and screen
interval(s), and the method for disposal of purged water.

2. Calibrate instruments according to manufacturer'sinstructions.

LowFow
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10.

11

12.
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Thewell number, site, date, and condition arerecorded in thefield
logbook.

Plastic sheeting is placed on the ground, and the well isunlocked and
opened. All decontaminated equipment to be used in sampling will be
placed only on the plastic sheeting until after the sampling has been
completed. To avoid cross-contamination, do not let any downhole
equipment touch the ground.

All sampling equipment and any other equipment to be placed in the
well is cleaned and decontaminated before sampling in accordance with
SOP Decontamination of Personnel and Equipment.

Water level measurements are collected in accordance with the Water
Level Measurements SOP. Do not measure the depth to the bottom of
thewell at thistime; this reduces the possibility that any accumulated
sediment in thewell will be disturbed. Obtain depth to bottom
information from well construction log.

Attach and securethetubing to the low-flow pump. Lower the pump
slowly into thewell and set it at approximately the middle of the screen.
Place the pump intakein the middle of the saturated screen length and
should be at least two feet above the bottom of the well to avoid
mobilization of any sediment present in the bottom.

Insert the measurement probesinto the flow-through cell. The purged
groundwater isdirected through the cell, allowing measurementsto be
collected before the water contacts the atmosphere.

If using a generator, locate it 30 feet downwind from thewell to avoid
exhaust fumes contaminating the samples.

Sart purging thewell at 0.2to 0.5 liters per minute. Avoid surging.
Purging rates for more transmissive formations could be started at 0.5-
liter to 1liter per minute. Theinitial field parameters of pH, specific
conductance, dissolved oxygen, ORP, turbidity, and temperature of
water are measured and recorded in the field logbook.

The water level should be monitored during purging, and, ideally, the
purgerate should equal thewell rechargerate so that thereislittle or no
drawdown in thewell (i.e., lessthan 0.3-foot). The water level should
stabilize for the specific purgerate. There should be at least 1 foot of
water over the pump intake so thereis no risk of the pump suction being
broken, or entrainment of air in the sample. Record adjustmentsin the
purgerate and changesin depth to water in the logbook. Purgerates
should, if needed, be decreased to the minimum capabilities of the pump
(0.1- to 0.2-liter per minute) to avoid affecting well drawdown.

During purging, the field parameters are measured frequently (every 5
minutes) until the parameters have stabilized. Field parameters are
considered stable when measurements meet the following criteria:
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e pH:within 0.1 pH units
e Specificconductance: within 3 percent
e Dissolved oxygen: within 10 percent

e Turbidity: within 10 percent for values greater than 5NTU; if 3
turbidity values are lessthan 5NTU, consider the values as stabilized

e ORP:within 10mV
e Temperature: within 3 percent
Sample Collection

Once purging is completethewell isready to sample. The elapsed time between
completion of purging and collection of the groundwater sample should be
minimized. Typically, the sampleis collected immediately after thewell has
been purged, but thisis also dependent on well recovery.

Sampleswill be placed in sample containersthat have been cleaned to laboratory
standards and are preserved in accordance with the analytical method. The
containers aretypically pre-preserved, if required.

VOC samplesare normally collected first and directly into pre-preserved sample
containers.

During purging and sampling, the centrifugal/ peristaltic pump tubing must
remain filled with water to avoid aeration of the groundwater. It is
recommended that Yaor 3/ 8inch inside diameter tubing be used to help insure
that the sample tubing remains water filled. If the pump tubing is not
completely filled to the sampling point, collect non-VOC dissolved gasses
samplesfirst, then increase flow rate slightly until water completely fills the
tubing and collect the VOC/ dissolved gases samples. Record new flow rate and
drawdown depth.

The steps to be followed for sample collection are as follows:

1 The cap isremoved from the sample bottle, and the bottle is tilted
slightly.
2. The sampleisslowly poured from the bailer or discharged from the

pump so that it runs down theinside of the sample bottle with a
minimum of splashing. The pumping rate should be reduced to
approximately 100 ml per minute when sampling VOCs.

3. Inorganics, including metals, may be collected and preserved in the
filtered form aswell asthe unfiltered form. Disposablein-linefilters (0.45
micron filter), connected to the end of the sample tubing,, aretypically
used for field filtration. Samples are field filtered asthe water is being
placed into the sample container. If abailer isused, filtration may be
driven by a peristaltic pump.
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Adequate spaceisleft in the bottle to allow for expansion, except for
VOC vials, which arefilled to the top with a positive meniscus.

The bottleis capped and clearly labeled.

Samples are placed in appropriate containers and, if necessary, packed
with icein coolers as soon as practical.

Nondedicated equipment is cleaned and decontaminated in accordance
with the Decontamination of Personnel and Equipment SOP.

The following information, at aminimum, will berecorded in the log book:

L.

5.

Sampleidentification (site name, location, and project number; sample
name/ number and location; sample type and matrix; time and date;
sampler'sidentity)

Sample source and source description

Field observations and measurements (appearance, volatile screening, field
chemistry, sampling method), volume of water purged prior to sampling,
number of well volumes purged, and field parameter measurements

Sampledisposition (preservative; laboratory name, date and time sent;
laboratory sample number, chain-of-custody number, sample bottle lot
number)

Additional remarks

Additional remarks

1

If thewell goes dry during purging, wait until it recovers sufficiently to
remove the required volumesto sample all parameters. It may be
necessary to return periodically to thewell but a particular sample (e.g.,
large amber bottles for semivolatile analysis) should befilled at onetime
rather than over the course of two or more visits to the well.

Disposabletubing is disposed of with PPE and other site trash.

IV. Attachments

White paper on reasons and rationale for low-flow sampling.

V. Key Checks and Preventative Maintenance

The drawdown in the well should be minimized as much as possible (preferably
no morethan 0.5-foot to 1 foot) so that natural groundwater-flow conditions are
maintained as closely as possible.

LowFow

The highest purging rate should not exceed 1 liter per minute. Thisisto keep the
drawdown minimized.

QC and Revised 05/2011



. Sirring up of sediment in the well should be avoided so that turbidity
containing adsorbed chemicalsis not suspended in the well and taken in by the

pump.

. Overheating of the pump should be avoided to minimize the potential for losing
VOCsthrough volatilization.

. Keep theworking space clean with plastic sheeting and good housekeeping.

. Maintain field equipment in accordance with the manufacturer’s
recommendations. Thiswill include, but is not limited to:

. Inspect sampling pump regularly and replace as warranted
. Inspect quick-connects regularly and replace as warranted

. Verify battery charge, calibration, and proper working order of field
measurement equipment prior to initial mobilization and daily during
field efforts

LowFow
QC and Revised 05/2011



Attachment to the SOP on Low-How Sampling Groundwater Sampling
from Monitoring Wells

White Paper on Low-Flow Sampling

EPA recommends low-flow sampling as a means of collecting groundwater samples in a way that
minimizes the disturbance to the natural groundwater flow system and minimizes the introduction of
contamination into the samples from extraneous sources. The following are details about these issues.

When a pump removes groundwater from the well at the same rate that groundwater enters the well
through the screen, the natural groundwater-flow system around the well experiences a minimum of
disturbance. Some disturbance is bound to occur because you are causing groundwater to flow to the
well in a radial fashion that otherwise would have flowed past it. However, the resulting low-flow
sample provides the most-representative indication we can get of groundwater quality in the immediate
vicinity of the well.

Normally, when a well is pumped at an excessive rate that drops the water level in the well below the
water level in the aquifer, the water cascades down the inside of the well screen when it enters the well.
The turbulence from this cascading causes gases such as oxygen and carbon dioxide to mix with the
water in concentrations that are not representative of the native groundwater and are higher than
expected. This causes geochemical changes in the nature of the water that can change the
concentrations of some analytes, particularly metals, in the groundwater sample, not mention it’s effect
on the dissolved oxygen levels that then will be measured in the flow-through cell. Such turbulence also
may cause lower-than-expected concentrations of volatile organic compounds due to volatilization.

For wells in which the water level is above the top of the screen, the water up in the riser is out of the natural
circulation of the groundwater and, therefore, can become stagnant. This stagnant water is no longer
representative of natural groundwater quality because its pH, dissolved-oxygen content, and other
geochemical characteristics change as it contacts the air in the riser. If we minimize the drawdown in the well
when we pump, then we minimize the amount of this stagnant water that is brought down into the well screen
and potentially into the pump. As a result, a more-representative sample is obtained.

Typically, wells contain some sediment in the bottom of the well, either as a residue from development
that has settled out of the water column or that has sifted through the sand pack and screen since the
well was installed. This sediment commonly has adsorbed on it such analytes as metals, SVOCs, and
dioxins that normally would not be dissolved in the groundwater. If these sediments are picked up in
the groundwater when the well is disturbed by excessive pumping, they can:

o Make filtering the samples for metals analysis more difficult
e Add unreasonably to the measured concentration of SVOCs and other organic compounds

The SOP for low-flow sampling has been modified recently and should be consulted for additional
information about low-flow sampling and ways of dealing with wells in which the water level cannot be
maintained at a constant level.

LowFow
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STANDARD OPERATING PROCEDURE

Decontamination of Personnel and Equipment

. Pupose

To provide general guidelines for the decontamination of personnel, sampling
equipment, and monitoring equipment used in potentially contaminated
environments.

Il. Scope

Thisisageneral description of decontamination procedures.

Il Eq.lprrert and Materials

Demonstrated analyte-free, deionized (“DI1”) water (specifically, ASTM Type
Il water or lab-grade DI water)

Potable water; must be from a municipal water supplier, otherwise an
analysis must be run for appropriate volatile and semivolatile organic
compounds and inorganic chemicals (e.g., Target Compound List and Target
Analyte List chemicals)

2.5% (W/ W) Liquinox® (or Alconox®) and water solution
Concentrated (V/ V) pesticide grade methanol (DO NOT USE ACETONE)

Large plastic pails or tubs for Liquinox® and water, scrub brushes, squirt
bottles for Liquinox® solution, methanol and water, plastic bags and sheets

DOT approved 55-gallon drum for disposal of waste
Personal Protective Equipment as specified by the Health and Safety Plan

Decontamination pad and steam cleaner/ high pressure cleaner for large
equipment

IV. Procedures and Guidelines

A.

Decon.doc
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PERSONNEL DECONTAMINATION

To be performed after completion of tasks whenever potential for
contamination exists, and upon leaving the exclusion zone.
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7.

Wash boots in Liquinox® solution, then rinse with water. If
disposable latex booties are worn over boots in thework area, rinse
with Liquinox® solution, remove, and discard into DOT-approved
55-gallon drum.

Wash outer glovesin Liquinox® solution, rinse, remove, and discard
into DOT-approved 55-gallon drum.

Remove disposable coveralls (“Tyveks’) and discard into DOT-
approved 55-gallon drum.

Remove respirator (if worn).
Remove inner gloves and discard.

At the end of thework day, shower entire body, including hair, either
at thework site or at home.

Sanitize respirator if worn.

SAMPLING EQUIPMENT DECONTAMINATION—GROUNDWATER
SAMPLING PUMPS

Sampling pumps are decontaminated after each use as follows.

1.
2.

10.

Don phthalate-free gloves.

Spread plastic on the ground to keep equipment from touching the
ground

Turn off pump after sasmpling. Remove pump from well and remove
and dispose of tubing. Place pump in decontamination tube.

Turn pump back on and pump 1 gallon of Liquinox® solution
through the sampling pump.

Rinse with 1 gallon of 10% methanol solution pumped through the
pump. (DO NOT USE ACETONE).

Rinse with 1 gallon of tap water.
Rinse with 1 gallon of deionized water.

Keep decontaminated pump in decontamination tube or remove and
wrap in aluminum foil or clean plastic sheeting.

Collect all rinsate and dispose of in aDOT-approved 55-gallon drum.

Decontamination materials (e.g., plastic sheeting, tubing, etc.) that
have come in contact with used decontamination fluids or sampling
equipment will be disposed of in either DOT-approved 55-gallon
drums or with solid waste in garbage bags, dependent on

Facility/ project requirements.
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SAMPLING EQUIPMENT DECONTAMINATION—OTHER EQUIPMENT

Reusable sampling equipment is decontaminated after each use as follows.

1
2.

10.
11.

Don phthalate-free gloves.

Before entering the potentially contaminated zone, wrap soil contact
pointsin aluminum foil (shiny side out).

Rinse and scrub with potable water.

Wash all equipment surfaces that contacted the potentially
contaminated soil/ water with Liquinox® solution.

Rinse with potable water.

Rinse with distilled or potable water and methanol solution (DO
NOT USE ACETONE).

Air dry.
Rinse with deionized water.

Completely air dry and wrap exposed areas with aluminum foil
(shiny side out) for transport and handling if equipment will not be
used immediately.

Collect all rinsate and dispose of in aDOT-approved 55-gallon drum.

Decontamination materials (e.g., plastic sheeting, tubing, etc.) that
have comein contact with used decontamination fluids or sampling
equipment will be disposed of in DOT-approved 55-gallon drums or
with solid waste in garbage bags, dependent on Facility/ project
requirements.

HEALTH AND SAFETY MONITORING EQUIPMENT
DECONTAMINATION

1

Before use, wrap soil contact pointsin plastic to reduce need for
subsequent cleaning.

Wipe all surfaces that had possible contact with contaminated
materials with a paper towel wet with Liquinox® solution, then a
towel wet with methanol solution, and finally three timeswith a
towel wet with distilled water. Dispose of all used paper towelsin a
DOT-approved 55-gallon drum or with solid waste in garbage bags,
dependent on Facility/ project requirements.



E. SAMPLE CONTAINER DECONTAMINATION

The outsides of sample bottles or containersfilled in the field may need to be
decontaminated before being packed for shipment or handled by personnel
without hand protection. The procedureis:

1 Wipe container with a paper towel dampened with Liquinox®
solution or immerse in the solution AFTER THE CONTAINERS
HAVE BEEN SEALED. Repeat the above steps using potable water.

2. Dispose of all used paper towelsin aDOT-approved 55-gallon drum
or with solid waste in garbage bags, dependent on Facility/ project
requirements.

F. HEAVY EQUIPMENT AND TOOLS

Heavy equipment such asdrilling rigs, drilling rods/ tools, and the backhoe
will be decontaminated upon arrival at the site and between locations as

follows:
1 Set up adecontamination pad in area designated by the Facility
2. Steam clean heavy equipment until no visible signs of dirt are

observed. Thismay requirewire or stiff brushesto dislodge dirt
from some areas.

V. Attachments

None.

M. Key Checks and Items

. Clean with solutions of Liquinox®, methanol, and distilled water.

° Do not use acetone for decontamination.

. Drum all contaminated rinsate and materials.

. Decontaminate filled sample bottles before relinquishing them to anyone.

Decon.doc
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STANDARD OPERATING PROCEDURE

Decontamination of Drilling Rigs and Equipment

Pumpose and Scope

The purpose of thisguidelineisto provide methods for the decontamination of drilling

rigs, downhole drilling tools, and water-level measurement equipment. Personnel

decontamination procedures are not addressed in this SOP; refer to the site safety plan
and SOP Decontamination of Personnel and Equipment. Sample bottles will not befield

decontaminated; instead they will be purchased with certification of laboratory
sterilization.

Equipment and Metesials

. Portable steam cleaner and related equipment

o Potable water

. Phosphate-free detergent such as Liquinox®

. Buckets

o Brushes

. Methanol, pesticide grade

. Personal Protective Equipment as specified by the Health and Safety Plan
. ASTM-Typell gradewater or Lab Grade DI Water

o Aluminum foil

Procedures and Guidelines
A. Drilling Rigs and Monitoring Well Materials
Before the onset of drilling, after each borehole, before drilling through

permanent isolation casing, and before leaving the site, heavy equipment and
machinery will be decontaminated by steam cleaning at a designated area. The

steam-cleaning areawill be designed to contain decontamination wastes and

waste waters and can be an HDPE-lined, bermed pad. A pumping system will

be used to convey decontaminated water from the pad to drums.

Surface casings may be steam cleaned in thefield if they are exposed to
contamination at the site prior to use.

B. Downhole Drilling Tools

Downholetools will be steam cleaned before the onset of drilling, prior to
drilling through permanent isolation casing, between boreholes, and prior to
leaving the site. Thiswill include, but is not limited to, rods, split spoons or
similar samplers, coring equipment, augers, and casing.

DeconRig.doc
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Before the use of a sampling device such as a split-spoon sampler for the
collection of a soil samplefor physical characterization, the 