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Executive Summary

This site-specific Sampling and Analysis Plan (SAP) is being submitted to provide a systematic data collection and
analysis structure for the Site 33 Former Sand Blasting Grit Area and Waste Disposal Areas Site Inspection (SI) at
Naval Weapons Station (WPNSTA) Yorktown, Yorktown, Virginia. In accordance with the Guidance for Uniform
Federal Policy (UFP) for Quality Assurance Project Plans (QAPP) (March 2005), this Department of the Navy
(Navy)-specific SAP includes 37 worksheets that detail various aspects of the environmental investigation process
and serve as guidelines for the field work and data quality. The field standard operating procedures (SOPs) are
located in Appendix A of this SAP.

The Naval Facilities Engineering Command (NAVFAC), Mid-Atlantic, is conducting this Sl under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). CERCLA work is being conducted with
the United States Environmental Protection Agency (USEPA) Region 3 as the lead regulatory agency. The Virginia
Department of Environmental Quality (VDEQ) is the state regulatory agency. Together, these three agencies are
the stakeholder agencies for this project.

This document will help ensure that environmental data collected or compiled are scientifically sound, of known
and documented quality, and are suitable for intended uses. The laboratory information cited in this SAP is for the
analytical laboratories that are currently contracted to provide analytical services for this investigation. The
analytical services for this investigation will be provided by Katahdin Analytical Services as the primary laboratory,
with TestAmerica Laboratories in Burlington, Vermont as a third-tier laboratory. Data validation (DV) services will
be provided by CH2M HILL.

The purpose of this Sl is to determine if potential impacts from historical Site 33 activities warrant additional
investigation at WPNSTA Yorktown. Although some data have been collected at Site 33 in the vicinity of Former
Building 530, this investigation will evaluate the presence of potentially impacted media, determine if detected
contamination may pose potentially unacceptable human health or ecological risk, and identify which receptors
are potentially at risk. Elevated chlorinated volatile organic compound (VOC) and metals concentrations were
previously detected in site groundwater near the Former Building 530, and waste dumping areas have been
identified in the wooded portions of the site.

In order to evaluate the presence of groundwater contamination previously observed at the site, groundwater
samples will be collected from new monitoring well locations. Based on the historical use of Site 33, groundwater
samples will be analyzed for VOCs, semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs),
pesticides, cyanide, and total and dissolved metals.

In order to evaluate the presence of soil contamination associated with Former Building 530 activities, surface and
subsurface soil samples will be collected in the vicinity of the building. Additionally, test pits and surface and
subsurface soil samples will be collected in the wooded portions of Site 33 to evaluate the waste dumping areas.
Soil samples collected at Site 33 will be analyzed for VOCs, SVOCs, PCBs, pesticides, cyanide, pH, total organic
carbon (TOC) and total metals.

The Partnering Team will evaluate the results of the groundwater and soil sampling activities and historical site
data, to determine where sediment and surface water samples are needed and which analytical constituents
those samples should be analyzed for to evaluate impacts related to historical Site 33 operations. Additionally,
samples from groundwater-fed seeps/sediment pore water may be collected at Site 33 should groundwater or soil
sample results indicate that these media maybe impacted by site-related constituents.

Laboratory data will be compared to human health and ecological risk-based screening values and facility-specific
background upper tolerance limits (UTLs) (where available). COPCs will be identified where analytes are detected
that exceed their respective screening values. Groundwater data will also be compared to maximum contaminant
levels (MCLs). Background concentrations will be taken into account when selecting ecological COPCs.



SAMPLING AND ANALYSIS PLAN SITE 33 BUILDING 530 PAINT SHOP AND SAND BLASTING OPERATIONS SITE INSPECTION
REVISION NO: 0

MARCH 2015

PAGE 6

A human health risk screening and an ecological risk screening will be performed to identify human health and
ecological COPCs, respectively. Based on the results of the risk screenings, the Partnering Team will evaluate the
need for a quantitative Human Health Risk Assessment (HHRA) and an Ecological Risk Assessment (ERA). If
needed, the risk assessments will be performed for all identified human health and ecological COPCs. Whether
further investigation at Site 33 is warranted will be evaluated based on the results of the risk
screenings/assessments, MCL exceedances, and the presence of waste material at the site.

Data, results, conclusions, and recommendations regarding the path forward for Site 33 will be documented in the
Sl Report. If the nature and extent of contamination is sufficiently defined and risks have been quantified, an Rl
Report may be completed in lieu of an SI Report.
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Acronyms and Abbreviations

°C degree Celsius

ug/kg microgram per kilogram

pg/L microgram per liter

Km micrometer

umol/g micromoles per gram

%D percent difference; percent drift
%R percent recovery

%RSD percent relative standard deviation
AES atomic emission spectrometer
AM Activity Manager

AOC area of concern

AQM Activity Quality Manager

AVS acid volatile sulfide

BFB 4-bromofluorobenzene

bgs below ground surface

BHC benzene hexachloride

CA corrective action

CAS Columbia Analytical Services

CcC calibration check compound

ccv continuing calibration verification
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CLEAN Comprehensive Long-term Environmental Action—Navy
CLLE continuous liquid-liquid extraction
CcocC constituent of concern

COPC constituent of potential concern
CSM conceptual site model

CTO Contract Task Order

cv calibration verification

CVAA cold vapor atomic absorption
DBCP 1,2-dibromo-3-chloropropane
DCA dichloroethane

DCE dichloroethene

DDD dichlorodiphenyldichloroethane
DDE dichlorodiphenyldichloroethylene
DDT dichlorodiphenyltrichloroethane
DFTPP decafluorotriphenylphosphine

DL detection limit

DNT dinitrotoluene

DO dissolved oxygen

DoD Department of Defense

DPT direct-push technology

DQl data quality indicator

DQO data quality objective

DV data validation
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ECATTS Environmental Compliance Assessment, Training, and Tracking System
EDB 1,2-dibromoethane

EICP extracted ion current profile

ELAP Environmental Laboratory Accreditation Program
ERA Ecological Risk Assessment

ERP Environmental Restoration Program

FTL Field Team Leader

Freon-11 Trichlorofluoromethane

Freon-12 Dichlorodifluoromethane

Freon-113 1,1,2-Trichloro-1,2,2-trifluoroethane

g gram
GC/ECD gas chromatography/electron capture detector
GC/MS gas chromatograph/mass spectrometer
H&S health and safety

HCI hydrochloric acid

HHRA Human Health Risk Assessment

HNO; Nitric Acid

HS&E health, safety, and environment

HSO Health and Safety Officer

HSP Health and Safety Plan

ICAL initial calibration

ICP inductively coupled plasma

ICS interference check solution

ICV initial calibration verification

ID identification

IDW investigation-derived waste

IS internal standard

L liter

LCL lower control limit

LCS laboratory control sample

LIMS Laboratory Information Management Systems
LOD limit of detection

LoQ limit of quantitation

MCL maximum contaminant level

MDL method detection limit

MEK 2-butanone

mg/kg milligrams per kilogram

ml milliliter

mm millimeter

MPC measurement performance criteria

MS matrix spike

MSA method of standard additions

MSD matrix spike duplicate

MTBE methyl-tert-butyl ether

N/A not applicable

NaOH sodium hydroxide

NAVFAC Naval Facilities Engineering Command
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NB nitrobenzene
NC no criterion
ORP oxidation-reduction potential
oz ounce
PAH polynuclear aromatic hydrocarbon
PAL project action limit
PC Project Chemist
PCB polychlorinated biphenyl
PDF portable document format
PDS post-digestion spike
PID photoionization detector
PIL project indicator level
PM Project Manager
POC point of contact
PPE personal protective equipment
ppm part per million
PQL practical quantitation limit
PQO project quality objective
PVC polyvinyl chloride
QA quality assurance
QAO Quality Assurance Officer
QAPP Quality Assurance Project Plans
QC quality control
QL guantitation limit
Qsm Quality Systems Manual
r correlation coefficient
r coefficient of determination
RF response factor
RI Remedial Investigation
RL reporting limit
ROD Record of Decision
RPD relative percent difference
RPM Remedial Project Manager
RSD relative standard deviation
RSL Regional Screening Level
SAP Sampling and Analysis Plan
SDG sample delivery group
SEM simultaneously extracted metals
Sl Site Inspection
SIM selected ion monitoring
SOP standard operating procedure
SPCC system performance check compound
SSA site screening area
STC Senior Technical Consultant

svoC semivolatile organic compound
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TAL Target Analyte List

TBD to be determined

TCA trichloroethane

TCE trichloroethene

TCL Target Compound List

TCMX tetrachloro-m-xylene

TNT trinitrotoluene

TOC total organic carbon

UCL upper control limit

UFP Uniform Federal Policy

USEPA United States Environmental Protection Agency
usT underground storage tank

UTL upper tolerance limit

VC vinyl chloride

VDEQ Virginia Department of Environmental Quality
VOA volatile organic analyte

VOC volatile organic compound

WPNSTA Naval Weapons Station
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SAP Worksheet #2—Sampling and Analysis Plan Identifying Information

(UFP-QAPP Manual Section 2.2.4)

Site Name/Number:  Site 33 — Former Building 530 Paint Shop and Sand Blasting Operations Area
Operable Unit: Not applicable (N/A)

Contractor Name: CH2M HILL

Contract Number: N62470-08-D-1000

Contract Title: Comprehensive Long-term Environmental Action—Navy (CLEAN) 1000
Work Assignment Number (optional): N62470-08-D-1000, Contract Task Order (CTO)-068

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

e Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (USEPA, 2005)
e Guidance for Quality Assurance Project Plans, EPA QA/G-5 (USEPA, 2002).

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

3. This SAP is a project-specific SAP.

4. List organizational partners (stakeholders) and identify the connection with lead organization:
Lead Organization: Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic Division
Land Owner: Department of Defense (DoD)
Lead Regulatory Agency: United States Environmental Protection Agency (USEPA) Region 3
State Regulatory Agency: Virginia Department of Environmental Quality (VDEQ)

5. 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 as follows:

All SAP elements required for this project are described herein. Therefore, the crosswalk table is not
necessary for this project.


http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf%23page=44
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SAP Worksheet #3—Distribution List

(UFP-QAPP Manual Section 2.3.1)

SAP Recipients

Title

Organization

Telephone Number

(optional)

E-mail Address or Mailing Address

Bryan Peed Remedial Project Manager (RPM) NAVFAC Mid-Atlantic (757) 341-0480 Bryan.Peed @navy.mil

Moshood Oduwole RPM USEPA Region 3 (215) 814-3362 Oduwole.Moshood @epamail.epa.gov
Wade Smith RPM VDEQ (804) 698-4125 Wade.Smith@deg.virginia.gov
Bonnie Capito Librarian NAVFAC Atlantic (757) 322-4785 Bonnie.Capito@navy.mil

Bill Friedmann Contractor Activity Manager (AM) CH2M HILL (757) 671-6223 William.Friedmann@ch2m.com
Renee Hunt Contractor Project Manager (PM) CH2M HILL (414) 847-0349 Renee.Hunt@ch2m.com

Herb Kelly Contractor Data Validation (DV) CH2M HILL (352) 384-7100 Herb.Kelly@ch2m.com

Kelly Perkins Laboratory Subcontractor PM Katahdin (207) 874-2400 kperkins @katahdinlab.com
Kathryn Kelly Laboratory Third-Tier Subcontractor PM TestAmerica-Burlington (802) 660-1990 kathryn.kelly @testamericainc.com
Roni Warren Contractor Human Health Risk Assessor CH2M HILL (814) 364-2454 Roni.Warren@ch2m.com

William Kappleman Contractor Ecological Risk Assessor CH2M HILL (703) 376-5152 William.Kappleman@ch2m.com
Clairette Campbell Contractor Project Chemist (PC) CH2M HILL (757) 671-6335 Clairette.Campbell@ch2m.com
Doug Bitterman Contractor Activity Quality Manager (AQM) CH2M HILL (757) 671-6209 Doug.Bitterman@ch2m.com

To be determined (TBD) Contractor Field Team Leader (FTL) CH2M HILL TBD TBD
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SAP Worksheet #4—Project Personnel Sign-Off Sheet

(UFP-QAPP Manual Section 2.3.2)

The responsibility of implementing the SAP will vary depending upon the role of the people and their
organization. It is anticipated that the lead PM from each organization will be responsible for the overall SAP
implementation. However, technical support staff, support contractors, and additional stakeholders may have
input to the SAP and are also listed as potential signers, if applicable. The table is broken into two areas; those
that will be responsible for the complete SAP implementation and the supporting staff, contractors or
stakeholders who may sign the SAP. Personnel will indicate which sections of the SAP they reviewed.

The Naval Weapons Station (WPNSTA) Yorktown, Virginia Partnering Team has an established system of receiving
and reviewing documents. This document review system is also extended to individual agency technical support.
Distribution of draft, draft final, and final versions of reports are made to the respective PM of each agency
(NAVFAC, USEPA Region 3, and VDEQ). The deliverables are provided in two formats; a hard copy as well as access
to an electronic portable document format (PDF) version of the document. Prior to the distribution of the
documents, each agency provides CH2M HILL with the number of copies that is required for the document. This is
done to ensure that enough copies are provided so that the agencies may provide copies of the deliverable to any
technical support staff. Comments are then returned to CH2M HILL by the PM of each agency in either letter or
e-mail format. The agencies may also provide any comments received by their technical support staff. Review
periods for each version of the document varies by report, but is expected to follow: draft - 60 days, draft final -
14 days, and final - 14 days. However, the Department of the Navy (Navy), USEPA Region 3, and VDEQ expedite
reviews whenever possible. The deadlines for reviews and comments are tracked by the Partnering Team using a
document tracking tool maintained by CH2M HILL. This tracking sheet is provided to the partnering team
following each update at Tier 1 Partnering Meetings. All comments received are uploaded to the Yorktown
Administrative Record.

The following is a list of people who are responsible for ensuring overall implementation of the SAP:

Name Organization/Title/Role Tﬂﬁm‘;’;e ﬂgﬂa::éggg; Sagvise?’;:éign Daéee;AP
Jamie Butler CH2M HILL SAP Quality Reviewer (757) 671-6212
Bill Friedmann CH2M HILL AM (757) 671-6223
Anita Dodson | SHZM HILL Navy CLEAN Program (757) 671-6218
Laura Cook Senior Technical Consultant (STC) (757) 671-6214
Doug Bitterman CH2M HILL AQM (757) 671-6209

Renee Hunt CH2M HILL PM (414) 847-0349
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SAP Worksheet #4—Project Personnel Sign-Off Sheet (continued)

The following is a list of people who may provide input and therefore review portions or all of the SAP:

I . Telephone Signature/e-mail | SAP Section Date SAP
Name Organization/Title/Role Number receipt Reviewed Read
Bonnie Capito NAVFAC Atlantic Librarian (757) 322-4785
Clairette Campbell | CH2M HILL PC (757) 671-6335

CH2M HILL Human Health Risk

Roni Warren (814) 364-2454

Assessor
William CH2M HILL Ecological Risk _
Kappleman Assessor (703) 376-5152
TBD CH2M HILL FTL TBD
Herb Kelly CH2M HILL Data Validator (352) 384-7100
Jennifer Obrin Katahdin PM (207) 874-2400

Kathryn Kelly TestAmerica-Burlington PM (802) 660-1990
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SAP Worksheet #5—Project Organizational Chart
Lead Organization
NAVFAC Mid-Atlantic — Bryan Peed (RPM) Regulatory Agencies
(757-341-0480) USEPA Region 3 — Moshood Oduwole
NAVFAC Atlantic — Ken Bowers Quality P (PM) (215-814-3362)
Assurance Officer (QAO) VDEQ — Wade Smith (PM)
(757-322-8341) R (804-698-4125)

NAVFAC Atlantic — Bonnie Capito (Librarian)
(757-322-4785)

AM
CH2M HILL - Bill Friedmann (757-671-6223)

'

PM
CH2M HILL Renee Hunt (414-847-0349)

e N

Contractor Data Management
Navy CLEAN Program Chemist
Anita Dodson (757-671-6218)

-

AQM Project Chemist
Doug Bitterman (757-671-6209) P Clairette Campbell (757-671-6335)
STC Data Validator
Laura Cook (757-671-6214) Herb Kelly (352-384-7100)
H&S Manager
Mark Orman (414-847-0597)
Human Health Risk Assessor ‘

Roni Warren (814-364-2454)
Ecological Risk Assessor

Bill Kappleman (703-376-5152) Sub
ubcontractors

Laboratory Subcontractors
Katahdin
Jennifer Obrin (207-874-2400)

TestAmerica-Burlington
Kathryn Kelly (802-660-1990)

FTL — _
TBD . TBD Subcontract
Onsite Health and Safety Officer . u c'o.n ractors
» Drilling
(HSO) Land S .
TBD and Surveying

Utility Locating
Investigative derived Waste (IDW) Handling
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SAP Worksheet #6—Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

The communication pathways for the SAP are shown as follows.

the Field

N . . . Procedure
Communication Drivers Responsible Entity Name Phone Number (Timing, Pathway To/From, and so forth)

Regulatory Agency Interface | RPM, NAVFAC Mid-Atlantic |Bryan Peed (757) 341-0480 | Al materials and nformation pertaining 1o the project will be
Communicate directly with the field team at the time the safety
issue is identified. Provide verbal and/or written documentation of

Stop Work due to Safety CH2M HILL FTL TBD TBD the stop work to the CH2M HILL AM and PM immediately after
work is stopped and personnel are removed from any potential
hazards.

Implement SAP and manage _ Communicate directly (verbal and/or in writing) with the AM and

all phases of the project CH2M HILL PM Renee Hunt (414) 847-0349 NAVFAC as necessary

SAP/Work Plan Changes prior _ Communicate directly (verbal and/or in writing) with the AM and

to Field/Laboratory work CHZM HILL PM Renee Hunt (414) 847-0349 NAVFAC as necessary
Communicate directly (verbal and/or in writing) with CH2M HILL
AM or PM with daily meetings. Documentation of deviations from

SAP/Work Plan Changes in CH2M HILL FTL TBD TBD the UFP-SAP made in field logbooks; deviations made only with

approval of PM, who will communicate with the AM, Navy RPM,
and regulators. The FTL will ensure SAP requirements are met by
field staff.

Data tracking from collection
through upload to database

CH2M HILL PC

Clairette Campbell

(757) 671-6335

The PC tracks the data and informs the PM and Program Chemist
of potential problems or issues. The PM and AM are informed
within 24 hours to pass on communications to Navy and regulators
as appropriate.

Sample Receipt Variances

Katahdin PM
TestAmerica-Burlington PM

Jennifer Obrin
Kathryn Kelly

(207) 874-2400
(802) 660-1990

All sample receipt variances will be communicated to the PC by
the subcontracted laboratory within 1 day of discovery.

Reporting Lab Quality
Variances

Katahdin PM
TestAmerica-Burlington PM

Jennifer Obrin
Kathryn Kelly

(207) 874-2400
(802) 660-1990

All quality assurance (QA)/quality control (QC) issues with project
field samples will be reported by the subcontracted laboratory, who
will relay them to the PC and Contractor Quality Assurance Officer
(QAO) within 2 days of discovery.
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SAP Worksheet #6—Communication Pathways (continued)

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure
(Timing, Pathway To/From, and so forth)

Field and Analytical Corrective
Actions (CAs)

CH2M HILL Program
Chemist, PC, and FTL

Anita Dodson
Clairette Campbell
TBD

(757) 671-6218
(757) 671-6335
TBD

The need for CA for field and analytical issues will be determined
by the FTL, PC, senior support staff, and/or Contractor QAO as
necessary. The senior support will ensure Quality Assurance
Project Plans (QAPP) requirements are met by field staff. The PC
will ensure QAPP requirements are met by the laboratory. The
FTL will notify the PM of any needed field CAs. The PM will notify
the Navy RPM of any field quality issues that would negatively
impact data quality or schedule. The PM will have 24 hours to
respond to the request for field CA. CA with laboratories will be
coordinated by PC. The Navy RPM and Navy Chemist may be
notified of any lab issues that render data quality objectives
(DQOs) unattainable or cause delivery issues such that project
schedule cannot be met.

All completeness and data issues will be addressed with the
laboratory. The Data Validator should copy the CH2M HILL PC on

DV CAs

CH2M HILL Data Validator,
Program Chemist, and PC

Anita Dodson
Clairette Campbell

(757) 671-6218
(757) 671-6335

Reporting DV Issues CH2M HILL Data Validator | Herb Kelly (352) 384-7100 all communications to the laboratory. The validated data package
will be due within 14 calendar days of data receipt by the
validator.

The need for CA for DV issues will be determined by the CH2M
Herb Kelly (352) 384-7100 HILL data validator, Program Chemist and PC, as necessary.

These staff members will ensure that QAPP requirements are met
by the analytical results. The PC will notify the PM of any needed
DV CAs. The PM will have 48 hours to respond to the request for
the DV CA. DV CAs will be coordinated by the PC in coordination
with the CH2M HILL data validator and Program Chemist.
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SAP Worksheet #7—Personnel Responsibilities Table

(UFP-QAPP Manual Section 2.4.3)

Title/Role

Organizational
Affiliation

Responsibilities

Bryan Peed/NAVFAC RPM

NAVFAC Mid-Atlantic

Coordinates all environmental restoration program activities at WPNSTA Yorktown

Moshood Oduwole/USEPA RPM

USEPA Region 3

Manages all aspects of the project to confirm federal regulations and requirements are met

Wade Smith/VDEQ RPM

VDEQ

Manages all aspects of the project to confirm state regulations and requirements are met

Bonnie Capito/Librarian

NAVFAC Mid-Atlantic

Responsible for document tracking and filing

Responsible for support to Navy to implement CERCLA Environmental Restoration Program (ERP)

Bill Friedmann/AM CH2M HILL at WPNSTA Yorktown
Day-to-day project management to implement SAP. Directs and oversees staff; health, safety, and
Renee Hunt/PM CH2M HILL environment (HS&E). Contractor point of contact (POC) for decision-making. Conducts data
usability assessment.
Douglas Bitterman/AQM CH2M HILL Provides activity-level quality review and guidance
Laura Cook/STC CH2M HILL Provides senior technical oversight
William Kappleman/Ecological Risk Assessor CH2M HILL E&eiz%(t)grsslble for Ecological Risk Assessment (ERA) to determine any impacts to ecological
Roni Warren,/Human Health Risk Assessor CH2M HILL rReisep:)?gfsible for Human Health Risk Assessment (HHRA) to determine any impacts to human
Anita Dodson/Program Chemist CH2M HILL g&?;ltii%is program level review of the UFP-SAP and program-level support throughout the project
. Performs oversight of laboratory and data validators, and evaluates usability of data. Manages
Clairette Campbell/PC CH2M HILL sample tracking.
TBD/FTL CH2M HILL® Supervises field sampling and coordinates all field activities
Herb Kelly/Data Validator CH2M HILL Responsible for the analytical data review and validation
Mark Orman/Health and Safety Officer (HSO) CH2M HILL Oversees Health and Safety (H&S) for CLEAN Program

Jennifer Obrin/Laboratory PM

Katahdin Laboratories

Responsible for Katahdin Laboratories analytical services

Kathryn Kelly/Laboratory PM

TestAmerica-Burlington

Responsible for TestAmerica-Burlington analytical services
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SAP Worksheet #8—Special Personnel Training Requirements Table

(UFP-QAPP Manual Section 2.4.4)

Project Function

Specialized Training
By Title or
Description of Course

Training Provider

Training Date

Personnel/Groups
Receiving Training

Personnel Titles/
Organizational
Affiliation

Location of Training
Records/Certificates

Environmental Field
Work

Environmental
Compliance
Assessment, Training,
and Tracking System
(ECATTS)

NAVFAC - Online

Project-specific

All field crew members

Field Staff, TBD

Document in project
files

Environmental Field
Work

HERO

NAVFAC — in person

Prior to Field work

All field crew members
who will be using
radio transmitters or
cell phones on site

Field Staff, TBD

Document in project
files
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SAP Worksheet #9a—Project Scoping Session Participants Sheet

(UFP-QAPP Manual Section 2.5.1)

Project Name: S| at WPNSTA Yorktown Site 33 Site Name: Site 33
Projected Date(s) of Sampling: April 2010 (tentative) Site Location: WPNSTA Yorktown, Virginia
PM: Renee Hunt

Date of Session: June 25, 2009

Scoping Session Purpose: To review previous investigation data and present the proposed sampling approach to the Partnering
Team for Site 33.

Name Title Affiliation Phone # E-mail Address Project Role
Overseeing project
Bill Friedmann AM CH2M HILL (757) 671-6223 William.Friedmann@ch2m.com delivery, technical
support
Renee Hunt PM CH2M HILL | (414) 847-0349 | Renee.Hunt@ch2m.com UFP-SAP production,

project management

Proiect Coordination of field
Adam Forshey Engjineer CH2M HILL (757) 671-6267 Adam.Forshey @ch2m.com investigation and
reporting effort

Lead representative of
VDEQ, responsible for

. . R review of documents
Wade Smith RPM VDEQ (804) 698-4125 wade.smith@deq.virginia.gov and ensure that
appropriate regulations
are applied

Lead representative of
USEPA, responsible for
. review of documents
Rob Thomson RPM USEPA (215) 814-3357 Thomson.Bob@epamail.epa.gov and ensure that
appropriate regulations

are applied
Representative of lead
. NAVFAC _ . . agency responsible for
Tom Kowalski RPM Mid-Atlantic (757) 444-3826 Tom.Kowalski@navy.mil overseeing execution of
projects

Comments/Decisions:

The Yorktown Tier | Partnering Team reviewed previous investigations conducted at Site 33 to determine current
data objectives and future needs for site investigation. The team discussed that while a soil removal was
performed at Site 33 for blast grit and lead-contaminated soils, additional evaluation was necessary for
groundwater to determine if site impacts may pose an unacceptable risk to human health or the environment,
whether remedial actions are warranted, and if there is no unacceptable risk to complete site closure for all
media. Based on available data collected as part of previous investigations, tentative sample locations were
identified based on existing analytical results, potential site risks, and transport mechanisms for each medium
(surface water bodies and flow, groundwater direction, and site terrain).

The team reviewed the preliminary groundwater COPCs for Site 33 based on the comparison to screening values.
VOCs (primarily trichloroethene [TCE]) and total/dissolved metals (primarily aluminum, arsenic, chromium,
manganese, and vanadium) were identified as COPCs from the former grinding and sand blasting operations.
Because the precise source of VOC impacts at Site 33 is unknown, the team proposed a sampling strategy
involving initial sampling of groundwater via direct-push grab samples for VOCs around the perimeter of Former
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SAP Worksheet #9a—Project Scoping Session Participants Sheet (continued)

Building 530. Two discrete-depth groundwater samples were tentatively considered for collection at 10 sampling
locations — one sample to be collected at the depth of first encountered groundwater and the second sample
directly above the confining unit at the base of the shallow aquifer. The team discussed the possibility of holding
the deeper sample for analysis pending review of the shallow groundwater sample results. Reconvening the

Partnering Team following analysis of the shallow sample was discussed to determine whether analysis of the
deeper groundwater sample is warranted. The team also discussed collection of soil cores for characterization of
site lithology due to the lack of historical information available for this site and the need to place groundwater
samples above the fine-grained units that would restrict downward migration of contaminants with specific
gravities greater than water. It was proposed that permanent monitoring well locations could be determined
based on the results of the direct-push sampling.

The Partnering Team agreed upon the rationale for the proposed sampling locations. The action item resolutions
have been incorporated into the proposed sampling approach.

Action Items:
1. Change the name of Site Screening Area (SSA) 22 to Site 33.
Resolution: SSA 22 has been renamed as Site 33.
2. Follow up on a closeout report for the former underground storage tank (UST) at Site 33.

Resolution: Historical UST information for Former Building 530 at Site 33 has been reviewed by CH2M HILL.
Site documentation indicates that the former 10,000-gallon fuel oil UST at Former Building 530 was removed
in 1996. At the time of the tank removal, soil confirmation and groundwater sampling was performed within
the former UST tank pit and the surrounding area. No evidence of releases from the tank was documented
during the tank removal.

Consensus Decisions:

None
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SAP Worksheet #9b—Project Scoping Session Participants Sheet

(UFP-QAPP Manual Section 2.5.1)

Project Name: S| at WPNSTA Yorktown Site 33

Projected Date(s) of Sampling: June 2012 (tentative)

PM: Renee Hunt

Site Name: Site 33

Site Location: WPNSTA Yorktown, Virginia

Date of Session: April 7, 2011

Scoping Session Purpose: To discuss the modified sampling approaches for Site 33 as requested by the USEPA (during the
February 2011 Partnering Meeting).

Name

Title

Affiliation

Phone #

E-mail Address

Project Role

Bill Friedmann

AM

CH2M HILL

(757) 671-6223

William.Friedmann@ch2m.com

Overseeing project
delivery, technical
support

Renee Hunt

PM

CH2M HILL

(414) 847-0349

Renee.Hunt@ch2m.com

UFP-SAP
production, project
management

Adam Forshey

Project
Engineer

CH2M HILL

(757) 671-6267

Adam.Forshey@ch2m.com

Coordination of
field investigation
and reporting effort

Wade Smith

RPM

VDEQ

(804) 698-4125

wade.smith@deq.virginia.gov

Lead
representative of
VDEQ, responsible
for review of
documents and
ensure that
appropriate
regulations are
applied

Rob Thomson

RPM

USEPA

(215) 814-3357

Thomson.Bob@epamail.epa.gov

USEPA support,
responsible for
review of
documents and
ensure that
appropriate
regulations are
applied

Moshood Oduwole

RPM

USEPA

(215) 814-3362

oduwole.moshood @epamail.epa.gov

Lead
representative of
USEPA,
responsible for
review of
documents and
ensure that
appropriate
regulations are
applied

Tom Kowalski

RPM

NAVFAC
Mid-Atlantic

(757) 444-3826

Tom.Kowalski@navy.mil

Representative of
lead agency
responsible for
overseeing
execution of
projects
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SAP Worksheet #9b—Project Scoping Session Participants Sheet (continued)

Comments/Decisions:

Since the previous scoping session, site sampling and finalization of the SAP was delayed while awaiting the
decontamination and demolition of buildings located at Site 9 and 19. Following the completion of the demolition
activities, a follow-up site visit was performed at Sites 9, 19 and 33 in February 2011 to reassess site conditions
and reevaluate the sampling approach.

The team reviewed information related to waste material observed in the northern and western portion of Site 33
during the February 2011 site visit, which included metal slag and other debris. This material was observed in the
wooded areas surrounding the Former Building 530 soil removal area. The source of the waste material is not
known, but based on the observed characteristics of the waste material, it appears that the material may be
attributable to former Site 33 operations. Based on this information, the team determined that investigation of
these areas was warranted and could be completed as part of the Site 33 investigation. Consequently, the team
determined that the Site 33 Sl would consist of evaluation of groundwater in the sand-blasting area where VOCs
and metals were previously detected and sampling for groundwater and other media in the debris areas, which
was not previously evaluated.

The team proposed sampling of surface soil, subsurface soil, and waste material in the waste disposal areas.
Proposed samples would be analyzed for VOCs, SVOCs, pesticides/ PCBs, metals, and cyanide, as this area has not
been sampled previously.

The team also revisited the proposed S| sampling strategy for Site 33 groundwater to include potential impacts
from the debris areas and to evaluate potential migration to surface water bodies. The team concurred that the
investigation should include a DPT soil investigation in the debris areas. The team agreed that the selection of
permanent monitoring well locations should be based on the waste area locations. The team also proposed
collection of groundwater samples from newly-installed permanent monitoring wells. Should the groundwater
results indicate the potential for discharge of contaminated groundwater to surface water and sediment, the SI
should also include groundwater seep, surface water, and sediment samples. If there is no concern regarding
groundwater discharge related to a Site 33 release to surface water, seep, surface water, and sediment sampling
will not be necessary.

Action Items:
None
Consensus Decisions:

None
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SAP Worksheet #9c—Project Scoping Session Participants Sheet

(UFP-QAPP Manual Section 2.5.1)

Project Name: S| at WPNSTA Yorktown Site 33 Site Name: Site 33
Projected Date(s) of Sampling: August 2013 (tentative) Site Location: WPNSTA Yorktown, Virginia
PM: Renee Hunt

Date of Session: August 14, 2012
Scoping Session Purpose: To discuss the modified sampling approach for Site 33 including test pitting during the Sl activities.

Name Title Affiliation Phone # E-mail Address Project Role
Overseeing project
Bill Friedmann AM CH2M HILL (757) 671-6223 William.Friedmann@ch2m.com delivery, technical
support

Project Coordination of
Adam Forshey Engjineer CH2M HILL (757) 671-6267 Adam.Forshey@ch2m.com field investigation
and reporting effort

Lead representative
of VDEQ,
responsible for
review of

Wade Smith RPM VDEQ (804) 698-4125 wade.smith@deq.virginia.gov documents and
ensure that
appropriate
regulations are
applied

Lead representative
of USEPA,
responsible for
review of

Moshood Oduwole | RPM USEPA (215) 814-3362 oduwole.moshood @epamail.epa.gov | documents and
ensure that
appropriate
regulations are
applied

Representative of
lead agency
responsible for
overseeing
execution of
projects

NAVFAC

Jim Gravette RPM Mid-Atlantic

(757) 341-0477 James.Gravette @navy.mil

Comments/Decisions:

The schedule of a separate Site 33 UFP-SAP was discussed with the team. Originally, the UFP-SAP for the Site 33 SI
had been combined with that of the Site 9/19 Remedial Investigation (RI). Since the scope of the Site 9/19 Rl has
continued to expand, it has delayed delivery of a UFP-SAP for Site 33. As a result, the team determined that a
separate UFP-SAP for only the Site 33 Sl will be developed, instead of the Site 9, 19, and 33 Rl UFP-SAP that was
originally planned.

Action Items:
None
Consensus Decisions:

None
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SAP Worksheet #9d—Project Scoping Session Participants Sheet

(UFP-QAPP Manual Section 2.5.1)

Project Name: S| at WPNSTA Yorktown Site 33 Site Name: Site 33
Projected Date(s) of Sampling: March 2014 (tentative) Site Location: WPNSTA Yorktown, Virginia
PM: Renee Hunt

Date of Session: May 21, 2013

Scoping Session Purpose: To discuss the modified sampling approach for Site 33 including the following: (1) addition of soil
sampling in the vicinity of Former Building 530, (2) modification to the groundwater sampling approach, (3) change in
compounds to be analyzed in site media.

Name Title Affiliation Phone # E-mail Address Project Role

Overseeing project
Bill Friedmann AM CH2M HILL (757) 671-6223 William.Friedmann@ch2m.com delivery, technical
support

Lead representative
of VDEQ,
responsible for
review of

Wade Smith RPM VDEQ (804) 698-4125 | wade.smith@deq.virginia.gov documents and
ensure that
appropriate
regulations are
applied

Lead representative
of USEPA,
responsible for
review of

Moshood Oduwole RPM USEPA (215) 814-3362 oduwole.moshood @epamail.epa.gov | documents and
ensure that
appropriate
regulations are
applied

Representative of
lead agency
responsible for
overseeing
execution of
projects

NAVFAC

Jim Gravette RPM Mid-Atlantic

(757) 341-0477 | James.Gravette@navy.mil

Comments/Decisions:

During a review of historical site figures and interviews with previous site workers, NAVFAC identified additional
potential contaminant disposal pathways at Site 33. In addition to the disposal of accumulated dust north of the
site building, the following potential contaminant pathways were identified: a pit/drain shown in the center of
the building in 1940s drawings, a degreaser located in the southeastern portion of the building draining to the
building exterior in 1950s drawings, and anecdotal evidence of building workers dumping liquid waste near the
railroad tracks east of the Building. A modified sampling plan was proposed to investigation these potential
contaminant pathways. The proposed revised Sl sampling approach was discussed with the team. The following
changes to the Sl sampling approach were discussed and agreed to by the team:

e DPT soil logging and groundwater grab samples will no longer be conducted prior to the installation of
permanent monitoring wells. The site lithology will be characterized during the installation of permanent
groundwater wells on the site.
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SAP Worksheet #9d—Project Scoping Session Participants Sheet (continued)

The groundwater monitoring network will no longer be divided into monitoring wells associated with the
waste areas and the Former Building 530 monitoring wells. An estimated 16 permanent monitoring wells will
be installed throughout Site 33. Of these wells approximately 13 shallow permanent groundwater monitoring
wells will be installed and approximately 3 permanent deep groundwater monitoring wells will be installed.
Thirteen permanent shallow groundwater monitoring wells and one permanent deep groundwater
monitoring well will initially be installed and sampled for VOCs, SVOCs (including polynuclear aromatic
hydrocarbons [PAHSs]), PCBs, pesticides, cyanide, 1,4-dioxane, and total and dissolved metals. After evaluation
of groundwater sampling results from the 14 initially installed wells, an estimate two additional permanent
monitoring wells may be installed and sampled for select compounds of concern identified after the first
round of groundwater sampling. Monitoring well locations will be selected to monitor and bound
groundwater impacts associated with Former Building 530 operations and waste disposal areas, and to
evaluate potential contaminant transport to the unnamed stream located west of the site.

e Surface (0-6 inches below ground surface [bgs]) and subsurface soil samples (6-24 inches bgs) will be collected
at 15 locations (for a total of 30 samples) in the vicinity of Former Building 530 to assess potential
contamination in suspected waste dumping locations and drainage swales within the vicinity of Former
Building 530. Soil samples will be analyzed for VOCs, SVOCs (including PAHs), pesticides, PCBs, cyanide,
1,4-dioxane, pH, TOC, and total metals.

e Surface and subsurface soil samples and waste material samples collected from the waste disposal areas will
be analyzed for 1,4-dioxane in addition to VOCs, SVOCs (including PAHSs), pesticides, PCBs, cyanide, pH, TOC,
and total metals.

e The Partnering Team will evaluate the results of the groundwater and soil sampling activities and historical
site data, to determine where sediment and surface water samples are needed and which analytical
constituents those samples should be analyzed for to evaluate impacts related to historical Site 33 operations.
Additionally, samples from groundwater-fed seeps/sediment pore water may be collected at Site 33 should
groundwater or soil sample results indicate that these media maybe impacted by site-related constituents. If
sediment samples are collected, they will be analyzed for pH, TOC, acid volatile sulfide (AVS)/simultaneously
extracted metals (SEM), and grain size in addition to the analytical parameters selected based on groundwater
analytical results.

Action Items:

None

Consensus Decisions:
None

Follow-up Action:

In March 2014, the Partnering Team eliminated 1,4-dioxane analysis from Site 33. This determination was made
based on new information indicating that 1,4-dioxane is not an indicator parameters for the presence of
trichloroethene, which is the primary VOC detected historically at the site.
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SAP Worksheet #10—Conceptual Site Model

(UFP-QAPP Manual Section 2.5.2)
WPNSTA Yorktown History and Location

WPNSTA Yorktown is a 10,624-acre installation located on the Virginia Peninsula in York and James City Counties
Virginia (Figure 1). WPNSTA Yorktown is bounded to the northwest by Cheatham Annex, to the northeast by the
York River and the Colonial National Historic Parkway, to the southwest by Route 143 and Interstate 64, and to
the southeast by Route 238 and the town of Lackey.

Originally named the United States Mine Depot, WPNSTA Yorktown was established in 1918 to support the laying
of mines in the North Sea during World War I. For 20 years after World War |, the depot continued to receive,
reclaim, store, and issue mines, depth charges, and related materials. During World War Il, the facility was
expanded to include three trinitrotoluene (TNT) loading plants and new torpedo overhaul facilities. A research
and development laboratory for experimentation with high explosives was established in 1944. In 1947, a quality
evaluation laboratory was developed to monitor special tasks assigned to the facility, which included the design
and development of depth charges and advanced underwater weapons. On August 7, 1959, the depot was
renamed the United States WPNSTA. Today, the primary mission of WPNSTA Yorktown is to provide ordnance,
technical support, and related services to sustain the war-fighting capability of the armed forces in support of
national military strategy.

Site 33 History and Location

Site 33 is the location of the Former Building 530 Paint Shop and Sand Blasting Operations. This site has also been
known as SSA 22 and area of concern (AOC) 4. The site is located to the west of Bollman Road and approximately
300 feet north of Shed 7 Road (Figures 2 and 3). The former Site 33 buildings were demolished between 1998 and
2003. The Former Building 530 footprint is clear of heavy vegetation, but the areas to the north, west and south
of Site 33 are heavily wooded. The ground surface around the former Building 530 is generally flat, but then
slopes to the southwest in the southern portion of the site near the former parking lot. There are drainage swales
located along the west and south sides of the site of the former building and parking lot area (Figures 2 and 3).
The wooded areas that make up the remainder of the site slope downhill with surface water runoff flowing to the
north, east and south. An unnamed stream is present along the southern portion of the site. This stream appears
to continuously flow and eventually discharges into Lee Pond, approximately 2,500 feet downstream of the site.

Sand blasting operations were conducted at the site from 1945 until the mid-1980s. Bomb fins and wings, inert
bomb casings, and various other inert ordnance items were grit blasted in a blasting booth inside Former
Building 530 and outside at the northern end of the building. Grit blasting material may have been composed of
coal slag or steel grit. The blasting booth within the building used a dust collector. Accumulated dust was disposed
of on the ground along the northern side of Former Building 530 (Baker, 2001). The historical configuration of
Former Building 530 is illustrated on Figure 4. A review of historical building construction plans and interviews of
past site workers were performed to identify potential contaminant pathways. In addition to the disposal of
accumulated dust north of the site building, the following potential contaminant pathways were identified: a
pit/drain shown in the center of the building in 1940s drawings, a degreaser located in the southeastern portion
of the building draining to the building exterior in 1950s drawings, and anecdotal evidence of building workers
dumping liquid waste near the railroad tracks east of the Building. Detailed information regarding the historical
disposal practices at this site is unknown.

During a February 2011 site visit, waste disposal areas were observed in the wooded areas to the north and south
of the Former Building 530. The waste material observed at the ground surface during the site visit appeared
discontinuous and consisted of metal slag, drum fragments, railroad ties, pipe, and other metal debris. The
Partnering Team decided during the April 7, 2011 scoping session to investigate the waste material areas as part
of the Site 33 investigation. The Site 33 study area now incorporates the Former Building 530 footprint and the
waste disposal areas (Figure 3).

The spatial relationship of Site 33 to its surroundings is illustrated in the conceptual site model (CSM) (Figure 5).
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SAP Worksheet #10—Conceptual Site Model (continued)

Previous Investigations and Remedial Action

In 1995, Site 33 was identified as AOC 4, and soil samples were collected from the grit disposal pile located to the
northeast of Former Building 530. These samples were analyzed for metals. Elevated lead concentrations were
detected in the sample collected from the grit pile, with a maximum concentration of 3,100 milligrams per
kilogram (mg/kg). Based on this sampling, it was recommended that the site be retained as an AOC and that the
grit pile be removed (Navy, 1995). The Site Screening Process was initiated at Site 33 in 1997. Site investigation
activities included the collection of soil and groundwater samples analyzed for organic compounds and metals.
VOCs, SVOCs, PCBs, and metals were detected in surface soil, primarily in the areas of grit disposal. A groundwater
sample was collected from the one monitoring well located at the site. TCE was the primary constituent detected
in groundwater at a concentration of 220 micrograms per liter (ug/L). It was concluded that elevated VOC levels
may be due to the use of solvents at Former Building 530. VOCs and metals were identified as COPCs at Site 33
(Baker, 2001).

In July 1998, additional characterization of site impacts was conducted. Excavation of the lead-impacted soil and
sandblasting grit began in 1999 and was completed in April 2000. The soil excavation area covered approximately
600 square feet, with excavation depths ranging from 6 inches to 2 feet (Baker, 2001). The groundwater
monitoring well was abandoned during the soil excavation efforts. Surface water and sediment were not present
within the historical Site 33 boundary and were not sampled during the historical site sampling efforts.

In 2004, the USEPA indicated that no further action was required for site soil following the soil removal effort and
post-removal confirmatory sampling (CH2M HILL, 2008).

In 2011, waste material was observed within the woods in the northern and southern portions of Site 33 during a
site visit. This material consisted of metal slag, drum fragments, railroad ties, and other metal debris.

A 10,000 gallon fuel oil UST at Former Building 530 was removed under the Virginia UST Program in 1996
(Environmental Safety Consultants Inc., 1996). At the time of the tank removal, soil confirmation and groundwater
sampling was performed within the former UST tank pit and the surrounding area. TPH detections in groundwater
at the time of the removal were less than the Virginia UST Program’s cleanup standards. The Virginia UST
Program’s established cleanup goal during the 1996 removal for total petroleum hydrocarbons (TPH) was
100ppm. Subsurface soil exceeding the TPH cleanup goal was located between 5 to 10 feet below ground surface.
All soil (including surface soil) in the vicinity of the former UST was excavated to below that level, removed for off-
site disposal, and replaced with fill (R.E. Wright Environmental, Inc., 1996). The commonwealth of Virginia
determined that the UST site did not warrant further corrective action, documented in a letter dated December 5,
1996 (Commonwealth of Virginia Department of Environmental Quality, 1996).

Hydrogeological Setting
WPNSTA Yorktown

WPNSTA Yorktown is situated within the Virginia Coastal Plain Physiographic Province, which is characterized by
unconsolidated sediments several thousand feet in thickness (Meng and Harsh, 1988). Deposition and erosion
associated with fluctuating sea levels resulted in terraces that decrease in topographic elevation in a stair-step
pattern, as well as scarps, oriented north to south, delineating the eroded shoreline along the toe of each terrace.
Two terraces (Lackey Plain and Croaker Flat) are divided by one scarp (the Camp Peary Scarp) within the
boundaries of WPNSTA Yorktown.
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SAP Worksheet #10—Conceptual Site Model (continued)

Site-specific

The shallow aquifer system in the vicinity of Site 33 likely comprises the following three units in descending order:
(1) Cornwallis Cave aquifer, (2) Yorktown confining unit, and (3) Yorktown-Eastover aquifer. In the northern
portion of WPNSTA Yorktown, north of Site 33, the Camp Peary Scarp truncates the Columbia aquifer,
theunderlying Cornwallis Cave confining unit, the Cornwallis Cave aquifer, and some to all of the Yorktown
confining unit; hence, the upper units are missing and either the Yorktown aquifer or a thin portion of the
Yorktown confining unit occurs at the surface. Where present, the Cornwallis cave aquifer may range in thickness
from 10 to 30 feet. The Yorktown confining unit is up to 36 feet thick.

The soil boring log from the one monitoring well historically present on the site suggests there is clay present near
the surface of the site. In the one former site monitoring well, 8 feet of clay (2-10 feet bgs) were observed
underlying 2 feet of fill material (0-2 feet bgs). Underlying the clay, approximately 10 feet of fine sand were
present from 10-20 feet bgs followed by approximately 13 feet of silt from 20-33 feet bgs. Clay and silt were
observed from 33 feet bgs to the bottom of the boring at 34 feet bgs.

Deeper groundwater flow travels primarily toward the York River, but shallow groundwater is locally controlled by
topography with discharge to nearby surface water bodies. The groundwater depth, shallow groundwater flow
directions, and depth of the confining unit at Site 33 are unknown since only one monitoring well was historically
present on the site. Since the site is near a topographic high, groundwater flow can vary across the site. The
majority of the groundwater flow is anticipated to be to the south and west in the direction of an unnamed
stream. Additionally, ditches are present to the north and south of the Former Building 530 area. Recharge to the
groundwater system is from precipitation.

Potential Exposure and Receptor Pathways

A three-dimensional depiction of the Site 33 CSM is presented on Figure 5. Surface site features, groundwater
flow characteristics, and potential receptors and exposure routes are presented on the CSM. The potential
receptors considered in this CSM include future residents, future construction workers, future industrial workers,
current and future trespassers and visitors, and terrestrial and aquatic ecological receptors. Potential exposure
pathways for human receptors include ingestion and dermal contact with soil and inhalation of volatile and
particulate emissions from soil, and ingestion and dermal contact with groundwater, inhalation of volatile
emissions from groundwater, inhalation of volatiles in indoor air, and ingestion and dermal contact with surface
water and sediment. Potential exposure pathways for ecological receptors include direct contact, root uptake
(plants), and ingestion (both incidental ingestion of site media and exposure via food webs).
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements

(UFP-QAPP Manual Section 2.6.1)

Problem Definition/Objective, Environmental Questions, and PQOs

Problem Definition/Objective

Environmental Question

General Investigation Approach

Project Quality Objective (PQO)

Obtain a more complete understanding of soil
lithology, groundwater depth and flow directions
at Site 33 to assist with contaminant transport
assessment

At what depth is the Yorktown confining unit present
at the site that may limit vertical transport of site
contaminants?

Continuous split spoon samples will be collected and characterized during installation of the
permanent groundwater monitoring wells (approximately 13 shallow groundwater monitoring wells and
approximately 3 deep groundwater monitoring wells) in the vicinity of Former Building 530 and waste
((1isposa| a)reas to characterize soil lithology and assess the presence and depth of a confining layer
Figure 6).

What is the depth to groundwater and directions of
groundwater flow at Site 337

An estimated 16 permanent groundwater monitoring wells (approximately 13 shallow groundwater
monitoring wells and approximately 3 deep groundwater monitoring wells) will be installed and
sampled in and around Site 33 to define the depths to groundwater and to provide a sufficient
r(]umber of) data points to determine the horizontal and vertical groundwater flow directions at Site 33
Figure 6).

The soil lithology and groundwater data will be used to update the site CSM
and provide a better understanding of potential contamination migration
pathways at the site.

Delineate the contaminant concentrations in
groundwater and soil at Site 33

What is the nature and extent of contamination in
groundwater associated with Site 33 activities?

An estimated 16 permanent groundwater monitoring wells will be installed to evaluate the horizontal
and vertical contamination distribution in groundwater at the site (Figure 6). Groundwater monitoring
wells will be installed at two depths: (1) within the shallow groundwater (assumed to be the
Cornwallis Cave Aquifer) and (2) within the deep groundwater (assumed to be the Yorktown-
Eastover aquifer). Thirteen permanent shallow groundwater monitoring wells and one permanent
deep groundwater monitoring well will initially be installed and sampled for VOCs, SVOCs (including
PAHs), PCBs, pesticides, cyanide, and total and dissolved metals. After evaluating groundwater
sampling results from the 14 initially installed wells, additional permanent monitoring wells may be
installed and sampled for select compounds identified after the first round of groundwater sampling.
Monitoring well locations will be selected to monitor and bound groundwater impacts associated with
Former Building 530 operations and waste disposal areas, and to evaluate potential transport and
discharge to the unnamed stream located west of the site.

What is the nature and extent of contamination in
surface and subsurface soil associated with Former
Building 530 activities?

Surface (0-6 inches bgs) and subsurface soil samples (6-24 inches bgs) will be collected at
approximately 21 locations in the vicinity of Former Building 530 (Figure 6). Surface and subsurface
soil sampling locations were selected to focus in suspected waste dumping locations and drainage
swales within the vicinity of Former Building 530. Soil samples will be analyzed for VOCs, SVOCs
(including PAHSs), pesticides, PCBs, cyanide, pH, TOC, and total metals.

If groundwater analytical results from the initial groundwater well installation
indicate that additional contaminant delineation within the shallow Cornwallis
Cave or the deeper Yorktown aquifer is needed, additional wells will be
installed to further determine the contaminant nature and extent.

If the groundwater analytical results from the initial sampling indicate that the
contaminant nature and extent have been sufficiently delineated, no
additional wells will be installed.

If the nature and extent of site contamination have been reliably determined
or can be reasonably estimated based on the results of the field investigation
and laboratory analysis, the Sl report will be completed, risks will be
assessed, and evaluation of a path forward for the site will be completed.

If the nature and extent have not been reliably determined or cannot be
reasonably estimated based on the results of the field investigation and
laboratory analysis, additional investigation activities will be performed to
accomplish this objective with Partnering Team consensus.

Do contaminant levels in groundwater or soil pose
an unacceptable risk to current or future receptors?

A human health risk screening and ecological risk screening will be performed during the Sl for site
groundwater to assess risks to current and future receptors and identify COPCs. Based on the
results of the risk screenings, the Partnering Team will evaluate the need for a quantitative Human
Health Risk Assessment (HHRA) and an Ecological Risk Assessment (ERA). If needed, the risk
assessments will be performed for all identified human health and ecological COPCs. Information
gathered during the S| will be evaluated to determine the potential for contaminant transport and
discharge to nearby water bodies, or potential contaminant leaching from surface soil to shallow
groundwater.

If contaminant levels pose an unacceptable risk to receptors, nature and
extent are defined, and risks are determined to be site-related, an Rl Report
will summarize the investigation findings and propose a path forward to
address unacceptable risks.

If contaminant levels pose an unacceptable risk to receptors and the risks
are determined to be site-related, but nature and extent are not defined,
additional investigation to determine the nature extent will be performed.

If contaminant levels do not pose an unacceptable risk to receptors, an Si
Report will summarize the investigation findings and propose no future action
for the portion of the site associated with Former Building 530.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements (continued)

Problem Definition/Objective

Environmental Question

General Investigation Approach

Project Quality Objective (PQO)

Determine the types of waste material and the
extent of the waste disposal areas and
associated potential impacts on site receptors.

What are the horizontal and vertical extents of the
waste material observed at Site 33 and what types
of waste are present?

Approximately 10 test pits will be excavated to confirm the extent of the waste material. Prior to test
pitting, a field survey will be conducted to identify any visual indications of historical dumping
operations and activity (e.g., hummocky terrain).

If the extent of the waste disposal areas is defined or can be reasonably
estimated based on test pit data collected during the SlI, the environmental
sampling data collected will be used to select sample locations for the SI
and may be used for design purposes for a removal action at the site.

If the waste disposal area extent is not defined and/or cannot be reasonably
estimated based on test pit data collected during the SI, additional
investigation activities will be performed with Partnering Team consensus.

What is the nature and extent of contamination
associated with the Site 33 waste disposal areas?

Co-located surface and subsurface soil samples will be collected at approximately 10 locations in the
vicinity of the waste disposal areas. Subsurface soil samples are to be collected at the vertical
extent of the waste materials or from intervals of visual or olfactory contamination (sheen, staining,
odor, etc.). Approximately five additional subsurface soil samples will be collected at the vertical
extent of the waste materials or from intervals of visual or olfactory contamination. Approximately five
samples of the waste material itself may also be collected and analyzed based on the observed
nature of the waste. Samples collected from the Site 33 waste disposal areas will be analyzed for
VOCs, SVOCs (including PAHs), pesticides, PCBs, cyanide, pH, TOC, and total metals.

If the nature and extent of site chemical contamination within the debris
areas have been determined or can be reasonably estimated based on data
collected during the SI, the collected data will be used to develop potential
remedial alternatives for the site.

If the nature and extent have not been determined and cannot be estimated
from the S| data, additional investigation activities will be proposed to
accomplish this objective.

Determine whether surface water, sediment
(including pore water), and groundwater seeps
are impacted by site contaminants at Site 33.

Are groundwater seeps present at Site 337

A groundwater seep survey will be performed during the winter months to evaluate whether seeps are
present at Site 33 or in the vicinity of the waste disposal areas and nearby surface water bodies.

If groundwater seeps are present and groundwater results indicate that the
groundwater seeps may be impacted by site contaminants exceeding
ecological screening values for surface water, the groundwater seeps will be
sampled for the groundwater constituents of concern (COCs) at that location
(pore water will be sampled in the vicinity of previously identified seeps if
seeps are absent at the time of sampling).

If groundwater seeps are not present or groundwater results do not indicate
that existing seeps may be impacted, this contaminant transport pathway will
be considered incomplete and no further consideration will be given to
groundwater seeps at Site 33.

Is groundwater contamination (associated with
Former Building 530 or the waste disposal areas) at
Site 33 migrating to impact surface water, sediment,
and groundwater seeps?

Soil and groundwater sampling results will be evaluated to determine whether surface water,
sediment, sediment pore water, or groundwater seeps may be potentially impacted by site
contaminants. Installation of additional groundwater monitoring wells in the vicinity of surface water
bodies may be needed to determine the likelihood of groundwater impacts on site surface water
features. Potentially impacted media will be sampled for constituents determined to be of concern
plus physical parameters. Upstream background samples will also be selected for surface water and
sediment analysis through Partnering Team concurrence. The physical parameters for surface water
and groundwater seeps/sediment pore water will include hardness and for sediment will include pH,
TOC, AVS/ SEM, and grain size.

If the nature and extent of site contamination have been determined during
the SI, the collected data will be used to develop potential remedial
alternatives for the site.

If the nature and extent have not been determined, additional investigation
activities will be performed to accomplish this objective.

Do contaminant levels in surface water, sediment,
and groundwater seeps/sediment pore water pose
an unacceptable risk to current or future receptors?

A human health risk screening and ecological risk screening will be performed during the Sl to
assess risks to current and future receptors and to identify COPCs. Based on the results of the risk
screenings, the Partnering Team will evaluate the need for a quantitative Human Health Risk
Assessment (HHRA) and an Ecological Risk Assessment (ERA). If needed, the risk assessments will
be performed for all identified human health and ecological COPCs.

If contaminant levels pose an unacceptable risk to receptors, nature and
extent are defined, and risks are determined to be site-related, an Rl Report
will summarize the investigation findings and propose a path forward to
address unacceptable risks.

If contaminant levels do not pose an unacceptable risk to receptors, an Sl
Report will propose no future action for this portion of the site.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

Who will use the data?

The data will be used by the Navy (and its contractors) and the regulatory agencies. Once published in the
Administrative Record for the site, the data will be available to the public.

What are the Project Action Limits and Project Indicator Levels?

Project action limits (PALs) are media-specific standards and criteria chosen for evaluation to help provide a
conservative assessment of site conditions and determine if action is needed to address concentrations of
chemicals present at the site, and if so, what remedial alternative(s) are potentially appropriate. The following list
presents a summary of the PALs for each medium. Worksheets #15-1 through #15-22 provide a list of the PALs for
each constituent in each medium. Unless otherwise noted, the screening values used will be the most currently
published values available.

There are those instances where a laboratory’s limit of detection (LOD) for a specific constituent will be
greater than the corresponding PAL. Any detection of this constituent above the LOD will be considered an
exceedance of the associated PAL. In efforts to reach lower limits, the laboratory will report concentrations
between the limit of quantitation (LOQ) and detection limit (DL) as estimated. These results will have a J
qualifier applied to them.

Soil data will be screened against the PALs, which are based on the following human health and ecological
screening values:

Human Health Screening Criteria for Soil — USEPA Residential Regional Screening Levels (RSLs). RSLs based on
non-carcinogenic effects will be based on a hazard quotient (HQ) of 0.1 to account for exposure to more than
one constituent that affects the same organ. RSLs based on carcinogenic endpoints will be based on a
carcinogenic risk of 1x10°.

Ecological Screening Values for Surface and Shallow Subsurface Soil (0 to 24 inches bgs) — Values from the
literature compiled for use at WPNSTA Yorktown (only soil data in the specified depth range will be screened
against ecological screening values); see Appendix C.

Sediment data, if collected, will be screened against the PALs, which are based on the following human health
and ecological screening values:

Human Health Screening Criteria for Sediment — USEPA Residential Soil RSLs x 10. RSLs based on non-
carcinogenic effects will be based on a HQ of 0.1 to account for exposure to more than one constituent that
affects the same organ. RSLs based on carcinogenic endpoints will be based on a carcinogenic risk of 1x10°®.

Ecological Screening Values for Freshwater Sediment — Values from the literature compiled for use at WPNSTA
Yorktown (freshwater); see Appendix C.

Groundwater data will be screened against the PALs, which are based on the following human health and
ecological screening values:

Human Health Screening Criteria for Groundwater — USEPA Tap Water RSLs. RSLs based on non-carcinogenic
effects will be based on a HQ of 0.1 to account for exposure to more than one constituent that affects the
same organ. RSLs based on carcinogenic endpoints will be based on a carcinogenic risk of 1x10°®,

Ecological Screening Values for Groundwater — Ecological Freshwater screening values from the literature
compiled for use at WPNSTA Yorktown (see Appendix D).
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

e Groundwater data also will be screened against the federal maximum contaminant levels (MCLs) to assist in
the nature and extent of contamination evaluation.

e Surface water, groundwater seep, or sediment pore water data will be screened against the PALs, which are
based on the following human health and ecological screening values:

e Human Health Screening Criteria for Surface Water — USEPA Tap Water RSLs x 10. RSLs based on non-
carcinogenic effects will be based on a HQ of 0.1 to account for exposure to more than one constituent that
affects the same organ. RSLs based on carcinogenic endpoints will be based on a carcinogenic risk of 1x10°®.

e Ecological Screening Values for Surface Water — Ecological Freshwater screening values from the literature
compiled for use at WPNSTA Yorktown (see Appendix C).

e Soil and groundwater data also will be screened against the 2011 Yorktown background dataset (CH2M HILL,
2011) and surface water and sediment data will be screened against upstream background data to help
distinguish site-related contaminants from background constituent concentrations. Further, the
determination of presence of contamination (versus background) will take into consideration professional
judgment evaluations such as nature of the constituents versus those likely released, presence of other
constituents in the dataset, and magnitude and frequency of exceedances.

e Project indicator levels (PILS) are media-specific standards and were developed to evaluate the fate and
transport of contaminants with regard to ecological receptors. These physical parameters will be collected to
evaluate the fate and transport of contaminants with regard to ecological receptors as detailed in Table 1.
See Worksheets #15-1 through #15-22 for a detailed list of the PALs and PILs for each constituent by medium.

TABLE 1
Project Indicator Levels
Parameter PIL Justification
. The ratio of SEM to AVS will be used to evaluate the potential bioavailability of
AVS/SEM | Not available certain metals in sediment.
. . Grain size data will be used to characterize sediment conditions in terms of habitat
Grain size | Not available for certain invertebrates.
?5175/8'"%??153&3? I/ltfr Hardness data will be used to adjust the freshwater ecological screening values
Hardness 158_30(’) ma/L ang 360 (ESVs) for certain metals to reflect site-specific conditions. Additionally, classification
and up 9/L, of water hardness content is based on the values presented from soft to very hard.
A pH value ranging from 6 to 8.5 is ideal for supporting microbial populations
H 6 -85 needed for natural attenuation. Data for pH in soil will be used to determine the
P : ESV for certain metals (aluminum and iron). Data for pH in sediment will be used
to evaluate habitat conditions.
TOC is an indicator of the total amount of organic matter available to microbial
communities to use as a carbon source in the degradation of VOCs. TOC data in
TOC > 20 mg/L sediment will be used to adjust equilibrium partitioning-based ESVs and to evaluate

habitat conditions. TOC data in soil will be used to help evaluate fate, transport, and
bioavailability.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

What will the data be used for?

The data will be used to determine the nature and extent of contamination and associated risks attributable to
historical CERCLA-related releases at Site 33. A human health risk screening and an ecological risk screening will
be performed to identify human health and ecological COPCs, respectively. The ecological risk screening will be a
streamlined version of a standard step 3A Ecological Risk Assessment (ERA) and will evaluate all relevant complete
exposure pathways. Based on the results of the risk screenings, the Partnering Team will evaluate the need for a
guantitative Human Health Risk Assessment (HHRA) and an ERA. If needed, the risk assessments will be
performed for all identified human health and ecological COPCs. The determination as to whether the site
warrants further investigation, a removal action, or remediation will be based on the risk screenings and/or
assessments and where applicable, base background and MCL exceedances.

What types of data are needed?
The data collected will be representative of historical waste disposal activities at Site 33 and will include:

Continuous split spoon samples will be collected and logged during installation of approximately 16 permanent,
2-inch diameter, groundwater monitoring wells (approximately 13 shallow groundwater monitoring wells and
approximately 3 deep groundwater monitoring wells) in the vicinity of Former Building 530 and waste disposal
areas, to characterize soil lithology and assess the presence and depth of a confining layer. Groundwater wells
installed on the site will be used to monitoring groundwater conditions and determine groundwater depth.
Fourteen groundwater wells will initially be installed on the site (13 shallow groundwater monitoring wells and 1
deep groundwater monitoring well). These 14 wells will be sampled for VOCs, SVOCs (including PAHs), PCBs,
pesticides, cyanide, and total and dissolved metals. After evaluation of groundwater sampling results from the 14
initially installed wells, additional permanent monitoring wells may be installed and sampled for select
compounds identified after the first round of groundwater sampling to better define contaminant nature and
extent.

Surface (0-6 inches bgs) and subsurface soil (6-24 ft bgs) samples will be collected in the vicinity of Former
Building 530. Surface and subsurface soil sampling locations were selected to focus in suspected waste dumping
locations and drainage swales within the vicinity of Former Building 530. These samples will be analyzed for VOCs,
SVOCs (including PAHs), pesticides, PCBs, cyanide, pH, TOC, and total metals.

In the vicinity of the waste disposal areas, test pits will be excavated and samples of surface and subsurface soil
and waste materials will be collected and analyzed for VOCs, SVOCs (including PAHs), pesticides, PCBs, cyanide,
pH, TOC, and total metals. An estimated 30 total soil and/or waste samples will be collected within the waste
disposal areas. It is anticipated that the soil/waste samples will be distributed as follows, although the sample
distribution may be modified in the field based on observed site conditions: 10 co-located surface and subsurface
soil samples collected in the vicinity of the waste disposal areas, 5 additional subsurface soil samples collected at
vertical extent of waste material or from intervals of visual or olfactory contamination (sheen, staining, odor, etc.),
and 5 samples of the waste material itself. .

Analytes for surface water, surface sediment, and groundwater seep (or sediment pore water) samples will be
determined based on the groundwater and soil sampling results, groundwater flow directions, and contaminant
extent. Both total and dissolved metals data will be included in the ERA screening tables if metals are analytes for
these media. However, the dissolved metals data will be used preferentially during COPC selection because the
dissolved metal fraction in water (filtered samples) is more representative of the bioavailable fraction to aquatic
receptors than the total metal fraction (unfiltered samples). This is reflected in how the most recent Ambient
Water Quality Criteria have been developed for many metals; that is, they are based upon the dissolved fraction.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

The physical parameters for surface water and groundwater seeps/sediment pore water will include hardness and
for sediment will include pH, TOC, AVS/SEM, and grain size. These physical parameters will be collected to
evaluate the fate and transport of contaminants with regard to ecological receptors as follows:

e Hardness data will be used to adjust the ecological screening values for certain metals in water.
e Grain size data will be used to characterize sediment conditions in terms of habitat for certain invertebrates.
e The ratio of SEM to AVS will be used to evaluate the potential bioavailability of certain metals in sediment.

e TOC data in sediment will be used to adjust equilibrium partitioning-based ecological screening values and to
evaluate habitat conditions.

e Data for pH in sediment will be used to evaluate habitat conditions.
e Data for pH in soil will be used as the ecological screening value for certain metals (aluminum and iron).
e TOC data in soil will be used to help evaluate fate, transport, and bioavailability.

e Photoionization detector (PID) organic vapor data will be collected during split spoon sampling, monitoring
well installation, and sampling of groundwater monitoring wells at Site 33. In addition, geologic data will be
collected during the monitoring well installation at Site 33 to characterize site lithology and identify the
location of the shallow aquifer confining layer.

e Prior to groundwater sampling from permanent monitoring wells, depth to groundwater will be measured. A
groundwater elevation contour map will be included as a product of the investigation.

e Adherence to the standard operating procedures (SOPs) for laboratory and sampling techniques referenced in
this UFP-SAP, Worksheets #21 and #23.

Are there any special data quality needs, field or laboratory, in order to support environmental decisions?

The off-site laboratory analytical data will be of the quantity and quality necessary to provide technically sound
and defensible assessments with respect to the aforementioned project objectives. QC sample requirements are
detailed in Worksheet #20. For action decisions, the laboratory will follow the Measurement Performance Criteria
(MPC) in Worksheet #12 for field QC samples and Worksheets #24 and #28 for laboratory QC samples.

These MPC are consistent with the DoD Quality Systems Manual (QSM) as applicable and laboratory in-house
limits where the QSM does not apply.

In the instance that the laboratory LOD for a specific constituent is greater than the corresponding PAL, any
detection of this constituent above a corresponding 95 percent background upper tolerance limit (UTL) will be
considered potentially site-related. In those cases where this specific constituent is not detected above the LOD,
the analyte will be considered not present.

Data will be validated by CH2M HILL using the procedures listed in Worksheet #36. A full level IV equivalent data
package and QC sampling are required for these data. A Level IV equivalent data package includes a case
narrative, all field sample results, QC forms, and raw data.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

How much data are needed (number of samples for each analytical group, matrix, and concentration)?

An estimated 16 permanent groundwater monitoring wells (approximately 13 shallow groundwater monitoring
wells and approximately 3 deep groundwater monitoring wells) will be installed in the vicinity of Former

Building 530 and waste disposal areas (Figure 6). Thirteen permanent shallow groundwater monitoring wells and
one deep groundwater monitoring well will initially be installed and sampled for VOCs, SVOCs (including PAHs),
PCBs, pesticides, cyanide, and total and dissolved metals. Following assessment of the groundwater sampling
results from the 14 initially installed wells, an estimated two additional permanent monitoring wells may be
installed and sampled for select compounds identified after the first round of groundwater sampling. Monitoring
well locations will be selected to monitor and bound groundwater impacts associated with Former Building 530
operations and waste disposal areas, and to evaluate potential transport to the unnamed stream located west of
the site.

Surface (0-6 inches bgs) and subsurface soil (6-24 inches bgs) samples will be collected at approximately 21
locations in the vicinity of Former Building 530 (Figure 6). These samples will be analyzed for VOCs, SVOCs
(including PAHSs), pesticides, PCBs, cyanide, pH, TOC, and total metals. Surface and subsurface soil sampling
locations were selected to focus in suspected waste dumping locations and drainage swales within the vicinity of
Former Building 530 and will be used to evaluate the nature and extent of soil contamination associated with
Former Building 530 activities.

The Partnering Team will evaluate the results of the groundwater and soil sampling activities and historical site
data, to determine where sediment and surface water samples are needed and which analytical constituents
those samples should be analyzed for to evaluate impacts related to historical Site 33 operations. Additionally,
samples from groundwater seeps/sediment pore water may be collected at Site 33 should groundwater or soil
sample results indicate that these media maybe impacted by site-related constituents. A decision tree outlining
the process for sampling and evaluation of surface water, sediment, and groundwater seep/sediment pore water
samples is presented on Figure 7. While the exact number of samples for each of these media will be determined
following the evaluation of the site soil and groundwater data, for the purposes of this SAP, it is estimated that
approximately 5 groundwater seep, 5 sediment pore water samples, 5 surface water, and 5 sediment samples will
be collected, if warranted.

Prior to test pitting, a field survey will be conducted to identify any visual indications of historical waste disposal
operations and activity (such as hummocky terrain). Test pit locations will be selected in areas of historical waste
disposal operations. It is assumed for the purposes of the SAP that approximately 10 test pit locations will be
investigated. A decision tree outlining the process for test pitting is presented on Figure 8. An estimated 30 total
soil and/or waste samples will be collected within the waste disposal areas. It is anticipated that the soil/waste
samples will be distributed as follows, although the sample distribution may be modified in the field based on
observed site conditions: 10 co-located surface and subsurface soil samples collected in the vicinity of the waste
disposal areas, 5 additional subsurface soil samples collected at vertical extent of waste material or from intervals
of visual or olfactory contamination (sheen, staining, odor, etc.), and 5 samples of the waste material itself. Soil
and waste samples will be analyzed for VOCs, SVOCs (including PAHs), pesticides, PCBs, cyanide, pH, TOC, and
total metals). Sample locations are intended to assess the nature and extent of contamination and potential risks.
Target analytical concentrations (that is, quantitation limits [QLs]) are listed in Worksheet #15.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

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

The data will be collected and generated in accordance with the SOPs contained in this SAP. Fieldwork is
tentatively scheduled to begin in April 2015. The fieldwork will be conducted in more than one mobilization as
detailed in the project schedule (Worksheet #16). Multiple mobilizations are necessary to allow for evaluation of
groundwater data to determine if the two deep groundwater monitoring wells should be installed and sampled
for select site analytes, and also to evaluate groundwater results to determine the scope of sediment, surface
water, and groundwater-fed seep/sediment pore water sampling at the site. Validated data would be received
approximately 7 weeks after the lab receives each set of samples.

How will the data be reported?

An S| Report will be prepared that presents the data, evaluation of results, including HHRAs and ERAs, and
recommendations for no further action, further investigation, removal action, or remediation. In general, CERCLA
guidance will be followed. More detail is provided in the Yorktown and Cheatham Annex Master QAPP.
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SAP Worksheet #12-1—Measurement Performance Criteria Table for Field QC Samples

Matrix: Groundwater, Surface Water, Seeps
Analytical Group: VOCs
Concentration Level: Medium

QC Sample Analytical Group Frequency Data Quagglsl?dlcators MPC
Field Duplicate' 1 per 10 field samples of similar matrix Precision Se_,l’%t;/e Percent Difference (RPD)
. 1 per day of sampling for decontaminated equipment, . I No target analytes detected > 1/2
Equipment Blank 1 per lot for disposable equipment Bias/Contamination LOQ
VOCs

. 1 per cooler to the laboratory containing VOC . A No target analytes detected > 1/2
Trip Blank samples Bias/Contamination LOQ
Cooler Temperature . Temperature £ 6 degrees Celsius
Indicator 1 per cooler to the laboratory Representativeness (°C). not frozen
Notes:

' Field QA/QC will be collected separately for each media.
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SAP Worksheet #12-2—Measurement Performance Criteria Table for Field QC Samples

Matrix: Groundwater, Surface Water, Seeps
Analytical Group: SVOCs, Pesticides, PCBs
Concentration Level: Medium/Low

QC Sample Analytical Group' Frequency DQls MPC
Field Duplicate’ 1 per 10 field samples of similar matrix Precision RPD < 30%
. - 1 per day of sampling for decontaminated equipment, : - No target analytes detected > 1/2
Equipment Blank g\cch)gs Pesticides, 1 per lot for disposable equipment Bias/Contamination LOQ
ﬁ%?é:; O'rremperature 1 per cooler to the laboratory Representativeness Temperature < 6°C, not frozen
Notes:

' Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.
2 Field QA/QC will be collected separately for each media.
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SAP Worksheet #12-3—Measurement Performance Criteria Table for Field QC Samples

Matrix: Groundwater, Surface Water, Seeps
Analytical Group: Total and/or Dissolved Metals and Mercury, Cyanide
Concentration Level: Medium/Low

QC Sample Analytical Group' Frequency DQls MPC
Field Duplicate’ 1 per 10 field samples of similar matrix Precision RPD < 20%
. Total and/or Dissolved | 1 per day of sampling for decontaminated equipment : - No target analytes detected > 1/2
Equipment Blank Metals and Mercury, 1 per lot for disposable equipment Bias/ Contamination LOQ
Cyanide
ﬁ%?é:; O'rremperature 1 per cooler to the laboratory Representativeness Temperature < 6°C, not frozen
Notes:

' Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.
2 Field QA/QC will be collected separately for each media.
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SAP Worksheet #12-4—Measurement Performance Criteria Table for Field QC Samples

Matrix: Surface Soil, Subsurface Soil, Sediment
Analytical Group: VOCs
Concentration Level: Medium/Low

QC Sample Analytical Group Frequency DQils MPC

Field Duplicate' 1 per 10 field samples of similar matrix Precision RPD < 30%

. 1 1 per day of sampling for decontaminated equipment, : - No target analytes detected > 1/2
Equipment Blank 1 per lot for disposable equipment Bias/Contamination LOQ

VOCs No target analytes detected > 1/2

Trip Blank 1 per cooler to the laboratory containing VOC samples | Bias/Contamination LOQ
ﬁ]%(i)ézzo'lr'emperature 1 per cooler to the laboratory Representativeness Temperature < 6°C, not frozen
Notes:

' Field QA/QC will be collected separately for each media.
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SAP Worksheet #12-5—Measurement Performance Criteria Table for Field QC Samples

Matrix: Surface Soil, Subsurface Soil, Sediment
Analytical Group: SVOCs, Pesticides, PCBs
Concentration Level: Medium/Low

QC Sample Analytical Group' Frequency DQils MPC
Field Duplicate’ 1 per 10 field samples of similar matrix Precision RPD < 30%
. 2 .- 1 per day of sampling for decontaminated equipment, . A No target analytes detected > 1/2
Equipment Blank I§\c/:gSCs, Pesticides, 1 per lot for disposable equipment Bias/Contamination LOQ
ﬁ(é(i)(l:z;o'lr'emperature 1 per cooler to the laboratory Representativeness Temperature < 6°C, not frozen
Notes:

' Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.
2 Field QA/QC will be collected separately for each media.
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SAP Worksheet #12-6—Measurement Performance Criteria Table for Field QC Samples

Matrix: Sediment, Surface Soil, Subsurface Soil
Analytical Group: Metals, Mercury, and Cyanide
Concentration Level: Medium

QC Sample Analytical Group' Frequency DQls MPC
Field Duplicate’ 1 per 10 field samples of similar matrix Precision RPD < 30%
. 2 1 per day of sampling for decontaminated equipment, . - No target analytes detected >
Equipment Blank I\C/I;;?]Iiz,eMercury, and 1 per lot for disposable equipment Bias/Contamination 1/2 LOQ
I(?](()jci)(l:gzo'rremperature 1 per cooler to the laboratory Representativeness Temperature < 6°C, not frozen
Notes:

' Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.
2 Field QA/QC will be collected separately for each media.
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SAP Worksheet #12-7—Measurement Performance Criteria Table for Field QC Samples
Matrix: Surface Soil, Subsurface Soil, Sediment
Analytical Group: WCHEM (TOC and pH)
Concentration Level: Low
QC Sample Analytical Group 1 Frequency Dal MPC
ﬁ(éci)cl:(;;o'lr'emperature WCHEM (TOC and PH) | 1 per cooler to the laboratory Representativeness Temperature < 6 °C, not frozen

Notes:
! Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.
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SAP Worksheet #12-8—Measurement Performance Criteria Table for Field QC Samples

Matrix: Surface Water, Seeps
Analytical Group: Hardness

Concentration Level: Low

QC Sample Analytical Group ' Frequency DQl MPC
ﬁ(éci)cl:(;;o'lr'emperature Hardness 1 per cooler to the laboratory Representativeness Temperature < 6 °C, not frozen

Notes:

! Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.
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(UFP-QAPP Manual Section 2.7)
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Secondary Data

Data Source
(originating organization,
report title and date)

Data Generator(s)
(originating organization,
data types, data generation/
collection dates)

How Data Will Be Used

Limitations on Data
Use

Site 33 Historical
Data

Baker Environmental, Inc., 2001. Site
Screening Process Report for Site
Screening Areas 3, 4, 5, 9, 10, 20, 21, 22,
23, and 24, Naval Weapons Station,
Yorktown, Virginia. October.

Baker Environmental, Inc.

Data used to determine the COCs and
proposed sample locations for the SI.

None known

Yorktown Background
Dataset

CH2M HILL, 2011. Background Study
Report, Naval Weapons Station Yorktown,
Yorktown, Virginia and Cheatham Annex,
Williamsburg, Virginia. May.

CH2M HILL

Soil and groundwater datasets will be
used to determine if contaminant levels

exceed Station background concentrations.

None Known
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SAP Worksheet #14—Summary of Project Tasks

(UFP-QAPP Manual Section 2.8.1)

Project Logistics

In general, work will be performed in Level D personal protective equipment (PPE), which includes hardhat,
safety glasses, safety toed boots, and hearing protection. Optional PPE includes the use of Tyvek coveralls as
necessary. Upgrades to higher levels of PPE are discussed in the Health and Safety Plan (HSP), which will be
provided as a separate document from this UFP-SAP.

Field investigation activities will be performed over separate mobilizations, as follows:

Mobilization #1: Surface delineation of waste, test pitting, soil sampling, installation and sampling of
14 permanent groundwater monitoring wells (13 shallow monitoring wells, 1 deep monitoring well) and
completion of a groundwater seep survey.

Mobilization #2: If warranted, installation and sampling of additional permanent groundwater monitoring
wells for select compounds identified after the first round of groundwater sampling, surface water, sediment,
and groundwater-fed seep/sediment pore water sampling.

Well installation, development, and sampling will take place during normal working hours.

Following the investigational activities, the site will be restored to its original condition.

Project Tasks

Applicable SOPs for project tasks outlined in this section are listed on Worksheet #21 and provided in
Appendix A.

Utility Clearance

Utilities will be cleared before beginning intrusive activities. CH2M HILL will coordinate utility clearance with
Miss Utility of Virginia and the base’s approving authority. Additionally, a separate utilities subcontractor will
be procured to ensure the accuracy of the utility markings. Any proposed soil sampling and monitoring well
locations interfering with utility locations will be relocated to avoid impact to utilities while continuing to
meet the intent of the sampling rationale.

Investigation Activities

Monitoring Well Installation and Groundwater Sampling (Former Building 530 and Waste Disposal Areas)—
Permanent groundwater monitoring wells will be installed at an estimated 16 locations in the vicinity of the
Former Building 530 and waste disposal areas (Figure 6). Approximately 13 monitoring wells will be installed

within the shallow (Cornwallis Cave) aquifer to an approximate depth of up to 40 feet bgs using hollow stem auger
and split spoon drilling methods. The Cornwallis Cave wells will be installed immediately above the Yorktown-
Eastover Confining Unit. An estimated 3 monitoring wells will be installed beneath the (Yorktown) confining unit
and within the deep (Yorktown-Eastover) aquifer to an approximate depth of 60 feet bgs. The Yorktown-Eastover

wells will be installed just below the Yorktown-Eastover Confining Unit.

Thirteen permanent shallow groundwater monitoring wells and one permanent deep groundwater monitoring
well will initially be installed on site. These 14 wells will be sampled using a peristaltic pump for VOCs, SVOCs

(including PAHSs), PCBs, pesticides, and total and dissolved metals. Groundwater quality parameters (pH, specific
conductance, turbidity, dissolved oxygen [DO], temperature, salinity, and oxidation-reduction potential [ORP])

should be recorded at the time of sample collection. After evaluation of groundwater sampling results from the 14

initially installed wells, additional permanent monitoring wells may be installed and sampled with a peristaltic
pump for field parameters and for select compounds identified after the first round of groundwater sampling.
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SAP Worksheet #14—Summary of Project Tasks (continued)

New monitoring well screen intervals will be determined through the use of historical site information and
observed field conditions. Each new monitoring well will be constructed with 2-inch inside-diameter Schedule 40
polyvinyl chloride (PVC) screen and riser. The monitoring well screen will be machine-slotted, 0.010-inch, and

10 feet long. A silica sand filter pack will be placed around the annular space of the well screen from the bottom
of the boring extending to 2 feet above the top of the screen. A 2-foot-thick bentonite layer will be placed above
the sand pack. After the bentonite has been hydrated, a cement-bentonite grout will be placed in the remaining
annular space to the ground surface. The monitoring wells will be completed with stickup casing with a watertight
steel cover. A locking watertight cap will be placed on the PVC pipe and the wells will be clearly marked with a
well ID. Wells will be surrounded with protective bollards and locked.

Continuous split spoon samples will be collected and characterized by a geologist during drilling at the permanent
monitoring well locations to provide a better understanding of site lithology.

e Surface and Subsurface Soil Sampling (Former Building 530)—Surface and subsurface soil samples will be
collected using a hand auger at approximately 21 locations to evaluate the nature and extent of soil
contamination associated with Former Building 530 activities (Figure 6). Surface soil samples will be collected
at a depth interval of 0 to 6 inches bgs and subsurface soil samples will be collected from 6 to 24 inches bgs
(for a total of 2 sampling intervals at each sampling location). Surface and subsurface soil samples will be
analyzed for VOCs, SVOCs (including PAHs), pesticides, PCBs, pH, TOC, and total metals. Soil samples collected
for VOC and SVOC analysis will be collected using TerraCore samplers.

e Testing Pitting and Soil/Waste Sampling (Waste Disposal Areas)—Approximately 10 test pits will be used to
delineate the lateral and vertical extent of the Site 33 waste disposal areas. An estimated 30 total soil and/or
waste samples will be collected within the waste disposal areas. It is anticipated that the soil/waste samples
will be distributed as follows, although the sample distribution may be modified in the field based on
observed site conditions: 10 co-located surface and subsurface soil samples collected in the vicinity of the
waste disposal areas, 5 additional subsurface soil samples collected at vertical extent of waste material or
from intervals of visual or olfactory contamination (sheen, staining, odor, etc.), and 5 samples of the waste
material itself.

e Soil samples collected for VOC and SVOC analysis will be collected using TerraCore samplers. All sample
locations will be identified based on observed site conditions. Soil/waste samples will be analyzed for VOCs,
SVOCs (including PAHSs), pesticides, PCBs, pH, TOC, and total metals. During test pitting, excavated waste will
be segregated from soil to the extent practicable. Following completion of each test pit, the soil and waste will
be returned to the test pit.

e Monitoring Well Development--Each new monitoring well will be developed using a submersible pump. At
least three well volumes of water will be removed, in addition to the volume of any water added during the
well installation process. Development will continue until the water is clear and free of sediment or until
6 hours of development have passed, whichever comes first. Development information, including readings of
turbidity, pH, specific conductivity, temperature, and gallons removed, will be recorded in the field logbook.

e Land Surveying--Test pitting; soil, surface water, sediment, groundwater seep sampling locations, and newly-
installed monitoring wells will be horizontally (0.1 feet) and vertically (+0.01 feet) located by a Virginia-
licensed surveyor.

e Water-Level Survey--A complete round of water level depth measurements will be recorded from the
monitoring wells. Depth to water and time measured will be recorded in the field logbook.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Monitoring Well Groundwater Sampling—Permanent groundwater monitoring wells will be purged using a
peristaltic pump following low-flow sampling protocol prior to sampling. Groundwater quality parameters
(pH, specific conductance, turbidity, DO, temperature, salinity, and ORP) should be collected using a Horiba U-
22 water quality meter, recorded, and allowed to stabilize before a sample is collected. The 14 initially
installed permanent groundwater monitoring wells (13 shallow groundwater monitoring wells and 1 deep
groundwater monitoring well) will be sampled using a peristaltic pump for VOCs, SVOCs (including PAHs),
PCBs, pesticides, cyanide, and total and dissolved metals. After evaluation of groundwater sampling results
from the 14 initially installed groundwater monitoring wells, additional permanent monitoring wells may be
installed and sampled for field parameters and for select compounds identified after the first round of
groundwater sampling.

Surface Water Sampling — The number and location of surface water samples will be determined based on
soil and groundwater analytical results and the presence of surface water at the site. Background surface
water sample locations will also be selected in order to determine what surface water impacts are site-
related. All sample locations should be approached from downstream to avoid disturbance of bottom
sediments as much as possible. Prior to sample collection, water quality data will be measured from the top,
middle, and bottom of the water column (where applicable) using a Horiba U-22 water quality meter (pH,
conductivity, turbidity, DO, temperature, salinity, and ORP). To facilitate sample collection, a clean,
unpreserved sample container will be gently submerged within the surface water with the mouth pointed
upstream and the bottle tilted slightly downstream. Bubbles and floating materials should be prevented from
entering the bottle. When the bottle is full, it will be gently removed from the water and the surface water
sample transferred to the laboratory-supplied bottleware. Surface water analytes will be selected based on
soil and groundwater analytical results and historical site data, and will include hardness (if metals are
analytes).

Sediment Sampling — The number and location of sediment samples will be determined based on soil and
groundwater analytical results. Background sediment sample locations will also be selected in order to
determine what sediment impacts are site-related. Sediment samples will be collected from 0 to 4 inches bgs
and will be co-located with surface water samples. With the exception of samples for VOCs and AVS/SEM
analyses, collected sediment will be homogenized in stainless steel bowls prior to placement in laboratory-
prepared sample containers. Samples collected for VOCs and AVS/SEM analyses will be placed directly into
sample containers. Sediment analytes will be selected based on soil and groundwater analytical results, and
will include TOC, pH, sieve grain size, and AVS/SEM (AVS/SEM will only be collected if metals are analytes).

Groundwater Seep Sampling — The number and location of groundwater seep samples will be determined
based on the presence of groundwater seeps and soil and groundwater analytical results. If collected,
groundwater seep samples will be collected directly from the seep into a clean, laboratory-prepared sample
container and transferred to preserved containers as necessary. Groundwater seep analytes will be selected
based on groundwater analytical results, and will include hardness.

Sediment Pore Water Sampling — The number and location of sediment pore water samples will be
determined based on the presence or absence of groundwater seeps and soil and groundwater analytical
results indicating that sediment pore water may be impacted by site contamination. Sediment pore water
analytes will be selected based on groundwater analytical results, and will include hardness. If pore water
sampling is necessary, the sampling methodology will be selected after evaluating the site conditions at the
proposed pore water sampling locations to ensure that the most appropriate sample method is used.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Equipment Decontamination

All non-disposable sampling equipment will be decontaminated before use and immediately after each use in
accordance with applicable SOPs (Appendix A). The water-level indicator will be rinsed with distilled water
between each measurement. Heavy equipment such as drill rig (augers, rods or split spoons) will be steam-
cleaned before use at each new monitoring well location. Monitoring well risers and screens will also be
steam-cleaned using the same procedure, unless they are certified by the manufacturer as clean and the
plastic seals are intact. Heavy equipment used for test pitting will also be decontaminated before use, when
transitioning to different waste areas, and before being removed from the site. A decontamination pad will be
set up to prevent runoff of the decontamination water and to allow easy collection of decontamination fluids.

Investigation-derived Waste Handling

Investigation-derived waste (IDW) generated during investigation activities at Site 33 will include disposable
PPE and sampling supplies, soil cuttings, well purge water, and solutions used to decontaminate drill and hand
auger equipment. Aqueous IDW and soil cuttings will be containerized in approved 55-gallon drums and will
be managed using the procedure described below. Approximately 97 soil and 30 aqueous drums for IDW are
estimated to be generated during the field effort. Used PPE and sampling supplies will be placed in opaque
contractor’s bags and disposed of in an on-Base dumpster.

IDW Management Procedure

The process for coordinating the location of an IDW storage area includes:

Informing the Navy RPM of the number of IDW drums to be generated during the investigation.

Coordinating with the Navy RPM, the Base Environmental Director, and Base IDW Coordinator to identify a
location for IDW (including providing the number of drums and a figure with proposed IDW storage area).

Site visit with the Base Environmental Director and/or the Base IDW Coordinator to field verify the location.
The following considerations will be given to the IDW Storage Area:

Size (humber of drums) requirement, levelness, and firmness of ground if not stored on asphalt or concrete
Accessibility to vehicles (height, width, turning radius), including semi-trailer

Protectiveness - sheltering, away from heavy traffic areas, limited accessibility to base employees if possible

The process for preparing an IDW storage area includes:

Construction of a secondary containment area that requires:

Able to contain 10% of total volume of material to be stored

Minimum 6 mil poly sheeting flooring wrapped over minimum 4” side wall

Pallets will be required to keep all drums directly off the poly sheeting

Poly or other weather proof tarp capable preventing infiltration into the secondary containment

Metal or fabric strapping capable of securing drums to each other and securing a tarp over the containment
area

A sign will be placed in plain view stating the purpose of the area and contact information

IDW Spill Control Kit to be kept on site at all times that will include:



SAMPLING AND ANALYSIS PLAN SITE 33 BUILDING 530 PAINT SHOP AND SAND BLASTING OPERATIONS SITE INSPECTION
REVISION NO: 0

MARCH 2015

PAGE 63

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

— Afire extinguisher

—  Spill pads

— Nitrile gloves

— Trash bags and paper towels

— Forms - additional drum labels and inspection forms, pens, markers

The process for filling and storing IDW drums will include:

All drums used for IDW must be new or recondition 55-gallon DOT approved drums with open top

Drums may only be filled to approximately % full to meet weight requirements for transport

Any excess material will be cleaned from the side of the drum

The cover of the drum will be secured to prevent any leakage from the drum should it be placed on its side
The filled drum will be placed on a pallet within the secondary storage container

Labels will be affixed to the drum in accordance to the SOP included in Appendix A. The label will be affixed to
the drum so that it is facing outward where it may be read by an inspector.

Once the IDW operations have been completed for the day, a tarp will be placed over the drums and secured.
The tarp will be placed in a way that prevents any precipitation from collecting in the secondary containment

The process for inspecting the IDW storage area will include:

On a weekly basis, all aspects of the IDW storage area will be inspected

The condition of the tarp, sidewalls, poly sheeting will be inspected for any holes or breaks. Any deficiencies
will be corrected at the time of the inspection

The drums will be inspected to ensure that no leaks or breaching of the drum has occurred or is imminent. All
labels will be inspected to ensure that they are still properly affixed to the drum and that the information on
them are current.

The pallets will be inspected to ensure that there is no rotting or breakage on the wood.
The inspection sheet provided by the base will be completed and kept with the IDW Spill Control Kit

Any deficiencies that cannot be corrected at the time of the inspection will be communicated to the Navy
RPM, the Base Environmental Director and/or the Base IDW Coordinator

The process for characterizing, profiling, and removal of the IDW from the base includes:

Sampling of the IDW drums will be conducted by CH2MHILL and the parameters for disposal will be
determined based on the contracted receiving facilities requirements

Sampling results received by CH2M HILL will be forwarded on the IDW receiving facility and a waste profile
will be generated to make the determination regarding the material being considered hazardous or non-
hazardous.

Sampling results and the waste profile will be forwarded to the Navy RPM for review

Once the Navy approves of the profile, CH2M HILL will schedule a pick up date and time. This will be
coordinated with the Navy RPM to ensure that a Navy representative is present to sign the appropriate
disposal forms
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SAP Worksheet #14—Summary of Project Tasks (continued)

Quality Control
e Implement SOPs for field activities (Appendix A) being performed.

e Summary of daily field activities will be documented in a field log book; this log book will also detail sampling
activities and information regarding soil sampling, testing pitting, boring logs, well construction, well
development and groundwater sampling.

e QCsamples to be collected are outlined on Worksheet #20.

Analytical Tasks

e The laboratory will maintain, test, inspect, and calibrate analytical instruments (Worksheets #24 and #25).
e The laboratory will process and prepare samples for analysis.

Data Management

e Procedures for data tracking, storage, archiving, retrieval and security for both electronic and hardcopy data:
e The PC (Clairette Campbell) is responsible for data tracking and storage
e Monica Marrow of Critigen will coordinate archiving and retrieval of data

Project Assessment/Audit
e  Worksheets #31 and #32

Data Review
e DV (Worksheets #35 and #36)
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SAP Worksheet #15-1—Reference Limits and Evaluation Table - VOCs in Groundwater

Matrix: Groundwater
Analytical Group: VOCs

Columbia PALs' (ug/L) Laboratory-specific (ug/L) LCS and MS/MSD Control Limits® (%)
Analyte Se:\\/?:;gti(chS) Tap Water gégi?wb o o
Number MCLs RSLs Eco PAL LOQs LODs DLs Lower Control Limit (LCL) Upper Control Limit (UCL) RPD
Dichlorodifluoromethane (Freon-12) 75-71-8 NC 19 NC 9.5 2 1 0.24 30 155
Chloromethane 74-87-3 NC 19 5,500 9.5 2 1 0.36 40 125
Vinyl chloride (VC) 75-01-4 2 0.015 930 0.0075 2 1 0.25 50 145
Bromomethane 74-83-9 NC 0.7 110 0.35 2 1 0.49 30 145
Chloroethane 75-00-3 NC 2,100 NC 1,050 2 1 0.55 60 135
Trichlorofluoromethane (Freon-11) 75-69-4 NC 110 NC 55 2 1 0.24 60 145
1,1- DCE 75-35-4 7 26 25 3.5 1 0.5 0.35 70 130
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 NC 5,300 NC 2,650 1 0.5 0.31 73 126
Acetone 67-64-1 NC 1,200 1,500 600 5 2.5 2.21 40 140
Carbon disulfide 75-15-0 NC 72 0.92 0.46 1 0.5 0.25 35 160
Methyl acetate 79-20-9 NC 1,600 NC 800 1 0.75 0.53 70 132
Methylene chloride 75-09-2 5 8.4 2,200 2.5 5 2.5 1.13 55 140
trans-1,2-DCE 156-60-5 100 8.6 590 4.3 1 0.5 0.25 60 140
Methyl-tert-butyl ether (MTBE) 1634-04-4 NC 12 11,070 6 1 0.5 0.36 65 125
1,1-DCA 75-34-3 NC 2.4 47 1.2 1 0.5 0.21 70 135
cis-1,2-DCE 156-59-2 70 2.8 590 1.4 1 0.5 0.21 70 125 30
2-Butanone (MEK) 78-93-3 NC 490 14,000 245 5 2.5 1.31 30 150
Bromochloromethane 74-97-5 NC 8.3 NC 4.15 1 0.5 0.21 65 130
Chloroform 67-66-3 80 0.19 28 0.095 1 0.5 0.32 65 135
1,1,1-TCA 71-55-6 200 750 " 5.5 1 0.5 0.2 65 130
Cyclohexane 110-82-7 NC 1,300 NC 650 1 0.5 0.31 71 133
Carbon tetrachloride 56-23-5 5 0.39 240 0.195 1 0.5 0.22 65 140
Benzene 71-43-2 5 0.39 130 0.195 1 0.5 0.26 80 120
1,2-DCA 107-06-2 5 0.15 910 0.075 1 0.5 0.2 70 130
TCE 79-01-6 5 0.26 47 0.13 1 0.5 0.28 70 125
Methylcyclohexane 108-87-2 NC NC NC 0.5 1 0.5 0.3 73 125
1,2-Dichloropropane 78-87-5 5 0.38 525 0.19 1 0.5 0.25 75 125
Bromodichloromethane 75-27-4 80 0.12 NC 0.06 1 0.5 0.33 75 120
cis-1,3-Dichloropropene 10061-01-5 NC 0.41 24.4 0.205 1 0.5 0.21 70 130
4-Methyl-2-pentanone 108-10-1 NC 100 170 50 5 2.5 1.32 60 135
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SAP Worksheet #15-1—Reference Limits and Evaluation Table - VOCs in Groundwater (continued)
PALs' (ug/L) Project QL Laboratory-specific (pg/L) LCS and MS/MSD Control Limits* (%)
rojec
Analyte CAS Number MCLs Tap yyater Eco PAL Goal" (ug/) LOQs LODs DLs LcL ucL RPD
Toluene 108-88-3 1,000 86 9.8 4.9 0.5 0.27 75 120
trans-1,3-Dichloropropene 10061-02-6 NC 0.41 24.4 0.205 0.5 0.2 55 140
1,1,2-TCA 79-00-5 5 0.041 1,200 0.0205 0.5 0.33 75 125
Tetrachloroethene 127-18-4 5 3.5 98 1.75 0.5 0.4 45 150
2-Hexanone 591-78-6 NC 3.4 99 1.7 2.5 1.7 55 130
Dibromochloromethane 124-48-1 80 0.15 NC 0.075 0.5 0.3 60 135
1,2-Dibromoethane (EDB) 106-93-4 0.05 0.0065 NC 0.00325 0.5 0.22 80 120
Chlorobenzene 108-90-7 100 7.2 64 3.6 0.5 0.22 80 120
Ethylbenzene 100-41-4 700 1.3 290 0.65 0.5 0.21 75 125
o-Xylene 95-47-6 NC 19 13 6.5 0.5 0.25 80 120
m- and p-Xylene m&pXYLENE NC 19 13 6.5 1 0.59 80 120 30
Styrene 100-42-5 100 110 72 36 0.5 0.23 65 135
Bromoform 75-25-2 80 7.9 320 3.95 0.5 0.23 70 130
Isopropylbenzene 98-82-8 NC 39 2.6 1.3 0.5 0.23 75 125
1,1,2,2-Tetrachloroethane 79-34-5 NC 0.066 610 0.033 0.5 0.38 65 130
1,3-Dichlorobenzene 541-73-1 NC NC 71 35.5 0.5 0.26 75 125
1,4-Dichlorobenzene 106-46-7 75 0.42 15 0.21 0.5 0.24 75 125
1,2-Dichlorobenzene 95-50-1 600 28 14 7 0.5 0.15 70 120
1,2-Dibromo-3-chloropropane (DBCP) 96-12-8 0.2 0.00032 NC 0.00016 0.5 0.5 50 130
1,2,4-Trichlorobenzene 120-82-1 70 0.39 110 0.195 0.5 0.37 65 135
1,2,3-Trichlorobenzene 87-61-6 NC 0.52 8 0.26 0.5 0.27 55 140

Notes:

'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. RSLs are from May 2013, Ecological Screening Values are for freshwater.
2 Project QL Goals are half of the lowest PAL. When no PAL exists, the laboratory LOD is shown.

3 Criteria are as per DoD QSM 4.2. Where limits are not specified in the QSM, in-house laboratory limits will be used. These limits are bolded.

NC indicates that there is no criterion for an analyte.

Shading represents cases where the PAL is lower than the laboratory LOD. Non-detects will not be treated as exceedances, though they will be reported as a value greater than the PAL.

RSLs based on non-carcinogenic effects will be based on HQ of 0.1 to account for exposure to more than one constituent that affects the same organ. RSLs
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SAP Worksheet #15-2—Reference Limits and Evaluation Table - VOCs in Surface Water or Seeps/Pore Water
Matrix: Surface Water, Seeps/Pore Water
Analytical Group: VOCs
Analyte CAS Number PALs' (ug/L) Proj?ct QL (microg;arggrg;?r{}z%ergﬁc[ug/kg]) égr?trﬁ?ilr%?sly(s"/g
Eco PAL Tap Water RSLs x Goal (ka't) LOQs LODs DLs LcL ucL RPD
10 for SW

Dichlorodifluoromethane (Freon-12) 75-71-8 NC 190 95 2 1 0.24 30 155
Chloromethane 74-87-3 5,500 190 95 2 1 0.36 40 125
vC 75-01-4 930 0.15 0.075 2 1 0.25 50 145
Bromomethane 74-83-9 110 7 3.5 2 1 0.49 30 145
Chloroethane 75-00-3 NC 21,000 10,500 2 1 0.55 60 135
Trichlorofluoromethane (Freon-11) 75-69-4 NC 1,100 550 2 1 0.24 60 145
1,1-DCE 75-35-4 25 260 12.5 1 0.5 0.35 70 130
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 76-13-1 NC 53,000 26,500 1 0.5 0.31 73 126
Acetone 67-64-1 1,500 12,000 750 5 2.5 2.21 40 140
Carbon disulfide 75-15-0 0.92 720 0.46 1 0.5 0.25 35 160 30
Methyl acetate 79-20-9 NC 16,000 8,000 1 0.75 0.53 70 132
Methylene chloride 75-09-2 2,200 84 42 5 2.5 1.13 55 140
trans-1,2-DCE 156-60-5 590 86 43 1 0.5 0.25 60 140
MTBE 1634-04-4 11,070 120 60 1 0.5 0.36 65 125
1,1-DCA 75-34-3 47 24 12 1 0.5 0.21 70 135
cis-1,2-DCE 156-59-2 590 28 14 1 0.5 0.21 70 125
MEK 78-93-3 14,000 4,900 2,450 5 2.5 1.31 30 150
Bromochloromethane 74-97-5 NC 83 41.5 1 0.5 0.21 65 130
Chloroform 67-66-3 28 1.9 0.95 1 0.5 0.32 65 135
1,1,1-TCA 71-55-6 n 7,500 5.5 1 0.5 0.2 65 130
Cyclohexane 110-82-7 NC 13,000 6,500 1 0.5 0.31 71 133
Carbon tetrachloride 56-23-5 240 3.9 1.95 1 0.5 0.22 65 140
Benzene 71-43-2 130 3.9 1.95 1 0.5 0.26 80 120
1,2-DCA 107-06-2 910 1.5 0.75 1 0.5 0.2 70 130
TCE 79-01-6 47 2.6 1.3 1 0.5 0.28 70 125
Methylcyclohexane 108-87-2 NC NC 0.5 1 0.5 0.3 73 125 30
1,2-Dichloropropane 78-87-5 525 3.8 1.9 1 0.5 0.25 75 125
Bromodichloromethane 75-27-4 NC 1.2 0.6 1 0.5 0.33 75 120
cis-1,3-Dichloropropene 10061-01-5 24.4 4.1 2.05 1 0.5 0.21 70 130
4-Methyl-2-pentanone 108-10-1 170 1,000 85 5 2.5 1.32 60 135
Toluene 108-88-3 9.8 860 4.9 1 0.5 0.27 75 120
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SAP Worksheet #15-2—Reference Limits and Evaluation Table - VOCs in Surface Water or Seeps/Pore Water
PALS' (ug/L) Project QL (microgrl;:lan?g rra)::(;r{(;ﬁ)%'arglgc[ug/kg]) égr?tr?)??.m“ﬂl?éy(s"/g
Analyte CAS Number Tap Water RSLs x Goal® (ug/L)
Eco PAL 10 for SW LOQs LODs DLs LCL UCL RPD

trans-1,3-Dichloropropene 10061-02-6 24.4 4.1 2.05 1 0.5 0.2 55 140
1,1,2-TCA 79-00-5 1,200 0.41 0.205 1 0.5 0.33 75 125
Tetrachloroethene 127-18-4 98 35 17.5 1 0.5 0.4 45 150
2-Hexanone 591-78-6 99 34 17 5 2.5 1.7 55 130
Dibromochloromethane 124-48-1 NC 1.5 0.75 1 0.5 0.3 60 135
EDB 106-93-4 NC 0.065 0.0325 1 0.5 0.22 80 120
Chlorobenzene 108-90-7 64 72 32 1 0.5 0.22 80 120
Ethylbenzene 100-41-4 290 13 6.5 1 0.5 0.21 75 125
o-Xylene 95-47-6 13 190 6.5 1 0.5 0.25 80 120
m- and p-Xylene m&pXYLENE 13 190 6.5 2 1 0.59 80 120
Styrene 100-42-5 72 1,100 36 1 0.5 0.23 65 135
Bromoform 75-25-2 320 79 39.5 1 0.5 0.23 70 130
Isopropylbenzene 98-82-8 2.6 390 1.3 1 0.5 0.23 75 125
1,1,2,2-Tetrachloroethane 79-34-5 610 0.66 0.33 1 0.5 0.38 65 130 30
1,3-Dichlorobenzene 541-73-1 71 NC 35.5 1 0.5 0.26 75 125
1,4-Dichlorobenzene 106-46-7 15 4.2 2.1 1 0.5 0.24 75 125
1,2-Dichlorobenzene 95-50-1 14 280 7 1 0.5 0.15 70 120
DBCP 96-12-8 NC 0.0032 0.0016 1 0.5 0.5 50 130
1,2,4-Trichlorobenzene 120-82-1 110 3.9 1.95 1 0.5 0.37 65 135
1,2,3-Trichlorobenzene 87-61-6 8 5.2 2.6 1 0.5 0.27 55 140
Notes:

' 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. RSLs are from May 2013 and Ecological Screening Values are for freshwater.
Z Project QL Goals are half of the lowest PAL. When no PAL exists, the laboratory LOD is shown.

® Criteria are as per DoD QSM 4.2. Where limits are not specified in the QSM, in-house laboratory limits will be used. These limits are bolded.

NC indicates that there is no criterion for an analyte.

Shading represents cases where the PAL is lower than the laboratory LOD. Non-detects will not be treated as exceedances, though they will be reported as a value greater than the PAL.

RSLs based on non-carcinogenic effects will be based on a HQ of 0.1 to account for exposure to more than one constituent that affects the same organ.
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SAP Worksheet #15-3—Reference Limits and Evaluation Table - SVOCs in Groundwater
Matrix: Groundwater
Analytical Group: SVOCs
Full Scan or PALs' (ug/L) Laboratory-Specific (ug/L) LCS and MS/MSD Control Limits® (%)
Analyte CAS Number Se:lec_ted lon Tap Water Project QL Goal® (ug/L)
Monitoring (SIM) MCLs RSLs Eco PAL LOQs LODs DLs LCL ucCL RPD
Benzaldehyde 100-52-7 Full Scan NC 150 NC 75 10 7.5 0.96 10 189
Phenol 108-95-2 Full Scan NC 450 110 55 10 7.5 1.8 0 115
bis(2-Chloroethyl )ether 111-44-4 Full Scan NC 0.012 1,900 0.006 10 7.5 2 35 110
2-Chlorophenol 95-57-8 Full Scan NC 7.1 24 3.55 10 7.5 3 35 105
2-Methylphenol 95-48-7 Full Scan NC 72 13 6.5 10 7.5 3.8 40 110
2,2'-Oxybis (1-chloropropane) 108-60-1 Full Scan NC 0.31 NC 0.155 10 7.5 2.1 25 130
Acetophenone 98-86-2 Full Scan NC 150 NC 75 10 7.5 3.9 49 102
4-Methylphenol 106-44-5 Full Scan NC 140 543 70 10 7.5 5.6 30 110
n-Nitroso-di-n-propylamine 621-64-7 Full Scan NC 0.0093 NC 0.00465 10 7.5 1.9 35 130
Hexachloroethane 67-72-1 Full Scan NC 0.51 12 0.255 10 7.5 2.3 30 100
Nitrobenzene (NB) 98-95-3 Full Scan NC 0.12 270 0.06 10 7.5 341 45 110
Isophorone 78-59-1 Full Scan NC 67 1,170 335 10 7.5 1.7 50 110
2-Nitrophenol 88-75-5 Full Scan NC 7.1 1,920 3.55 10 7.5 2.7 40 115
2,4-Dimethylphenol 105-67-9 Full Scan NC 27 100 13.5 10 7.5 4.4 30 110
bis (2-Chloroethoxy )methane 111-91-1 Full Scan NC 4.6 NC 2.3 10 7.5 2.1 45 105
2,4-Dichlorophenol 120-83-2 Full Scan NC 3.5 " 1.75 10 7.5 3 50 105 30
Naphthalene 91-20-3 SIM NC 0.14 12 0.07 0.2 0.1 0.064 40 100
4-Chloroaniline 106-47-8 Full Scan NC 0.32 232 0.16 10 7.5 1.9 15 110
Hexachlorobutadiene 87-68-3 Full Scan NC 0.26 1.3 0.13 10 7.5 1.8 25 105
Caprolactam 105-60-2 Full Scan NC 770 NC 385 10 7.5 0.4 10 86
4-Chloro-3-methylphenol 59-50-7 Full Scan NC 110 0.3 0.15 10 7.5 3.6 45 110
2-Methylnaphthalene 91-57-6 SIM NC 2.7 330 1.35 0.2 0.1 0.077 45 105
Hexachlorocyclopentadiene 77-47-4 Full Scan 50 2.2 1.04 0.52 10 7.5 1.2 23 70
2,4,6-Trichlorophenol 88-06-2 Full Scan NC 0.9 4.9 0.45 10 7.5 2.7 50 115
2,4,5-Trichlorophenol 95-95-4 Full Scan NC 89 63 31.5 25 18.75 3.6 50 110
1,1-Biphenyl 92-52-4 Full Scan NC 0.083 14 0.0415 10 7.5 2.7 51 105
2-Chloronaphthalene 91-58-7 Full Scan NC 55 0.4 0.2 10 7.5 2.9 50 105
2-Nitroaniline 88-74-4 Full Scan NC 15 NC 7.5 25 18.75 1.8 50 115
Dimethyl phthalate 131-11-3 Full Scan NC NC 330 165 10 7.5 2 25 125
2,6-Dinitrotoluene (DNT) 606-20-2 Full Scan NC 0.042 81 0.02 10 7.5 2 50 115
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SAP Worksheet #15-3—Reference Limits and Evaluation Table - SVOCs in Groundwater (continued)
PALs' (ug/L) Laboratory-Specific (ug/L) LCS and MS/MSD Control Limits® (%)
Analyte CAS Number Full Scan or SIM MCLs Tap Water Eoo PAL Project QL Goal® (ug/L) Loas LoDe DLs oL oL RPD
RSLs
Acenaphthylene 208-96-8 SIM NC 40 4,840 20 0.2 0.1 0.054 50 105
3-Nitroaniline 99-09-2 Full Scan NC NC NC 18.75 25 18.75 1.5 20 125
Acenaphthene 83-32-9 SIM NC 40 23 1.5 0.2 0.1 0.064 45 110
2,4-Dinitrophenol 51-28-5 Full Scan NC 3 19 1.5 25 18.75 1 15 140
4-Nitrophenol 100-02-7 Full Scan NC 0.12 300 0.06 25 18.75 1.8 0 125
Dibenzofuran 132-64-9 Full Scan NC 0.58 3.7 0.29 10 7.5 1.6 55 105
2,4-DNT 121-14-2 Full Scan NC 0.2 44 0.1 10 7.5 2.2 50 120
Diethylphthalate 84-66-2 Full Scan NC 1,100 270 135 10 7.5 2 40 120
Fluorene 86-73-7 SIM NC 22 3.9 1.95 0.2 0.1 0.061 50 110
4-Chlorophenyl-phenylether 7005-72-3 Full Scan NC 2.7 NC 1.35 10 7.5 2.2 50 110
4-Nitroaniline 100-01-6 Full Scan NC 3.3 NC 1.65 25 18.75 1.6 35 120
4,6-Dinitro-2-methylphenol 534-52-1 Full Scan NC 0.12 2.3 0.06 25 18.75 2 40 130
n-Nitrosodiphenylamine 86-30-6 Full Scan NC 10 210 5 10 7.5 3.7 50 110
4-Bromophenyl-phenylether 101-55-3 Full Scan NC NC 1.5 0.75 10 7.5 2.2 50 115
Hexachlorobenzene 118-74-1 Full Scan 1 0.042 3.68 0.021 10 7.5 2.1 50 110
Atrazine 1912-24-9 Full Scan 3 0.26 1.8 0.13 10 7.5 3.3 83 153
Pentachlorophenol 87-86-5 Full Scan 1 0.035 15 0.017 25 18.75 2.3 40 115 30
Phenanthrene 85-01-8 SIM NC 130 6.3 3.15 0.2 0.1 0.051 50 115
Anthracene 120-12-7 SIM NC 130 0.73 0.365 0.2 0.1 0.044 55 110
Carbazole 86-74-8 Full Scan NC NC NC 7.5 10 7.5 2.1 50 115
Di-n-butylphthalate 84-74-2 Full Scan NC 67 35 17.5 10 7.5 2.5 55 115
Fluoranthene 206-44-0 SIM NC 63 8.1 4.05 0.2 0.1 0.073 55 115
Pyrene 129-00-0 SIM NC 8.7 0.025 0.0125 0.2 0.1 0.059 50 130
Butylbenzylphthalate 85-68-7 Full Scan NC 14 19 7 10 7.5 1.9 45 115
3,3'-Dichlorobenzidine 91-94-1 Full Scan NC 0.1 4.5 0.055 10 7.5 1.1 20 110
Benzo(a)anthracene 56-55-3 SIM NC 0.029 0.027 0.0135 0.2 0.1 0.046 55 110
Chrysene 218-01-9 SIM NC 2.9 NC 1.45 0.2 0.1 0.036 55 110
bis(2-Ethylhexyl)phthalate 117-81-7 Full Scan 6 4.8 32 2.4 10 7.5 1.8 40 125
Di-n-octylphthalate 117-84-0 Full Scan NC 16 22 8 10 7.5 1.8 35 135
Benzo(b)fluoranthene 205-99-2 SIM NC 0.029 9.07 0.0145 0.2 0.1 0.089 45 120
Benzo(k)fluoranthene 207-08-9 SIM NC 0.29 9.07 0.145 0.2 0.1 0.049 45 125
Benzo(a)pyrene 50-32-8 SIM 0.2 0.0029 0.014 0.00145 0.2 0.1 0.066 55 110
Indeno(1,2,3-cd)pyrene 193-39-5 SIM NC 0.029 4.31 0.0145 0.2 0.1 0.052 45 125
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SAP Worksheet #15-3—Reference Limits and Evaluation Table - SVOCs in Groundwater (continued)
PALs' (ug/L) Laboratory-Specific (ug/L) LCS and MS/MSD Control Limits® (%)
Analyte CAS Number Full Scan or SIM Tap Water Project QL Goal® (ug/L)

MCLs %SLS Eco PAL LOQs LODs DLs LCL ucCL RPD
Dibenz(a,h)anthracene 53-70-3 SIM NC 0.0029 NC 0.00145 0.2 0.1 0.07 40 125
Benzo(g,h,i)perylene 191-24-2 SIM NC 8.7 7.64 3.82 0.2 0.1 0.065 40 125

30
1,2,4,5-Tetrachlorobenzene 95-94-3 Full Scan NC 0.12 3 0.06 10 7.5 1.8 30 150
2,3,4,6-Tetrachlorophenol 58-90-2 Full Scan NC 17 1.2 0.6 10 7.5 2.7 49 119

Notes:

'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. RSLs are from May 2013 and Ecological Screening Values are for freshwater.

2 Project QL Goals are half of the lowest PAL. When no PAL exists, the laboratory LOD is shown.

3 Criteria are as per DoD QSM 4.2. Where limits are not specified in the QSM, in-house laboratory limits will be used. These limits are bolded.

NC indicates that there is no criterion for an analyte.

Shading represents cases where the PAL is lower than the laboratory LOD. Non-detects will not be treated as exceedances, though they will be reported as a value greater than the PAL.

RSLs based on non-carcinogenic effects will be based on a HQ of 0.1 to account for exposure to more than one constituent that affects the same organ.
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SAP Worksheet #15-4—Reference Limits and Evaluation Table - SVOCs in Surface Water or Seeps/Pore Water

Matrix: Surface Water, Seeps/Pore Water

Analytical Group: SVOCs

PALs' (ug/L)

Laboratory-specific

LCS and MS/MSD

_ (ng/kg) Control Limits® (%)
Analyte CAS Number Top Water | GooE )
Eco PAL RSLs x 10 for LOQs LODs DLs LCL UCL RPD
Si
Benzaldehyde 100-52-7 NC 1,500 750 10 7.5 0.96 10 189
Phenol 108-95-2 110 4,500 55 10 7.5 1.8 0 115
bis(2-Chloroethyl)ether 111-44-4 1,900 0.12 0.06 10 7.5 2 35 110
2-Chlorophenol 95-57-8 24 71 12 10 7.5 3 35 105
2-Methylphenol 95-48-7 13 720 6.5 10 7.5 3.8 40 110
2,2'-Oxybis (1-chloropropane) 108-60-1 NC 3.1 1.55 10 7.5 2.1 25 130
Acetophenone 98-86-2 NC 1,500 750 10 7.5 3.9 49 102
4-Methylphenol 106-44-5 543 1,400 271.5 10 7.5 5.6 30 110
n-Nitroso-di-n-propylamine 621-64-7 NC 0.093 0.0465 10 7.5 1.9 35 130
Hexachloroethane 67-72-1 12 5.1 2.55 10 7.5 2.3 30 100
NB 98-95-3 270 1.2 0.6 10 7.5 31 45 110 %0
Isophorone 78-59-1 1,170 670 335 10 7.5 1.7 50 110
2-Nitrophenol 88-75-5 1,920 71 35.5 10 7.5 2.7 40 15
2,4-Dimethylphenol 105-67-9 100 270 50 10 7.5 4.4 30 110
bis (2-Chloroethoxy )methane 111-91-1 NC 46 23 10 7.5 2.1 45 105
2,4-Dichlorophenol 120-83-2 " 35 5.5 10 7.5 3 50 105
Naphthalene 91-20-3 12 1.4 0.7 0.2 0.1 0.064 40 100
4-Chloroaniline 106-47-8 232 3.2 1.6 10 7.5 1.9 15 110
Hexachlorobutadiene 87-68-3 1.3 2.6 0.65 10 7.5 1.8 25 105
Caprolactam 105-60-2 NC 7,700 3,850 10 7.5 0.4 10 86
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SAP Worksheet #15-4—Reference Limits and Evaluation Table -
SVOCs in Surface Water or Seeps/Pore Water (continued)
PALS 1) Laboratoryspecifc 108 ana sieD
Analyte CAS Number Top Water | GooB )
Eco PAL RSLs x 10 for LOQs LODs DLs LCL UCL RPD
SW
4-Chloro-3-methylphenol 59-50-7 0.3 1,100 0.15 10 7.5 3.6 45 110
2-Methylnaphthalene 91-57-6 330 27 13.5 0.2 0.1 0.077 45 105
Hexachlorocyclopentadiene 77-47-4 1.04 22 0.52 10 7.5 1.2 23 70
2,4,6-Trichlorophenol 88-06-2 4.9 9 2.45 10 7.5 2.7 50 115
2,4,5-Trichlorophenol 95-95-4 63 890 31.5 25 18.75 3.6 50 110
1,1-Biphenyl 92-52-4 14 0.83 0.415 10 7.5 2.7 51 105
2-Chloronaphthalene 91-58-7 0.4 550 0.2 10 7.5 2.9 50 105
2-Nitroaniline 88-74-4 NC 150 75 25 18.75 1.8 50 115
Dimethyl phthalate 131-11-3 330 NC 165 10 7.5 2 25 125
2,6-DNT 606-20-2 81 0.42 0.2 10 7.5 2 50 115
Acenaphthylene 208-96-8 4,840 400 200 0.2 0.1 0.054 50 105 30
3-Nitroaniline 99-09-2 NC NC 25 18.75 1.5 20 125
Acenaphthene 83-32-9 23 400 11.5 0.2 0.1 0.064 45 110
2,4-Dinitrophenol 51-28-5 19 30 9.5 25 18.75 1 15 140
4-Nitrophenol 100-02-7 300 1.2 0.6 25 18.75 1.8 0 125
Dibenzofuran 132-64-9 3.7 5.8 1.85 10 7.5 1.6 55 105
2,4-DNT 121-14-2 44 2 1 10 7.5 2.2 50 120
Diethylphthalate 84-66-2 270 11,000 135 10 7.5 2 40 120
Fluorene 86-73-7 3.9 220 1.9 0.2 0.1 0.061 50 110
4-Chlorophenyl-phenylether 7005-72-3 NC 27 13.5 10 7.5 2.2 50 110
4-Nitroaniline 100-01-6 NC 33 16.5 25 18.75 1.6 35 120
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SAP Worksheet #15-4—Reference Limits and Evaluation Table -
SVOCs in Surface Water or Seeps/Pore Water (continued)
PALS 1) Laboratoryspecifc 108 ana sieD
Analyte CAS Number Top Water | GooB )
Eco PAL RSLs x 10 for LOQs LODs DLs LCL UCL RPD
SW
4,6-Dinitro-2-methylphenol 534-52-1 2.3 1.2 0.6 25 18.75 2 40 130
n-Nitrosodiphenylamine 86-30-6 210 100 50 10 7.5 3.7 50 110
4-Bromophenyl-phenylether 101-55-3 1.5 NC 0.75 10 7.5 2.2 50 15
Hexachlorobenzene 118-74-1 3.68 0.42 0.21 10 7.5 2.1 50 110
Atrazine 1912-24-9 1.8 2.6 0.9 10 7.5 3.3 83 153
Pentachlorophenol 87-86-5 15 0.35 0.17 25 18.75 2.3 40 115
Phenanthrene 85-01-8 6.3 1,300 3.15 0.2 0.1 0.051 50 115
Anthracene 120-12-7 0.73 1,300 0.365 0.2 0.1 0.044 55 110
Carbazole 86-74-8 NC NC 7.5 10 7.5 2.1 50 115
Di-n-butylphthalate 84-74-2 35 670 17.5 10 7.5 2.5 55 115
Fluoranthene 206-44-0 8.1 630 4.05 0.2 0.1 0.073 55 115 30
Pyrene 129-00-0 0.025 87 0.012 0.2 0.1 0.059 50 130
Butylbenzylphthalate 85-68-7 19 140 9.5 10 7.5 1.9 45 15
3,3'-Dichlorobenzidine 91-94-1 4.5 1.1 0.55 10 7.5 1.1 20 110
Benzo(a)anthracene 56-55-3 0.027 0.29 0.0135 0.2 0.1 0.046 55 110
Chrysene 218-01-9 NC 29 14.5 0.2 0.1 0.036 55 110
bis(2-Ethylhexyl)phthalate 17-81-7 32 48 16 10 7.5 1.8 40 125
Di-n-octylphthalate 117-84-0 22 160 " 10 7.5 1.8 35 135
Benzo(b)fluoranthene 205-99-2 9.07 0.29 0.145 0.2 0.1 0.089 45 120
Benzo(k)fluoranthene 207-08-9 9.07 2.9 1.45 0.2 0.1 0.049 45 125
Benzo(a)pyrene 50-32-8 0.014 0.029 0.007 0.2 0.1 0.066 55 110
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SAP Worksheet #15-4—Reference Limits and Evaluation Table -

SVOCs in Surface Water or Seeps/Pore Water (continued)

PALS' (L) Laborstory spectc A0S ana e
Analyte CAS Number Tap Water gg‘;‘,‘?ﬁg}b
Eco PAL RSLs x 10 for LOQs LODs DLs LCL UCL RPD
SW

Indeno(1,2,3-cd)pyrene 193-39-5 4.31 0.29 0.145 0.2 0.1 0.052 45 125
Dibenz(a,h)anthracene 53-70-3 NC 0.029 0.0145 0.2 0.1 0.07 40 125
Benzo(g,h,i)perylene 191-24-2 7.64 87 3.82 0.2 0.1 0.065 40 125 30
1,2,4,5-Tetrachlorobenzene 95-94-3 3 1.2 0.6 10 7.5 1.8 30 150
2,3,4,6-Tetrachlorophenol 58-90-2 1.2 170 0.6 10 7.5 2.7 49 119

Notes:

' 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. RSLs
are from May 2013 and Ecological Screening Values are for freshwater.

2 Project QL Goals are half of the lowest PAL. When no PAL exists, the laboratory LOD is shown.
3 Criteria are as per DoD QSM 4.2. Where limits are not specified in the QSM, in-house laboratory limits will be used. These limits are bolded.

NC indicates that there is no criterion for an analyte.
Shadina ranragents cases where the PAL is lower than the laboratory LOD. Non-detects will not be treated as exceedances, though they will be reported as a value greater

than the PAL.

RSLs based on non-carcinogenic effects will be based on a HQ of 0.1 to account for exposure to more than one constituent that affects the same organ.
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SAP Worksheet #15-5—Reference Limits and Evaluation Table - Pesticides in Groundwater

Matrix: Groundwater Analytical Group: Pesticides

CAS PALs ' (ug/L) Project2 Labore(i:l%?((-gs)pecific Iégr?tr?)ln?_lmfs/y(s%lj)
Analyte Number Tap Water Ql(-pglg?l
RSLs MCLs | Eco PAL LoOQ LOD DL LCL UCL %RPD
alpha-benzene hexachloride (BHC) 319-84-6 0.0062 NC 2.2 0.0031 0.01 0.005 0.00138 60 130
beta-BHC 319-85-7 0.022 NC 2.2 0.011 0.01 0.005 0.00126 65 125
delta-BHC 319-86-8 0.022 NC 2.2 0.011 0.01 0.005 0.0026 45 135
gamma-BHC (Lindane) 58-89-9 0.036 0.2 0.08 0.018 0.01 0.005 0.00144 25 135
Heptachlor 76-44-8 0.0018 0.4 0.0069 0.0009 0.01 0.005 0.0016 40 130
Aldrin 309-00-2 0.004 NC 0.3 0.002 0.01 0.005 0.00148 25 140
Heptachlor epoxide 1024-57-3 0.0033 0.2 0.0069 0.00165 0.01 0.005 0.00148 60 130
Endosulfan | 959-98-8 7.8 NC 0.056 0.028 0.01 0.005 0.00128 50 110
Dieldrin 60-57-1 0.0015 NC 0.056 0.00075 0.02 0.01 0.0013 60 130
4,4'-dichlorodiphenyldichloroethylene (DDE) 72-55-9 0.2 NC 0.013 0.0065 0.02 0.01 0.00098 35 140 30
Endrin 72-20-8 0.17 2 0.036 0.018 0.02 0.01 0.00168 55 135
Endosulfan Il 33213-65-9 7.8 NC 0.056 0.028 0.02 0.01 0.00114 30 130
4,4'-dichlorodiphenyldichloroethane (DDD) 72-54-8 0.027 NC 0.011 0.0055 0.02 0.01 0.0018 25 150
Endosulfan sulfate 1031-07-8 7.8 NC 0.056 0.028 0.02 0.01 0.00134 55 135
4,4'-dichlorodiphenyltrichloroethane (DDT) 50-29-3 0.2 NC 0.013 0.0065 0.02 0.01 0.00178 45 140
Methoxychlor 72-43-5 2.7 40 0.03 0.015 0.1 0.05 0.00168 55 150
Endrin ketone 53494-70-5 0.17 2 0.15 0.075 0.02 0.01 0.00156 75 125
Endrin aldehyde 7421-93-4 0.17 2 0.15 0.075 0.02 0.01 0.00124 55 135
alpha-Chlordane 5103-71-9 0.19 NC 0.17 0.095 0.01 0.005 0.00152 65 125
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SAP Worksheet #15-5—Reference Limits and Evaluation Table -
Pesticides in Groundwater (continued)

1 Laboratory-specific LCS and MS/MSD
CAS PALs * (nglL) Project (ug/kg) Control Limits® (%)
Analyte QL Goal®
Number Tap Water (ng/L)
RSLa MCLs | Eco PAL HO LoQ LOD DL LCL UCL | %RPD
gamma-Chlordane 5103-74-2 0.19 NC 0.17 0.095 0.01 0.005 0.0012 60 125
30
Toxaphene 8001-35-2 0.013 3 0.011 0.0055 0.2 0.1 0.034 32 110
Notes:
' 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. RSLs are

from May 2013 and Ecological Screening Values are for freshwater.

2 Project QL Goals are half of the lowest PAL. When no PAL exists, the laboratory LOD is shown.
3 Criteria are as per DoD QSM 4.2. Where limits are not specified in the QSM, in-house laboratory limits will be used. These limits are bolded.

NC indicates that there is no criterion for an analyte.
Shadinn ranrasents cases where the PAL is lower than the laboratory LOD. Non-detects will not be treated as exceedances, though they will be reported as a value greater

than the PAL.

RSLs based on non-carcinogenic effects will be based on a HQ of 0.1 to account for exposure to more than one constituent that affects the same organ.
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SAP Worksheet #15-6—Reference Limits and Evaluation Table - Pesticides in Surface Water or
Seeps/Pore Water
Matrix: Surface Water, Seeps/Pore Water
Analytical Group: Pesticides
e | e | LS, e eep
Tap water RSLS | Eco PAL oaf (kalt) LoQ LoD DL LCL ucL %RPD
alpha-BHC 319-84-6 0.062 2.2 0.031 0.01 0.005 0.00138 60 130
beta-BHC 319-85-7 0.22 2.2 0.11 0.01 0.005 0.00126 65 125
delta-BHC 319-86-8 0.22 2.2 0.11 0.01 0.005 0.0026 45 135
gamma-BHC (Lindane) 58-89-9 0.36 0.08 0.04 0.01 0.005 0.00144 25 135
Heptachlor 76-44-8 0.018 0.0069 0.0035 0.01 0.005 0.0016 40 130
Aldrin 309-00-2 0.04 0.3 0.02 0.01 0.005 0.00148 25 140
Heptachlor epoxide 1024-57-3 0.033 0.0069 0.0035 0.01 0.005 0.00148 60 130
Endosulfan | 959-98-8 78 0.056 0.028 0.01 0.005 0.00128 50 110
Dieldrin 60-57-1 0.015 0.056 0.0075 0.02 0.01 0.0013 60 130
4,4'-DDE 72-55-9 2 0.013 0.0065 0.02 0.01 0.00098 35 140 30
Endrin 72-20-8 1.7 0.036 0.018 0.02 0.01 0.00168 55 135
Endosulfan I 33213-65-9 78 0.056 0.028 0.02 0.01 0.00114 30 130
4,4'-DDD 72-54-8 0.27 0.011 0.0055 0.02 0.01 0.0018 25 150
Endosulfan sulfate 1031-07-8 78 0.056 0.028 0.02 0.01 0.00134 55 135
4,4'-DDT 50-29-3 2 0.013 0.0065 0.02 0.01 0.00178 45 140
Methoxychlor 72-43-5 27 0.03 0.015 0.1 0.05 0.00168 55 150
Endrin ketone 53494-70-5 1.7 0.15 0.075 0.02 0.01 0.00156 75 125
Endrin aldehyde 7421-93-4 1.7 0.15 0.075 0.02 