N61463.AR.002303
NB NORFOLK
5090.3a

FINAL TIER I SAMPLING AND ANALYSIS PLAN AREA B OFFISITE MIGRATION
EVALUATION SITE 1 CAMP ALLEN LANDFILL NB NORFOLK VA

7/1/2012
CH2M HILL




Final
Tier Il Sampling and Analysis Plan

Area B Offsite Migration Evaluation

Sampling and Analysis Plan Site 1, Camp Allen Landfill
Naval Station Norfolk
Norfolk, Virginia

Prepared for

Department of the Navy

Naval Facilities Engineering Command
Mid-Atlantic

Contract No.
N62470-08-D-1000
CTO-WEO05

July 2012

Prepared by




AREA B SAMPLING AND ANALYSIS PLAN, SITE 1, CAMP ALLEN LANDFILL, NAVAL STATION NORFOLK, NORFOLK, VIRGINIA
TIER Il SAMPLING AND ANALYSIS PLAN

REVISION NO. 1

JuLy 2012

PAGE 1

Title and Approval Page
Final
Tier 1l Sampling and Analysis Plan
Area B Offsite Migration Evaluation

Sampling and Analysis Plan
Site 1, Camp Allen Landfill
Naval Station Norfolk
Norfolk, Virginia

Contract Task Order WEOQ5
July 2012

Prepared for:
Department of the Navy
Naval Facilities Engineering Command
Mid-Atlantic

Under the
NAVFAC CLEAN 1000 Program
Contract N62470-08-D-1000

Prepared by:

‘ CH2MHILL.
-

Pjnﬁajwh 7/l

Paul Landin, P.E. Date
CH2M HILL — Activity/Project Manager

——— - ofiefsz

Review Signature:

Approval Signature:

Tom Kowalski Date
NAVRAC Mid-Atlantic — RemedialProject Manager

; LL—-«@, 7A9 / VE-.
Steven Hirsh Date
USEPA Region Ill — Remedial Project Manager
Zt K Ao 2/11]n
Eric Salopek/ Date

VDEQ — Remedial Project Manager



AREA B SAMPLING AND ANALYSIS PLAN, SITE 1, CAMP ALLEN LANDFILL, NAVAL STATION NORFOLK, NORFOLK, VIRGINIA
TIER Il SAMPLING AND ANALYSIS PLAN

REVISION NO. 1

JULY 2012

PAGE 2

This page intentionally left blank.



AREA B SAMPLING AND ANALYSIS PLAN, SITE 1, CAMP ALLEN LANDFILL, NAVAL STATION NORFOLK, NORFOLK, VIRGINIA
TIER Il SAMPLING AND ANALYSIS PLAN

REVISION NO. 1

JULY 2012

PAGE 3

Executive Summary

This Tier Il Sampling and Analysis Plan (SAP) presents the technical approach for the Area B offsite migration
evaluation to be conducted by CH2M HILL at Environmental Restoration Program (ERP) Site 1 at Naval Station
Norfolk (NSN), Norfolk, Virginia. This investigation is being conducted for the United States Department of the
Navy (Navy), Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic Division, under the Comprehensive
Long-term Environmental Action — Navy (CLEAN) 1000 Program, in accordance with Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable, the National Oil and
Hazardous Substances Contingency Plan (NCP).

This Tier Il SAP has been completed under contract number N62470-08-D-1000, Contract Task Order (CTO) WEOQS5,
in accordance with the Navy’s Tier Il SAP policy guidance to ensure that environmental data collected are
scientifically sound, of known and documented quality, and suitable for intended purposes. The objectives and
technical approach included in this SAP were jointly scoped by the NSN Tier | Partnering Team, which includes
representatives from the Navy, United States Environmental Protection Agency (USEPA) Region Ill, and Virginia
Department of Environmental Quality (VDEQ). The laboratory information cited in this Work Plan is specific to
Environmental Conservation Laboratories (ENCO). If additional laboratory services are requested, requiring
modification to the existing Tier Il SAP, revised Tier Il SAP worksheets will be submitted to the Navy and regulatory
agencies for approval.

Site 1, the Camp Allen Landfill (CALF), includes two distinct areas (Area A, the 45-acre landfill, and Area B, the
2-acre fire disposal area) located in the south-central portion of NSN (Figure 1). This SAP addresses only Area B. A
Non-time-critical Removal Action (NTCRA) was implemented at Area B in May 1994 and completed in January
1995 to remove the primary source areas of contamination. Groundwater contamination was detected in the
water-table aquifer at Area B and is currently addressed by a remedy consisting of a pump-and-treat system
installed in accordance with the Site 1 Decision Document (DD) (Navy, 1995) and Record of Decision (ROD) (Navy,
2010). As a requirement of the selected remedy, CALF is part of the Long-term Monitoring (LTM) program at NSN.

The primary contaminants at Site 1 are volatile organic compounds (VOCs). While concentrations of VOCs in the
groundwater at Area B have been investigated as part of previous studies, additional investigation is necessary to
evaluate whether offsite migration of contaminants from Site 1 Area B is occurring. Specifically, the investigation
will assess whether VOCs in shallow groundwater have migrated beneath a surface water and drainage feature
located south of Area B. The following tasks are proposed to allow for evaluation of potential offsite migration of
contaminants from Area B at the site:

1. Using direct-push technology (DPT), ten grab groundwater samples will be collected from the shallow aquifer
and analyzed for select VOCs

2. Data evaluation will be conducted

3. A permanent shallow monitoring well will be installed for future sampling as part of the LTM program
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Acronyms and Abbreviations

°C
ug/L

AM
AQM

BEQ

CA
CALF
CERCLA
CLEAN
CLP
CSM
CTO

DD
DL

MTBE
N/A

degree Celsius
microgram per liter

Activity Manager
Activity Quality Manager

Bachelor’s Enlisted Quarters

Corrective Action
Camp Allen Landfill

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

Comprehensive Long-term Environmental Action — Navy
Contract Laboratory Program

Conceptual Site Model

Contract Task Order

Decision Document
Detection Limit
dissolved oxygen
Department of Defense
direct-push technology
Data Quality Indicator
Data Quality Objective
Data Validator

Environmental Laboratory Application Program
Environmental Conservation Laboratories
Environmental Restoration Program

Field Team Leader
gas chromatograph
Health and Safety

initial calibration
identification
Internal Standards

Laboratory Control Sample
Limit of Detection

Limit of Quantification
Long-term Monitoring
Land Use Control

Monitoring and Remediation Optimization Software
Maximum Contaminant Level

milliliter

Measurement Performance Criteria

mass spectrometer

Methyl-tert-butyl ether

Not Applicable
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NAVFAC Naval Facilities Engineering Command

Navy United States Department of the Navy

NC No Criteria

NCP National Oil and Hazardous Substances Contingency Plan
NIRIS Naval Installation Restoration Information System
NSN Naval Station Norfolk

NTCRA Non-time-critical Removal Action

PAL project action limit

PC Project Chemist

PDM Project Data Manager

PM Project Manager

POC Point Of Contact

PQL Project Quantification Limit

PVC polyvinyl chloride

QA Quality Assurance

QAO Quality Assurance Officer

QcC Quality Control

QL Quantitation Limit

Qsm Quality Systems Manual

RI Remedial Investigation

ROD Record of Decision

RPM Remedial Project Manager

SAP Sampling and Analysis Plan

SARA Superfund Amendments and Reauthorization Act of 1986
SNEDD Supplemental NIRIS Electronic Data Deliverable
SOP Standard Operating Procedure

e Site Safety Coordinator

STC Senior Technical Consultant

USEPA United States Environmental Protection Agency
VDEQ Virginia Department of Environmental Quality

VOC volatile organic compound
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1  Project Organization
1.1 Project Organizational Chart

Regulatory Agencies
B USEPA Region IIl — Steven Hirsh (Remedial Project Manager (RPM)) (215-814-3352)
VDEQ — Eric Salopek (RPM) (804-698-4427)

Lead Organization
LEEEL] NAVFAC Mid-Atlantic — Tom Kowalski (RPM) (757-341-0479)
NAVFAC Atlantic —Quality Assurance Officer (QAO) - TBD

}

L S Activity Manager (AM)/Project Manager (PM)
CH2M HILL - Paul Landin 757-671-6238

SEEEEEEEEEEEER

Contractor Data Management
Project Chemist (PC)
Megan Morrison (703-376-5053)

\

v

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

Activity Quality Manager (AQM)/Senior Project Data Manager (PDM)

Usdial oo el el L Victoria Brynildsen (617-626-7013)
Laura Cook (757-671-6214)

Health and Safety (H&S) Manager
Mark Orman (414-847-0597)

Laboratory Subcontractor
ENCO: Ronnie Wambles
(407-826-5314)

C— — Data Validation
Field Team Leader (FTL) CH2M HILL: Herb Kelly
Toby Stewart > (352-384-7100)

(757-671-6248)

======p | ine of communication
=P Line of authority
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1.2 Communication Pathways

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure
(Timing, Pathway To/From, etc.)

Communication with United
States Department of the Navy

Navy Remedial Project

Tom Kowalski

757-341-0479

Oversees all remedial activities at Naval Station Norfolk (NSN). Any
issues that may impact operations should be reported to the Navy

M RPM . .
(Navy) (lead agency) anager ( ) RPM immediately.

L . . Primary Point of Contact (POC) for USEPA. USEPA RPM can delegate
Communication with United s . e
States Environmental Protection communication to other internal or external POCs. Upon notification
Agency (USEPA) (regulator USEPA RPM Steve Hirsh 215-814-3352 of field changes, USEPA will have 24 hours to approve or comment on

gency g Y the field changes. All data will be presented and discussed during
agency) . .
Partnering Team meetings.
L . A Primary POC for VDEQ. VDEQ RPM can delegate communication to
Communication with Virginia . e .
Department of Environmental other internal or external POCs. Upon notification of field changes,
P . VDEQ RPM Eric Salopek 804-698-4427 VDEQ will have 24 hours to approve or comment on the field
Quality (VDEQ) (regulatory . . ) .
agency) changes. All data will be presented and discussed during Partnering
Team meetings.
All information and materials related to the project will be forwarded
Communication regarding overall to the Partnering Team by the NSN AM, Paul Landin. Paul will work
project status and CH2M HILL Activity with the Navy RPM to communicate fieldwork status to the
implementation and primary POC | Manager (AM)/Project Paul Landin 757-671-6238 Partnering Team as needed. If changes to the proposed field
with Navy, USEPA, and VDEQ Manager (PM) approach are necessary, the changes will be communicated via email
RPMs and/or phone within 24 hours. All data will be communicated to the
Partnering Team via email and meetings.
Overall quality and Technical
communications for Tier Il CHIM HILL Activit If it is noted that changes to an approach should be made to allow for
Sampling and Analysis Plan (SAP) Quality Manager (&;QM) Laura Cook 757-671-6214 more consistency with the overall base objective, the AQM will be
implementation and data ¥ & notified by the PM within 24 hours.
interpretation
Overall Technical guidance for CH2M HILL Senior Communication feedback related to technical quality or
project implementation and data | Technical Consultant Laura Cook 757-671-6214 recommended involvement of additional resources will be provided

interpretation

(STC)

as soon as possible after determining communication is necessary.

Health and Safety (H&S) Team
Leader; ensures H&S in the field

CH2M HILL Site Safety
Coordinator (SSC)

Gwen Buckley

(757) 671-6292

Daily safety tailgates; daily observations; real-time discussions of
observations and changes to be implemented with field staff. If safety
issues are identified the SSC will stop work and inform PM.
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Communication Drivers

Responsible Entity

Name

Phone Number

Procedure
(Timing, Pathway To/From, etc.)

Implementation of sampling
activities; SAP changes in the field;
field Corrective Actions (CAs);
daily field progress reports

CH2M HILL Field Team
Leader (FTL)

Gwen Buckley

(757) 671-6270

Documentation of deviations from the Tier Il SAP in field logbooks
and rationale for deviations, made within 24 hours of deviation;
assistance in material procurement and delivery; injection oversight
and implementation; deviations made only with approval from
contractor PM and/or environmental manager. FTL will email or fax
daily field progress reports to contractor PMs weekly; telephone
communication with PMs on as-needed basis.

Data tracking from collection
through upload to database

CH2M HILL Project Data
Manager (PDM)

Hillary Ott

(703) 376-5165

PDM will track data from sample collection through upload to the
database ensuring Work Plan requirements are met by laboratory
and field staff. PDM will act as main POC for laboratory Quality
Assurance Officer (QAOQ). Laboratory issues will be reported to the PM
and Project Chemist (PC) within 4 hours.

Management and Quality
Assurance(QA) of analytical lab
and data validation
subcontractors

CH2M HILL PC

Megan Morrison

703-376-5053

Any CAs for analytical issues will be determined by the PC and
reported to the PM within 4 hours. Should analytical laboratory issues
affect data usability by rendering a significant amount of rejectable or
unusable data such that the project completeness goal cannot be
obtained, the PC will notify the project team including the Navy RPM
and Navy QAO.

Reporting data quality issues

Data Validator (DV) —
CH2M HILL

Herb Kelly

352-384-7100

The DV reviews and qualifies analytical data as necessary. The data,
along with a validation narrative, are returned to the CH2M HILL PC
and PDM within 14 calendar days.

Reporting Lab Data Quality Issues

Environmental
Conservation
Laboratories (ENCO) PM

Ronnie Wambles

407-826-5314

All QA/Quality Control (QC) issues with project field samples will be
reported by the laboratory to the PC (Megan Morrison) as soon as
they are discovered.
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2 Project Approach
2.1 Project Planning Session Participants Sheet
Project Name: NSN Site 1 Camp Allen Landfill (CALF) Area B Delineation Site Name: Site 1, CALF
Projected Date(s) of Sampling: January 2012 Site Location: NSN, Norfolk, Virginia
Project Manager: Paul Landin
Date of Session: July 18, 2011
Scoping Session Purpose: 2011 Long-term Monitoring (LTM) Results and Data Gap Discussion

Name Title Affiliation Phone # E-mail Address Project Role

Acting Naval Facilities
Krista Parra Engineering Command NAVFAC 757-341-0395 krista.parra@navy.mil RPM
(NAVFAC) Mid-Atlantic RPM

Kathy Davies Hydrogeologist USEPA 215-814-3315 davies.kathy@epa.gov Technical Support
Steven Hirsh RPM USEPA 215-814-3352 hirsh.steven@epa.gov Regulator

Eric Salopek RPM VDEQ 804-698-4427 ejsalopek@degq.virginia.gov Regulator

Paul Landin AM/PM CH2M HILL 757-671-6238 Paul.Landin@ch2m.com AM
Angela Petree Deputy AM CH2M HILL 757-671-6248 Angela.Petree@ch2m.com Deputy AM/Recorder

Comments and Decisions: A presentation was provided to the NSN Tier | partnering team (consisting of the Navy,
USEPA, and VDEQ) to present the 2011 LTM analytical results (unvalidated) from NSN Site 1. During the
discussion, the partnering team reviewed the LTM results from Area B. Vinyl chloride was detected at a
concentration of 187 micrograms per liter (ug/L) from B-MW16 during the most recent LTM event (April 2011). B-
MW16 is located adjacent to a surface water and drainage ditch feature that borders the site. Military housing is
located on the opposite side of the drainage ditch. The NSN Partnering team agreed to conduct a limited
investigation to grab shallow groundwater samples (five proposed direct-push technology [DPT] samples) for
analysis of volatile organic compounds (VOCs) only and the installation of 1 new shallow monitoring well to
ensure VOCs are not migrating offsite (across the drainage ditch), and to provide groundwater elevation data to
confirm groundwater flow direction and (if necessary) provide for a future groundwater sampling location. The
DPT grab groundwater samples should be collected west of B-MW16, across the drainage ditch, and spaced
approximately 50 feet apart within the shallow aquifer.

Action Items: Generate Tier || SAP and procure a DPT and drilling subcontractor and analytical laboratory
subcontractor to conduct the limited Area B delineation at NSN Site 1.

Consensus Decisions: Not Applicable (N/A).
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2.2 Naval Station Norfolk Site 1 Background

NSN is the largest naval base in the United States and is situated on 4,631 acres of land in the northwestern
portion of Norfolk, Virginia. NSN includes approximately 4,000 buildings, 20 piers, and an airfield. The western
portion of the facility is a developed waterfront area containing the piers and facilities for loading, unloading, and
servicing naval vessels. The remaining portions of the facility consist of a combination of industrial, commercial,
and residential uses. Residential and recreational areas also border the facility to the south, east, and northeast.
The locations of NSN and Site 1 are shown on Figure 1.

Site 1, the CALF, includes two distinct areas (Area A, the 45-acre landfill, and Area B, the 2-acre fire disposal area)
located in the south-central portion of NSN (Figure 2). The primary contaminants found in all media at the site are
chlorinated VOCs. A Non-time-critical Removal Action (NTCRA) was implemented at Area B in May 1994 and
completed in January 1995 to remove the primary source areas of contamination; Area A was not addressed by
the NTCRA. Groundwater contamination was detected in the water-table aquifer at Areas A and B and is currently
addressed by a remedy consisting of a groundwater pump-and-treat system installed in accordance with the Site 1
Decision Document (DD) (Navy, 1995). The pump-and-treat system was installed and has been running
continuously (with the exception of necessary maintenance activities) since 1996. The remedy was reaffirmed in
2010 by a Basewide Record of Decision (ROD) including signature approval from the Navy and USEPA with
concurrence from VDEQ. As a requirement of the DD and ROD (Navy, 2010), CALF is part of the LTM program at
NSN. Monitoring for CALF currently consists of annual sampling of groundwater monitoring wells in the shallow
and deep aquifer to evaluate the concentrations of contaminants at the site and determine if these constituents
are migrating offsite or into the deep aquifer. The Bachelor’s Enlisted Quarters (BEQ) and Camp Allen Elementary
are located in the vicinity of Area B. A vapor intrusion investigation is ongoing at the barracks located at Camp
Allen; an indoor air evaluation at Camp Allen Elementary was conducted during the Remedial Investigation (RI)
(Baker, 1994) and subsequently reviewed by the 2008 Five-Year Review (CH2M HILL, 2008). The 2008 Five-Year
Review concluded there are no unacceptable risks with the inhalation of indoor air in Camp Allen Elementary
School. Land Use Controls (LUCs) have been implemented and enforced at the site to achieve the following
objectives:

e Prohibit use of the site for residential land use.
e Maintain the existing soil cover and fencing.

e Prohibit use of the groundwater beneath the site for purposes other than environmental monitoring and
testing.

Groundwater flow was evaluated and presented to the NSN Partnering Team in the Draft 2010 LTM Report
(AGVIQ-CH2M HILL, 2011). The water level data collected in March 2010 were evaluated by computer modeling
software (MODUS and MVS), and the model indicated shallow groundwater in the vicinity of Area B is effected by
the active extraction well B-EWS8A (Figure 2). The 2011 LTM results indicated vinyl chloride and 1,2-
dichloroethane are present at B-MW16 at concentrations above the federal Maximum Contaminant Levels (MCLs)
(Figure 4; previous LTM events did not detect these constituents above respective clean-up goals (MCLs) at this
monitoring well); therefore, the NSN Partnering Team questioned the ability of extraction well B-EWS8A to capture
contaminated groundwater in the vicinity of B-MW16 and discussed the potential for a source area to the
northwest of B-MW16 that may be influenced either by pumping at B-EW8A or groundwater flow toward Bousch
Creek, resulting in migration of contaminants toward the creek and well. Based on the 2011 LTM results, USEPA
requested a limited investigation to ensure VOCs are not migrating under the creek toward Navy residential
housing in the vicinity of B-MW16 (Figure 4). The need for additional data gap investigation in this area was also
discussed, but it was decided that this evaluation would be completed following the Monitoring and Remediation
Optimization Software (MARQOS) analysis that is currently being completed. Therefore, the intent of this SAP is to
propose sampling to evaluate the potential for migration under the creek only.
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2.3 Conceptual Site Model

The three-dimensional Conceptual Site Model (CSM) is provided on Figure 5. Elements of the site-specific CSM are
described as follows:

e Llithology — Shallow lithology at the site generally consists of three hydrogeologic units: the Columbia aquifer,
Yorktown confining unit, and Yorktown aquifer. The Yorktown confining unit is not continuous at Site 1.

e Contaminant distribution — Groundwater flow (shallow and deep) is controlled via a pump-and-treat system at
NSN Site 1. The pump-and-treat system was installed and is running continuously per a DD signed in 1996. The
majority of the VOCs detected in shallow groundwater at Site 1 are present at higher concentrations at the
bottom of the shallow (Columbia) aquifer compared to concentrations at the water table. In 2011, vinyl
chloride was detected at a concentration of 187 ug/L at monitoring well B-MW16, which is greater than the
clean-up goal (an MCL of 2 ug/L). Additionally, 1,2-dichloroethane was detected at a concentration of
7.56 pg/L, which is greater than the clean-up goal (an MCL of 5 pg/L). These contaminants were not detected
in any of the monitoring wells in the immediate vicinity B-MW16 or in upgradient wells located in the vicinity
of the elementary school in 2011. However, there is a potential that a source exists to the northwest of
B-MW16, where there are currently no monitoring wells. This data gap will be investigated following the
ongoing MAROS investigation being completed at the site. Additionally, it is uncertain whether contamination
may be flowing beneath the creek toward the Navy housing area to the south. Based on the size of Bousch
Creek, it is anticipated that any groundwater not captured by the pumping system would discharge to the
creek. However, this investigation is intended to confirm the lack of migration under the creek.

e Receptor and Exposure Pathways — Groundwater underlying Site 1 is not currently used for potable or
nonpotable uses. LUCs prevent exposure to groundwater by onsite construction workers in accordance with
the DDs. Historical LTM results indicated insignificant concentrations of VOCs are present at site surface water
locations; surface water sampling was eliminated from the LTM program for Site 1 per recommendations in
the 2008 Five-Year Review Report (CH2M HILL, 2008). Potential vapor intrusion pathways are being evaluated
under a separate investigation.

Environmental Questions to be Answered by this Project

The environmental question and problem to be addressed by the groundwater sampling at Site 1 is:

Is migration of VOCs (in the vicinity of B-MW16 located at NSN Site 1 Area B) occurring toward Navy residential
housing to the southwest of well B-MW16. In other words, is extraction well B-EW8A ineffective at capturing
groundwater in the area where VOC concentrations above clean-up levels were detected in the 2011 LTM event,
or is migration under the creek occurring from a source area to the northwest of B-MW16, which may or may not
be within the capture zone of B-EW8A?

Ten groundwater samples will be collected from 10 DPT sample locations across the drainage ditch from B-MW16.
The proposed locations are shown on Figure 4 and identified as NBSO1-B-DWO01 through NBS01-B-DW10. These
locations are located along the southern boundary of NSN Site 1. Samples will be analyzed for select VOCs. Results
will be compared to the clean-up goals (MCLs) established by the ROD (Navy, 2010) to determine if offsite
migration is occurring.

The need for additional data gap investigation in this area was also discussed, but it was decided that this
evaluation would be completed following the MARQOS analysis that is currently being completed. Therefore, the
intent of this SAP is to propose sampling to evaluate the potential for migration under the creek only.
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2.4 Data Quality Objectives and Systematic Planning Process Statements
What are the Data Quality Objectives (DQOs)?

If the analytical results from the DPT groundwater samples indicate concentrations of contaminants are present in
shallow groundwater above clean-up goals, then offsite migration of contamination above clean-up levels may be
occurring and the existing pump-and-treat system may need modification to prevent potential unacceptable
human health and ecological risks.

Following collection and analysis of the DPT groundwater samples, the location of the monitoring well will be
agreed to by the NSN Partnering Team based on the analytical results of the DPT grab groundwater samples. The
purpose of the new well will be to monitoring contamination (if present) and to aid in understanding groundwater
flow in this area (if contamination is or is not present). The new monitoring well will be utilized as part of the
future LTM program for Site 1.

If sample results indicate levels of contaminants in groundwater are below clean-up goals for Site 1, then it can be
assumed the existing pump and treat system and/or discharge to Bousch Creek is currently controlling offsite
migration of contaminants and no additional action will be needed in this area to address offsite migration.
Additional delineation of a potential source within the site boundary will be completed following the ongoing
MAROS evaluation.

Who will use the data?

The data will be used by the NSN Tier | Partnering Team (Navy, USEPA Region Ill, and VDEQ) to evaluate potential
migration under Bousch Creek to the Navy housing area. The data and associated evaluations, conclusions, and
recommendations will be documented in a Technical Memorandum.

Hydrogeologists within each organization will evaluate the data with respect to possible plume configuration and
the existence of a migration pathway that differs from the current understanding. Chemists will use the data to
evaluate overall data quality with respect to data usability. Engineers may use the data to optimize or modify the
remedial system.

What are the Project Action Limits (PALs)?

Monitoring Activity PALs Rationale
Groundwater Monitoring Established clean-up goals for the The MCLs will help the NSN Partnering Team
existing remedy at the site are MCLs determine if groundwater is migrating toward
for groundwater Navy residential housing at levels that exceed
clean-up goals for the existing remedy at the site.

How will the data be used?

The data will be used to accomplish the following objectives:

e Determine if migration of VOCs (in the vicinity of B-MW16 located at NSN Site 1 Area B) has occurred or is
occurring toward Navy residential housing.

e Use groundwater quality monitoring to evaluate whether the contamination is migrating off site.

e If the limit of detection (LOD) for a particular constituent is greater than the associated PALs, a non-detect
result will be assumed to be lower than the PALs. Detections will be assumed to be exceedances of the
associated PALs. See the Reference Limits and Evaluation Table in Section 4.1 for numerical values of PALs
and laboratory-specific LODs.
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What types of data are needed?

Five DPT grab groundwater samples will be collected and analyzed for select VOCs. The sample identity
nomenclature is provided in the Sample Details section of this Tier Il SAP.

Water-level measurements are used to determine the depth of the water table at the DPT location to ensure the
grab groundwater sample is collected beneath the water table.

Field measurements of water quality parameters during well purging are used to determine water quality at the
time the sample is taken.

How “good” must the data be to support the environmental decision?

VOCs sampled in groundwater should achieve reporting limits at or less than the screening criteria to which they
will be compared. This is necessary so that concentrations at or greater than clean-up goals (MCLs) can be
detected and reported by the laboratory. The Sample Detail Table describes the quantities and appropriate
analysis to be conducted during the sampling activities. The data need to be of sufficient quantity and quality for
determining the representative concentrations of constituents in media collected at each site, and to screen
against the appropriate criteria, thereby allowing for a determination of whether offsite migration has occurred
and warrants further investigation or action.

How much data should be collected (number of samples for each analytical group, matrix, and
concentration)?

Detailed information on the number and type of samples to be collected and the associated analyses is provided
under the Sampling Design and Rationale section of this SAP. No QA/QC samples will be taken in the field, as
unvalidated results will be sufficient for determining migration under Bousch Creek. The well to be installed
based on the DPT results will not be sampled as part of this SAP, but will be included in future rounds of LTM at
Site 1.

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

During fall 2011, 10 DPT groundwater samples will be collected within Site 1 Area B (Figure 4). Data will be
collected and generated in accordance with the Standard Operating Procedures (SOPs) outlined in this Tier Il SAP.

Who will collect and generate the data? How will the data be reported?
e CH2M HILL field staff will collect the DPT grab groundwater samples.
e Laboratory analysis will be performed by ENCO.

e The data report will include a Contract Laboratory Program (CLP) Level IV-equivalent package that includes a
hardcopy of the raw data. This will include a Supplemental Naval Installation Restoration Information System
(NIRIS) Electronic Data Deliverable (SNEDD) in Microsoft Excel format and a hardcopy of the raw data.

e The Sample Handling System will be carried out as described in the following exhibit:
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SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Toby Stewart, FTL/CH2M HILL. Field SOPs are listed in the Field SOPs Reference Table

Sample Packaging (Personnel/Organization): Toby Stewart, FTL/CH2M HILL. Field SOPs are listed in the Field SOPs Reference Table

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

Type of Shipment/Carrier: FedEx Priority Overnight

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Ronnie Wambles/ENCO Orlando

Sample Custody and Storage (Personnel/Organization): Kim Casey/ENCO Orlando

Sample Preparation (Personnel/Organization): Kurt Bentzen/ENCO Orlando

Sample Determinative Analysis (Personnel/Organization): Kurt Bentzen/ENCO Orlando

SAMPLE ARCHIVING

Field Sample Storage (Number of days from sample collection): See Sample Details Table

Sample Extract/Digestate Storage (Number of days from extraction/digestion): See Sample Details Table

Biological Sample Storage (Number of days from sample collection): N/A

SAMPLE DISPOSAL

Personnel/Organization: ENCO Orlando

Number of Days from Analysis: After submission, the laboratory will keep samples 90 days and the sample extracts for a minimum of 60
days.

How will the data usability be documented?

The PM, PC, and other team members will be responsible for compiling the data. The data will then be presented
to the Partnering Team who, as a whole, will evaluate the data usability according to project objectives. The data
will be documented by the following procedures and qualifiers:

e Non-detected site contaminants will be evaluated to ensure that Project Quantitation Limit (PQL) goals in the
Reference Limits and Evaluation Tables were achieved. If PQLs were achieved and the verification and
validation steps yielded acceptable data, then the data are considered usable.

e During verification and validation steps, data may be qualified as estimated with the following qualifiers: J, UJ,
K, L, or UL. These qualifiers represent minor QC deficiencies that will not affect the usability of the data. When
major QC deficiencies are encountered, data will be qualified with an R and in most cases is not considered
usable for project decisions. If R-qualified data are used in evaluations and, ultimately, project decisions, the
rationale for their use will be included in the Technical Memorandum.

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

— UJ = Analyte not detected. Quantitation Limit (QL) may be inaccurate or imprecise.

— K= Analyte present. Reported value may be biased high. Actual value is expected to be lower.
— L= Analyte present. Reported value may be biased low. Actual value is expected to be higher.
— UL = Analyte not detected. QL is probably higher.

— R =Rejected result. Result not reliable.
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Additional qualifiers that may be given by the validator are:
— B =Not detected substantially (more than five times) above the level reported in laboratory blanks.
— E =Interferences present that may cause the results to be biased high.

— N =Tentative identification. Consider present. Special methods may be needed to confirm its presence or
absence in future sampling efforts.

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

— U= Not detected. For decision making purposes, non-detect values will be treated as if the constituent is
not present.

The documentation that may be generated during the usability assessment are the following:

Data tables will be produced to reflect detected and non-detected analytes. Data qualifiers will be reflected in
the tables and discussed in the data sample quality evaluation.

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

A data quality evaluation will be provided as part of the Technical Memorandum prepared to assess remedy
effectiveness.

The Technical Memorandum will identify any data usability limitations and make recommendations for CAs if
necessary

How will the data be archived?

Data will be archived according to procedures dictated by the Navy Comprehensive Long-term Environmental
Action (CLEAN) program and contract. All analytical data will be uploaded into a centralized database developed
and maintained for Navy projects by CH2M HILL and provided for upload to NIRIS. At the end of the project, paper
copies of archived laboratory data and validation reports will be returned to the Navy.

2.5 Field Quality Control Samples

Measurement Performance Criteria Table — Field QC Samples

Data Quality Indicators Measurement
QC Sample Analytical Group Frequency (D(;Is) Performance Criteria
(MPC)

No field QA/QC will be collected during this investigation.

2.6 Sampling Design and Rationale
General Approach

The general sampling approach was developed to meet Navy, USEPA, and VDEQ requirements for the
sampling of groundwater that may have been impacted by migration of contaminants at Site 1 Area B. The
objectives of this event are to evaluate whether migration toward the Navy housing area has occurred and to
evaluate if any further action is necessary.

Sample Matrices

The sample matrix to be evaluated is groundwater, which is the potentially contaminated environmental
medium.
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Analytical Groups

e The only target analytical group is select VOCs, which are the contaminants evaluated as part of LTM. The
rationale for the analysis is based upon previous sampling results documented in LTM reports.

Site Sample Numbers and Locations

e Figure 4 shows the proposed DPT grab groundwater sample locations. Groundwater sample locations were
determined to evaluate potential migration of VOCs (in the vicinity of B-MW16 located at NSN Site 1 Area B)
toward Navy residential housing and agreed to by the NSN Tier | Partnering Team. Deviations from the Tier Il
SAP necessary in the field will be documented and their affect or potential affect on satisfying the project

objectives will be included in the subsequent report.

Sampling Frequency

e The field team will collect one round of environmental samples from this site. One round is sufficient for
determining if migration under the creek is occurring and the need for further assessment or modifications to

the remedial action.

Depth of Number of
Matrix Analysis Method Rationale Sampling Strate
Samples ¥ Samples pling gy
. Samples are located across the
In 2011, concentrations of P
. . creek located west of
vinyl chloride and 1,2- .
. monitoring well B-MW16 to
dichloroethane were . .
10 DPT detected at monitoring well evaluate possible contaminant
Field Groundwater . g migration of VOCs toward Navy
. B-MW16 in exceedance of > . .
determined grab samples. . residential housing. The NSN
} Site 1 clean-up goals. .
based on No field S Partnering Team agreed the
Select SW846 Sampling is needed to .
Groundwater presence of QA/QC 2 . locations should be spaced
VOCs 8260B . determine if contamination .
Yorktown samples will L . approximately 50 feet from one
. is migrating beneath Bousch
confining be collected . another along the bank of the
. ) . Creek toward Navy housing. . . .
unit during this drainage ditch (Figure 4).
. L Ten DPT grab groundwater .
investigation. . Sample locations may be
samples will be collected to . .
evaluate possible offsite adjusted based on field
o P decisions identified during DPT
migration of VOCs. . s
investigation.
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2.7 Data Verification and Validation (Steps | and lla/llb) Process Table

Responsible for Verification

L, Internal/External
(name, organization)

Data Review Input Description

Step 1: Verification

Planning Documents Evidence of approval and completeness of Tier Il -SAP. PM: Paul Landin/CH2M HILL Internal

Chain-of-custody forms and shipping documentation will be reviewed
internally upon their completion and verified against the packed sample FTL: Gwen Buckley/CH2M HILL
coolers they represent. The shipper’s signature on the chain-of-custody

will be initialed by the reviewer, a copy of the chain-of-custody retained in
the site file, and the original and remaining copies taped inside the cooler |PC: Megan Morrison/CH2M HILL
for shipment. See Chain-of-Custody SOP for further details.

Chain-of-custody and shipping forms PDM: Hillary Ott/CH2M HILL Internal

Field notes will be reviewed to ensure completeness of field data PM: Paul Landin/CH2M HILL
parameters, shipping information, sample collection times, and so forth.
The logbook will also be used to document, explain, and justify all

deviations from the approved work plan and Tier Il SAP. PC: Megan Morrison/CH2M HILL

Field Log Notebooks PDM: Hillary Ott/CH2M HILL Internal

Upon their arrival at the laboratory, the samples will be cross-referenced
against the chain-of-custody records. All sample labels will be checked Sample Receipt Personnel/ENCO External/Internal
against the chain-of-custody, and any mislabeling will be identified,
investigated, and corrected. The samples will be logged-in at every
storage area and work station required by the designated analyses.
Individual analysts will verify the completeness and accuracy of the data
recorded on the forms.

Respective Laboratory Personnel/ENCO
Sample Login/Receipt

. . . . . PDM: Hillary Ott/CH2M HILL
Laboratory Sample Logins will be reviewed against the chain-of-custody

records and the Tier Il SAP to ensure that the proper number and type of | PC: Megan Morrison/CH2M HILL External
samples have been logged in at the laboratory.
QC Summary Report A summary of all laboratory QC sample results will be verified for PC: Megan Morrison/CH2M HILL External

completeness once the data are received from the laboratory.
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Data Review Input

Description

Responsible for Verification
(name, organization)

Internal/External

Validation: Step lla

Review field logbooks, laboratory case narratives, data deliverables for

FTL: Gwen Buckley/CH2M HILL

SOPs . . PM: Paul Landin/CH2M HILL Internal/External
compliance to methods and signatures.
PC: Megan Morrison/CH2M HILL
Establish that all lab QC samples were run as specified in the Laboratory | PC: Megan Morrison/CH2M HILL
QC Results . External
Quality Control Samples tables. DV: Ward Dickens/CH2M HILL
Validation: Step llb
Verify that laboratory QC samples were run and compliant with MPC ) .
QC Results limits established in the Tier IISAP. PC: Megan Morrison/CH2M HILL External
Ensure all sample results met the project quantification and action limits .
PQL PC: M M H2M HILL E |
Qls specified in the Reference Limits and Evaluation Table. C: Megan Morrison/C xterna
Raw data 10 percent review of raw data to confirm laboratory calculations. DV: Ward Dickens/CH2M HILL External
Validation Summary
Analytical methods and laboratory SOPs as presented in this Tier || SAP
will be used to evaluate compliance against QA/QC criteria. Should
adherence to QA/QC criteria yield deficiencies, data may be qualified. The
Step lla: data qualifiers used are those presented in Region Ill Modifications to the
Data Validation Criteria — All analytical | National Functional Guidelines for Organic Data Review, Multi-Media, DV: Ward Dickens/CH2M HILL External
groups to be validated. Multi-Concentration, (USEPA1994). National Functional Guidelines will not
be used for data validation; however, the specific qualifiers listed therein
may be applied to data should non-conformances against the QA/QC
criteria as presented in this SAP be identified.
step lb: C check against PALs in Ref L d Eval Tabl d
t imit ti .
PAL and MPC Check — All analytical QC check agains s in Reference Limits and Evaluation Table an PC: Megan Morrison/CH2M HILL External

groups

method QC criteria in Laboratory Quality Control Samples table
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3 Field Project Implementation

3.1 Field Project Instructions
3.1.1  Project and Field Objectives

Groundwater quality monitoring will be conducted to help determine whether the migration of VOCs (in the
vicinity of B-MW16 located at NSN Site 1 Area B) toward Navy residential housing is occurring at NSN. Using DPT,
10 temporary locations will be drilled and sampled through the screen (Figure 4). Based on these results, a
permanent monitoring well will be installed for use in the base LTM program.

3.1.2 Project Tasks

Gwen Buckley/VBO will be the FTL for this event. He will be responsible for providing oversight during the Area B
delineation, which includes but is not limited to:

e  Utility location

e DPT locations

e Placement of DPT grab groundwater screen

o Depth of DPT sample collection

e Shallow permanent monitoring well installation

3.1.3 Sampling Locations, Methods, and Analysis

DPT soil cores will be collected continuously from the ground surface to the Yorktown confining unit. Continuous
soil cores will be logged to determine the depth of the Yorktown confining unit. The DPT screen will be placed to
tag the first foot of the Yorktown confining unit, and the FTL will collect one grab groundwater sample from each
of the 10 locations using a peristaltic pump. At least a gallon of water will be purged using low-flow technique.
Parameters, as outlined in Section Data Quality Objectives and Systematic Planning Process Statements, will be
collected using a Horiba U-22 or equivalent instrument. All relevant SOPs are listed in the Field SOPs Reference
Table, as follows. No development of the DPT locations is required. No field QA/QC will be collected.

Proposed sample locations are shown on Figure 4, but are subject to change at the FTL’s discretion.

Sample analyses are outlined in the following table:

TABLE 3-1

Sample Analyses
Station Identification (ID) Depth of Well Depth of Sample Sample ID Matrix VOCs by 8260B
NBS01-B-DWO01 Field Determined | Within temporary screen NBS01-B-DW01-MMYY GW X
NBS01-B-DW02 Field Determined | Within temporary screen NBS01-B-DW02-MMYY GW X
NBS01-B-DWO03 Field Determined | Within temporary screen NBS01-B-DWO03-MMYY GW X
NBS01-B-DW04 Field Determined | Within temporary screen NBS01-B-DW04-MMYY GW X
NBS01-B-DWO05 Field Determined | Within temporary screen NBS01-B-DWOQO5-MMYY GW X
NBS01-B-DWO06 Field Determined | Within temporary screen NBS01-B-DW06-MMYY GW X
NBS01-B-DWO07 Field Determined | Within temporary screen NBS01-B-DWO7-MMYY GW X
NBS01-B-DWO08 Field Determined | Within temporary screen NBS01-B-DW08-MMYY GW X
NBS01-B-DWO09 Field Determined | Within temporary screen NBS01-B-DW09-MMYY GW X
NBSO1-B-DW10 Field Determined | Within temporary screen NBS01-B-DW10-MMYY GW X
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All samples shipped should be marked on the chain-of-custody form to instruct the laboratory of a 24-hour turn-

around time. Global positioning system coordinates will be collected for each of the DPT locations.

Installation of the permanent shallow monitoring well will be performed by the same DPT field team. The shallow
well will be installed using 4.25-inch inner diameter hollow stem augers. Samples for lithology will be collected
continuously and recorded in a field log book. Observations such as color, grain size, moisture content, density,
and presence of contamination will be noted. The well will be constructed of Schedule 40 polyvinyl chloride (PVC)
and screened in the bottom 10 feet of the Columbia aquifer. DSI #1 sand filter pack will be placed in the annular
space surrounding the well screen to an elevation of 2 feet above the top of the screened interval. A 2-foot-thick
bentonite seal will be placed above the well screen, and the well will be grouted to the surface. The monitoring

well be of flush-mount construction and identified as B-MW38S for future implementation in the LTM program at
the site. The FTL will be responsible for monitoring well development following installation; however, no samples
will be collected from this location under this Tier Il SAP.

Investigation derived waste (IDW), consisting of soil cuttings from monitoring well installation, purge water from
groundwater sample collection and monitoring well development, as well as decontamination fluids, will be
generated. Soil cuttings will be staged in 55-gallon drums, characterized, and disposed off-site at a facility
permitted to accept the material. Aqueous IDW will be containerized and disposed at the Site 1 groundwater
treatment plant.

Field SOPs Reference Table
All relevant SOPs, including but not limited to, decontamination, drilling, sampling, parameter readings through a
flow-through cell, and so forth (Appendix B).

SoP Revision Date Any Planned

Reference Title/Author . Deviation for

Number or Version Number Project Work
CH2MO01 Chain-of-custody/CH2M HILL 1 N/A
CH2MO02 Direct-push Groundwater Sampling/CH2M HILL 1 N/A
CH2MO03 Equipment Blank and Field Blank Preparation/CH2M HILL 1 N/A
CH2MO04 Field Documentation/CH2M HILL 1 N/A
CH2MO05 Field Measurement of Dissolved Oxygen (DO)/CH2M HILL 1 N/A
CH2MO06 Field Measurement Using a Water Quality Parameter Meter/CH2M HILL 1 N/A
CH2MO07 Global Position System/CH2M HILL 1 N/A
CH2MO08 Low-flow Groundwater Sampling from Monitoring Wells/CH2M HILL 1 N/A
CH2MO09 Mini RAE Photoionization Detector/CH2M HILL 1 N/A
CH2M10 Packaging and Shipping Procedures/CH2M HILL 1 N/A
CH2M11 Preparing Field Log Books/CH2M HILL 1 N/A
CH2M12 Utility Location General Void/CH2M HILL 1 N/A
CH2M13 VOC Sampling-Water/CH2M HILL 1 N/A
CH2M14 Water Level Measurements/CH2M HILL 1 N/A
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3.2 Sample Details Table

Analysis Group Select VOCs

Preparation and Analytical Method SW-846 5030B/8260B

CTO-WEO5 NSN Site 1, Area B Analytical Laboratory/Analytical SOP

Fall 2011 Reference’ ENCO/VGCMS-05
24 hours for Form 1s; 28
ENCO Data Package Turnaround Time calendar days for full data

. deliverable
10775 Central Port Drive

Container Type/Volume required
(if different than container volume)

Orlando, Florida 32824
Ronnie Wambles

3 x 40-milliliter (ml) Vials (Glass)

407.826.5314

Preservative

HCl to pH<2,

Cool to 0-6 degrees Celsius (°C)

Holding Time? (Preparation/Analysis) 14 days
Coordinates (optional)
Site Matrix Station ID Sample ID
X y Depth/Sampling Interval
NBS01-B-DWO01 NBS01-B-DWO01-MMYY X
NBS01-B-DWO02 NBSO01-B-DW02-MMYY X
1 GW NBS01-B-DWO03 NBS01-B-DW03-MMYY Approximately 15 feet below ground surface X
NBS01-B-DW04 NBSO01-B-DW04-MMYY X
NBS01-B-DWO05 NBS01-B-DWO05-MMYY X
NBS01-B-DWO06 NBSO01-B-DW06-MMYY X
NBS01-B-DWO07 NBS01-B-DWO07-MMYY X
NBS01-B-DWO08 NBSO01-B-DW08-MMYY X
NBS01-B-DWO09 NBSO01-B-DW09-MMYY X
NBS01-B-DW10 NBS01-B-DW10-MMYY X
Total Number of Samples to the Laboratory 10

Field QA/QC will not be collected for this event.
! The field team will ship sample directly to the laboratory indicated in this row.
2 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared or extracted.
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4  Laboratory-Specific Information

4.1 Reference Limits and Evaluation Table

Matrix: Groundwater

Analytical Group: Select VOCS

Laboratory Control
. Laboratory Specific Limits Sample (LCS)
Chemical PQL Recovery Limits
Analyte Abst'ract PAL Goal Limit of
Services (MCLs) (ug/L) Quantification LoD Detection Lower Upper
Number H9 (LOQ) (ug/L) Limit (DL) Control Control
TN PN
(ug/L) (ng/L) Limit (%) Limit (%)
Vinyl chloride 75-01-4 2 1 1.0 1.0 0.71 50 145
cis-1,2-Dichloroethene 156-59-2 70 35 1.0 1.0 0.49 70 125
1,1,1-Trichloroethane 71-55-6 200 100 1.0 1.0 0.59 65 130
Benzene 71-43-2 5 2.5 1.0 1.0 0.58 89 120
1,2-Dichloroethane 107-06-2 5 2.5 1.0 1.0 0.50 70 130
Trichloroethene 79-01-6 5 2.5 1.0 1.0 0.55 70 125
Toluene 108-88-3 1000 500 1.0 1.0 0.58 75 120
Tetrachloroethene 127-18-4 5 2.5 1.0 1.0 0.76 45 150
Ethylbenzene 100-41-4 700 350 1.0 1.0 0.69 75 125
xylene, total 1330-20-7 10000 5000 3.0 3.0 1.8 N/A N/A

1 pALs were developed to be protective of human health and the environment. Refer to Site Background for a discussion on development of PALs.

2 pQL Goals were determined on a case by case basis and in most cases are at least 2 times less than the PAL.
MCLs are the federal Maximum Contaminant Levels.
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4.2 Analytical SOP References Table

Laboratory Name and Address:
ENCO

10775 Central Port Drive
Orlando, Florida 32824

Point of Contact: Ronnie Wambles

Phone Number: 407.826.5314

Definitive or Matrix and Va(;j::l‘i:f to Modified for
Lab SOP Number Title, Revision Date, and Number Last Reviewed . Analytical Instrument v Project Work?
Screening Data Grou Systems (Y/N)
P Manual (QSM)
LOGINS-03 Receiving Samples (Rev. 10, Effective 1/23/2010) 4/20/2011 N/A N/A N/A N N
Waste Disposal and Characterization (Rev. 5,
ADMIN-14 12/1/2009) 1/4/2011 N/A N/A N/A N N
Analysis of VOCs by Gas Chromatograph (GC)/Mass o
VGEMS-05 Spectrometer (MS) (Rev.17, Effective 8/26/2011) N/A Definitive Aqueous VOC GC/MS N N

Required Laboratory Accreditation: Department of Defense (DoD) Environmental Laboratory Application Program (ELAP)
Expiration Date: March 31, 2012 (Currently working with accrediting body to renew)
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4.3 Laboratory QC Samples Table
Matrix: Groundwater
Analytical Group: Select VOCs
Analytical Method/SOP Reference: SW-846 8260C/VGCMS-05
Measurement Performance Criteria are from DoD QSM version 4.1
Frequency & Method/SOP QC Acceptance Person(s)
QC Sample: N v . P CA Responsible Dal MPC
Number Limits
for CA
N lytes detected > 1/2
No analytes detected > 1/2 Lg;n;‘I:nT(Sre:uthr:ust nc/)t
LOQ. Blank result must not Correct problem, then see criteria in DoD T
. . otherwise affect sample
otherwise affect sample results. | QSM Box D-1. If required, reprepare and . I
Method blank Bias/Contamination | results. For common
For common laboratory reanalyze method blank and all samples .
. . . laboratory contaminants,
One per contaminants, no analytes processed with the contaminated blank.
no analytes detected >
preparatory detected > LOQ. Loq.
batch
Correct problem, then reprepare and
lyze the LCS and all les in th . .
Refer to Reference Limits and reana‘ Lol andat samples |r? € Precision and Refer to Reference Limits
LCS . associated preparatory batch for failed . .
Evaluation Table. . L . Accuracy/Bias and Evaluation Table
analytes, if sufficient samples material is
available.
Retention time within 30 Analyst Retention time within 30
seconds from retention time of . seconds from retention
. . . Inspect MS and GC for malfunctions; . . . .
Internal the midpoint standard in the Precision and time of the midpoint

Standards (IS)

Surrogates

Spiked in Every
Sample

initial calibration (ICAL); areas
within -50% to +100% of ICAL
midpoint standard.

mandatory reanalysis of samples analyzed
while system was malfunctioning.

Dibromofluoromethane 85-
115%, Toluene-dg 85-120%, 1,2-
Dichloroethane-d4 70-120%,
4-Bromofluorobenzene 75-
120%

For QC and field samples, correct problem
then reprepare and reanalyze all failed
samples for failed surrogates in the
associated preparatory batch, if sufficient
sample material is available. If obvious
chromatographic interference with
surrogate is present, reanalysis may not
be necessary.

Accuracy

standard in the ICAL; areas
within -50% to +100% of
ICAL midpoint standard.

Precision and
Accuracy/Bias

Dibromofluoromethane 85-
115%, Toluene-dg 85-120%,
1,2-Dichloroethane-d4 70-
120%,
4-Bromofluorobenzene 75-
120%




AREA B SAMPLING AND ANALYSIS PLAN, SITE 1, CAMP ALLEN LANDFILL, NAVAL STATION NORFOLK, NORFOLK, VIRGINIA
TIER Il SAMPLING AND ANALYSIS PLAN

REVISION NO. 1

JULY 2012

PAGE 30

This page intentionally left blank.



AREA B SAMPLING AND ANALYSIS PLAN, SITE 1, CAMP ALLEN LANDFILL, NAVAL STATION NORFOLK, NORFOLK, VIRGINIA
TIER Il SAMPLING AND ANALYSIS PLAN

REVISION NO. 1

JULY 2012

PAGE 31
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Cleanup Goals
NBS01-A-MW18A NBS01-A2-MW30 NBS01-B-MW9A Volatile Organic Compund (VOC) (Ma.xim um
3/08 3/09 3/10 3/00 3/04 3/05 NBS01-A-GW-3 308 309 3/10 — Contam|n7ant Level)
No Exceedances No Exceedances 3/01 3/04 .1-Dichloroethene (1,1-
NBS01-A2-MW34A P — No Exceedances 1.1, 1-Trichloroethane (1,1,1-TCA) 200
NBS01-A-MW30A 3/08 3/09 3/10 1,1,2-Trichloroethane (1,1,2-TCA) 5
308  3/09 310 No Exceedances NES01-B-MW32 1,2-Dichloroethane (1,2-DCA) 5
No Exceedances 3/00 3/01 Benzene 5
./ NBS01-A2-MW29 No Exceedances cis-1,2-Dichloroethene (cis-1,2-DCE) 70
NBS01-AGN- 6/98  3/07  4/11 4 Toluene 1000
3/09 3/10 4/11 VC 5.1 23 13.5 {é/:gy trans-1,2-Dichloroethene (trans-1,2-DCE) 100
NBS01-A-MW17A AGW3 KN Trichloroethene (TCE) 5
1,2-DCA U 0.35J 0.33 J 4100 304 R 6 Vinyl chioride (VC) 2
cis-12-DCE 570 J 0.42 J 0.34J T =— ~—
Ve 200 J 05U 05U AN NBS01-B-MW34A
A2-MW30 3/08 3/09 3/10
NBS01-B-15WA \ o, No Exceedances
NBS01-B-MW33A S
3/02 3/06 3/07 NBS01-A-MW12 BS 0/
— NBS01-A1-MW20 301 302 4/11 3/08 3/09 310 e NBS01-B-MW31
o Exceedances
X 12/04  3/06  3/09 ———— No Exceedances A 3/09  3/10  4/11
NBS01-B-17W No Exceedances /. No Exceedances
3/08 3/09 3/10 NBS01-A2-MW11A
No Exceedances Area A 3/09  3/10  4/11 NBS01-B-MW10
rea e U 3/02  3/03  4/11
NBS01-B-20WSS B-15WA . - B-MW32 No Exceedances
3/06 3/09 3/10
No Exceedances NBSO01-A1-MW4A Area B NBS01-B-MW3A
3/08 3/09 3/10 NBS01-B-MW1 3/09 310 4/11
NBS01-A1-MW10A 3/97 5/99 TCE 6.7 8 447
308  3/09  3/10 No Exceedances No Exceedances
No Exceedances NBS01-B-7W 4 NBS01-B-MW11A
\. 3007 4/11 NBS01-B-GW-6 3/09  3/10  4/11
No Exceedances 3/04  3/05 411 ve 46 47 446
NBS01-A1-MW9A No Exceedances {5.7
3/09 310  4/11 N\
No Exceedances NBS01-B-MW23 B-MW1 B-Mw13
3/97 411 NBS01-B-MW12
No Exceedances B-Mw21 3/03  3/04 4/11
NBS01-A1-MW3A B-MW14 No Exceedances
3/08 3/09 3/10 NBS01-B-MW29
No Exceedances 6/98 5/99 3/00
No Exceedances M” NBS01-B-MW2A
o %] .
R (W< 3/09 3/10 4/11
NBS01-A1-MW25A @ Bw oy ©
3/08 3/09 3/10 e\e((\e“ 1,1,1-TCA 210 18 15.2
No Exceedances NBS01-B-MW14 1,1-DCE 25 23J 335
NBS01-B-MW16 397 3/01 1,2-DCA 70 72 952
NBS01-A1-MW31A - 3/01 R3 3/02 R4 4/11 R13 No Exceedances Benzene 42J 16J 2.04
3/09 3/10 4/11 Q 1,2-DCA 1U 1U 751 cis-1,2-DCE 610 44 57.6
No Exceedances A Ve 04J 0J 187 TCE 1,200 220 181
& NBSUL.E MW7 vC 12K 87 189
NBS01-B-20W 3/02 3/03 4/11
NBS01-A1-MW6A 3/09 3/10 4111 No Exceedances
- EXS/ °8d 3109 3710 1,1,2-TCA 16J 25U 125U NBS01-B-MW35A NBSM'?/'O"QWZ?W ”»
0 Exceedances NESOT AT NIWaT 1,2-DCA 240 27 54 J 3/09 310  4/11 No Exceedances
3009 310 441 |[Benzene 200 270 147 NES01-B-MW15A VC | 78K 2 0250
Benzene 1.7 = 6.3 0.565 |cis-1.2-DCE | 27,000 1,700 5,950 309 S0 4/ NBSOT-B-MW36A NBS01-B-MW29R
Ve 94 420 025U |[Toluene 4,000 3700 2,340 NBS01-B-MW37A 12-DCA 1.4 Sy 0.25 U 303 304 41 304 3/05  4/11
trans-1,2-DCE 120 774 20 2/02__ 411 TCE 019 J° 16 025U | e VC | 45 049B 025U
VC 25,000 3,500 3,740 No Exceedances VC 20 110 1.45
L d Notes: .
coen Bold text indicates detection . . . FIQUI’e 3
ﬂ} Active Extraction Well Location Wetland Gray shading indicates exceedance of Cleanup goals N Shallow Monltorlng Well LTM Analytical Results
) ! ! The detected concentration values that exceed the clean up goals are highlighted. Naval Station Norfolk
{B Inactive Extraction Well Location Results for the most recent 3 rounds of sampling are shown for each sample location (where available). W E I
@  Shallow Monitoring Well Location 4/11 indicates the month/year the sample was collected Norfolk, Vlrglnla
o ! All concentrations are in micrograms per liter S
P water Lovel Monitring Well Location B - Analyte not detected above the level reported in blanks
Investigation Area J - Analyte Present, value may or may not be accurate or precise 0 500 1.000
D Land Use Control Area K - Analyte present, value may be biased high i
D Site Boundary U - The material was analyzed for, but not detected Feet

CH2MHILL
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

ENVIRONMENTAL CONSERVATION LABORATORIES - ORLANDO

Valid To: March 31, 2012

10775 Central Port Drive
Orlando, FL 32824

Lori Mangrum Phone: 407 826 5314

Imangrum@encolabs.com

ENVIRONMENTAL

Certificate Number: 3000.01

In recognition of the successful completion of the A2LA evaluation process, (including an assessment of the
laboratory's compliance with ISO IEC 17025:2005, the 2003 NELAC Chapter 5 Standard, and the requirements of
the DoD Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the current DoD Quality
Systems Manual for Environmental Laboratories) accreditation is granted to this laboratory to perform recognized
EPA methods using the following testing technologies and in the analyte categories identified below:

Testing Technologies

Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

(A2LA Cert. No. 3000.01) Revised 09/26/2011

5301 Buckeystown Pike, Suite 350

Frederick, Maryland 21704-8373

Phone: 301 644 3248

Metals EPA 6020A/200.8 EPA 6020A
Aluminum EPA 6020A/200.8 EPA 6020A
Antimony EPA 6020A/200.8 EPA 6020A
Arsenic EPA 6020A/200.8 EPA 6020A
Barium EPA 6020A/200.8 EPA 6020A
Beryllium EPA 6020A/200.8 EPA 6020A
Cadmium EPA 6020A/200.8 EPA 6020A
Calcium EPA 6020A/200.8 EPA 6020A
Chromium EPA 6020A/200.8 EPA 6020A
Cobalt EPA 6020A/200.8 EPA 6020A
Copper EPA 6020A/200.8 EPA 6020A
Hardness SM 2340 B

Iron EPA 6020A/200.8 EPA 6020A
Lead EPA 6020A/200.8 EPA 6020A
Magnesium EPA 6020A/200.8 EPA 6020A
Manganese EPA 6020A/200.8 EPA 6020A
Mercury EPA 245.1/7470A EPA 7471B
Molybdenum EPA 6020A/200.8 EPA 6020A
Nickel EPA 6020A/200.8 EPA 6020A
Potassium EPA 6020A/200.8 EPA 6020A
Selenium EPA 6020A/200.8 EPA 6020A
Silver EPA 6020A/200.8 EPA 6020A
Sodium EPA 6020A/200.8 EPA 6020A
Thallium EPA 6020A/200.8 N . EPA 6020A
Tin EPA 6020A/200.8 2L /4/7 | EPA 6020A

I 7Y

Fax: 301 662 2974

Page 1 of 8
www.A2LA org



Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

Titanium EPA 6020A/200.8 EPA 6020A
Vanadium EPA 6020A/200.8 EPA 6020A
Zinc EPA 6020A/200.8 EPA 6020A
Microbiology

Total Coliforms SM 9222B

Fecal Coliforms SM 9222D

General Chemistry

Acidity, as CaC0;

EPA 305.1/SM 2310 B (4A)

Alkalinity as CaCO0;

EPA 310.1/SM 2320 B

EPA 310.1/SM 2320 B

Alkalinity as CaCO0,

EPA 310.2

EPA 310.2

Ammonia as N EPA 350.1
Biochemical oxygen demand EPA 405.1/SM 5210 B

Bromide EPA 300.0/9056A EPA 9056A
Carbonaceous BOD (CBOD) SM 5210 B

Chemical oxygen demand EPA 410.4

Chloride EPA 300.0/9056A EPA 9056A
Chromium VI EPA 7196/ SM 3500-Cr D EPA 7196
Conductivity EPA 120.1

Cyanide EPA 335.2/SM 4500-CN E EPA 9014
Ferric iron (calculated) SM 3500-Fe D

Ferrous iron SM 3500-Fe D

Fluoride EPA 300.0/9056A EPA 9056A
Hardness EPA 130.2/SM 2340 C

Kjeldahl nitrogen -total EPA 351.2 EPA351.2
Nitrate as N EPA 300.0/353.1/9056A EPA 353.1/9056A

Nitrate-nitrite

EPA 300.0/353.1/9056A

EPA 353.1/9056A

EPA 300.0/354.1/9056A/SM 4500-

Nitrite as N NO, B EPA 9056A/ SM 4500-NO, B
Organic nitrogen EPA 351.2/350.1 EPA 351.2/350.1
Orthophosphate as P EPA 365.1

Orthophosphate as P EPA 365.3

pH EPA 150.1/9040C/SM 4500-H"-B EPA 9040C

Phosphorus, total EPA 365.4 EPA 365.4

Residue-filterable (TDS)

SM 2540 C

Residue-nonfilterable (TSS)

SM 2540 D

Residue-total

SM 2540 B/SM 2540 G/EPA 160.3

SM 2540G/EPA 160.3

Residue-volatile

EPA 160.4

EPA 160.4

Sulfate EPA 300.0/9056A EPA 9056A
Sulfide EPA 376.1/SM 4500-S E
Surfactants -MBAS SM 5540 C

Total nitrate-nitrite

EPA 9056 A/SM 4500-N0; H

EPA 9056 A/SM 4500-N0O; H

Total cyanide

EPA 9014

EPA 9014

Total nitrogen

TKN + Total nitrate-nitrite

TKN + Total nitrate-nitrite

Total Organic Carbon

EPA 9060A/SM 5310B

TOC Walkley Black

Total phenolics EPA 420.1 EPA 420.1

Total, fixed, and volatile residue SM 2540 G SM 2540 G
Turbidity EPA 180.1

Un-ionized ammonia DEP SOP 10/03/83 DEP SOP 10/03/83

Extractable Organics

(A2LA Cert. No. 3000.01) Revised 09/26/2011

be by
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

1,2,4-Trichlorobenzene EPA 8270D/625 EPA 8270D
1,2,4,5-Tetrachlorobenzene EPA 8270D/625 EPA 8270D
1,2-Dichlorobenzene EPA 8270D/625 EPA 8270D
1,2-Diphenylhydrazine EPA 8270D/625 EPA 8270D
1,3-Dichlorobenzene EPA 8270D/625 EPA 8270D
1,4-Dichlorobenzene EPA 8270D/625 EPA 8270D
1- Methylnaphthalene EPA 8270D/625/ Scan-Sim EPA 8270D/ Scan-Sim
2,3,4,6-Tetrachlorophenol EPA 8270D/625 EPA 8270D
2,4,5-Trichlorophenol EPA 8270D/625 EPA 8270D
2,4,6-Trichlorophenol EPA 8270D/625 EPA 8270D
2,4-Dichlorophenol EPA 8270D/625 EPA 8270D
2,4-Dimethylphenol EPA 8270D/625 EPA 8270D
2,4-Dinitrophenol EPA 8270D/625 EPA 8270D
2,4-Dinitrotoluene (2,4-DNT) EPA 8270D/625/ Scan-Sim EPA 8270D
2,6-Dichlorophenon EPA 8270D/625 EPA 8270D
2,6-Dinitrotoluene (2,6-DNT) EPA 8270D/625 EPA 8270D
2-Chloronaphthalene EPA 8270D/625 EPA 8270D
2-Chlorophenol EPA 8270D/625 EPA 8270D
2:Methyl-4,6-dinitrophenol EPA 8270D/625 EPA 8270D
2-Methylnaphthalene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
2-Methylphenol (o-Cresol) EPA 8270D/625 EPA 8270D
2-Nitroaniline EPA 8270D/625 EPA 8270D
2-Nitrophenol EPA 8270D/625 EPA 8270D
3,3"-Dichlorobenzidine EPA 8270D/625 EPA 8270D
3/4-Methylphenols (m/p-Cresols) EPA 8270D/625 EPA 8270D
3-Nitroaniline EPA 8270D/625 EPA 8270D
4-Bromophenyl phenyl ether EPA 8270D/625 EPA 8270D
4-Chloro-3-methylphenol EPA 8270D/625 EPA 8270D
4-Chloroaniline EPA 8270D/625 EPA 8270D
4-Chlorophenyl phenyl ether EPA 8270D/625 EPA 8270D
4-Nitrophenol EPA 8270D/625 EPA 8270D

Acenaphthene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
Acenaphthylene EPA 8270D/625 Scan-Sim EPA 8270D Scan-Sim
4-Melhylphenol (p-Cresol) EPA 8270D/625 EPA 8270D
4-Nitroaniline EPA 8270D/625 EPA 8270D
Acetophenone EPA 8270D/625 EPA