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Project Number 112G03334

Commanding Officer, Southeast

Naval Facilities Engineering Command
Attn: Charles Cook (Code OPAB6)
Remedial Project Manager

NAS Jacksonville

135 Ajax Street

Jacksonville, Florida 32212-0030

Reference: CLEAN Contract Number N62470-08-D-1001
Contract Task Order Number JM48

Subject: Final Sampling and Analysis Plan (Field Sampling Plan and quality Assurance Project
Plan) for Groundwater Plume Evaluation at Site 4, Golf Course Landfill, Naval
Construction Battalion Center Gulfport, Mississippi

Dear Mr. Cook:

Tetra Tech is pleased to submit the Final Sampling and Analysis Plan (Field Sampling Plan and quality
Assurance Project Plan) for Groundwater Plume Evaluation at Site 4, Golf Course Landfil, Naval
Construction Battalion Center (NCBC) Gulfport, Mississippi that was prepared for the United States Navy,
Naval Facilities Engineering Command Southeast under Contract Task Order (CTO) JM48 for the
Comprehensive Long-term Environmental Action Navy (CLEAN) Contract Number N62470-08-D-1001.

If you have any questions with regard to this submittal, please do not hesitate to contact me by telephone
at (904) 730-4669, extension 215, or via e-mail at Gregory.Roof @ TetraTech.com.

Sincerely,

r;gé S. Roof
roject Manager

GSR/lc
Enclosure

c: Gordon Crane, NCBC Gulfport
Bob Merrill, MDEQ
RDM, Tetra Tech (unbound, CD)
CTO JM48 Project File

Tetra Tech, Inc.
8640 Philips Highway, Suite 16, Jacksonville, FL 32256
Tel 904.636.6125 Fax 904.636.6165 www tetratech.com
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Document Tracking Number 12JAX0033

April 24, 2012

Project Number 112G03334

Commanding Officer, Southeast

Naval Facilities Engineering Command
Attn: Charles Cook (Code OPAS6)
Remedial Project Manager

NAS Jacksonville

135 Ajax Street

Jacksonville, Florida 32212-0030

Reference: CLEAN Contract Number N62470-08-D-1001
Contract Tack Order Number JM48

Subject: Response to Comments, Draft-Final UFP-SAP, Site 4 — Golf Course Landfill
Naval Construction Battalion Center Gulfport, Mississippi

Dear Mr. Cook:

Tetra Tech is pleased to submit this letter responding to the comments from the Mississippi Department
of Environmental Quality (MDEQ) on the Draft-Final UFP-SAP for Site 4 — Golf Course Landfill at Naval

Construction Battalion Center (NCBC) Gulfport. The questions and/or comments received by Tetra Tech
are addressed below.

MDEQ, Mr. Bob Merrill

Comment 1: The text (page 30, paragraph 1, sentence 2) stating that “the Navy acquired the installation
property in April 1942 and occupies approximately 1,100 acres” needs to be reworded.

Response: Text was changed to say “NCBC Gulfport occupies approximately 1,100 acres and is located
in the western part of Gulfport, Mississippi, in Harrison County, in the southeastern corner of the state,

approximately 2 miles north of the Gulf of Mexico. The Navy acquired the installation property in
April 1942."

Comment 2: The telephone number for the MDEQ RPM (shown on SAP Worksheet # 3, page 13, and
SAP Worksheet # 4 on page 17) is incorrect (should read 601 961 5049).

Response: Correction made.

Comment 3: The monitoring well GPT-04-26 listed on Table 17-1 (page 62) and SAP Worksheet #18
(page 64) as one of eight wells to be sampled and included implicitly in the description given on page 53
(paragraph 2) of eight groundwater samples to be sampled, is not shown on the monitoring well location
map (Figure 17-1) as one of the wells (with labels in red rectangles) to be included in the Long Term
Monitoring Program. Clarification is needed concerning the intended use (if any) of well GPT-4-26 and

Tetra Tech, Inc.
8640 Philips Highway, Suite 16, Jacksonville, FL 32256
Tel 904.636.6125 Fax 904.636.6165 www tetratech com



Mr. Charles Cook

NAVFAC SE
“ TETRATECH April 24, 2012 — Page 2

whether there will be sever (as indicated on Figure 17-1) or eight wells to be monitored as described in
the text (page 53, paragraph 2) and shown on Table 17-1 (page 62) and Worksheet # 18 (page 64).

Response: Comment noted. GPT-04-26 will be included in monitoring. Figure 17-1 has been updated
accordingly.

Comment 4: Several sections of pages and complete pages of Appendix B (Field Standard Operating
Procedures) are marked through by a red “X” with “TD” date but no explanation of the meaning of the
symbols (legend, text explanation, etc.) is given (ex. Page 22 through 26 or 36, Appendix B.

Response: Mark-ups provided in Appendix B indicate sections of Field Standard Operating Procedures
that are not relevant or applicable to the monitoring at Site 4. ‘TD’' is the initials of the individual making
the mark-up. The following text has been added as a footnote to Worksheet #21:

“Note: Appendix B provides SOPs for activities to be conducted during the Site 4 investigation. SOPs
have been marked through with a red “X” to indicate a section of the SOP that is not relevant and/or
applicable to Site 4. Mark-ups have been initialed and dated.”

Comment 5: A Hydrogeologic Cross Section showing geologic units and the aquifers in which wells are
screened that supports an accompanying text discussion concerning the conceptual site model would
greatly enhance the understanding of the vertical extent of contamination and how the monitoring network
will define the horizontal and vertical extent of the plume.

Response: A geologic cross section has been added as Figure 10-6.

Comment 6: |t should be noted that MDEQ is adopting the EPA RSLs for PAH compounds. These
screening values will be reflected in the TRG Tables on the MDEQ webpage at some point in the near
future. This would particularly affect any future soil/sediment sampling in areas influence by Site 4
(sediments associated with seeps along Canal 1, sediment traps, etc.).

Response: Comment noted.

if you have any questions with regard to this submittal, please contact me via e-mail at
Gregory.Roof @TetraTech.com or by phone at (904) 730-4669, extension 215.

Sincerely,

Gre c; . S§ Roo)!,P/.E.

Tagk'Qrder Manager
GSRAid

c: Gordon Crane, NCBC Gulfport
Bob Merrill, MDEQ
RDM, Tetra Tech
CTO JM48 Project File



Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

SAP Worksheet #1 — Title and Approval Page
(UEP-QAPP Manual Section 2.1)

SAMPLING AND ANALYSIS PLAN
(FIELD SAMPLING PLAN AND QUALITY ASSURANCE PROJECT PLAN)
FOR

GROUNDWATER PLUME EVALUATION
SITE 4 — GOLF COURSE LANDFILL

NAVAL CONSTRUCTION BATTALION CENTER GULFPORT
GULFPORT, MISSISSIPPI

COMPREHENSIVE LONG-TERM
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT

Submitted to:
Naval Facilities Engineering Command Southeast
NAS Jacksonville
Jacksonville, Florida 32212-0030

Submitted by:
Tetra Tech

234 Mall Boulevard
King of Prussia, Pennsylvania 19406-2954

CONTRACT NUMBER N62470-08-D-1001

CONTRACT TASK ORDER JM48

APRIL 2012
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Project-Specific Sampling and Analysis Plan Groundwater Piuma Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: ¢
Site Location: Guilport, Mississippi ' Reviston Date: May 2011

SAP WORKSHEET #1 - APPROVAL PAGE
{UFP-QAPP Manual Seetion 2.1}

Document Sampling and Analysis Plan, (Fleld Sampling Plan and Quality Assurance Project

Title: Pian) for Groundwater Plume Evaluation, Site 4 — Golff Course Landfill, Naval
Censtruction Baftalion Center Gulfport, Gulfport, Mississippi

Lead Organization: Naval Facilities Enginasring Command Southeast

Preparer’s Name and Organizational Affiiation: Thomas Deck, Tetra Tech NUS, Inc.

Preparer’s Address and Telephone Number: 8640 Philips Highway, Suite 16

Jacksonville, Florida 32256
{904} 730-4669 Ext. 228

s/
stg:( ,{a 5-18-2011

h NUS, Inc.

Preparation Date (DayMonth/Year): May 18, 2011

investigative Organization's Project Manager:

Investigative Organization's Project Quality 2L B5S T2 ol
Assurance Manager; -

Signature/Uate
Tom Johnston
Tetra Tpch NUS, ine.

Lead Organization’s Project Manager: M /f M

Signature/Date
Charies Cook
Naval Facilities Engineering Command Southeast

. m Digitally signed by
TUCKERJONATHAN.P.1239524180
Lead Organization Quallty Assurance Officer: « Pate; 2013 07.18 07.26:10 0408

Signature/Date
NAVFAG Chemist
Naval Facilities Engineering Command Atiantic

Approval Signatures: Approval was received separately via letter.
Signature/Date

Baob Meyrill
Mississippi Department of Environmental Quality
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

EXECUTIVE SUMMARY

This Sampling and Analysis Plan (SAP) encompasses Field Sampling Plan and Quality Assurance
Project Plan requirements for a Groundwater Plume Evaluation at Site 4 — Golf Course Landfill at Naval
Construction Battalion Center (NCBC) Gulfport, located in Gulfport, Mississippi. This document
constitutes the planning document, addressing specific protocols for sample collection, sample handling

and storage, chain-of-custody, laboratory and field analyses, data validation, and data reporting.

This SAP has been prepared by Tetra Tech on behalf of Naval Facilities Engineering Command
Southeast under the Comprehensive Long-term Environmental Action Navy Contract Number
N62470-08-D-1001, Contract Task Order JM48. This SAP was generated for and complies with
applicable United States Navy, Mississippi Department of Environmental Quality (MDEQ), and United
States Environmental Protection Agency (USEPA) Region 4 requirements, regulations, guidance, and
technical standards. This includes the Department of Defense (DoD), Department of Energy (DOE), and
USEPA Interagency Data Quality Task Force environmental requirements regarding federal facilities. To
comply with DoD/DOE/USEPA requirements, this SAP is presented in the format of standard worksheets
specified in the Uniform Federal Policy (UFP) for Quality Assurance Plans (QAPP) guidance document
(USEPA, 2005).

NCBC Gulfport is located in the western part of Gulfport, Mississippi, in the southeastern part of Harrison
County; about 2 miles north of the Gulf of Mexico (Figure ES-1). The property for the installation was
acquired in April 1942 and occupies approximately 1,100 acres. The primary mission of NCBC Gulfport is
to support military readiness for four battalions of the Naval Construction Force (NCF) and the storage
and maintenance of pre-positioned War Reserve Material Stock. The NCF support consists of
mobilization and logistics support for both homeport services and deployed support. Approximately

5,000 military and 1,600 civilian personnel are assigned to, or employed by, NCBC Gulfport.

Nine sites at NCBC Gulfport, including Site 4, were identified in the Initial Assessment Study as potential
threats to human health or the environment (Envirodyne Engineers, Inc., 1985) following the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) process

with the MDEQ as lead regulatory agency.

Site 4 is approximately 4 acres and is a former landfill located in the western section of NCBC Gulfport,
northeast of the intersection of 7th Street and Canal No. 1. The drainage ditch known as Canal No. 1,
which is the only surface water body within the site boundaries, defines the western boundary. Since the

early 1990s, the southern portion of the site was covered by the greens of the 9th and 18th holes of the

11JAX0118 3 CTO JM48



Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

Pine Bayou Golf Course. Site 4 is planned to be used for recreational purposes as part of the “golf

experience” operated by Morale, Welfare, and Recreation at NCBC Gulfport.

The Site 4 landfill operated from 1966 to 1972 and was the only operating landfill on the base during this
time. Solid waste, such as construction debris and general refuse, made up the bulk of the materials
disposed of at Site 4. According to previous investigations, nearly 16,000 tons of solid waste, including
building and infrastructure debris from damage due to Hurricane Camille (1969), were disposed of at the
landfill. Additionally, as much as 20,000 gallons of waste liquids were disposed of at the site, including
fuels, oils, solvents, paints, paint thinners. After waste disposal activities ceased, the site was covered

with 4 to 6 feet of fine- to medium-grained sand.

Site 4 has undergone the CERCLA corrective action process and the remedial action (RA) effort is
completed. The Partnering Team decided that the Presumptive Remedy for CERCLA Municipal Landfill
Sites as prescribed in the USEPA guidance document (USEPA, 1993) would be applied to the site. The
selection of the Presumptive Remedy was supported by the Site 4 Conceptual Site Model and the data
gathered during this streamlined Remedial Investigation (RI) and Feasibility Study (FS). The use of the
streamlined RI/FS was developed by USEPA as a framework for the Presumptive Remedy. The
seleceted remedy includes containment of the landfill contents (landfill cap) and prevention of

contaminant migration in the future. The landfill cap is currently being constructed.

During the Rl a plume of groundwater contamination was discovered beyond the landfill boundary
migrating to the west-southwest beneath and beyond Canal No. 1. A treatability study (TS) at Site 4 was
conducted to provide information for the selection of a remedial option for chlorinated volatile organic
compounds (VOCs) in groundwater and to compliment the overall cap/cover presumptive remedy for
Site 4. Bioaugmentation technology using substrate and microbial culture injection was tested in a small
area of the site. Analytical data collected prior to and following the technology application were evaluated
to determine how successfully the injected materials were performing to dechlorinate chlorinated VOCs
present in groundwater at the site. Data collected during the TS indicate that enhanced anaerobic

reductive dechlorination (ARD) can be an effective remedial approach.

The purpose of this investigation is to obtain data that will enable the Partnering Team to (a) evaluate the
current extent of the exisiting groundwater plume above risk-based screening levels and (b) to assess the
favorability of geochemical conditions for natural attenuation in a Site Conditions Memorandum. Based
on the results of the investigation, the Partnering Team will determine if an additional response action is

required to address the chlorinated VOCs groundwater plume.

11JAX0118 4 CTO JM48
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
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Site Location: Gulfport, Mississippi Revision Date: April 2012
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%D
%R
%RSD
ABB-ES
AES
AMU
ARD
BFB
bgs

°C

CA
CAS
CCB
CccC
ccv
CERCLA
CFA
CFR
CLEAN
CLP
cocC
COPC
CPSM
Cs
CSM
CTO
DCE
Dhc
DL
DoD
DOE
DPT
DQl
DQO
DVM
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ACRONYMS

Percent Difference or Percent Drift

Percent Recovery

Percent Relative Standard Deviation
ABB Environmental Services, Inc.

Atomic Emission Spectroscopy

Atomic Mass Unit

Anaerobic Reductive Dechlorination

Bromofluorobenzene
below ground surface
Degree Celsius

Corrective Action

Chemical Abstracts Service
Continuing Calibration Blank
Continuing Calibration Compound

Continuing Calibration Verification

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

Cape Fear Analytical, LLC
Code of Federal Regulations
Comprehensive Long-term Environmental Action Navy

Contract Laboratory Program

Chain of Custody

Contaminant of Potential Concern

Column Performance Check Solution

Confirmation Study
Conceptual Site Model
Contract Task Order
Dichloroethene
Dehalococcoides
Detection Limit
Department of Defense
Department of Energy
Direct Push Technology
Data Quality Indicator
Data Quality Objective

Data Validation Manager

CTO JM48



Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

EDL
ELAP
Empirical
ERA
ESV

Ext.

FOL

FS
FTMR
GC/FID
GC/MS
GC/RGD
HASP
HCI
HHRA
HLA
HNO;
HRGC/HRMS
HSM

IAS

IC

ICAL
ICB

ICP
ICP-AES
ICP-MS
ICS

ICV
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ACRONYMS (CONTINUED)

Estimated Detection Limit

Environmental Laboratory Accreditation Program
Empirical Laboratories, LLC

Ecological Risk Assessment

Ecological Screening Value

Extension

Field Operations Leader

Feasibility Study

Field Task Modification Form

Gas Chromatography/Flame lonization Detector
Gas Chromatography/Mass Spectrometry

Gas Chromatography/Reduction Gas Detector
Health and Safety Plan

Hydrochloric Acid

Human Health Risk Assessment

Harding Lawson Associates

Nitric Acid

High Resolution Gas Chromatography/High Resolution Mass Spectrometry
Health and Safety Manager

Initial Assessment Study

lon Chromatography

Initial Calibration

Initial Calibration Blank

Inductively Coupled Plasma

Inductively Coupled Plasma-Atomic Emission Spectroscopy
Inductively Coupled Plasma-Mass Spectrometry
Interference Check Sample

Initial Calibration Verification

Identification

Investigation Derived Waste

Internal Standard

Liter

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

LOQ
LTM
LUC
Mg/L
MCL
MD
MDEQ
MEE
Microseeps
Microbial Insights
mL
MPC
MS
MSD
NA
NAVFAC SE
NCBC
NCF
NCP
ORP
OSHA
PCB
PCDD
PCDF
pg/L
PID
PM
POC
PPE
PQLG
PSL
PWD
QA
QAM
QAPP
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ACRONYMS (CONTINUED)

Limit of Quantitation

Long-term Monitoring

Land Use Control

Micrograms per Liter

Maximum Contamant Level

Matrix Duplicate

Mississippi Department of Environmental Quality
Methane, Ethane, Ethene

Microseeps, Inc.

Microbial Insights, Inc.

Milliliter

Measurement Performance Criteria

Matrix Spike

Matrix Spike Duplicate

Not Applicable

Naval Facilities Engineering Command Southeast
Naval Construction Battalion Center

Naval Construction Force

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

National Oil and Hazardous Substances Pollution Contingency Plan

Oxidation-reduction Potential
Occupational Safety and Health Administration
Polychlorinated Biphenyl
Polychlorinated Dibenzodioxins
Polychlorinated Dibenzofurans
Picograms per Liter
Photoionization Detector
Project Manager

Point of Contact

Personal Protective Equipment
Practical Quantitation Limit Goal
Project Screening Level

Public Works Division

Quality Assurance

Quality Assurance Manager

Quality Assurance Project Plan
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ACRONYMS (CONTINUED)

QC Quality Control

QSM Quality Systems Manual

r Linear Regression Correlation Coefficient
r? Coefficient of Determination

RA Remedial Action

R-Dase Reductase

RF Response Factor

RI Remedial Investigation

RPD Relative Percent Difference

RPM Remedial Project Manager

RRT Relative Retention Time

RSD Relative Standard Deviation

RSL Regional Screening Level

RT Retention Time

SAP Sampling and Analysis Plan

SDG Sample Delivery Group

SOP Standard Operating Procedure
SPCC System Performance Check Compound
SRCR Sample Receipt Condition Report
SSO Site Safety Officer

TBD To Be Determined

TCDD Tetrachlorodibenzo-p-dioxin

TCE Trichloroethene

TEF Toxic Equivalent Factor

TEQ Toxic Equivalent

TOC Total Organic Carbon

TRG Target Remediation Goal

TS Treatability Study

UFP Uniform Federal Policy

USEPA United States Environmental Protection Agency
VC Vinyl Chloride

VOC Volatile Organic Compound
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

SAP Worksheet #2 — SAP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Naval Construction Battalion Center (NCBC) Gulfport, Mississippi
Operable Unit: Site 4 — Golf Course Landfill

Contractor Name: Tetra Tech

Contract Number: N62470-08-D-1001

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

Work Assignment Number Contract Task Order (CTO) JM48

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

2. Identify regulatory program: National Oil and Hazardous Substances Pollution Contingency
Plan (NCP); Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA).

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

SCOPING SESSION DATE
Partnering Team Meeting March 21 and 22, 2011
Data Quality Objective (DQO) Presentation (via e-mail) April 19, 2011

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

TITLE DATE

Initial Assessment Study (IAS) July 1985

Final Remedial Investigation (RI) Report/ Final

Feasibility Study (FS) 2009

6. List organizational partners (stakeholders) and connection with lead organization:

Mississippi Department of Environmental Quality (MDEQ) (lead requlatory stakeholder)
NCBC Gulfport (property owner)
USEPA Region 1V (regulatory stakeholder)

7. Lead organization

Naval Facilities Engineering Command Southeast (NAVFAC SE)

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

Not Applicable (NA). There are no exclusions.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #3 — Distribution List
(UFP-QAPP Manual Section 2.3.1)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

NAME OF SAP

RECIPIENTS TITLE/ROLE

ORGANIZATION

TELEPHONE
NUMBER

E-MAIL ADDRESS OR MAILING

ADDRESS

Navy Remedial Project
Manager (RPM)/
Manages Project
Activities for the Navy

Charles Cook

NAVFAC SE

Code OPAG,

135 Ajax Street
Jacksonville, FL 32212-0030

(904) 542-6409

charles.cook2@navy.mil

NCBC Gulfport Point of
Contact (POC)/
Environmental
Coordinator

Gordon Crane

NCBC Gulfport
2401 Upper Nixon Avenue
Gulfport, MS 39501

(228) 871-2485

gordon.crane@navy.mil

To Be Determined Head of Reference Desk
(TBD) (copy of final | (NCBC Gulfport
cover letter only) Administrative Record)

TBD

TBD

TBD

MDEQ RPM/ Provides

Bob Merrill Regulator Input

MDEQ
515 E Amite Street
Jackson, MS 39201-2709

(601) 961-5049

bob_merrill@deq.state.ms.us

Ecologist/ Environmental

Paul Necaise Support

United States Fish and Wildlife
Services

6578 Dogwood View Parkway
Jackson, MS 39213

(228) 493-6631

paul_necaise@fws.gov

11JAX0118
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Project Activities

Jacksonville, FL 32256

NAME OF SAP TELEPHONE | E-MAIL ADDRESS OR MAILING
RECIPIENTS TITLE/ROLE ORGANIZATION NUMBER ADDRESS
USEPA Region 4
USEPA RPM*/ Receives Atlanta Federal Center
TBD Final Document 61 Forsyth Street, SW TBD TBD
Atlanta, GA 30303-8960
Tetra Tech Project O v Suite 16| (904) 730-4669
Gregory Roof Manager (PM)/ Manages ps tlighway, Extension (Ext.) gregory.roof@tetratech.com

215

William Olson

Tetra Tech Field
Operations Leader
(FOL)/Site Safety Officer
(SSO)/ Manages Field
Operation and Site Safety
Issues

Tetra Tech

1558 Village Square Boulevard
Suite 2

Tallahassee, FL 32309

(850) 385-9899
Ext. 1359

william.olson@tetratech.com

Tom Johnston
(electronic copy

only)

Tetra Tech Quality
Assurance Manager
(QAM)/ Manages
Corporate Quality
Assurance (QA) Program
and Implementation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8615

tom.johnston@tetratech.com

Kelly Carper

Tetra Tech Project
Chemist/Provides
Coordination with
Laboratories

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-7273

kelly.carper@tetratech.com

Joseph Samchuck
(electronic copy

only)

Tetra Tech Data
Validation Manager
(DVM)/ Manages Data
Validation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8510

joseph.samchuck@tetratech.com
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

NAME OF SAP
RECIPIENTS

TITLE/ROLE

ORGANIZATION

TELEPHONE
NUMBER

E-MAIL ADDRESS OR MAILING
ADDRESS

Matt Soltis [Health
and Safety Plan
(HASP) only]

Tetra Tech Health and
Safety Manager (HSM)/
Manages Corporate
Health and Safety
Program

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8912

matt.soltis@tetratech.com

Brian Richard
(electronic copy

only)

Laboratory PM/
Representative for
Laboratory and Analytical
Issues

Empirical Laboratories, LLC
(Empirical)

621 Mainstream Drive
Suite 270

Nashville, TN 37228

(615) 345-1115

brichard@empirilabs.com

Chris Cornwell
(electronic copy

only)

Laboratory PM/
Representative for
Laboratory and Analytical
Issues

Cape Fear Analytical, LLC
(CFA)

3306 Kitty Hawk Road
Suite 120

Wilmington, NC 28405

(910) 795-0422

chris.cornwell@cfanalytical.com

Robbin Robl
(electronic copy

only)

Laboratory PM/
Representative for
Laboratory and Analytical
Issues

Microseeps, Inc. (Microseeps)
220 William Pitt Way
Pittsburgh, PA 15236

(412) 826-5245

rrobl@microseeps.com

Anita Biernacki
(electronic copy

only)

Laboratory PM/
Representative for
Laboratory and Analytical
Issues

Microbial Insights, Inc.
(Microbial Insights)
2340 Stock Creek Blvd.
Rockford, TN 37853

(865) 573-8188

abiernacki@microbe.com

Driller(s) — TBD

DPT and Well Installation

copy only)

Provides Ultility Locating
Services

(electronic copy Subcontractor PM(s)/ TBD TBD TBD
only) Provides Drilling Services
" Utility Locator
Utility Locator —
TBD (electronic Subcontractor PM/ TBD TBD TBD
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

only)

Services

NAME OF SAP TELEPHONE E-MAIL ADDRESS OR MAILING
RECIPIENTS TITLE/ROLE ORGANIZATION NUMBER ADDRESS
Surveyor — TBD Surveyor Subcontractor
(electronic copy PM/ Provides Surveying TBD TBD TBD

*USEPA involvement in NCBC Gulfport has been limited to requesting final documents.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #4 — Project Personnel Sign-Off Sheet
(UFP-QAPP Manual Section 2.3.2)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Certification that project personnel have read the text will be obtained by one of the following methods as applicable:

1. In the case of regulatory agency personnel with oversight authority, approval letters or e-mails will constitute verification that applicable

sections of the SAP have been reviewed. Copies of regulatory agency approval letters / e-mails will be retained in the project files and are

listed in Worksheet #29 as project records.

2. E-mails will be sent to the Navy, Tetra Tech, and subcontractor project personnel whom will be requested to verify by e-mail that they have

read the applicable SAP / sections and the date on which they were reviewed. Copies of the verification e-mail will be included in the project
files and identified in Worksheet #29.

A copy of the signed Worksheet #4 will be retained in the project files and identified as a project document in Worksheet #29.

DATE
ORGANIZATION/ TELEPHONE SIGNATURE/E-MAIL
NAME TITLE/ ROLE NUMBER RECEIPT SAP SECTION REVIEWED SAP
READ
Navy and Regulator Partnering Team Personnel
Charles Cook Na\_/y_ RPM/ Manages Project (904) 542-6409 See Worksheet #1 for Al
Activities for the Navy signature
Gordon Crane Navy/ NCBC Gulfport POC/ | - 5,55 74 o485 Al
Environmental Coordinator
Bob Merrill MDEQ/ RPM/ Provides (601) 961-5049 Approval was received Al
Regulator Input separately via letter
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

DATE
ORGANIZATION/ TELEPHONE SIGNATURE/E-MAIL
NAME TITLE/ ROLE NUMBER RECEIPT SAP SECTION REVIEWED SAP
READ
TBD USEPA Region 4* TBD NA NA
Tetra Tech Partnering Team Personnel
Greqory Roof Tetra Tech/ PM/ Manages (904) 730-4669 | See Worksheet #1 for All
gory Project Activities Ext. 215 signature
Tetra Tech/ FOL/SSO, Lead
- Geologist/ Manages Field (850) 385-9866
William Olson Operation and Site Safety Ext.1359 Al
Issues
Tetra Tech/ Project Chemist/
Kelly Carper Provides Coordination with (412) 921-7273 All
Laboratories
Tetra Tech/ QAM/ Manages
Tom Johnston NAVFAC SE Contract QA (412) 921-8615 | See Worksheet #1 for Al
. signature
Program and Implementation
Tetra Tech/DVM/ Manages Worksheets #14, #15, #19, #20,
Joseph Samchuck Data Validation (412) 921-8510 #23-28, #30, and #34-37
*USEPA involvement in NCBC Gulfport has been limited to requesting final documents,
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

DATE
ORGANIZATION/ TELEPHONE SIGNATURE/E-MAIL
NAME TITLE/ ROLE NUMBER RECEIPT SAP SECTION REVIEWED SAP
READ
Subcontractor Personnel
Empirical/ Laboratory PM/
. . Representative for Worksheets #6, #12, #14, #15,
Brian Richard Laboratory and Analytical (615) 345-1115 #19, #23-28, #30, and #34-36
Issues
CFA/ Laboratory PM/
. Representative for Worksheets #6, #12, #14, #15,
Chris Cornwell Laboratory and Analytical (910) 795-0422 #19, #23-28, #30, and #34-36
Issues
Microseeps/ Laboratory PM/
. Representative for Worksheets #6, #12, #14, #15,
Robbin Robl Laboratory and Analytical (412) 826-5245 #19, #23-28, #30, and #34-36
Issues
Microbial Insights/ Laboratory
. . . PM/ Representative for Worksheets #6, #12, #14, #15,
Anita Biernacki Laboratory and Analytical (865) 573-8188 #19, #23-28, #30, and #34-36
Issues
TBD/ DPT and Well
. Installation Subcontractor Worksheets #6, #14, #17, and
Driller(s) - TBD PM/ Provides Drilling TBD Figures
Services
TBD/ Utility Locator
Utility Locator - TBD | Subcontractor PM/ Provides TBD Worksheets #6, #14, #17, and
- : . igures
Utility Locating Services
TBD/ Utility Locator
Surveyor - TBD Subcontractor PM/ Provides TBD WorksheetsF#6, #14,#17, and
- . . igures
Utility Locating Services
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

SAP Worksheet #5 — Project Organizational Chart

(UFP-QAPP Manual Section 2.4.1)

Charles Cook
NAVFAC SE
Navy RPM
(904) 542-6409

Gordon Crane
NCBC POC
Environmental
Coordinator
(228) 871-2485

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Lines of Communication

TBD
Navy Chemist,

QA Officer
TBD

Tom Johnston
Tetra Tech
Program QAM
(412) 921-8615

Gregory Roof
Tetra Tech PM

Lines of Authority
Bob Merrill TBD
MDEQ USEPA

RPM RPM
(601) 961-5302 TBD

Matt Soltis

Tetra Tech

HSM

(412) 921-8912

William Olson
Tetra Tech
FOL/SSO
(850) 385-9866
Ext. 1359
o

TBD
Driller(s)
Utility Locator

o

11JAX0118
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(904) 730-4669

Ext. 215

Joe Samchuck

Tetra Tech
DVM
(412) 921-8510

20

Kelly Carper
Tetra Tech
Project Chemist
(412) 921-7273

/ Brian Richard \

Empirical
Laboratory PM
(615) 345-1115

Chris Cornwell
CFA
Laboratory PM
(910) 795-0422

Robbin Robl
Microseeps
Laboratory PM
(412) 826-5245

Anita Biernacki
Microbial
Insights

Laboratory PM

(865) 573-8188

/
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #6 -- Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

COMMUNICATION
DRIVERS

RESPONSIBLE
PERSON AFFILIATION

NAME

PHONE NUMBER
AND/OR E-MAIL

PROCEDURE

Identification of site
equipment storage
locations and utility
clearance

Tetra Tech FOL/SSO

Tetra Tech PM

NCBC Gulfport POC

Mississippi One Call

William Olson

Gregory Roof

Gordon Crane

One Call
Representative

(850) 385-9866 Ext. 1359

(904) 730-4669 Ext. 215

(228) 871-2485

As applicable - TBD

At least one day prior to the start of
field work, the Tetra Tech FOL or PM
will coordinate verbally or via e-mail
with the NCBC Gulfport POC to identify
locations for storing equipment and
supplies. Additionally, utility mark-outs
must be completed prior to any
intrusive activities.

SAP amendments

Tetra Tech FOL/SSO
Tetra Tech PM

Navy RPM

William Olson
Gregory Roof

Charles Cook

(850) 385-9866 Ext. 1359
(904) 730-4669 Ext. 215

(904) 542-6409

The Tetra Tech FOL will verbally
inform the Tetra Tech PM within
24 hours of realizing a need for an
amendment.

The Tetra Tech PM will document the
proposed changes via a Field Task
Modification Request (FTMR) form
within five days and send the Navy
RPM a concurrence letter within seven
days of identifying the need for change.

SAP amendments will be submitted by
the Tetra Tech PM to the Navy RPM
for review and approval.

The Tetra Tech PM will send scope
changes to the Partnering Team via
e-mail within one business day.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

COMMUNICATION
DRIVERS

RESPONSIBLE

PERSON AFFILIATION

NAME

PHONE NUMBER
AND/OR E-MAIL

PROCEDURE

Changes in schedule

Tetra Tech PM
Navy RPM

NCBC Gulfport POC

Gregory Roof
Charles Cook

Gordon Crane

(904) 730-4669 Ext. 215
(904) 542-6409

(228) 871-2485

The Tetra Tech PM will verbally inform
the Navy RPM and the NCBC Gulfport
POC on the day that schedule change
is known.

Issues in the field that
lead to changes in
the scope of work

Tetra Tech FOL/SSO
Tetra Tech PM
Navy RPM

NCBC Gulfport POC

William Olson
Gregory Roof
Charles Cook

Gordon Crane

(850) 385-9866 Ext. 1359
(904) 730-4669 Ext. 215
(904) 542-6409

(228) 871-2485

The Tetra Tech FOL will verbally
inform the Tetra Tech PM on the day
that the issue is discovered.

The Tetra Tech PM will inform the
Navy RPM and the NCBC Gulfport
POC (verbally or via e-mail) within one
business day of discovery.

The Navy RPM will issue scope
change (verbally or via e-mail), if
warranted. The scope change is to be
implemented before further work is
executed.

The Tetra Tech PM will document the
change via an FTMR form within two
days of identifying the need for change
and will obtain required approvals
within five days of initiating the form.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

COMMUNICATION
DRIVERS

RESPONSIBLE

PERSON AFFILIATION

NAME

PHONE NUMBER
AND/OR E-MAIL

PROCEDURE

Recommendation to

stop work and initiate
work upon corrective
action

Tetra Tech FOL/SSO
Tetra Tech PM
Tetra Tech QAM

Tetra Tech Project
Chemist

Navy RPM

NCBC Gulfport POC

William Olson
Gregory Roof
Tom Johnston

Kelly Carper

Charles Cook

Gordon Crane

(850) 385-9866 Ext. 1359

(904) 730-4669 Ext. 215

(412) 921-8615

(412) 921-7273

(904) 542-6409

(228) 871-2485

If Tetra Tech is the responsible party
for a stop work command, the Tetra
Tech FOL will inform on-site personnel,
subcontractor(s), the NCBC Gulfport
POC, and the identified Partnering
Team members within one hour
(verbally or by e-mail).

If a subcontractor is the responsible
party, the subcontractor PM must
inform the Tetra Tech FOL within

15 minutes, and the Tetra Tech FOL
will then follow the procedure listed
above.

Corrective action for
field program

Tetra Tech QAM

Tetra Tech PM

Tom Johnston

Gregory Roof

(412) 921-8615

(904) 730-4669 Ext. 215

The Tetra Tech QAM will notify the
Tetra Tech PM verbally or by e-mail
within one business day that the
corrective action has been completed.

The Tetra Tech PM will then notify the
Navy RPM within one business day
(verbally or via e-mail).

Field data quality
issues

Tetra Tech FOL/SSO

Tetra Tech PM

William Olson

Gregory Roof

(850) 385-9866 Ext. 1359

(904) 730-4669 Ext. 215

The Tetra Tech FOL will inform the
Tetra Tech PM verbally or by e-mail on
the same day that a field data quality
issue is discovered.

11JAX0118

CTO JM48



Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

COMMUNICATION
DRIVERS

RESPONSIBLE
PERSON AFFILIATION

NAME

PHONE NUMBER
AND/OR E-MAIL

PROCEDURE

Analytical data quality
issues

Empirical Laboratory PM
CFAPM
Micobial Insights PM
Microseeps
Project Chemist
Tetra Tech DVM
Tetra Tech PM
NCBC Gulfport POC

Navy Chemist

Brian Richard
Chris Cornwell
Anita Biernacki

Robbin Robl

Kelly Carper

Joseph Samchuck

Gregory Roof

Gordon Crane

TBD

(615) 345-1115
(910) 795-0422
(865) 573-8188
(412) 826-5245
(412) 921-7273
(412) 921-8510

(904) 730-4669 Ext. 215
(228) 871-2485

TBD

The Laboratory PM will notify (verbally
or via e-mail) the Tetra Tech Project
Chemist within one business day of
when an issue related to laboratory
data is discovered.

The Tetra Tech Project Chemist will
notify (verbally or via e-mail) the DVM
and the Tetra Tech PM within one
business day.

Tetra Tech DVM or Project Chemist
notifies Tetra Tech PM verbally or via
e-mail within 48 hours of validation
completion that a non-routine and
significant laboratory quality deficiency
has been detected that could affect this
project and/or other projects. The
Tetra Tech PM verbally advises the
NCBC Gulfport POC within 24 hours of
notification from the Tetra Tech Project
Chemist or DVM. The NCBC Gulfport
POC takes corrective action that is
appropriate for the identified
deficiency. Examples of significant
laboratory deficiencies include data
reported that has a corresponding
failed tune or initial calibration
verification. Corrective actions may
include a consult with the Navy
Chemist.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table

(UFP-QAPP Manual Section 2.4.3)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

The personnel including Tetra Tech and the analytical laboratories, responsible for implementing the SAP are identified in the following
table. Resumes are available upon request.

Organizational

Name Title/Role Affiliation Responsibilities

Charles Cook | Navy RPM/ Manages Project NAVFAC SE Oversees project implementation including scoping, data review,
Activities for the Navy and evaluation.

Gordon NCBC Gulfport POC/ NCBC Gulfport Oversees site activities and participates in scoping, data review,

Crane Environmental Coordinator evaluation, and reviews the SAP.

Bob Merrill MDEQ RPM/ Provides Regulator | MDEQ Participates in scoping, data review, evaluation, and approves
Input the SAP.

TBD USEPA Region 4* RPM/ USEPA USEPA involvement in NCBC Gulfport has been limited to
Receives Final Document receiving final documents for informational purposes.

Gregory Roof | PM/ Manages project on a daily Tetra Tech Oversees project and manages financial, schedule, and
basis technical day-to-day activities of the project.

William Olson | FOL/SSO/ Manages field Tetra Tech As FOL, supervises, coordinates, and performs field sampling
operations and oversees site activities. As the SSO, is responsible for on-site project-specific
activities to ensure safety health and safety training and monitoring site conditions. Details
requirements are met of these responsibilities are presented in the HASP.

Tom QAM/ Oversees program and Tetra Tech Reviews the SAP and ensures quality aspects of the CLEAN

Johnston project QA activities program are implemented, documented, and maintained.

Tom Dickson | HSM/ Oversees health and safety | Tetra Tech Oversees CLEAN Program Health and Safety Program.
activities
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Organizational

Name Title/Role Affiliation Responsibilities

Kelly Carper | Project Chemist/ Provides Tetra Tech Participates in project scoping, prepares laboratory scopes of

coordination with laboratories work, and coordinates laboratory-related functions with
laboratory. Oversees data quality reviews and QA of data
validation deliverables.

Joseph DVM/ Oversees data validation Tetra Tech Manages data validation activities within Tetra Tech, including

Samchuck activities ensuring QA of data validation deliverables, providing technical

advice on data usability, and coordinating and maintaining the
data validation review schedule.

Brian Richard | Laboratory PM/ Representative Empirical Coordinates analyses with laboratory chemists, ensures that
for laboratory and analytical scope of work is followed, provides QA of data packages, and
issues communicates with Tetra Tech project staff.

Chris Laboratory PM/ Representative CFA Coordinates analyses with laboratory chemists, ensures that

Cornwell for laboratory and analytical scope of work is followed, provides QA of data packages, and
issues communicates with Tetra Tech project staff.

Robbin Robl | Laboratory PM/ Representative Microseeps Coordinates analyses with laboratory chemists, ensures that
for laboratory and analytical scope of work is followed, provides QA of data packages, and
issues communicates with Tetra Tech project staff.

A_nlta . Laboratory PM/ Representative Microbial Insights Coordinates analyses with laboratory chemists, ensures that

Biernacki . . !
for laboratory and analytical scope of work is followed, provides QA of data packages, and
issues communicates with Tetra Tech project staff.

TBD Driller(s)/ Provides drilling TBD Performs well installation according to scope of work.
services and well installation

TBD Surveyor/ Provides survey TBD Determines location data for well locations according to scope of
services work.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Name

Title/Role

Organizational

Affiliation

Responsibilities

TBD

Utility Locator/ Provides utility
locating services

TBD

Performs utility location.

*USEPA involvement in NCBC Gulfport has been limited to requesting final documents.

In some cases, one person may be designated responsibilities for more than one position. For example, the FOL will be responsible for SSO
duties. This action will be performed only as credentials, experience, and availability permits.
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

SAP Worksheet #8 -- Special Personnel Training Requirements Table
(UFP-QAPP Manual Section 2.4.4)

Each site worker will be required to have completed appropriate Hazardous Waste Operations and
Emergency Response (HAZWOPER) training specified in Occupational Safety and Health Administration
(OSHA) 29 Code of Federal Regulations (CFR) 1910.120 (e). Project-specific safety requirements are

addressed in greater detail in the site-specific HASP.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

SAP Worksheet #9 -- Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Project Name: NCBC Gulfport
Projected Date(s) of Sampling:

Spring 2011

Project Manager: Gregory Roof

Site Name: Site 4- Golf Course Landfill

Site Location: NCBC Gulfport, Mississippi

Date of Session: 04/19/2011 — via e-mail
Scoping Session Purpose: Data Quality Objectives (DQO) Presentation via e-mail

] o . Project
Name Title Affiliation Phone # E-mail Address Role
Charles Cook Navy RPM NAVFAC SE (904) 542-6409 | charles.cook2@navy.mil g?/\gsight
Bob Merrill MDEQ RPM MDEQ (601) 961-5302 | bob_merrill@deq.state.ms.us | Regulator
NCBC
Gulfport POC/ | NCBC NCBC
Gordon Crane Environmental | Gulfport (228) 871-2485 | gordon.crane@navy.com Gulfport POC
Coordinator
(904) 730-4669 Project
Gregory Roof PM Tetra Tech Ext 215 gregory.roof@tetratech.com Managment
Decisions:

It was decided that a reference and brief overview of contaminants of concern (COC) determined from
contaminants of potential concern (COPC) in the Long-term Monitoring (LTM) Plan would be included in
the UFP-SAP. It was stated that there were no detections exceeding regulatory screening levels in any of
the groundwater samples taken at Site 4 during the RI. The DQO Presentation is available in

Appendix A.

It was decided that a decision tree for groundwater would be added to the UFP-SAP. The decision rule
will describe that if COC concentrations surrounding the perimeter of the known chlorinated VOCs
groundwater plume are less than the corresponding project screening levels (PSLs), then proceed to
long-term monitoring in accordance with the Site 4 Decision Document. If not, then Tetra Tech will
continue to define the extent of contamination. Once complete, the Navy will recommend to the
Partnering Team if additional treatment is warranted to accelerate remediation times based on the

significance of the PSL exceedance(s).

COCs were carried over from the Decision Document as trichloroethene (TCE), cis- and
trans-1,2-dichloroethene (DCE), and vinyl chloride (VC); the metals of iron and manganese; and

dioxins/furans.
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

SAP Worksheet #10 -- Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)

10.1 SITE BACKGROUND

NCBC Gulfport occupies approximately 1,100 acres and is located in the western part of Gulfport,
Mississippi, in Harrison County, in the southeastern corner of the state, approximately 2 miles north of the
Gulf of Mexico. The Navy acquired the installation property in April 1942. Site 4 is approximately 4 acres
and is a former landfill located in the western section of NCBC Gulfport, northeast of the intersection of
7th Street and Canal No. 1. The western boundary is defined by the drainage ditch known as Canal
No. 1, which is the only surface water body within the site boundaries. Portions of the 9th and 18th holes
of the Pine Bayou Golf Course have covered the site since the early 1990s. Site 4 is planned to be used
for recreational purposes as part of the “golf experience” operated by Morale, Welfare, and Recreation at
NCBC Gulfport once construction of the engineered landfill cap is completed. The site layout is provided

on Figure 10-1.

Site 4, known as the “Golf Course Landfill’, operated from 1966 to 1972 and was the only operating
landfill on the base during this time. Solid waste such as construction debris and general refuse made up
the bulk of the materials disposed of at Site 4. According to previous investigations, nearly 16,000 tons of
solid waste, including building and infrastructure debris from damage due to Hurricane Camille (1969),
were disposed of at the landfill. Additionally, as much as 20,000 gallons of waste liquids were disposed
of at the site, including fuels, oils, solvents, paints, and paint thinners. After waste disposal activities
ceased, the site was covered with 4 to 6 feet of fine- to medium-grained sand. The site, which is covered
with grass typical of a golf course, is mostly free of dense or high vegetation and is surrounded by trees

and various other types of vegetation on all sides except the northeastern edge.

Site 4 is one of six landfills at NCBC Gulfport. Data gathered during the Rl showed that Site 4 could be
managed under the presumptive remedy approach. Presumptive remedies are preferred technologies for
common categories of sites, based on historical patterns of remedy selection and USEPA’s scientific and
engineering evaluation of performance data on technology implementation. The objective of the
presumptive remedies initiative is to use the program’s past experience to streamline site investigation
and speed up selection of cleanup actions (USEPA, 1993). In 2010, the selected remedy for the site was
determined to be the integration of an engineered landfill cap, landfill gas management, sediment removal
and lining of Canal No. 1, semiannual groundwater monitoring, and land use controls (LUCs) to prevent

residential development, withdrawal of groundwater, and future excavation (Tetra Tech, 2010).
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10.2 SUMMARY OF PREVIOUS INVESTIGATIONS

10.2.1 Initial Assessment Study

During the IAS, sites at NCBC Gulfport that were potential threats to human health and the environment
were identified (Envirodyne Engineers, Inc., 1985). The IAS included a records search, on-site survey,
site ranking, and an outline for a subsequent Confirmation Study. The IAS recommended that the
Confirmation Study at Site 4 include quarterly groundwater monitoring for one year from three new
monitoring wells (one upgradient and two downgradient). The IAS also recommended that surface water
(quarterly for one year) and sediment (one discrete sample) be collected from Canal No. 1 to determine if

contamination had migrated to the canal.

10.2.2 Confirmation Study

A confirmation study (CS) [Harding Lawson Associates (HLA), 1988] included the results of site
reconnaissance, a geophysical survey, and an investigation of soil, surface water, groundwater, and
sediment locations on the southern and western sides of Site 4, as recommended in the IAS. The results
of the CS indicated that contaminant concentrations were consistent with background levels. The CS
incorrectly assumed that surface water and groundwater flowed south, resulting in upgradient and

cross-gradient samples that yielded no contaminants in excess of action levels at that time.

10.2.3 Surface Water and Sediment Dioxin Delineation Report

A Surface Water and Sediment Dioxin Delineation Report (HLA, 1999) was a comprehensive study
regarding drainage systems at NCBC Gulfport that were potentially related to Site 8 and herbicide
orange (HO) storage. One of the main purposes of the study was to verify if active landfills during the
period of HO storage, such as Site 4, received any HO drums. Surface water, sediment, seep, and
groundwater samples were collected from the ditches in and around Site 4, and the results indicated
disposal of HO in the landfill was unlikely. Dioxins Toxic Equivalent (TEQ) were detected at
concentrations ranging from 0.65 to 26.4 picograms per liter (pg/L) in groundwater samples [less than the
Target Remediation Goal (TRG) of 30 pg/L] with no tetrachlorodibenzo-p-dioxin (TCDD) detected. One
of the seep samples had a TEQ result of 82.9 pg/L, significantly greater than the drinking water screening
level of 30 pg/L. This concentration of dioxins in surface water is also greater than current USEPA
ecological screening criterion of 0.05 pg/L. The types of dioxin congeners (octa- and hepta-chlorinated
dioxins and furans) in the seep sample were consistent with the byproducts of incineration. Typically,
solid wastes were burned in the disposal trenches before being covered. In other analyses, chlorinated
VOCs were detected in monitoring well GPT-04-05. The maximum concentrations were VC at
37 micrograms per liter (ug/L), total 1,2-DCE at 180 ug/L, and TCE at 4.7 ug/L.
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10.2.4 Interim Removal Action Report

The Interim Removal Action Report (1997) included a limited soil and groundwater investigation prior to
the placement of activated carbon beds along the bank of Canal No. 1 on the southern side of Site 4 to
prevent groundwater seeps from impacting surface water quality. The study included the collection of
10 soil samples and 3 groundwater samples. Arsenic concentrations in soil were greater than MDEQ
Tier 1 TRG risk screening levels of 50 ug/L. Low levels of dioxins and furans were detected below risk
screening levels. The 2,3,7,8-TCDD congener, which is the dioxin congener directly linked to HO, was
not detected, supporting the previous conclusion that HO was not disposed at Site 4. Post-interim action
sampling of the seeps was conducted over a 3-year period, and dioxins and furans were consistently

reported as non-detects (Tetra Tech, 2009a).

10.2.5 Groundwater Monitoring Report

The Groundwater Monitoring Report (HLA, 1999) was an in-depth study of groundwater conditions at
Site 4 specifically to verify the potential contamination of dioxins and furans because of the HO storage.
Direct-push technology (DPT) results indicated widespread low levels of dioxin and furan congeners in
groundwater. The main congeners observed in the DPT samples were octa- and hepta-chlorinated
dioxins and furans consistent with the byproducts of incineration, indicating that HO is not a likely source.

No TCDD was detected in any of the groundwater samples.

10.2.6 Final Remedial Investigation Report

Tetra Tech performed an RI from 2004 through 2007 to delineate the nature and extent of soil,
groundwater, surface water, and sediment contamination at Site 4 and to characterize risks to human
health and the environment (Tetra Tech, 2009). Information gathered during previous investigations, as
mentioned above, was redefined the comprehensive multi-media investigation. The Final Rl Report
indicated the site was a good candidate for presumptive remedy and included a human health risk
assessment (HHRA) and a screening-level ecological risk assessment (ERA). Information regarding the
HHRA are discussed in Section 10.3.1.

10.2.7 Treatability Study Memorandum

Tetra Tech performed a Treatability Study (TS) in 2007 to provide information for the selection of a
remedial option for chlorinated VOCs in groundwater to compliment the overall cap/cover presumptive
remedy for Site 4. A bioaugmentation technology using substrate and microbial culture injection was
tested in a small area of the site. Analytical data collected prior to and following the technology

application were evaluated to determine how successfully the injected materials were in dechlorinating
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chlorinated VOCs present in groundwater at the site. Data collected during the TS indicate that enhanced

ARD can be an effective remedial approach for this site as demonstrated by the following:

e The substrate injection appears to have rapidly improved aquifer conditions for ARD.

e Application of the Dehalococcoides (Dhc) culture has established a higher proportion of Dhc in

the subsurface micro biota.

e Evidence of anaerobic reductive dechlorination (ARD) was observed in two sampling locations,
MP-01/MP-01D and GPT-04-22, where mass balance changes in chlorinated VOCs suggest

dechlorination is occurring.

¢ Increased chloride and ethene concentrations as break down products in the treatment cell area

also support the occurrence of ARD

10.2.8 Final Feasibility Study

Tetra Tech completed an FS in 2009 that evaluated alternatives to address the contaminated media (soil,
sediment, surface water, and groundwater) and to identify the COCs (Tetra Tech, 2009b). Based on the
USEPA presumptive remedy guidance for landfills (USEPA, 1993), the presumptive remedy of covering
the landfill and addressing the existing groundwater and sediment contamination was evaluated following
the CERCLA process.

10.2.9 Proposed Plan

Based on the Final FS (Tetra Tech, 2010), the preferred alternative of an engineered landfill cap, landfill
gas management, ditch lining of Canal No. 1, LUCs, and semiannual groundwater monitoring for COCs

was presented to the community through the Proposed Plan.

10.2.10 Site 4 Decision Document

A Decision Document (Tetra Tech, 2010) presented the selected remedy for Site 4. The selected remedy
included an engineered landfill cap, landfill gas management, ditch lining of Canal No. 1, LUCs, and

semiannual groundwater monitoring for COCs.
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10.3 RISK ASSESSMENT

1031 Human Health Risk Assessment

As part of the Final RI Report (Tetra Tech, 2009a) an HHRA was performed to evaluate exposure to
contaminants in subsurface soil, groundwater, surface water, and sediment at Site 4. Estimated risks for
site workers, occupational workers, construction/excavation workers, and trespassers/recreational users
assumed to be exposed to site media were less than, or within, USEPA and MDEQ risk-based
benchmark screening values. The quantitative risk evaluation indicated that potential adverse health
effects might be associated with the hypothetical future residential use of groundwater. The maximum
detected concentrations of several VOCs (1,2-dichloroethane and benzene) and arsenic in groundwater
exceeded USEPA and MDEQ benchmarks; however, there was considerable uncertainty in the risk
estimates calculated for exposure to contaminants in groundwater and the numerical risk results are likely
overestimated. In addition, the residential groundwater use scenario was evaluated to be conservative
and to provide information to risk managers for Site 4. The groundwater underlying and downgradient of
Site 4 is not currently used as a source of drinking water, and there are no plans to develop this resource
in the future. Residential risks estimated for other media (subsurface soil, surface water, and sediment)
were within USEPA and MDEQ benchmarks.

In general, a constituent is selected as a COPC and retained for further quantitative risk evaluation in the
HHRA if the maximum detected concentration in a sampled medium is greater than a conservative
screening value(s). It should be noted that the conservative screening values used are the USEPA
Maximum Contaminant Levels (MCLs) and MDEQ Tier 1 TRG unrestricted screening values.
Contaminants eliminated from further evaluation in the HHRA are assumed to present minimal risks to
potential human receptors. COPCs that showed human health risks having a hazard index greater than 1
or a carcinogenic risk greater than 1 x 10® were selected as COCs. HHRA COCs identified in

groundwater include TCE, trans-1,2-DCE, cis-1,2 DCE, VC, iron, manganese, and dioxin (TEQ).

10.3.2 Ecological Risk Assessment

Concentrations of a number of contaminants in Canal No. 1 sediment and surface water samples were
greater than the conservative screening levels and were associated with potential unacceptable risk to
ecological receptors. The detected contaminants, while possibly associated with Site 4, may also have
been transported from other areas of NCBC Gulfport via storm water runoff through ditches that connect
to Canal No. 1. When conservative assumptions used in the ERA are reevaluated and factors that affect
potential exposures such as quality and size of the habitat and actual use of the site by modeled
receptors are considered, the overall level of ecological risk associated with the cited contamination in

Canal No. 1 is considered minimal.
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10.4 CONSTRUCTION ACTIVITY

In late 2010, construction to implement the selected remedy began and is currently ongoing.
Construction includes a low permeability cover system, a landfill gas collection system, and the lining of
Canal No. 1.

Low Permeability Cover System — From bottom to top, the low permeability cover system included a
select landfill material layer, geocomposite gas management layer, 18-inches of low permeability soil
having a maximum hydraulic conductivity of 1 x 10™ centimeters per second (i.e., “infiltration layer”), and
a 6-inch thick topsoil layer (i.e., “erosion layer”). The low permeability cover system construction includes
grading and consolidating removed Canal No. 1 sediment beneath the low permeability cover system

footprint.

Landfill Gas Collection System — The gas management system consists of a geocomposite gas
management layer located beneath the low permeability cover system, a gas collection trench, and
passive gas vents. The geocomposite gas management layer terminates in the landfill gas collection
trench located at the high point of the cover system (i.e., eastern limit). Landfill gas is discharged to the
atmosphere via passive gas vents. Gas probes are located outside the limits of the low permeability

cover system to detect methane gas that may be migrating laterally from the landfill.

Canal No. 1 Lining — The Canal No. 1 lining consists of a riprap surfaced low permeability cover system
along the western limit of the low permeability cover system (i.e. eastern bank of Canal No. 1) and riprap
surfacing on the bottom of Canal No. 1. Lining of Canal No. 1 was preceded by removal of the sediment
(i.e., fine-grained organic muck) located in the portion of Canal No. 1 adjacent to Site 4 and removal of

the carbon beds that were placed to remediate seeps.

10.5 CONCEPTUAL SITE MODEL

A summary of the Conceptual Site Model (CSM) based on current site conditions are shown on

Figure 10-2. The following text describes the current CSM.

10.5.1 Geology and Hydrogeology

Surface and shallow subsurface soils are primarily gray and brown sand to sandy clay with varying
amounts of gravel and minor clay horizons. The uppermost 2 feet in most areas is fill material used in the
construction of the golf course. Large pieces of concrete and other landfill material are present from 4 to
8 feet below ground surface (bgs). Below the fill material, typical lithologies are light brown and gray fine

sands and silty fine sands found to depths of approximately 24 feet bgs. The top of the thin gray silty clay
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and clay layer is encountered at depths of approximately 20 to 24 feet bgs, depending on site topography.
This clay layer is persistent across the site. Below the first clay layer, gray silty sand and sand lithologies
are present to depths of 40 to 45 feet bgs. At approximately 45 feet bgs, thick green-gray clayey silt layer
is encountered. This layer is persistent across the site and ranges from 10 to 50 feet thick. Depending
on the types of contaminants detected, this layer may represent an aquitard that separates the shallow

surficial aquifer from deeper water bearing units.

The groundwater at Site 4 was encountered in the shallow subsurface, typically within 15 to 22 feet of
ground surface during previous investigations. The surficial aquifer consists of fine-grained silty sand and
is unconfined. The surficial aquifer extends to approximately 45 feet bgs at Site 4 and is separated from
the primary drinking water aquifer (Miocene) by a much more plastic gray silty/sandy clay layer.
Groundwater flow in the shallow groundwater interval is to the northwest. The estimated average
groundwater velocity for the shallow wells at Site 4 was calculated at 1.7 feet per day. The estimated
average groundwater velocity for the deep wells at Site 4 was calculated at 0.06 feet per day
(Tetra Tech, 2009a). Groundwater from the shallow surficial aquifer and surface water from Canal No. 1
are closely linked at Site 4, and groundwater can potentially discharge to Canal No. 1 during most of the
year. Groundwater seeps on the south bank of Canal No. 1 have historically been present during wetter
parts of the year. Potentiometric surface developed for the RI are provided as Figure 10-3 and
Figure 10-4, respectively. Surface water features are provided in Figure 10-5. The geologic cross

section developed for the Rl are provided as Figure 10-6.

10.5.2 Sources and Potential Contaminants

The primary source of contamination at Site 4 is the refuse that was disposed of when the site was used
as an active landfill. The majority of the waste disposed at the site was solid waste, such as construction
debris and general refuse. According to previous investigations, nearly 16,000 tons of solid waste,
including building and infrastructure debris from damage due to Hurricane Camille (1969), were disposed
at the landfill. Additionally, as much as 20,000 gallons of waste liquids were disposed at the site,
including fuels, oils, solvents, paints, and paint thinners. After waste disposal activities ceased, the site

was covered with 4 to 6 feet of fine- to medium-grained sand.

During the RI, the VOCs TCE, trans-1,2-DCE, cis-1,2 DCE, and VC; the metals of iron and manganese;
and dioxins/furans congeners (TEQ) were identified in the HHRA as COCs.

10.5.3 Migration Pathways and Potential Receptors

Because waste material is present in the subsurface, subsurface soil may be contaminated. Previous

investigations have identified that groundwater that comes in contact with the waste material have
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become contaminated. Sediments in Canal No. 1 have been removed and the canal was lined to prevent
groundwater seepage to surface water. The site is currently being covered with an engineered landfill cap
designed to limit the infiltration of storm water into the subsurface during precipitation events.

Contaminated groundwater has migrated horizontally to the west/southwest.

The NCBC Gulfport surface water runoff is collected and transported to several outfalls via a network of
channels (canals). These channels collect surface water runoff from six drainage areas throughout
NCBC Gulfport. Site 4 is located in Drainage Area 5. The drainage patterns of Drainage Area 5 are
presented on Figure 10-5. Flow throughout the majority of the on-base drainage channels is perennial.

The upgradient drainage channels are dry for part of the year.

Potential current and future human receptors at Site 4 include people employed at the site, trespassers,
maintenance workers, and recreational site users who could potentially interact with contaminated media.
Future land use is limited by the current LUCs that prohibit residential or agricultural reuse of the site,
restrict excavation/disturbance of soils, and restrict extraction of groundwater from the surficial aquifer.
Future human receptors could be exposed to groundwater (via dermal contact, ingestion, inhalation, or
vapor intrusion) although unlikely because of the current LUCs at Site 4.
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SAP Worksheet #11 — Project Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1)

111 PROBLEM STATEMENT

The primary objective of this investigation is to evaluate the extent of the existing chlorinated VOCs
groundwater plume and to assess the favorability of geochemical conditions for natural attenuation. A
Site Conditions Memoradum will document the evaluation of the chlorinated VOCs groundwater plume.
Based on the results of the investigation, the Navy may determine if additional treatment is warranted to

accelerate remediation times based on the significance of the PSL exceedance(s).

11.2 INFORMATION INPUTS

To meet the study goals of the investigation, the physical and chemical data to be collected at Sites 4 are

described below:

1. Groundwater Quality Data: Groundwater quality parameters of dissolved oxygen, conductivity,
pH, temperature, turbidity, and oxidation-reduction potential (ORP) data are needed to ensure

groundwater samples are representative of the aquifer being investigated.

2. Groundwater Level Measurements: Water level measurements are needed to determine

groundwater flow direction and gradients.

3. Survey Data: Survey data are needed for newly installed monitoring wells (if applicable).

4. Chemical Analysis: Groundwater chemical data are needed to evaluate the current conditions of
the chlorinated VOCs groundwater plume. The list of chemical analytical groups and individual
target analytes within each group is presented in Worksheet #15. The sampling rationale and
methods are presented in Workseet #17 and Worksheet #18, and the analytical methods are
presented in Worksheet #19. The selected COCs represent those analytes that are associated
with historical site operations that exceeded risk-based screening levels, as identified in the CSM
in Section 10.5. COCs are identified as TCE, trans-1,2-DCE, cis-1,2 DCE, VC, iron, manganese,

and dioxins/furans congeners (TEQ).

5. Natural Attenuation: Groundwater natural attenuation data are needed to evaluate the favorability
of geochemical conditions for reductive dechlorination. Natural attenuation parameters for this
study are ammonia, orthophosphate, sulfate, sulfide, chloride, dissolved gases [methane, ethane,

ethane (MEE), and hydrogen], volatile fatty acids, and total organic carbon (TOC).
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6. Reducing Bacteria and Enzymes: Groundwater chlorinated VOCs-reducing bacteria and
enzymes data are needed to evalute the efficacy of natural attenuation of the chlorinated VOCs
by reductive dechlorination. Reducing bacteria and enzyme parameters for this study are BAV1
VC Reductase (R-Dase), Dehalococcoides, TCE R-Dase, and VC R-Dase.

Project Screening Levels

Concentrations of COCs in groundwater will be compared against Project Screening Levels (PSLs). For

this investigation the screening values, which are also known as the PSLs, are listed below:

e USEPA National Primary Drinking Water Regulations, Maximum Contaminant Levels (FED MCL)
(USEPA, 2009).

e MDEQ Tier 1 Target Remedial Goals for Groundwater (MS TIER 1 TRG), Appendix A of the Final
Governing Brownfields Voluntary Cleanup and Redevelopment in Mississippi (MDEQ, 2002).

To conduct comparisons of site data to the PSLs for groundwater, the selected laboratory should be able
to achieve Limits of Quantitation (LOQs) that are low enough to measure the analytical constituents at
concentrations less than the applicable PSLs. In some cases, this may not be achievable. The
Partnering Team will accept the laboratory analytical results between the Detection Limit (DL) and the
LOQ if the results are “J” qualified. J-flagged data will be accepted to achieve project goals when the
PSL is between the LOQ and the DL.

Prior to calculating a TEQ value for dioxins/furans by using a toxic equivalent factor (TEF) for each
congener to sum the toxicity represented by the dioxins/furans group as a whole, non-detect results will
be assigned a value of one-half the estimated detection limit (EDL). Rejected values ("R" flagged during
data validation) will be eliminated from further consideration because they are regarded as unreliable.
Estimated and biased values (flagged "J") will be used at the reported value with the realization that some
uncertainty is associated with the reported numerical result. When duplicate sample pairs are reported,
the average of the duplicate pair will be used for the statistical calculations. Any data limitations and the

impact on data usability will be documented in the Site Conditions Memorandium.
11.3 STUDY AREA BOUNDARIES

The horizontal boundary the groundwater investigation is defined by the horizontal extent of the
chlorinated VOC groundwater plume at concentrations above the PSL. The chlorinated VOC

groundwater plume is located in the southwest of portion of Site 4 (Figure 10-1).
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The vertical boundary for the groundwater investigation is defined by the vertical extent of where the
chlorinated VOCs groundwater plume exists at concentrations above the PSL, which is limited by the
presence of the sandy clay layers between 22 and 30 feet bgs. Groundwater data will be collected from
both the shallow groundwater table (typically less than 15 feet bgs) and deep groundwater data (greater

than 15 feet bgs) to determine the actual vertical boundary.

COC concentrations are anticipated to be relatively unchanged (stable) over the course of time needed to
conduct the environmental investigations and into the foreseeable future; therefore, no temporal
constraints exist. Field activities are scheduled to commence in October 2011 and terminate in
April 2012.

114 ANALYTIC APPROACH

This SAP was developed to ensure that the remedial action performed at Site 4, as identified in the Site 4
Decision Document (Tetra Tech, 2010) continue to be protective of human and ecological receptors. The
analytic approach for this investigation includes decision rules (Figure 11-1) related to reevaluating the
extent of the existing chlorinated VOCs groundwater plume beyond the presumptive remedy boundary

and to determine the extent of contamination.

Groundwater Plume Evaluation

If COC concentrations surrounding the perimeter of the known chlorinated VOCs groundwater plume are
less than the corresponding PSLs, then proceed to LTM in accordance with the Site 4 Decision
Document. If any COC concentration at any location surrounding the perimeter of the known plume
exceed a PSL, then continue to define the extent of contaminant migration, as necessary, by installing
new monitoring wells downgradient from the well(s) where one or more COCs exceed the PSL and
analyzing the groundwater for PSL exceedances. Once complete with the evaluation, the Navy will
recommend to the Partnering Team if additional treatment is warranted to accelerate remediation times
based on the significance of the PSL exceedance(s). Factors that will influence this recommendation
include the magnitude of the PSL exceedance(s) and the type of chemical exhibiting an exceedance

(e.g., the recommended treatment will be different for VOCs, metals, or dioxins/furans).

Natural Attenuation Evaluation

During this investigation, the geochemical conditions will be evaluated and compared to results obtained

during the TS to determine if they continue favorable for reductive chlorination. Reducing
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bacteria/enzymes and natural attenuation parameters will be used for this evaluation. Decisions based

on additional treatment will be made by the Partnering Team.

If the geochemical conditions at Site 4 are favorable for reductive dechlorination to occur, then no
additional treatment (nutrient injection) to accelerate natural attenuation will be required. If the
geochemical conditions at Site 4 are not favorable for reductive dechlorination to occur, then the Navy will
recommend to the Partnering Team if additional treatment (nutrient injection) is warranted to accelerate

remediation times.

115 PERFORMANCE OR ACCEPTANCE CRITERIA

Because the biased sampling locations were strategically selected to ensure that any landfill-related
contaminants are not migrating out of the area where the previously delineated chlorinated VOCs
groundwater plume was contained, probability limits for false positive and false negative decision errors
were not established. Simple comparisons of measured concentrations to PSLs are being used. The
Partnering Team will use the measured results to determine whether the amount and type of data
collected are sufficient to support the attainment of the project objectives. This will involve an evaluation
of contaminant concentrations and an evaluation of uncertainty for contaminants that have PSLs that are
less than the DLs to ensure that contaminants are likely to have been detected, if present. If data have
been collected as planned and no data points are missing or rejected for quality reasons, the sampling
event completeness will be considered satisfactory. If any data gaps are identified, including missing or
rejected data, the Partnering Team will assess whether a claim of having obtained project objectives is
reasonable. This assessment will depend on the number and type of identified data gaps; therefore, a
more detailed strategy cannot be presented at this time. Stakeholders will be involved in rendering the

final conclusion regarding adequacy of the data.

11.6 DATA COLLECTION PLAN

The groundwater sampling design, rationale, and locations are summarized in Worksheets #17 and #18.
These worksheets identify which monitoring wells are to be sampled, the analyses that will be conducted

for each sample, and the reasons for including each monitoring well in the monitoring plan.
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SAP Worksheet #12 — Measurement Performance Criteria Table — Field QC Samples

(UFP-QAPP Manual Section 2.6.2)

Groundwater Plume Evaluation

Revision Number: 1
Revision Date: April 2012

QC SAMPLE
QUALITY DATA QUALITY MEASUREMENT ASSESSES
CONTROL ANALYTICAL ERROR FOR
FREQUENCY INDICATORS PERFORMANCE
(QC) GROUP (DQIs) CRITERIA (MPC) SAMPLING (S),
SAMPLE ANALYTICAL (A)
OR BOTH (S&A)
Equipment All Fractions One per 20 field Bias/ No analytes > 742 LOQ, S&A
Rinsate samples per matrix Contamination except common laboratory
Blanks per sampling contaminants, which must
equipment’. be < LOQ.
Trip Blanks VOCs One per cooler Bias/ No analytes > %2 LOQ, S&A
containing VOC Contamination except common laboratory
samples. contaminants, which must
be < LOQ.
Field All Fractions One per 10 field Precision Values > 5X LOQ: Relative S&A
Duplicate samples collected. Percent Difference (RPD)
must be <30%2 (aqueous).
Cooler All Fractions One per cooler. Representativeness Temperature must be less S
Temperature than or equal to 6 degrees
Indicator Celsius (<6°C), but not be
frozen.
Notes:
1 Equipment rinsate blanks will be collected if non-dedicated submersible pumps or other equipment are used.
2 If duplicate values for non-metals are < 5x LOQ, the absolute difference should be < 2x LOQ.
3 If duplicate values for metals are < 5x LOQ, the absolute difference should be < 4x LOQ.
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

DATA SOURCE

DATA GENERATOR(S)

SECONDARY i o (originating organization, HOW DATA WILL BE
DATA (ongmatmg organization, data types, data generation / USED LIMITATIONS ON DATA USE
report title and date) :
collection dates)
IAS Originating Organization: Originating Organization: Historical None
Envirodyne Engineers, Inc. Envirodyne Engineers, Inc. information was
used as reference.
Report Title: Data Types:
Initial Assessment Study for Aerial Photos and Archive
Naval Construction Search, Field Inspections
Battalion Center and Interviews
Date: Data Collection Dates:
July 1, 1985 February 1993 through
October 1995
Report Originating Organization: 'I(?e”tgrllan'arte"(]:ﬁ Organization: Bioaugmentation The analytical data is not
Tetra Tech data and analytical recent; therefore, it will only
. data will be used as be used as reference.
Report Title: Eat? T)t(pes. f . reference.
Treatability Study valuation of previous
Memorandum groundwater report,
Site 4 — Golf Course additional groundwater
Landill samples, and
bioaugmentation data
Date: Data Collection Dates:
June 11, 2007 2007
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DATA SOURCE

DATA GENERATOR(S)

SECONDARY i . (originating organization, HOW DATA WILL BE
DATA (Or:gé)r;?tt';‘i?lgra%%”ﬁg;’”* data types, data generation / USED LIMITATIONS ON DATA USE
collection dates)
Report Originating Organization: Originating Organization: Remedial The analytical data is not

Tetra Tech . . o

Tetra Tech alternatives, recent; therefore, it will only

. geophysical survey be used as reference.

Report Title: [E)\?;?ugigiséf revious and analytical data

Feasibility Study for Site 4 groundwater erort will be used as

— Golf Course Landfill additional groundwater reference.

. samples, geophysical

Date: survey, and remedial

November 13, 2009 alternatives
Data Collection Dates:
2009

Report Originating Organization: Originating Organization: Geophysical survey The analytical data is not

Tetra Tech : ) o

Tetra Tech and analytical data recent; therefore, it will only

. will be used as be used as reference.
Report Title: Data Types: reference.

Remedial Investigation at
Site 4 — Golf Course Landfill

Date:
November 13, 2009

Evaluation of previous
groundwater report,
additional groundwater
samples, and geophysical
survey

Data Collection Dates:
2009
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SAP Worksheet #14 -- Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

The field tasks associated with the Site 4 sampling event is summarized below along with short

descriptions of these tasks.

* Mobilization/Demobilization

¢ Health and Safety Training

e Utility Clearance

e Monitoring Well Installation and Development
e Monitoring Equipment Calibration

o Water Level Measurements

e Groundwater Sampling

e Field Decontamination Procedure

e Investigation Derived Waste (IDW) Management
e Documentation and Records

o Data Packages

e Data Review Tasks

Mobilization and Demobilization

Mobilization shall consist of the delivery of equipment, materials, and supplies to the site; the complete
assembly in satisfactory working order of such equipment at the site; and the satisfactory storage at the
site of such materials and supplies. Tetra Tech FOL will coordinate with the Base POC to identify

locations for the storage of equipment and supplies.

Demobilization shall consist of the prompt and timely removal of equipment, materials, and supplies from
the site following completion of the work. Final demobilization includes the cleanup and removal of waste

generated during the conduction of the investigation.

Health and Safety Training

Site-specific Health and Safety Training per the Site-Specific HASP will be provided to Tetra Tech field
staff and subcontractors as part of the site mobilization. The Tetra Tech FOL will check each site worker

for proper health and safety and medical monitoring information and maintain on file.
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Utility Clearance

Prior to the commencement of any intrusive activities, Tetra Tech and/or the drilling contractor will
coordinate with Mississippi One-Call for utilities location. Mississippi One-Call will identify and mark-out
utilities that may be present within the soil sampling locations. Utility clearance will be conducted as
described in Tetra Tech Standard Operating Procedure (SOP) HS-1.0 (Appendix B).

Additionally, NCBC requires that a NCBC excavation permit be prepared and submitted to NCBC Gulfport
Public Works two weeks in advance of field activities. Formal approval (e.g. signed form) will be obtained

by the FOL prior to beginning intrusive fieldwork. The excavation permit is provided as Appendix C.

Monitoring Well Installation and Development

If it is determined that the contaminant plume has migrated and that additional downgradient wells must
be installed to define the extent of migration, then this step will be completed. An FTMR will be prepared
and submitted to identify the location(s) of the new well(s). Well installation will be completed at the
locations specified in the FTMR, and in accordance with Tetra Tech SOP SA-2.5 and GH-2.8
(Appendix B). Prior to sampling, the new wells will be developed to remove fine-grained materials. Well

development procedures are described in Tetra Tech SOP GH-2.8 (Appendix B).

Monitoring Equipment Calibration

These procedures are described in Worksheet #22.

Water Level Measurements

One synoptic round of water level measurements will be conducted at the site as part of each
groundwater sampling event to provide information regarding groundwater flow patterns and gradients.
Water level measurements will be completed within the shortest time possible on the same day, and no
sooner than 24 hours after a significant precipitation event to minimize the precipitation effects on the
data sets. Water level measurements will be recorded to the nearest 0.01 foot and referenced to a top of
casing notch, or if a notch is absent, to the north side of the top of the well casing. Wells in the proximity
of the investigation area with the same screened interval will be gauged. Water levels will be recorded on
a Tetra Tech water level form. The measurement instrument will be decontaminated prior to conducting
the measurement event and between each monitoring well. Water level measurements will be conducted
as described in Tetra Tech SOP GH-1.2 (Appendix B).
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Groundwater Sampling

Groundwater samples will be collected using low-flow purging techniques (discharge rate of less than
1 liter per minute) with a peristaltic pump using Teflon tubing dedicated to each well. When a well is
developed for sampling, a water quality meter will be used to monitor pH, ORP, dissolved oxygen,
turbidity, and conductivity. Groundwater samples will be collected using the procedures specified in
Tetra Tech SOP SA-1.1 and SA-1.6 (Appendix B). Samples will be identified as described in Tetra Tech
SOP CT-04 (Appendix B). Worksheets #17 and #18 specify the groundwater sample locations and

analytes for this investigation, and Worksheet #23 specifies the analytical methods to be used.

Eight groundwater samples will be collected during the first sampling event. Based on results of the
chemical data gathered during the first event, additional groundwater monitoring wells (not to exceed

three new wells) will be installed in biased locations during a second sampling event.

Field Decontamination Procedure

Sample containers will be provided certified-clean from the analytical laboratories. Sampling equipment
(e.g., non-disposable hand trowels, hand augers) will be decontaminated prior to and between sampling
at each location. At each site, an abbreviated decontamination procedure consisting of a soapy water
(laboratory-grade detergent) rinse followed by a deionized water rinse will be performed. Field

decontamination will be conducted as described in Tetra Tech SOP SA-7.1 (Appendix B).

Investigation Derived Waste Management

It is anticipated that waste materials will be generated during the field investigation. IDW for Site 4
includes purge water and soil cuttings (if new wells are installed). These wastes must be disposed in
such a manner that does not contribute to further environmental contamination or pose a threat to public
health or safety. Tetra Tech SOP SA-7.1 (Appendix B) provides information on the handling of IDW.
Drums for storage of IDW will be provided by NCBC Gulfport Public Works Division (PWD). Disposal of
the IDW following receipt of the analytical data should be coordinated with PWD.

Documentation and Records

Field documentation will be performed in accordance with Tetra Tech SOP SA-6.3 (Appendix B). A
summary of field activities will be properly recorded in a bound logbook with consecutively numbered
pages that cannot be removed. Logbooks will be assigned to field personnel and will be stored in a

secured area when not in use.
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At a minimum, the following information will be recorded in the site logbook:

o Name of the person to whom the logbook is assigned.

e Project name.

e Project start date.

o Names and responsibilities of on-site project personnel including subcontractor personnel.

e Arrival/departure of site visitors.

e Arrival/departure of equipment.

e Sampling activities and sample log sheet references.

e Description of subcontractor activities.

e Sample pick-up information, including chain-of-custody numbers, air bill numbers, carrier, time, and
date.

o Description of borehole or monitoring well installation activities and operations.

¢ Health and safety issues.

e Description of photographs including date, time, photographer, picture number, location, and

compass direction of photograph.

Entries will be written in ink and no erasures will be made. If an incorrect entry is made, striking a single
line through the incorrect information will make the correction; the person making the correction will initial
and date the change. Boring logs, sampling forms, and other field forms will be used to document field

activities.

Data Packages

Data packages will include receipt of analytical data packages from the fixed-base laboratory and

generation of Tetra Tech data validation reports.

Data Review Tasks

The fixed-base laboratory will verify that samples listed on the chain-of-custody are analyzed in
accordance with methods specified on the chain-of-custody form, the laboratory scope of work, and in this
SAP. Data verification and validation will be performed by Tetra Tech as described in Worksheets #35

and #36. A data validation report will be produced for each Sample Delivery Group (SDG).

Field data records and validated data will be reviewed by Tetra Tech personnel to determine the usability

of the data (see Worksheet #37). The outcome of this assessment will be conveyed to the Project Team
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for agreement before the project report is finalized. Data limitations pertaining to Project Quality

Objectives and PSLs will be identified, and corrective actions will be taken as necessary.

ADDITIONAL PROJECT-RELATED TASKS

Additional project-related tasks include:

e Analytical Tasks

o Data Generation Procedures
e Data Management

e Assessment and Oversight
o Data Review

e Project Reports

Analytical Tasks

Empirical and CFA are both a current Department of Defense (DoD) Environmental Laboratory
Accreditation Program (ELAP) accredited laboratory. Copies of the laboratory accreditation for Empirical
and CFA can be found in Appendix B. Microseeps and Microbial Insights are not DoD ELAP accredited
laboratories, but will only be used for screening analyses for natural attenuation parameters (including
chlorinated VOC-reducing bacteria and enzymes). Analyses will be performed in accordance with the
analytical methods identified in Worksheet #19. Empirical and CFA will perform chemical analyses
following laboratory-specific SOPs (Worksheets #19 and #23) developed based on the analytical methods
listed in Worksheets #19 and #30. Proprietary laboratory SOPs (SOPs identified in Worksheet #23) have
been reviewed by the Tetra Tech Project Chemist and were found to be suitable for this project.

Results will be reported in each analytical data package and electronic data deliverable (EDD). This
information will also be captured in the project database that will eventually be uploaded to the Naval

Installation Restoration Information Solution (NIRIS).

The analytical data packages provided by Empirical and CFA will be in a Contract Laboratory
Program (CLP)-like format and will be fully validatable and contain raw data, summary forms for sample
and laboratory method blank data, and summary forms containing method-specific QC information
[results, recoveries, relative percent differences (RPDs), relative standard deviations, and/or percent

differences, etc.].

11JAX0118 56 CTO JM48



Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

Data Generation Procedures

Project documentation and records include the following:

e Field sample collection and field measurement records, as described in Worksheets #27 and #29.

e Data assessment documents and records, as listed in Worksheet #29.

Data recording formats are described in Worksheet #27.

Data Management

Data management tasks, including the data handling, tracking, storage, archiving, retrieval, and security

processes, are addressed in Worksheet #29.

Assessment and Oversight

Refer to Worksheet #32 for assessment findings and corrective actions and to Worksheet #33 for QA

Management Reports.

Data Review

Data verification is described in Worksheet #34, data validation is described in Worksheets #35 and #36,

and the usability assessment is described in Worksheet #37.

Project Reports

A Draft Groundwater Evaluation Report will be prepared and submitted to the Navy and regulators
(i.e., the Partnering Team) for review. The report will include a summary of the work performed in the
approved SAP, field modifications as documented by the Tetra Tech FOL, summary and analysis of the

analytical results, updated CSMs, and conclusions and/or recommendations.

Tetra Tech will respond to comments received on the draft report. The final version of the report will be

submitted in hardcopy and electronic format to the project stakeholders.
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SAP Worksheet #15 — Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1

Natural attenuation Parameters of TOC, anions (chloride and sulfate), dissolved sulfide, orthophosphate, ammonia, volatile fatty acids, and
dissolved gases; and Bacteria and Enzyme Parameters of Dehalococcoides and Functional Genes (TCE reductase, BAV1 VC reductase, and VC
reductase) are being collected to evaluate the occurrence of natural attenuation. These target analytes are not included in this worksheet because
there are not defined PSLs associated with these parameters.

Matrix: Groundwater
Analytical: VOCs

EMPIRICAL
CAS PSL PSL PQLG LOQ LOD DL
Analyte Number (ug/L) Reference’ (ug/L) (ug/L) (ug/L) (ug/L)
CIS-1,2-DICHLOROETHENE 156-59-2 70 FED MCL 23 1.0 0.50 0.25
TRANS-1,2-DICHLOROETHENE 156-60-5 100 FED MCL 33 1.0 0.50 0.25
TRICHLOROETHENE 79-01-6 5 FED MCL 1.7 1.0 0.50 0.25
VINYL CHLORIDE 75-01-4 2 FED MCL 0.67 1.0 0.50 0.25

Notes:

CAS — Chemical Abstracts Service
PQLG - Project Quantitation Limit Goal
pg/L = microgram per liter

' Groundwater PSL references: FED MCL = USEPA Maximum Contaminant Levels, National Primary Drinking Water Regulations (5/2009)
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Matrix: Groundwater
Analytical: Metals

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

EMPIRICAL
CAS PSL PSL ) PQLG LOQ LOD DL
Analyte Number (ug/L) Reference (ug/L) (ug/L) (ug/L) (ug/L)
IRON 7439-89-6 11,000 MS TIER 1 TRG 3,700 25 15 7.5
MANGANESE 7439-96-5 730 MS TIER 1 TRG 240 3.75 1.5 0.75
Notes:

'Groundwater PSL references: MS TIER 1 TRG = MDEQ Tier 1 TRGs, Groundwater (2/2002)
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Matrix: Groundwater
Analytical: Dioxins/Furans

PSL CFA
ANALYTE NUCN’I*BSER (ES/"L) REFERENCE! P(S"/?j LOQ LOD EDL
9 9 (ug/L) (ug/L) (ug/L)

1,2,3,4,6,7,8-HPCDD 35822-46-9 0.0000446 MS TIER 1 TRG 0.000015 0.000015 0.00005 0.0000333
1,2,3,4,6,7,8-HPCDF 67562-39-4 0.0000446 MS TIER 1 TRG 0.000015 0.000015 0.00005 0.0000333
1,2,3,4,7,8,9-HPCDF 55673-89-7 0.0000446 MS TIER 1 TRG 0.000015 0.000015 0.00005 0.0000333
1,2,3,4,7,8-HXCDD 39227-28-6 0.00000446 MS TIER 1 TRG 0.0000015 0.0000015 0.00005 0.0000333
1,2,3,4,7,8-HXCDF 70648-26-9 0.00000446 MS TIER 1 TRG 0.0000015 0.0000015 0.00005 0.0000333
1,2,3,6,7,8-HXCDD 57653-85-7 0.0000108 MS TIER 1 TRG 0.0000036 0.0000036 0.00005 0.0000333
1,2,3,6,7,8-HXCDF 57117-44-9 0.00000446 MS TIER 1 TRG 0.0000015 0.0000015 0.00005 0.0000333
1,2,3,7,8,9-HXCDD 19408-74-3 0.0000108 MS TIER 1 TRG 0.0000036 0.0000036 0.00005 0.0000333
1,2,3,7,8,9-HXCDF 72918-21-9 0.00000446 MS TIER 1 TRG 0.0000015 0.0000015 0.00005 0.0000333
1,2,3,7,8-PECDD 40321-76-4 0.000000893 MS TIER 1 TRG 0.0000003 0.0000003 0.00005 0.0000333
1,2,3,7,8-PECDF 57117-41-6 0.00000893 MS TIER 1 TRG 0.000003 0.000003 0.00005 0.0000333
2,3,4,6,7,8-HXCDF 60851-34-5 0.00000446 MS TIER 1 TRG 0.0000015 0.0000015 0.00005 0.0000333
2,3,4,7,8-PECDF 57117-31-4 0.000000893 MS TIER 1 TRG 0.0000003 0.0000003 0.00005 0.0000333
2,3,7,8-TCDD 1746-01-6 0.00003 MS TIER 1 TRG 0.00001 0.00001 0.00001 0.00000667
2,3,7,8-TCDF 51207-31-9 0.00000446 MS TIER 1 TRG 0.0000015 0.0000015 0.00001 0.00000667
OCDD 3268-87-9 0.000446 MS TIER 1 TRG 0.00015 0.00015 0.0001 0.0000667
OCDF 39001-02-0 0.000446 MS TIER 1 TRG 0.00015 0.00015 0.0001 0.0000667
TOTAL HPCDD 37871-00-4 - - - NA 0.00005 0.0000333
TOTAL HPCDF 38998-75-3 - - - NA 0.00005 0.0000333
TOTAL HXCDD 34465-46-8 -—- - - NA 0.00005 0.0000333
TOTAL HXCDF 55684-94-1 -—- - - NA 0.00005 0.0000333
TOTAL PECDD 36088-22-9 -—- - -—- NA 0.00005 0.0000333
TOTAL PECDF 30402-15-4 -—- - - NA 0.00005 0.0000333
TOTAL TCDD 41903-57-5 -—- - - NA 0.00001 0.00000667
TOTAL TCDF 55722-27-5 - - - NA 0.00001 0.00000667

Notes:

Bolded compounds indicate PSL values that are less than the laboratory LOQ. However, the Limit of Detection (LOD) is sufficiently low to meet the PSL and for the intended data
use.

Bolded and Shaded compounds have LOQs and LODs that do not meet the PSL. The approach for risk assessment and decision making is described in Worksheet #11,
Sections 11.2 and 11.4. Any uncertainties introduced by LODs or LOQs that are greater than PSLs will be described in the Site Conditions Memorandum. The DL is provided for
completeness of evaluation.

' Groundwater screening references: MS TIER 1 TRG = MDEQ Tier 1 TRGs, Groundwater (2/2002)
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

SAP Worksheet #16 -- Project Schedule / Timeline Table
(UFP-QAPP Manual Section 2.8.2)

DATES (MM/DD/YY) DELIVERABLE
ACTIVITIES ORGANIZATION ADNAT'T%(F;’;BEFD ANTICIPATED DATE ACTUAL
NITIATION OF COMPLETION SUBMITTAL

Prepare Rough Draft SAP Work Plan & Appendices Tetra Tech 06/01/11
Submit Rough Draft SAP Work Plan & Appendices Tetra Tech 06/01/11 06/01/11
Navy Review Navy 06/01/11 06/17/11
Prepare Draft SAP Work Plan & Appendices Tetra Tech 06/17/11 06/24/11
Submit Draft SAP Work Plan & Appendices Tetra Tech 06/24/11 06/24/11
Regulator Review MDEQ 06/24/11 07/24/11
Receive Comments/Comment Resolution Tetra Tech 07/24/11 08/01/11
Prepare Final SAP Work Plan & Appendices Tetra Tech 08/01/11 08/05/11
Submit Final SAP Work Plan & Appendices Tetra Tech 08/05/11 08/05/11
Mobilization and Field Investigation Tetra Tech 10/03/11 10/07/11
Complete Field Investigation and Demobilization Tetra Tech 10/07/11 10/07/11

Empirical, CFA,

Microseeps, and 10/07/11 11/07/11
Laboratory Analysis Microbial Insights
Data Validation Tetra Tech 11/07/11 12/07/11
Database Entry Tetra Tech 12/07/11 12/14/11
Prepare Draft Site Conditions Memorandum Tetra Tech 12/15/11 01/16/12
Submit Draft Site Conditions Memorandum Tetra Tech 01/16/12 01/16/12
Navy Review Navy 01/16/12 01/27/12
Prepare Draft Final Site Conditions Memorandum Tetra Tech 01/27/12 02/03/12
Submit Draft Final Site Conditions Memorandum Tetra Tech 02/03/12 02/03/12
Regulator Review MDEQ 02/03/12 03/05/12
Receive Comments/Comment Resolution Tetra Tech 03/05/12 03/05/12
Prepare Final Site Conditions Memorandum Tetra Tech 03/05/12 03/16/12
Submit Final Site Conditions Memorandum Tetra Tech 03/16/12 03/16/12

Bold activities are deliverables.
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

SAP Worksheet #17 — Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

The sampling activities to be conducted in support of the Site 4 groundwater evaluation are presented
below, including the proposed sample locations, sampling methods, and a rationale for the sampling
activities. The proposed sample locations are presented on Figure 17-1. Rationale for proposed
sampling locations are presented in Table 17-1. The proposed groundwater sampling locations for Sites 4
were chosen based on the CSM, the current understanding of site-specific conditions, and the need to

collect data that will help resolve the problem statement described in Worksheet #11.

Groundwater Sampling

Two semiannual rounds of groundwater water monitoring will be conducted in the area of the known
chlorinated VOCs groundwater plume. Synoptic groundwater levels will be measured in each monitoring
well to determine the groundwater flow direction. Groundwater samples will be analyzed for the site
COCs of VOCs, metals, and dioxins/furans. Natural attenuation parameters will be collected to assess
the favorability of geochemical conditions for reductive dechlorination. Natural attenuation parameters for
this study are ammonia, orthophosphate, sulfate, sulfide, chloride, dissolved gases (MEE and hydrogen),
volatile fatty acids, and TOC. Additionally, to determine the efficacy of natural attenuation, groundwater
samples collected during the initial event will be analyzed for microbial analysis of chlorinated
VOCs-reducing bacteria and enzymes (BAV1 VC R-Dase, Dhc, TCE R-Dase, and VC R-Dase). Field
measured investigation parameters for groundwater will include dissolved oxygen, ORP, pH, conductivity,

temperature, and turbidity will also be collected during both sampling events.

In order to evaluate the extent of the chlorinated VOCs groundwater plume at Site 4, it may be required
that additional monitoring wells be installed. Up to three additional permanent monitoring wells will be
installed during the second round of groundwater monitoring at locations downgradient of any monitoring

well with COCs concentrations that exceed PSLs.

General Sampling and Analysis

Field QC samples will be collected as part of the investigation, including field duplicates, trip blanks, and
equipment rinsate blanks. Worksheet #20 presents the field QC sample summary. Also, additional
sample volume will be collected as necessary for the laboratory QC of matrix spike/ matrix spike
duplicate (MS/MSD) analyses (for VOCs and dioxins/furans) and matrix spike/ matrix duplicate (MS/MD)
analyses (for metals). The COCs associated with the groundwater samples that require field QC samples
are presented in Worksheet #15. Groundwater samples for natural attenuation parameters and microbial
analysis do not require field QC samples. The analytical method/SOPs are identified in Worksheet #23.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

TABLE 17-1

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

SAMPLE LOCATIONS/RATIONALE

SITE 4

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Location

Rationale

Analytes

GPT-04-10R

Upgradient/Side Gradient Well

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters

GPT-04-15

Side Gradient Well

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters

GPT-04-25

Within the Plume

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters

GPT-04-26

Within the Plume (Deep)

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters

GPT-04-28

Down Gradient Well

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters

GPT-04-30

Down Gradient Well

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters

GPT-04-31

Side Gradient Well

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters

GPT-04-32

Upgradient/Side Gradient Well

VOCs, Metals, Dioxins/Furans; Microbial
Analysis (one event); Natural
Attenuation Parameters
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport

Groundwater Plume
Revision

Evaluation
Number: 1

Site Location: Gulfport, Mississippi Revision Date: April 2012
SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)
NUMBER
SAMPLING LOCATION/ DEPTH SAMPLING SOP
IDENTIFICATION NUMBER MATRIX (feet bgs) ANALYTICAL GROUP OF REFERENCE
SAMPLES
Groundwater (each sampling event)
VOCs
Dioxli\flijlazljrans Tetra Tech SOPs SA-1.1,
GPT-04-10R-YYYYMMDD Groundwater 4-14 ; . , 1 SA-6.3, GH-1.2, GH-2.4,
Microbial Analysis
; GH-2.8, and CT-04
Natural Attenuation
Parameters
VOCs
Diox'i\ﬂiﬁi'jrans Tetra Tech SOPs SA-1.1,
GPT-04-15-YYYYMMDD Groundwater 5-15 ; . \ 1 SA-6.3, GH-1.2, GH-2.4,
Microbial Analysis
; GH-2.8, and CT-04
Natural Attenuation
Parameters
VOCs
Diox'i\f]‘:},i'jrans Tetra Tech SOPs SA-1.1,
GPT-04-25-YYYYMMDD Groundwater 6-16 ; . , 1 SA-6.3, GH-1.2, GH-2 .4,
Microbial Analysis
. GH-2.8, and CT-04
Natural Attenuation
Parameters
VOCs
Diox'?ﬂi},"_l'jrans Tetra Tech SOPs SA-1.1,
GPT-04-26-YYYYMMDD Groundwater 28-38 . . ) 1 SA-6.3, GH-1.2, GH-2.4,
Microbial Analysis
. GH-2.8, and CT-04
Natural Attenuation
Parameters
VOCs
Diogierals Tetra Tech SOPs SA-1.1,
GPT-04-28-YYYYMMDD Groundwater 6-16 ; . , 1 SA-6.3, GH-1.2, GH-2.4,
Microbial Analysis
. GH-2.8, and CT-04
Natural Attenuation
Parameters
VOCs Tetra Tech SOPs SA-1.1,
GPT-04-30-YYYYMMDD Groundwater 5-15 Metals 1 SA-6.3, GH-1.2, GH-2.4,
Dioxins/Furans GH-2.8, and CT-04
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Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

NUMBER
SAMPLING LOCATION/ DEPTH SAMPLING SOP
IDENTIFICATION NUMBER MATRIX (feet bgs) ANALYTICAL GROUP SAI\?FL:LES REFERENCE
Microbial Analysis
Natural Attenuation
Parameters
VOCs
_ Metals Tetra Tech SOPs SA-1.1,
Dioxins/Furans
GPT-04-31-YYYYMMDD Groundwater TBD Microbial Analysis 1 SA-6.3, GH-1.2, GH-2 .4,
Natural Attenuation GH-2.8, and CT-04
Parameters
VOCs
Diox'i\gf_l'jrans Tetra Tech SOPs SA-1.1,
GPT-04-32-YYYYMMDD Groundwater TBD Microbial Analysis 1 SA-6.3, GH-1.2, GH-2.4,
Natural Attenuation GH-2.8, and CT-04
Parameters
GPT-04-##-YYYYMMDD TBD based on first round Tetra Tech SOPs SA-1.1,
(potential future well- second | Groundwater TBD exceedances 1 SA-6.3, GH-1.2, GH-2.4,
event) GH-2.8, and CT-04
Duplicates
VOCs Tetra Tech SOPs SA-1.1,
GPT-04-25-YYYYMMDD-01 Groundwater TBD Metals 1 SA-6.3, GH-1.2, GH-2 .4,
Dioxins/Furans GH-2.8, and CT-04
) Tetra Tech SOPs SA-1.1,
GPT-04-XX-YYY_YMMDD-02 Groundwater TBD TBD based on first round 1 SA-6.3. GH-1.2, GH-2.4,
(second sampling event) exceedances GH-2.8. and CT-04

Notes:

YYYYMMDD - date in year (YYYY) month (MM) day (DD)
XX — Location designation to be determined in the field/ Duplicates will be collected at locations were contamination is most likely.
## - Potential second round well to be identified sequentially starting at 33.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

SAP Worksheet #19 -- Analytical SOP Requirements Table
(UEP-QAPP Manual Section 3.1.1)

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

PRESERVATION MAXIMUM
ANALYTICAL ANALYTICAL AND CONTAINERS SAMPLE REQUIREMENTS HOLDING
MATRIX GROUP PREPARATION METHOD / | (number, size, VOLUME (chemical, TIME
SOP REFERENCE ® and type) (units) temperature, light (preparation/
protected) analysis)
Hydrochloric acid
Groundwater Three )
and aqueous | VOCs SW'_8‘}6 5030/82608B, 40-milliliter 5mL (C|_<|)(cz)ll)tz)o <p6|_°|é'27no ;::adlagiss to
QC samples Empirical SOP-202 (mL) glass vials = y
headspace
Groundwater SW-846 3010A/ _ Nitric acid (HNO3)
and aqueous | Metals 6010C One .500 mL 50 mL to pH <2; Cool to 180 da_ys to
) plastic bottle <RO analysis
QC samples Empirical SOP-100/105 <6°C
Groundwater SW-846 8290A Two 1-liter (L) 30 day.s for
. , o extraction,
and aqueous | Dioxins/ Furans CFA SOP CF-OA-E-001, glass amber 1,000 mL Cool to <6°C 45 days for
QC samples CF-OA-E-002 bottles analysis
Sulfuric acid
Groundwater | TOC SW-846 90604, One 500-mL | 550 L (H,SO4) to pH <2; | 28 daysto
Empirical SOP-221 plastic bottle o analysis
Cool to <6°C
Groundwater | Orthophosphate | SM 4500PM, One 500-mL 50 mL Cool to <6°C 28 days to
Empirical SOP-165 plastic bottle analysis
Chloride/
Groundwater Anions (chloride | s\w-846 9056A, One 500-mL 5 mL for each Cool to <6°C Sulfate -
and sulfate) Empirical SOP-145 plastic bottle analyte 28 days to
analysis
11JAX0118 67 CTO JM48



Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

PRESERVATION MAXIMUM
ANALYTICAL ANALYTICAL AND CONTAINERS SAMPLE REQUIREMENTS HOLDING
MATRIX GROUP PREPARATION METHOD / (number, size, VOLUME (chemical, TIME
SOP REFERENCE @ and type) (units) temperature, light | (preparation/
protected) analysis)
1 mL 2 Normal
Groundwater | Dissolved Sulfide | SM 45008° F, One 500-mL 200 mL Zinc acetate with 7 days to
Empirical SOP-153 plastic bottle NaOHtoapH>9; | analysis
Cool to <6°C
. SM 4500NH3D, One 500-mL H,SO, to pH <2; 14 days to
Groundwater | Ammonia Empirical SOP-167 plastic bottle 25 mL Cool to <6°C analysis
Dehalococcoides | Lab proprietary Methods, If_iﬁ:rosratory S(:'Iz(i%;?; 4-
Groundwater | and reductase MI SOP DNA-gPCR and ferred)—1 1L Cool to <6°C 48 h :
enes SOP DNA EXT (preferred)— ours to
9 per sample analysis
i RSK SOP 175, One —20 mL
Groundwater (E)I\'/Isé'g')"ed 925€S | \hcroseeps SOP AM20 glass vial with | 20 mL Cool to <6°C 1 daysto
GAX stopper septa y
RSK SOP Two - 40 mL 40 mL Cool to <6°C 14 days to
Groundwater aljjfg\ézi?ases Microseeps SOP 3{:@6\;%18(?:“ analysis
PM01/AM20 GAX grey septa
Three 40-mL 7 mL Preserve with 14 days to
Volatile Fatty SW-846 9056, glass vials benzalkonium analysis
Groundwater | .o Microseeps SOP AM23 chloride;
GAX Cool to £6°C

! Laboratory SOPs are subject to revision and updates during duration of the project, the laboratory will use the most current revision of the SOP at
the time of analysis.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

SAP Worksheet #20 -- Field Quality Control Sample Summary Table
(UEP-QAPP Manual Section 3.1.1)

Groundwater Plume Evaluation

Revision Number: 1
Revision Date: April 2012

NUMBER TOTAL
ANALYTICAL NUMBER OF | NUMBER OF NUMBER NUMBER NUMBER OF NUMBER
MATRIX GROUP SAMPLING FIELD OF OF FIELD | OF EQUIP. VOA TRIP OF
LOCATIONS | DUPLICATES | MS/MSDS* BLANKS BLANKS SAMPLES
BLANKS
TO LAB
VOCs 8 1 1M1 0 1 1 11
Metals 8 1 1/1 0 1 NA 10
Groundwater | Dioxins/Furans 8 1 11 0 1 NA 10
(Round 1) Natural Attenuation 8 NA NA NA NA NA 8
Parameters
Microbial Analysis 8 NA NA NA NA NA 8
VOCs 8 minimum 1 1 0 1 y 11 minimum
11 maximum 14 maximum
Metals 8 minimum 1 11 0 1 NA 10 minimum
Groundwazter 11 maximum 13 maximum
(Round 2)° | pioxins/Furans 0 minimum 1 11 0 1 NA 0 minimum
11 maximum 13 maximum
NA Parameters 8 minimum NA NA NA NA NA 8 minimum
11 maximum 11 maximum
Notes:

1 Although the MS/MSD is not typically considered a field QC and is not included in the total number of samples to the laboratory, it is included here because
location determination is often established in the field.

2 Analytical groups for round two will be limited based on exceedances of the first round.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

SAP Worksheet #21 -- Project Sampling SOP References Table
(UEP-QAPP Manual Section 3.1.2)

/ ORIGINATING MOFD(;EED
REFERENCE | TITLE, REVISION DATE AND/OR | ORGANIZATION
NUMBER NUMBER OF SAMPLING EQUIPMENT TYPE Pvlsgilql}EgT COMMENTS
SOP (Y/N)
Title: Sample Nomenclature Contained in
CT-04 Effective Day: March 9, 2009 Tetra Tech NA N A ;
Revision 2 ppendix B.
Title: Database Record and
Quality Assurance Contained in
CT-05 Effective Day: January 29, 2001 Tetra Tech NA N Appendix B.
Revision 2
Title: Evaluation of Existing
Monitoring Wells and Water Level Contained in
GH-1.2 Measurement Tetra Tech NA N A dix B
Effective Day: September 2003 ppendix 5.
Revision 2
Title: Groundwater Contour Maps Health and safety equipment, well
and Flow Determinations drilling and installation equipment, Contained in
GH-2.5 Effective Day: June 1999 Tetra Tech hydrogeologic equipment, drive N Appendix B.
Revision 1 point installation tools
Title: Groundwater Monitoring Health and safety equipment, well
Well Installation drilling and installation equipment, Contained in
GH-2.8 Effective Day: September 2003 Tetra Tech hydrogeologic equipment, drive N Appendix B.
Revision 3 point installation tools
Title: Utility L ocating and R ;
. emote subsurface sensing, ; .
HS-1.0 Excav_at|on Clearance Tetra Tech magnetometer, ground penetrating N Contam_ed n
’ Effective Day: September 2003 ’ Appendix B.
. radar, etc.
Revision 2
Title: Data Validation- Contract
Laboratory Program (CLP)
DV-01 Orqgnics for Solid and Aqueous Tetra Tech NA N Contain(_ad in
Matrices Appendix B.
Effective Day: January 28, 2009
Revision 3
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

/ ORIGINATING MOE(I)I;IED
REFERENCE | TITLE, REVISION DATE AND/OR | ORGANIZATION
NUMBER NUMBER OF SAMPLING EQUIPMENT TYPE P\E/g\éigr COMMENTS
SOP (YIN)
Title: Data Validation- CLP
Inorganics for Solid and Aqueous Contained in
DV-03 Matrices Tetra Tech NA N Aopendix B
Effective Day: February 2, 2009 PP '
Revision 0
Title: Data Validation-
Polychlorinated Dibenzodioxins
and Polychlorinated Contained in
DV-06 Dibenzofurans for Solid and Tetra Tech NA N A .
. ppendix B.
Aqueous Matrices
Effective Day: August 13, 2001
Revision 0
Title: Groundwater Sample
Acquisition and Onsite Water Contained in
SA-1.1 Quality Testing Tetra Tech NA N Aopendix B
Effective Day: April 7, 2008 PP :
Revision 7
Title: Natural Attenuation
Parameter Collection Contained in
SA-1.6 Effective Day: September 2003 Tetra Tech NA N Appendix B.
Revision 1
Title: Direct Push Technology
™ H 1
SA-2.5 (E?fzgggzbl?);@}//ﬁéggz%ng:r, 2)003 Tetra Tech Geoprobe and sampling equipment N iggfr:g?fén
Revision 3
Title: Non_Radiological Sample
Handling Contained in
SA-6.1 Effective Day: February 2004 Tetra Tech NA N Appendix B.
Revision 3
Title: Field Decontamination Contained in
SA-6.3 Effective Day: March 9, 2009 Tetra Tech NA N A ;
Revision 3 ppendix B.
11JAX0118 71 CTO JM48




Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

ORIGINATING MO;D(I)I;IED
REFERENCE | TITLE, REVISION DATE AND/OR | ORGANIZATION
NUMBER NUMBER OF SAMPLING EQUIPMENT TYPE Pvlig\llqllic’:)T COMMENTS
SOP (YIN)

Title: Decontamination of Field
) Equipment Contained in
SA-7.1 Effective Day: January 28, 2009 Tetra Tech NA N Appendix B.

Revision 6

Note: Appendix B provides SOPs for activities to be conducted during the Site 4 investigation. SOPs have been marked through with a
red “X” to indicate a section of the SOP that is not relevant and/or applicable to Site 4. Mark-ups have been initialed and dated.
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

SAP Worksheet #22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table
(UEP-QAPP Manual Section 3.1.2.4)

FIELD 1 ACCEPTANCE | CORRECTIVE | RESPONSIBLE SOP
EQUIPMENT ACTIVITY FREQUENCY CRITERIA ACTION PERSON REFERENCE? COMMENTS
Water Quality Visual Daily Manufacturer's | Operator Tetra Tech FOL | GH-2.8, SA- None
Meter (YSI 600 Inspection guidance correction or or designee 1.1,
Series or replacement Manufacturer’s
equivalent) Calibration/ Beginning and Guidance
Verification end of day Manual
Turbidity Meter Visual Daily Manufacturer's | Operator Tetra Tech FOL | GH-2.8, SA- None
(LaMotte 2020 or | Inspection guidance correction or or designee 1.1,
equivalent) replacement Manufacturer’s
Calibration/ Beginning and Guidance
Verification end of day Manual
Electronic Water Visual Daily 0.01 foot Operator Tetra Tech FOL | GH-2.8, SA- None
Level Indicator Inspection accuracy correction or or designee 1.1,
replacement Manufacturer’s
Field checks Once upon Guidance
as per receiving from Manual
manufacturer | vendor
1 Activities may include calibration, verification, testing, maintenance, and/or inspection.
2 Specify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet #21).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #23 -- Analytical SOP References Table
(UFP-QAPP Manual Section 3.2.1)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Lab SOP
Number

Title, Revision Date, and / or
Number

Definitive or
Screening Data

Matrix and
Analytical Group

Instrument

Organization
Performing
Analysis

Variance
to Qsm*
(Y/IN)

Modified for
Project Work?
(Y/N)

Empirical
SOP-100

Metals Digestion/ Preparation,
Methods 3005A/ USEPA CLP
ILMO 4.1 Aqueous, 3010A,
3030C, 3050B, USEPA CLP
ILMO 4.1 (Soil/Sediment), 200.7,
Standard Methods 3030C
(Revision 21, 09/01/10)

Definitive

Groundwater and
Aqueous Field QC
Samples/ Metals
Digestion

NA/ Preparation

Empirical

N

N

Empirical
SOP-105

Metals by Inductively Coupled
Plasma-Atomic Emission
Spectroscopy (ICP-AES)
Technique, SW-846 Methods
6010B, 6010C, USEPA Method
200.7, Standard Methods 19"
Edition 2340B, USEPA CLP ILMO
4.1 (Revision 16, 04/11/10)

Definitive

Groundwater and
Aqueous Field QC
Samples/ Metals

Inductively
Coupled Plasma
(ICP) — Atomic
Emission
Spectroscopy
(AES)

Empirical

Empirical
SOP-145

Determination of Inorganic Anions
in Water by lon Chromatography
using Dionex DX-500 lon
Chromatographs with Hydroxide
Eluent and Dionex Column AS18,
Method 300.0 Guidance (Revision
7, 03/25/10)

Definitive

Groundwater/
Anions

lon
Chromatography
(IC)

Empirical

Empirical
SOP-153

Sulfide Method 376.1 and
Standard Methods SM4500S-F
(19" ED) (Titrametric, lodine) with
Sample Pretreatment to Remove
Interfering Substances or to
Concentrate the Sulfide (Revision
4, 09/07/10)

Definitive

Groundwater/
Dissolved Sulfide

Buret

Empirical

NA

11JAX0118

74

CTO JM48




Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Lab SOP | Title, Revision Date, and / or Definitive or Matrix and Organlza.non Varlanctla Modified for
. : Instrument Performing to QSM :
Number Number Screening Data | Analytical Group . Project Work?
Analysis (Y/N)
(Y/N)
Empirical Phosphorous, Total and Ortho | pefinitive Groundwater/ Spectrophotometer | Empirical NA N
SOP-165 Standard Methods (20™ and 21 Orthophosphate
Editions) Method SM4500P B5E
and Method SM4500PE / USEPA
Method 365.2 (Colorimetric,
Ascorbic Acid, Single Reagent)
(Revision 8, 09/07/10)
Empirical Nitrogen Ammonia, Standard Definitive Groundwater/ lon Probe Empirical NA N
SOP-167 Methods 20™ Edition Method Ammonia
SM4500NH3D and
SM4500NH3BD/ USEPA Method
350.2 (Potentiometric, Titrimetric,
Distillation Procedure) (Revision
3, 12/22/08)
Empirical GC/MS Volatiles using USEPA Definitive Groundwater and GC/MS Empirical N N
SOP-202 Method 624 and SW846 Method Aqueous Field QC
8260B, Including Appendix IX Samples/ VOCs
Compounds (Revision 23,
09/09/10)
Empirical Total Organic Carbon (TOC) by Definitive Groundwater / TOC | TOC Analyzer Empirical NA N
SOP-221 SM5310C, SW846 Method 9060 /
9060A and Lloyd Kahn Revision
09, 07/12/10)
Empirical | Laboratory Sample Receiving, NA Log-In NA Empirical NA N
SOP-QS10 Log In and Storage (Revision 14,
09/07/10)
Proprietary | Analytical Method AM20GAXx Screening Groundwater and Gas Microseeps NA N
Microseeps | Standard Operating Procedure for Aqueous Field QC Chromatography/
SOP- the Analysis of Biodegradation Samples/ Dissolved | Flame lonization
AM20GAX Indicator Gases (Revision 11, Gases (MEE) and Detector (GC/FID)
10/12/10) Hydrogen and Gas
(Bubblestrip Vapor) Chromatography/
Reduction Gas
Detector
(GC/RGD)
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Lab SOP | Title, Revision Date, and / or Definitive or Matrix and Instrument (?Drgraflglr?it;]on \t/c?”asnl\(/;l? Modified for
Number Number Screening Data | Analytical Group ng Q Project Work?
Analysis (Y/N)
(Y/N)

Proprietary | Standard Operating Procedure for | Screening Groundwater and Sampling Microseeps NA N
Microseeps | the Analyses of Low Level Volatile Aqueous Field QC Procedure
SOP- Fatty Acids by lon Samples/ Hydrogen
AM23G Chromatography (Revision 5, Bubblestrip Vapor

11/19/08)
CFA Standard Operating Procedure for | Definitive Groundwater and NA/ Extraction CFA N N
CE-OA-E- | Dioxin/ Furan/ PCB Congener Aqueous QC
001 Sample Processing (Revision 3, Samples/

July 2010) Dioxins/Furans

Standard Operating Procedure for Definitive Groundwater and HRGC/HRMS CFA N N

the Analysis of Polychlorinated Aqueous QC

Dibenzo-p-Dioxins and Samples/

Polychlorinated Dibenzofurans Dioxins/Furans
CFA (PCDDs/PCDFs) by High
CF-OA-E- Resolution Gas Chromatography/
002 High Resolution Mass

Spectrometry (HRGC/HRMS)

(EPA SW-846 Method 8290, EPA

Method 1613B, EPA SW-846

Method 0023A) (Revision 8,

December 2010)
M| SOP- Extraction of DNA from Definitive Groundwater/ DNA Incubator Microbial NA N
DNAEXT Environmental Samples (matrix- Extraction Insights

water, sail, biofilm, bio-Sep

beads) (Revision 1, 01/05/06)
M| SOP- Quantitative Polymerase Chain Definitive Groundwater/ Applied Microbial NA N
DNA gPCR | Reaction (QPCR) (Revision 1, Dehalococcoides Biosystems Insights

01/05/06) and reductase

genes

Note: Copies of all the Laboratory SOPs listed in this table, except those noted as proprietary, can be made available to project and regulatory personnel for
review upon request. If necessary proprietary SOPs may be made available for review; however, proprietary information will be obscured in these review
copies.

NA — Not applicable as the DoD Quality Systems Manual (QSM) does not specify requirements for this method.

1 A Yes in this column indicates that the laboratory SOP differs slightly from the requirements of the DoD QSM. The Partnering Team accepts this

variance as acceptable for this project.

11JAX0118

76

CTO JM48




Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #24 -- Analytical Instrument Calibration Table
(UFP-QAPP Manual Section 3.2.2)

Groundwater Plume Evaluation

Revision Number: 1
Revision Date: April 2012

Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP
Procedure Calibration Responsible | Reference
for
Corrective
Action
GC/MS Bromofluoro- Prior to each Initial Must meet the ion abundance criteria required by Retune and/or clean or Analyst/ Empirical
VOCs benzene (BFB) Calibration (ICAL) the method (SW8260B; Section 7.3.1; Table 4). replace source. No samples Supervisor SOP-202
Tune and at the beginning may be accepted without a
of each 12-hour valid tune.
period.
Initial Calibration Upon instrument The average response factor (RF) for System Correct problem then repeat | Analyst/
(ICAL)-a receipt, for major Performance Check Compound (SPCCs) must be = ICAL. No samples may be Supervisor
minimum of a 5- instrument changes, |0.30 for chlorobenzene and 1,1,2,2-tetrachloroethane, | run until ICAL has passed.
point calibration is or when continuing 2 0.1 for chloromethane, bromoform, and 1,1-
prepared for all calibration dichloroethane. The percent relative standard
target analytes verification (CCV) deviation (%RSD) for RFs for calibration check
does not meet compounds (CCCs) must be < 30%; and %RSD for
criteria. each target analyte must be < 15%, or the linear
regression correlation coefficient (r) must be = 0.995;
or the coefficient of determination () must be > 0.99
(6 points are required for second order).
Retention Time Once per ICAL for Position shall be set using the midpoint standard of NA. Analyst /
(RT) Window each analyte and the ICAL curve when ICAL is performed. On days Supervisor
Position surrogate. when ICAL is not performed, the initial CCV is used.
Establishment
Evaluation of With each sample. RRT of each target analyte must be within + 0.06 Correct problem, then rerun | Analyst/
Relative Retention RRT units. ICAL. Supervisor
Times (RRTs)
Initial Calibration Once after each The percent recovery (%R) for all target analytes Correct problem and verify Analyst/
Verification (ICV) — | ICAL, prior to must be within 80-120% of true values. ICV. If that fails, correct Supervisor
Second Source beginning a sample problem and repeat ICAL.
run. No samples may be run
until ICV has been verified.
ccv Perform one per 12- | The minimum RF for SPCCs must be = 0.30 for Correct problem and rerun Analyst/
hour analysis period | chlorobenzene and 1,1,2,2-tetrachloroethane, = 0.1 CCV. If that fails, repeat Supervisor
after tune and for chloromethane, bromoform, and 1,1- ICAL and reanalyze all
before sample dichloroethane. The percent difference or percent samples analyzed since the
analysis. drift (%D) for all target analytes and surrogates must | last successful CCV.
be < 20%.
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Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP
Procedure Calibration Responsible | Reference
for
Corrective
Action
ICP-AES ICAL - a 1-point At the beginning of None; only one high standard and a calibration Recalibrate and/or perform Analyst/ Empirical
Metals calibration per each day, or if the blank must be analyzed. If more than one the necessary equipment Supervisor SOP-105
manufacturer's QC is out of criteria, calibration standard is used, r must be = 0.995. maintenance. Check the
guidelines is prior to sample calibration standards.
prepared for all analysis. Reanalyze the affected
target analytes data.
ICV — Second Following ICAL, The %R must be within 90-110% of true value. Investigate reasons for Analyst/
Source prior to the analysis failure, reanalyze once. If Supervisor
of samples. still unacceptable, correct
problem and repeat ICAL.
CcCcv At the beginning and | The %R must be within 90-110% of true value. Recalibrate and/or perform Analyst/
end of the sequence the necessary equipment Supervisor
and after every 10 maintenance. Check the
samples. calibration standards.
Reanalyze all affected
samples.
Initial Calibration Before beginning a %D must be within 90%- 110%. Correct the problem, then Analyst /
Blank (ICB) sample sequence. re-prepare and reanalyze. Supervisor
Continuing After the initial CCV, | %D must be within 90%- 110%. Correct the problem, then Analyst /
Calibration Blank after every 10 re-prepare and reanalyze Supervisor
(CcCB) samples, and at the calibration blank and all
end of the affected samples.
sequence.
Low-Level Check Daily after 1-point The %R must be within 80-120% of true value. Investigate and perform Analyst /
Standard (if using ICAL and before necessary equipment Supervisor
1-point ICAL) samples. maintenance. Recalibrate
and reanalyze all affected
samples.
Interference At the beginning of The absolute value of ICS A recoveries must be < Terminate analysis; locate Analyst /
Check Standards an analytical run. LOD; and ICS B recoveries must be within 80-120 and correct problem; Supervisor
(ICS-ICS Aand %R of true value. reanalyze ICS.
ICS B)
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Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP
Procedure Calibration Responsible Reference
for
Corrective
Action
HRGC/HRMS Tune / Mass At the beginning and | Static resolving power must be = 10,000 (10% Retune instrument and verify. Analyst, CFA
o Resolution the end of each 12- valley) for identified masses per method and Assess data for impact. If Supervisor CF-OA-E-002
Dioxins/ Furans Check hour period of lock-mass ion between lowest and highest end resolution is less than
analysis. masses for each descriptor and level of 10,000, narrate or re-inject, as
reference must be < 10% full-scale deflection. necessary.
GC Column Prior to ICAL or Peak separation between 2,3,7,8-TCDD and 1) Readjust windows. Analyst,
Performance CCV. other TCDD isomers must result in a valley of < 2) Evaluate system. Supervisor
Check 25% per method; and identification of all first 3) Perform maintenance.
and last eluters of the eight homologue retention | 4) Reanalyze CPSM.
time windows and documentation by labeling 5) No corrective action is
(F/L) on the chromatogram; and absolute necessary if 2,3,7,8-TCDD is
retention times for switching from one not detected and the % valley
homologous series to the next = 10 seconds for is greater than 25%.
all components of the mixture.
ICAL —a Prior to sample lon abundance ratios must be within limits Correct problem, then repeat Analyst,
minimum of a 5- | analysis, as needed specified in SOP; and signal to noise ratio (S/N) ICAL. No samples may be run | Supervisor
point calibration by the failure of must be = 10:1 for all target analyte ions; and until ICAL has passed.
is prepared for CCV, and when a RSD must be < 20% for RFs for all 17 unlabelled
all target new lot is used as a standards and 9 labelled ISs.
analytes standard source.
ccv At the beginning of lon abundance ratios must be in accordance Correct problem, repeat CCV. Analyst,
each 12-hour period, | with SOP; and RF (unlabelled standards) must If CCV fails, repeat ICAL and Supervisor
and at the end of be < 20%D of average RF from ICAL; and RF reanalyze all samples
each analytical (labelled standards) must be < 30%D of average | analyzed since last successful
sequence. RF from ICAL. CCV End of Run CCV: IfRF
(unlabeled standards) >20%D
and <25%D and/or RF
(labeled standards) >30%D
and <35%D of the average
RF from ICAL, then use mean
RF from bracketing CCVs to
quantitate impacted samples
instead of the ICAL mean RF
value. If bracketing CCVs
differ by more than 25% RPD
(unlabeled) or 35% RPD
(labeled), then run a new ICAL
within 2 hours, and re-
quantitate samples.
Otherwise, reanalyze samples
with positive detections.
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Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP
Procedure Calibration Responsible Reference
for
Corrective
Action
gPCR Initial Assay Once per assay Standard curve — Non-linear coefficient of Rerun and/or optimize assay. Analyst, Microbial Insights
. Calibration determination (r2) must be = 0.95. Supervisor SOP - DNA gPCR
DNA Functioinal (standard curve)
Genes
ccv Primary — Primary: Standard curve - r* must be = 0.95. Rerun assay / check reagents. Analyst
Semiannual Replicate within 1 Threshold Cycle (CT) Non conformance report—call | Supervisor
Secondary — every Secondary: CT value within 2 units of same service engineer with ABI
plate (assay) point on standard curve.
IC ICAL —a Perform after major r> must be = 0.99. Recalibrate and/or perform the | Analyst, Microseeps
. minimum of a 5- | instrument necessary equipment Supervisor SOP AM23G
Volatile Fatty point calibration | maintenance and maintenance. Check the
Acids is prepared for upon failure of calibration standards.
all target second consecutive Reanalyze the affected data.
analytes. CCV as needed.
ICV — Second Once after each The %R of all analytes must be within 85-115% Correct problem and verify Analyst,
Source ICAL prior to sample | of true value. second source standard. Supervisor
analysis. Reanalyze ICAL.
CCcVv At the beginning and | The %R of all analytes must be within 85-115% Repeat ICAL and reanalyze all | Analyst,
end of the sequence | of true value. samples analyzed since the Supervisor
and after every 10 last successful CCV.
samples.
GC-FID ICAL — a Perform after major r’must be = 0.995. Recalibrate and/or perform the | Analyst, Microseeps
Dissolved Gases minimum of a 5- | instrument necessary equipment Supervisor SOP AM20GAX
(MEE) point calibration maintenance and maintenance. Check the
is prepared for upon failure of calibration standards.
all target second consecutive Reanalyze the affected data.
analytes. CCV as needed.
ICV — Second Once after each The %R of all analytes must be within 85-115% Correct problem and verify Analyst,
Source ICAL prior to sample | of true value. second source standard. Supervisor
analysis. Reanalyze ICAL.
ccv At the beginning and | The %R of all analytes must be within 85-115% Repeat ICAL and reanalyze all | Analyst,
end of the sequence of true value. samples analyzed since the Supervisor
and after every 10 last successful CCV.
samples.
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Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP
Procedure Calibration Responsible Reference
for
Corrective
Action
GC-FID ICAL —a Perform after major The RSD for RFs for the target analyte must be Recalibrate and/or perform the | Analyst, Microseens
Dissolved Gases mipimun_\ ofe_l 5- inst_rument <20%, or r*must be = 0.995. necessary equipment Supervisor SOP AMEOGA
(Hydrogen) point calibration maintenance and maintenance. Check the X
ydrog is prepared for upon failure of calibration standards.
all target second consecutive Reanalyze the affected data.
analytes. CCV as needed.
ICV — Second Once after each The %R of the target analyte must be within 80- Correct problem and verify Analyst,
Source ICAL prior to sample | 120% of true value. second source standard. Supervisor
analysis. Reanalyze ICAL.
CCcVv At the beginning and | The %R of the target analyte must be within 80- Repeat ICAL and reanalyze all | Analyst,
end of the sequence 120% of true value. samples analyzed since the Supervisor
and after every 10 last successful CCV.
samples.
TOC Analyzer ICAL —a Upon instrument The RSD for RFs for the target analyte must be Correct problem then repeat Analyst, Empirical
minimum of a 5- | receipt, major < 20%, or r must be = 0.995. ICAL. No samples may be run | Supervisor SOP-221
TOC point calibration instrument change, until ICAL has passed.
is prepared or when the CCV
does not meet
criteria.
ICV — Second Once after each The %R must be within 90-110% of true value. Correct problem and verify Analyst,
Source ICAL prior to sample ICV. If that fails, correct Supervisor
analysis. problem and repeat ICAL. No
samples may be run until ICV
has been verified.
CCVv Analyze standard at The %R must be within 90-110% of true value. Correct problem and rerun Analyst,
the beginning and CCV. If that fails, repeat ICAL | Supervisor
end of sequence and reanalyze all samples
and after every 10 analyzed since the last
samples. successful CCV.
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Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP
Procedure Calibration Responsible Reference
for
Corrective
Action
Ic ICAL - A Upon instrument The RSD for RFs for each target analyte must Correct problem then repeat Analyst, Empirical
. minimum of a 3- | receipt, major be <20%, or r must be = 0.995. ICAL. No samples may be run | Supervisor SOP-145
Anions point calibration | instrument change, until ICAL has passed.
is prepared and or when the CCV
establish linear does not meet
calibration criteria.
range for all
target analytes
ICV — Second Once after each The %R must be within 90-110% of true value Correct problem and verify Analyst,
Source ICAL prior to sample | and retention times (RTs) must be within ICV. If that fails, correct Supervisor
analysis. appropriate windows. problem and repeat ICAL. No
samples may be run until ICV
has been verified.
CCVv Analyze standard at The %R must be within 90-110% of true value Correct problem and rerun Analyst,
the beginning and and all target analytes must be within CCV. If that fails, repeat ICAL | Supervisor
end of sequence established RT windows. and reanalyze all samples
and after every 10 analyzed since the last
samples. successful CCV.
Buret Standardization Daily prior to sample | Standardized using 0.25 Normal sodium An acceptable titrant is Analyst, Empirical
; ) analysis. thiosulfate solution. compared against an Supervisor SOP-153
Dissolved Sulfide independent source identified
as an LCS/ICV.
ICV — Second After ICAL and prior The %R must be within 80-120% of true value. Recalibrate. Analyst,
Source to sample analysis. Supervisor
Cccv At beginning and . If the CCV fails high, report Analyst,
end of each run The %R must be within 80-120% of true value. samples that are less than the Supervisor
sequence and after LOQ. Recalibrate and/or
every 10 samples. reanalyze samples back to last
acceptable CCV.
lon Probe Standardization Daily prior to sample | Standardized using 1.0 and 10.0 mg/L An acceptable titrant is Analyst, Empirical
analysis. Ammonium Chiloride. compared against an Supervisor SOP-167
Ammonia independent source identified
as an LCS/ICV.
ICV — Second After ICAL and prior The %R must be within 90-110% of true value. Recalibrate. Analyst,
Source to sample analysis. Supervisor
Cccv At beginning and . If the CCV fails high, report Analyst,
end of each run The %R must be within 90-110% of true value. samples that are less than the Supervisor
sequence and after LOQ. Recalibrate and/or
every 10 samples. reanalyze samples back to last
acceptable CCV.
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Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP
Procedure Calibration Responsible Reference
for
Corrective
Action
Spectrophoto- ICAL —a Upon instrument The RSD for RFs for the target analyte must be Correct problem then repeat Analyst, Empirical
meter minimum of a 5- | receipt, major < 20%, or r must be = 0.995. ICAL. No samples may be run | Supervisor SOP-165
Orthophosphate point calibration instrument change, until ICAL has passed.
is prepared or when the CCV
does not meet
criteria.
ICV — Second Once after each The %R must be within 90-110% of true value. Correct problem and verify Analyst,
Source ICAL prior to sample ICV. If that fails, correct Supervisor
analysis. problem and repeat ICAL. No
samples may be run until ICV
has been verified.
ccv Analyze standard at The %R must be within 90-110% of true value. Correct problem and rerun Analyst,
the beginning and CCV. If that fails, repeat ICAL | Supervisor

end of sequence
and after every 10
samples.

and reanalyze all samples
analyzed since the last
successful CCV.

Notes: Dehalococcoides, Functional Genes (TCE reductase, BAV1 VC reductase, VC reductase) are being collected to support the occurrence of natural attenuation and no further QC
information will be presented for these analyses.
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Instrument / Maintenance Activit Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment y Activity Activity q y Criteria Action Person Reference

GC/MS Check pressure and gas VOCs lon source, Prior to ICAL | Acceptable ICAL | Correct the problem | Analyst, Empirical
supply daily. Bake out trap injector liner, and/or as and CCV. and repeat ICAL or Supervisor SOP-202
and column, manual tune if column, necessary. CCV.

BFB not in criteria, change column flow,
septa as needed, cut column purge lines,
as needed, change trap as purge flow,
needed. Other maintenance trap.
specified in lab Equipment
Maintenance SOP.
HRGC/HRMS Parameter Setup Dioxins/ Physical Initially; prior Correct Reset if incorrect. Analyst, CFA
Furans check. to daily Parameters. Supervisor CF-OA-E-002
calibration
check.
Tune Check Dioxins/ Conformance | Initially; prior Compliance to Correct the problem | Analyst,
Furans to instrument | to daily ion abundance and repeat tune Supervisor
tuning. calibration criteria. check.
check.

ICP-AES Clean torch assembly and Select Torch, Prior to ICAL | Acceptable ICAL | Correct the problem | Analyst, Empirical
spray chamber when Metals nebulizer and as and CCV. and repeat ICAL or Supervisor SOP-105
discolored or when chamber, necessary. CCV.
degradation in data quality is pump, pump
observed. Clean nebulizer, tubing.
check argon, replace
peristaltic pump tubing as
needed. Other maintenance
specified in lab Equipment
Maintenance SOP.

GC/FID/ Replace Septa, Check Dissolved Visual Prior to ICAL | Acceptable ICAL | Correct the problem Analyst, Microseeps

GC/RGD gases, Clean FID, replace Gases inspection of | and as and CCV. and repeat ICAL or Supervisor SOP-AM20GAX
TCD filaments, Change septa, FID, necessary. CCV.
activated carbon, Bake out RGD,
column. Filaments
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Instrument / Maintenance Activit Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment y Activity Activity q y Criteria Action Person Reference
TOC Analyzer | Replace sample tubing, TOC Tubing, As needed. Must meet ICAL Repeat Analyst, Empirical
clean sample boat, replace sample boat, and continuing maintenance activity | Supervisor SOP-221
syringe. syringe calibration of remove from
criteria. service.
IC NA Anions / NA NA Acceptable ICAL | Correct the problem | Analyst, Empirical
Volatile and CCV. and repeat ICAL or Supervisor SOP-145/
Fatty Acids CCV. Microseeps
SOP-AM23G
Spectrophoto Change lamp as needed. Orthophos Visual Each use. Must meet ICAL | Try to recalibrate or | Analyst, Empirical
meter phate inspection of and CCV. contact vendor. Supervisor SOP-165
lamp. Remove from
service if not able to
fix.
Buret NA Dissolved Visual Each use. NA. Remove from Analyst, Empirical
Sulfide inspection for service. Supervisor SOP-153
cracks or
chips.
lon Probe NA Ammonia Visual Each use. NA. Remove from Analyst, Empirical
inspection of service. Supervisor SOP-167
probe.
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SAP Worksheet #26 -- Sample Handling System
(UEP-QAPP Manual Appendix A)

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): FOL or designee/ Tetra Tech

Sample Packaging (Personnel/Organization): FOL or designee/ Tetra Tech

Coordination of Shipment (Personnel/Organization):. FOL or designee/ Tetra Tech

Type of Shipment/Carrier: Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians/ Empirical, CFA, Microseeps, and Microbial Insights

Sample Custody and Storage (Personnel/Organization): Sample Custodians/ Empirical, CFA, Microseeps, and Microbial Insights

Sample Preparation (Personnel/Organization): Extraction Laboratory, Metals Preparation Laboratory, Dioxins Preparation Laboratory, Wet
Chemistry Preparation Laboratory / Empirical, CFA, Microseeps, and Microbial Insights

Sample Determinative Analysis (Personnel/Organization): GC Laboratory, GC/MS Laboratory, Metals Laboratory, Dioxins Laboratory, Wet
Chemistry Laboratory / Empirical, CFA, Microseeps, and Microbial Insights

SAMPLE ARCHIVING

Field Sample Storage (Number of days from sample collection): 60 days from receipt

Sample Extract/Digestate Storage (number of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (Number of days from sample collection): NA

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians/ Empirical, CFA, Microseeps, and Microbial Insights
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SAP Worksheet #27 — Sample Custody Requirements Table
(UFP-QAPP Manual Section 3.3.3)

27.1 SAMPLE NOMENCLATURE, SAMPLE COLLECTION DOCUMENTATION, HANDLING,
TRACKING, AND CUSTODY PROCEDURES

The following sections outline the procedures that will be used to document project activities and sample
collection, handling, tracking, and custody procedures during the investigation. All forms must be filled in

as completely as possible.

27.1.1 Sample Identification

Refer to Worksheet #18 for how the samples will be labeled. Also, refer to Worksheet #20 for how the
field QA/QC samples will be labeled.

27.1.2 Sample Collection Documentation

Documentation of field observations will be recorded in a field logbook and/or field log sheets including
sample collection logs, boring logs, VOC screening logs, and monitoring well construction logs. Field
logbooks utilized on this project will consist of a bound, water-resistant logbook. All pages of the logbook

will be numbered sequentially and observations will be recorded with indelible ink.

Field sample log sheets will be used to document sample collection details, and other observations and
activities will be recorded in the field logbook. Instrument calibration logs will be used to record the daily

instrument calibration. Example field forms are included in Appendix B.

For sampling and field activities, the following types of information will be recorded in the field log as

appropriate:

e Site name and location

e Date and time of logbook entries

e Personnel and their affiliations

o Weather conditions

o Activities involved with the sampling

e Subcontractor activity summary

o Site observations including site entry and exit times

e Site sketches made on site
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o Visitor names, affiliations, arrival and departure times

e Health and safety issues including personal protective equipment (PPE)

27.1.3 Sample Handling and Tracking System

Following sample collection into the appropriate bottleware, all samples will be immediately placed on ice
in a cooler. The glass sample containers will be enclosed in bubble-wrap in order to protect the
bottleware during shipment. The cooler will be secured using strapping tape along with a signed custody
seal. Sample coolers will be delivered to a local courier location for priority overnight delivery to the
selected laboratory for analysis. Samples will be preserved as appropriate based on the analytical
method. The laboratories will provide pre-preserved sample containers for sample collection. Samples
will be maintained at < 6 °C until delivery to the laboratory. Proper custody procedures will be followed

throughout all phases of sample collection and handling.

After collection, each sample will be maintained in the sampler's custody until formally transferred to
another party (e.g., Federal Express). For all samples collected, chain-of-custody forms will document
the date and time of sample collection, the sampler's name, and the names of all others who
subsequently held custody of the sample. Specifications for chemical analyses will also be documented
on the chain-of-custody form. Tetra Tech SOP SA-6.3 (Field Documentation) provides further details on

the chain-of-custody procedure, which is provided in Appendix B.
These subsections outline the procedures that will be used by field and laboratory personnel to document
project activities and sample collection procedures during this RI. All forms must be filled in as completely

as possible.

27.1.4 Sample Handling

Sample handling requirements are described in Worksheet #26. Tetra Tech personnel will collect the
samples. The samplers will take care not to contaminate samples through improper handling. Samples
will be sealed in appropriate containers, packaged by Tetra Tech personnel and placed into sealed
coolers under chain-of-custody in accordance with the applicable SOP (See Worksheet #21). Samples to
be analyzed for VOCs will be accompanied by a VOC trip blank. All coolers will contain a temperature
blank. Samples will be transferred under chain-of-custody to a courier as described below. Once
received by the laboratory, receipt will be documented on the chain-of-custody form and the samples will
be checked in. The samples will remain under chain-of-custody throughout the analysis period to ensure

their integrity is preserved. Details are provided below.
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27.1.5 Sample Delivery

Samples to be delivered to the laboratory will be made by a public courier (i.e., Federal Express). After
samples have been collected, they will typically be sent to the laboratory within 24 hours. Under no

circumstances will sample holding times be exceeded.

27.1.6 Sample Custody

Chain-of-custody protocols will be used throughout sample handling to establish the evidentiary integrity
of sample containers. These protocols will be used to demonstrate that the samples were handled and
transferred in a manner that would eliminate possible tampering. Samples for the laboratory will be
packaged and shipped in accordance with Tetra Tech SOP SA-6.1 (Appendix B).

A sample is under custody if:

e The sample is in the physical possession of an authorized person.
o The sample is in view of an authorized person after being in his/her possession.
e The sample is placed in a secure area by an authorized person after being in his/her possession.

e The sample is in a secure area, restricted to authorized personnel only.

Custody documentation is designed to provide documentation of preparation, handling, storage, and
shipping of all samples collected. A multi-part form is used with each page of the form signed and dated
by the recipient of a sample or portion of sample. The person releasing the sample and the person

receiving the sample each will retain a copy of the form each time a sample transfer occurs.

Integrity of the samples collected during the site investigation will be the responsibility of identified
persons from the time the samples are collected until the samples, or their derived data, are incorporated
into the final report.

The Tetra Tech FOL is responsible for the care and custody of the samples collected until they are
delivered to the laboratory(s) or are entrusted to a carrier. When transferring samples, the individuals
relinquishing and receiving them will sign, date, and note the time on the chain-of-custody form. This
record documents the sample custody transfer from the sampler to the laboratory, often through another
person or agency (common carrier). Upon arrival at the laboratory, internal sample custody procedures

will be followed as defined in the laboratory SOPs.
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27.1.7 Laboratory Custody

The following laboratory custody procedures are specific to Empirical, the laboratory that will analyze the
VOCs and metals COCs. The laboratory custody procedures for the other laboratories will vary, but the
approach to maintaining sample custody will be very similar. Custody Seals are supplied with all bottle
orders. They are affixed to the cooler after sampling. The presence or absence of Custody Seals is
noted on the Sample Receipt Condition Report (SRCR).

Upon receipt of samples from the field, the laboratory sample management personnel will sign off on the
chain-of-custody, open the sample cooler(s), verify sample integrity and conduct a check against the
chain-of-custody. If there is a discrepancy or problem (i.e. broken sample containers) the laboratory will
contact the field leader or other qualified personnel and resolve the issue. Additionally, the laboratory
completes a SRCR, which documents visual inspection of the samples and specific parameters such as
cooler temperature, holding times, and preservation. Discrepancies or changes will be documented on
the SRCR.

The laboratory sample management personnel assigns a unique laboratory work order number for the
entire sample set listed on the chain-of-custody. The samples are then logged into our laboratory
information management system and a Login Chain-of-Custody Report is generated. Each sample within
a work order is labeled numerically. Each container of a particular sample is uniquely identified by adding
an alphabetical suffix to the sample number. The laboratory labels each sample container with a
Laboratory Custody Label which will remain on the sample bottle for the duration of the laboratory sample
storage. The laboratory also initiates the appropriate Internal Custody Record for the sample set.
Personnel fill out the Internal Custody Records to document sample removal from and return to sample

storage.

A laboratory data file is also initiated for the work order. This file includes the Login Chain-of-Custody,
original Chain-of-Custody, and SRCR. The folder also includes a Login File Sheet which summarizes the

analyses that has been logged for the work order. This sheet is used to track data completion.

Samples for a project may be batched or grouped together by the laboratory. A series of batched work
orders is referred to as a SDG. The SDG includes those samples received on a chain-of-custody,
duplicate samples, and field QA/QC samples, and can include samples of different media. QA/QC
samples will be run at the frequency specified in the analytical methods. The sample delivery group is

given a specific identification number.

Samples are stored at the laboratory in refrigerators prior to, during, and after analysis. Refrigerators at

the laboratory are constantly monitored for temperature. Proper temperatures and lighting are maintained
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in the refrigerators to ensure sample integrity and preservation. Samples are retained by the laboratory
for a period of 90 days after the data report is mailed to the client unless otherwise specified in a client
contract. The laboratory then disposes of non-hazardous samples, following certified disposal practices.
Hazardous samples are either returned to the client or disposed of through a licensed broker.

Documentation of disposal is maintained by the laboratory.

Chain-of-custody requirements are also documented with instructions contained in each shipment from
the laboratory as identified in Empirical SOP-QS10.
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Matrix Groundwater and
Aqueous QC
Samples

Analytical VOCs

Group

Analytical SW-846 8260B/

Method / Empirical SOP-202

SOP Reference

Person(s) Measurement

QC Sample Frequency / Method / SOP QC Corrective Action Respon3|blg Data Quality Performance

Number Acceptance Limits for Corrective [Indicator (DQI) o
. Criteria
Action

Method Blank One per preparatory  |All target analytes must be |Investigate source of contamination and rerun Analyst, Bias/ Contamination |Same as QC
batch of 20 or fewer <% LOQ. method blank prior to analysis of samples, if Supervisor, Data Acceptance Limits.
samples. possible. Validator

Evaluate the samples and associated QC: if
blank results are above LOQ, then report
sample results which are <LOQ or >10X the
blank concentration.

Re-prepare and reanalyze blank and those
samples that were >LOQ and <10X the blank.

Laboratory Control |One is performed for  [%Rs must meet the DoD [Evaluate and reanalyze if possible. If an Analyst, Accuracy/ Bias Same as QC

Sample (LCS) / each batch of up to 20 |Quality Systems Manual |MS/MSD was performed in the same 12 hour Supervisor, Data  |precision also. if Acceptance Limits.

Laboratory Control |samples. (QSM) Version 4.1 criteria, |clock and acceptable, then narrate. If the LCS Validator LCSD is analy:zed

Sample Duplicate at a minimum. Also, %Rs are high, but the sample results are <LOQ,

(LCSD) (not Empirical statistically- then narrate. Otherwise, re-prepare and

required) derived %R limits. reanalyze the LCS and associated samples.

RPD must be <30% (for
LCS/LCSD, ifan LCSD is
performed).

MS/MSD One per preparatory  |%Rs must meet the DoD |Corrective action will not be taken for samples Analyst, Accuracy/ Bias/ Same as QC
batch of 20 or fewer QSM Version 4.1 limits as |when recoveries are outside limits and surrogate | Supervisor, Data |Precision Acceptance Limits
samples of similar per Appendix G of the DoD|and LCS criteria are met unless RPDs indicate Validator
matrix. QSM. obvious extraction/ analysis difficulties, then re-

The RPD between MS and |Prepare and reanalyze MS/MSD.
MSD should be < 30%.
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Matrix Groundwater and
Aqueous QC
Samples
HAnalytical VOCs
Group
Analytical SW-846 8260B/
Method / Empirical SOP-202
SOP Reference
Person(s_) . Measurement
QC Sample Elrequency / Method / SOP.Q(.: Corrective Action Respon5|b|_e Dat_a Quality Performance
umber Acceptance Limits for Corrective Indicator (DQI) o
. Criteria
Action
Internal Standards |Every field sample, RTs must be within = 30 Inspect mass spectrometer and gas Analyst, Supervisor, [Accuracy Same as QC

(1S)

standard, and QC
sample - three per
sample-
Fluorobenzene

Chlorobenzene-d5
1,4-dichlorobezene-d4

seconds and the response
areas must be within -50% to
+100% of the ICAL midpoint
standard for each IS.

chromatograph for malfunctions;
mandatory reanalysis of samples
analyzed while system was
malfunctioning.

Data Validator

Acceptance Limits.

Surrogates

All field and QC
samples - four per
sample-

Dibromofluoromethane
1,2-dichloroethane-d4
Toluene-d8

BFB

%Rs must meet the DoD QSM
Version 4.1 limits as per
Appendix G of the DoD QSM.

If sample volume is available, then re-
prepare and reanalyze sample for
confirmation of matrix interference when
appropriate.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as QC
Acceptance Limits.

Results between
DL and LOQ

NA

Apply “J” qualifier to results
detected between DL and LOQ.

NA.

Analyst, Supervisor,
Data Validator

Accuracy

Same as QC
Acceptance Limits.
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Matrix Groundwater and
Aqueous QC Samples
Analytical Metals
Group
Analytical SW-846 6010C/
Method / SOP |Empirical SOP-105
Reference
Person(s) Measurement
QC Sample Frequency / Number Method /SOP.Q.C Corrective Action Respon5|blg Dat.a Quality Performance
Acceptance Limits for Corrective Indicator (DQI) Criteri
. riteria
Action
Method Blank One per preparatory batch |All target analytes must be <2  [If the blank value > LOQ, then report Analyst, Supervisor, [Bias/ Contamination |Same as QC

of 20 or fewer samples of
similar matrix.

LOQ.

sample results. If the blank value < LOQ
or > 10x the blank value, then redigest.
If blank value is less than negative LOQ,
then report sample results. If > 10x the
absolute value of the blank result, then
redigest and reanalyze.

Data Validator

Acceptance Limits.

LCS

One per preparatory batch
of 20 or fewer samples of
similar matrix.

%R must be within 80-120% of
true value.

Evaluate and reanalyze, if possible. If
the LCS recoveries are high, but the
sample results are < LOQ, then narrate.
Otherwise, re-digest and reanalyze all
associated samples for failed target
analyte(s).

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as QC
Acceptance Limits.

MS

One per preparatory batch
of 20 or fewer samples of
similar matrix.

%R should be within 80-120% of
true value (if sample is < 4x spike
added).

Flag results for affected analytes for all
associated samples with “N”.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as QC
Acceptance Limits.

with sample

concentration(s) >50x LOD.

agree within £10%D of the
original sample result if result is

>50x LOD.

Data Validator

[Sample Duplicate|One per preparatory batch | The RPD should be <20% for |Narrate any results that are outside Analyst, Supervisor, | Precision Same as QC
of 20 or fewer samples of duplicate samples. control limits. Data Validator Acceptance Limits.
similar matrix.

Serial Dilution One per preparatory batch [The 5-fold dilution result must Perform post spike addition. Analyst, Supervisor, |Precision Same as QC

Acceptance Limits.
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Matrix Groundwater and
Agueous QC Samples
Analytical Metals
Group
Analytical SW-846 6010C/
Method / SOP |Empirical SOP-105
Reference
Method / SOP QC . . Ezrsspoonn(zi)ble Data Quality Measurement
QC Sample Frequency / Number < Corrective Action - ! Performance
Acceptance Limits for Corrective Indicator (DQI) o
. Criteria
Action
. The %R must be within 75-125%
One is performed when of expected value to verify the
Post Spike serial dilution fails or target absence of an interference Flag results for affected analytes for all  [Analyst, Supervisor, Accuracy/ Bias Same as QC
P ' Data Validator 4 Acceptance Limits.

analyte concentration(s) in
all samples are < 50x LOD.

concentration of 10-100x LOQ.

Spike addition should produce a

associated samples with “J”.

Results between
DL and LOQ

NA.

Apply “J” qualifier to results
between DL and LOQ.

NA.

Analyst, Supervisor,
Data Validator

Accuracy

Same as QC
Acceptance Limits.

11JAX0118

95

CTO JM48




Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC
Site Location: Gulfport, Mississippi

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

Matrix Groundwater and
Aqueous QC
Samples
Analytical Dioxins/Furans
Group
Analytical SW-846 8290A/
Method / CFA CF-OA-E-002
SOP Reference
Frequency / Method / SOP QC . . E‘erspoonrf:i)ble Data Quality Measurement
QC Sample < Corrective Action ) . Performance
Number Acceptance Limits for Corrective [Indicator (DQI) Criteria
Action
Correct problem. If required, re-prepare and
o i reanalyze method blank and all samples Analvst
ne per preparatory rocessed with the contaminated blank. nalyst,
Method Blank batch of 20 or fewer élll_gg;et analytes must be p ) . . Y Supervisor, Data |Bias/ Contamination ii?ee taasnc%CLimits
samples. s . Totals. are npt con&dergd .target analytes” — no| v/lidator p .
corrective action or flagging is necessary for
"totals".
S Every field sample, The %R for each ISmust | oo e orepare and reanalvze | Analyst. SameasQC
standard and QC be within 25-150%, per p e prep y Supervisor, Data |Accuracy Acceptance Limits.
the samples with failed IS. -
sample. method. Validator
One per preparatory  |%Rs must meet the DoD |Correct problem, then re-prepare and reanalyze Analvst
batch of 20 or fewer QSM Version 4.1 limits as |the LCS and all samples in the associated yst, . Same as QC
LCS - . ) . upervisor, Data Accuracy/ Bias -
samples of similar per Appendix G of the DoD |preparatory batch for failed target analytes, if Validator Acceptance Limits
matrix. QSM. sufficient sample material is available.
%Rs must meet the DoD
One per preparatory ~ |QSM Version 4.1 limits as_|identify problem; if not related to matrix Analvst
batch of 20 or fewer  |per Appendix G of the DoD |interference, re-extract and reanalyze MS/MSD yst Accuracy/ Bias/ Same as QC
MS/MSD A QsM . : Supervisor, Data L o
samples of similar . and all associated batch samples in accordance validator Precision Acceptance Limits

matrix.

The RPD between MS and

MSD should be < 30%.

with DoD QSM requirements.

11JAX0118

96

CTO JM48




Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Site 4, NCBC

Site Location: Gulfport, Mississippi

Matrix Groundwater

Analytical Dissolved Gases

Group (MEE and
Hydrogen)

Analytical

Method / RsK SOP 175/

SOP Reference Microseeps

SOP-AM20GAX

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

Person(s) Measurement
QC Sample Frequency / Method / SOP.Q(.: Corrective Action Respon5|b|_e Dat_a Quality Performance
Number Acceptance Limits for Corrective Indicator (DQI) L
Action Criteria
Correct problem, re-prepare and Analyst, .

Method Blank One per batch of All target analytes must be reanalyze along with all associated Supervisor, Data Bias/ Sameas QC
up to 20 Samples. <LOQ. samples. Validator Contamination Acceptance Limits.
At the beginning of

Calibration :Qahyéf:é after All target analyte Correct problem, re-prepare, and Analyst, Bias/

Blank evg 10 samples concentrations must be < reanalyze along with associated Supervisor, Data Contamination Same as QC
andrgt the enc;)of ’ LOD. samples. Validator Acceptance Limits.
the sequence.

s Correct problem, reprepare, and Analyst,
9 -
LCS Snfop;(; :::r?hlg; {;%yg?tt:: tvrvllJt:I\?a?l?e reanalyze the LCS along with all Supervisor, Data Accuracy/ Bias Same as QC
P pies. ¢ : associated samples. Validator Acceptance Limits.
%R should be within 70-
One per batch of 130% of the true value. Analyst, )
MS/MSD y top20 camples Contact client for guidance. Supervisor, Data Accuracy/ Bias Sameas QC
P ples. RPD between MS and MSD Validator Precision Acceptance Limits.
should be < 20%.
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Matrix Groundwater
Analytical Volatile Fatty Acids
Group
Analytical
eiod | |SWsie S
SOP Reference
SOP-AM23G
Person(s) Measurement
QC Sample Frequency / Method / SOP QC Corrective Action Respon3|b|_e Data Quality Performance
Number Acceptance Limits for Corrective Indicator (DQI) L
. Criteria
Action
Correct problem, re-prepare and Analyst, .
Method Blank Sn?OP;S :::T?hé; él:_thget analytes must be reanalyze along with all associated Supervisor, Data ?}I(?r?t/amination SameasQC
p ples. s . samples. Validator Acceptance Limits.
- Correct problem, reprepare, and Analyst,
0, -
LCS Snfop;(; :::ghlg; (%%t;nlé?ttﬁg tvrvlljtehl\r/1a|71?e reanalyze the LCS along with all Supervisor, Data Accuracy/ Bias Sameas QC
p pies. ° . associated samples. Validator Acceptance Limits.
%R should be within 70-
One per batch of 130% of the true value. Analyst, )
MS/MSD o120 samolos Contact client for guidance. Supervisor, Data Accuracy/ Bias ~ |Sameas QC
P ples. RPD between MS and MSD Validator Precision Acceptance Limits.
should be < 30%.
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Matrix Groundwater
Analytical TOC
Group
pnalytical SW-846 9060A/
Method / Empirical SOP
SOP Reference | cMpPIrica B
221
Person(s) Measurement
QC Sample Frequency / Method / SOP QC Corrective Action Respon3|b|_e Data Quality Performance
Number Acceptance Limits for Corrective Indicator (DQI) Criteria
Action
One per preparatory The target analyte must be < %2 [Correct problem, re-prepare and Analyst, Supervisor, Same as QC

Method Blank

batch of 20 or fewer
samples.

LoOQ.

reanalyze along will associated samples.

Data Validator

Bias/ Contamination

Acceptance Limits.

LCS

One per preparatory
batch of 20 or fewer
samples.

true value.

%R must be within 80-120% of

Correct problem, re-prepare, and
reanalyze along with associated

samples.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as QC
Acceptance Limits

MS/MSD

One per preparatory
batch of 20 or fewer
samples per matrix.

of true value.
RPD should be < 20%.

%R should be within 80-120%

Contact client for guidance.

Analyst, Supervisor,
Data Validator

Accuracy/ Bias/
Precision

Same as QC
Acceptance Limits
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Matrix Groundwater
Analytical Anions
Group
Analytical
alytica SW-846 9056A
Method / Empirical SOP-145
SOP Reference |=MP!Mca )
Person(s) Measurement
QC Sample Frequency / Method / SOP'QQ Corrective Action Respon5|blg Dat.a Quality Performance
Number Acceptance Limits for Corrective Indicator (DQI) Criteria
Action
One per preparatory All target analytes must be < % Correct problem, reprepare and Analyst, Supervisor, Same as QC

Method Blank

batch of 20 or fewer
samples.

LoQ.

reanalyze along with all associated
samples.

Data Validator

Bias/ Contamination

Acceptance Limits.

One per preparatory
batch of 20 or fewer

%R must be within 80-120% of

Correct problem, reprepare, and

Analyst, Supervisor,

Same as QC

(Replicate)

samples.

and duplicate.

Data Validator

LCS samples of similar true value. reanal_yze the LCS along with all Data Validator Accuracy/ Bias Acceptance Limits
" associated samples.
matrix.
Sf‘tehpe; g(r)epaframfy %R should be within 80-120% Analvst S _ A  Bias/ s ac
MS/MSD atch of 24 Or Tewer of true value. Contact client for guidance. nalyst, supervisor, jAccuracy/ bias ame as U
samples of similar 0 Data Validator Precision Acceptance Limits
matrix. RPD should be < 15%.
Sample Duplicate [One per every 10 RPD must be < 10%. Correct problem and reanalyze sample | Analyst, Supervisor, Precision Same as QC

Acceptance Limits.
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Matrix Groundwater
Analytical Dissolved Sulfide
Group
Analytical SMA4500S F
Method / Empirical SOP-153
SOP Reference [EMP!Mc2 )
Person(s) Measurement
QC Sample Frequency / Method / SOP QC Corrective Action Respon3|b|_e Data Quality Performance
Number Acceptance Limits for Corrective Indicator (DQI) L
. Criteria
Action
One per preparator Correct problem. If required, re-prepare )
per prep Y and reanalyze method blank and all Analyst, Supervisor, |Bias/ Same as QC

Method Blank batch of 20 or fewer

samples.

No target analyte > LOD.

samples processed with the
contaminated blank.

Data Validator

Contamination

Acceptance Limits.

One per preparatory
batch of 20 or fewer
samples of similar
matrix.

LCS

Must be within method specified
%R of 80-120% of true value.

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

Analyst, Supervisor,
Data Validator

Accuracy/ Bias

Same as QC
Acceptance Limits

One per preparatory
batch of 20 or fewer
samples of similar
matrix.

Duplicate Sample

RPD should be < 20%.

Identify problem; if not related to matrix
interference, re-extract and reanalyze
duplicates and all associated batch
samples in accordance with DoD QSM
requirements.

Analyst, Supervisor,
Data Validator

Precision

Same as QC
Acceptance Limits
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Matrix Groundwater
Analytical Orthophosphate
Group

Analytical SM 4500PM
Method / Empirical SOP-165

SOP Reference

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

Person(s)

Method Blank

batch of 20 or fewer
samples.

2 LOQ.

reanalyze along with associated
samples.

Data Validator

Bias/ Contamination

/ . Measurement
QC sample Frequency / Method / SOP QC Corrective Action Responsible Data Quality Performance
Number Acceptance Limits for Corrective Indicator (DQI) L
. Criteria
Action
One per preparatory Analyte concentration must be < Correct problem, reprepare and Analyst, Supervisor, Same as QC

Acceptance Limits.

One per preparatory

%R must be within 80-120% of

Correct problem, reprepare, and

Analyst, Supervisor,

Same as QC

LCS batch of 20 or fewer true value. reanalyze along with associated Data Validator Accuracy/ Bias Acceptance Limits
samples. samples.
S”tehpe; g(r)epafratory %R should be within 75-125% Analvst S _ A / Bias/ s ac
MS/MSD atch of SV or TeWer  of true value. Contact client for guidance. nalyst, supervisor, - (Accuracy/ bias ame as W%
samples of similar Data Validator Precision Acceptance Limits
matrix. RPD should be < 20%.
One per preparatory .
Duplicate Sample |batch of 20 or fewer RPD should be < 20%. Contact client for guidance. Analyst, Supervisor, Precision Same as QC

samples per matrix.

Data Validator

Acceptance Limits

11JAX0118

102

CTO JM48




Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC
Site Location: Gulfport, Mississippi

Matrix Groundwater
Analytical Ammonia

Group

Analytical SM 4500NH3D
Method / Empirical SOP-167

SOP Reference

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

Person(s)

Method Blank

batch of 20 or fewer
samples.

2 LOQ.

reanalyze along with associated
samples.

Data Validator

Bias/ Contamination

/ . Measurement
QC sample Frequency / Method / SOP QC Corrective Action Responsible Data Quality Performance
Number Acceptance Limits for Corrective Indicator (DQI) L
. Criteria
Action
One per preparatory Analyte concentration must be < Correct problem, reprepare and Analyst, Supervisor, Same as QC

Acceptance Limits.

One per preparatory

%R must be within 80-120% of

Correct problem, reprepare, and

Analyst, Supervisor,

Same as QC

LCS batch of 20 or fewer true value. reanalyze along with associated Data Validator Accuracy/ Bias Acceptance Limits
samples. samples.
S”tehpe; g(r)epafratory %R should be within 75-125% Analvst S _ A / Bias/ s ac
MS/MSD alcn o122 T BWET - of true value. Contact client for guidance. nayys’, SUPEIVISor, - fccuracyl ias ame as M-
samples of similar Data Validator Precision Acceptance Limits
matrix. RPD should be < 20%.
One per preparatory .
Duplicate Sample |batch of 20 or fewer RPD should be < 20%. Contact client for guidance. Analyst, Supervisor, Precision Same as QC

samples per matrix.

Data Validator

Acceptance Limits
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SAP Worksheet #29 -- Project Documents and Records Table

(UFP-QAPP Manual Section 3.5.1)

DOCUMENT

LOCATION MAINTAINED

Sample Collection Documents and Records:

e Field logbook (and sampling notes)
Field sample forms (e.g. boring logs,
sample log sheets, drilling logs, etc.)
Chain-of-custody records

Sample shipment airbills

Equipment calibration logs
Photographs

Field Task Modification Forms

SAP

Field Sampling SOPs

Sample collection documents will be maintained in
the project file located in the Tetra Tech
Jacksonville, Florida office.

Laboratory Documents and Records:

Sample receipt/login form
Equipment calibration logs

Sample analysis run logs
Corrective Action (CA) forms
Reported results for standards, QC
checks, and QC samples

Data completeness checklists

e Raw data

Laboratory documents will be included in the hardcopy
and Portable Document Format (PDF) deliverables
from the laboratory. Laboratory data deliverables will
be maintained in the Tetra Tech Jacksonville, Florida
project file and in long-term data package storage at a
third-party professional document storage firm.

Electronic data results will be maintained in a
database on a password protected Structured Query
Language (SQL) server.

Other Documents

e HASP

e All versions of SAP

o All letter and e-mail correspondence
with regulatory agencies, including
approvals and comments

e Signed Worksheets #1 and #4

o Field Investigation data packages

e Data Validation Memoranda (includes
tabulated data summary forms)

e All version of project reports

All versions of the project report and all support
documents (e.g., Data Validation Reports) will be
stored in hardcopy in the Tetra Tech Jacksonville,
Florida project file and electronically in the server
library.
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Data Handling and Management - After the investigation is completed, the field sampling log sheets will

be organized by date and medium and filed in the project files. The field logbooks for this project will be
used only for this site and will also be categorized and maintained in the project files after the completion
of the field program. Project personnel completing concurrent field sampling activities may maintain
multiple field logbooks. When possible, logbooks will be segregated by sampling activity. The field
logbooks will be titled based on date and activity. The data handling procedures to be followed by the
subcontract laboratories will meet the requirements of the technical specifications. The electronic data
results will be automatically downloaded into the Tetra Tech database in accordance with the proprietary

Tetra Tech processes.

Data Tracking and Control - The Tetra Tech PM (or designee) is responsible for the overall tracking and

control of data generated for the project.

e Data Tracking. Data are tracked from generation to archiving in the Tetra Tech project-specific files.
The Tetra Tech Project Chemist (or designee) is responsible for tracking the samples collected and
shipped to each subcontract laboratory. Upon receipt of the data packages from each subcontract
laboratory, the Tetra Tech Project Chemist will oversee the data validation effort, which includes
verifying that the data packages are complete and that results for all samples have been delivered by

each subcontract laboratory.

e Data Storage, Archiving, and Retrieval. The data packages received from each subcontract
laboratory are tracked in the data validation logbook. After the data are validated, the data packages
are entered into the Tetra Tech Navy CLEAN file system and archived in secure files. The field
records including field logbooks, sample log sheets, chain-of-custody records, and field calibration
logs will be submitted by the Tetra Tech FOL to be entered into the Navy CLEAN file system prior to
archiving in secure project files. The project files are audited for accuracy and completeness. At the

completion of the Navy contract, the records will be stored by Tetra Tech.

Data Security. Access to Tetra Tech project files is restricted to designated personnel only. Records
can only be borrowed temporarily from the project file using a sign-out system. The Tetra Tech Data
Manager maintains the electronic data files, and access to the data files is restricted to qualified

personnel only. File and data backup procedures are routinely performed.
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SAP Worksheet #30 -- Analytical Services Table
(UFP-QAPP Manual Section 3.5.2.3)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

BACKUP
LABORATORY/
SAMPLE DATA éﬁ%ﬁﬁ?z&qﬁc;\ﬂ ORGANIZATION
MATRIX | ANALYTICAL GRoOUP | , LOCATIONS/ ANAL YTICAL PACKAGE (name and address (name and
IDENTIFICATION METHOD TURNAROUND contact person and, address, contact
NUMBERS TIME P person, and
telephone number)
telephone
number)
Groundwater VOCs See SW-846 8260B 21 calendar Brian Richard NA
Metals Worksheet #18 SW-846 6010C days brichard@empirlabs.com
TOC SW-846 9060A Empirical Laboratories,
: : LLC
A hlorid d SW-846 9056A
SJ:%?:)(C oride an 621 Mainstream Drive,
- Suite 270
Dissolved Sulfide SM 4500S F Nashville, TN 37228
Orthophosphate SM4500PM (615) 345-1115
Ammonia SM4500NH3D
Groundwater Dioxins/Furans See SW-846 8290A 21 calendar Chris Cornwell NA
Worksheet #18 days ccornwell@cfanalytical.com
Cape Fear Analytical, LLC
3306 Kitty Hawk Road
Suite 120
Wilmington, NC 28405
(910) 795-0422
Groundwater Dissolved Gases (MEE | See RSK SOP 175 21 calendar Robbin Robl NA
and Hydrogen) Worksheet #18 days .
rrobl@microseeps.com
Volatile Fatty Acids Laboratory Microseeps, Inc.
proprietary SOP 220 William Pitt Way
Pittsburgh, PA 15238
(412) 826-5245
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Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

BACKUP
LABORATORY/
SAMPLE DATA é’giiﬁ'?z&(?ﬁg'\l/ ORGANIZATION
MATRIX ANALYTICAL GROUP | LOCATIONS/ ANAL YTICAL PACKAGE (name and address (name and
IDENTIFICATION METHOD TURNAROUND contact person and’ address, contact
NUMBERS TIME person, and
telephone number) t
elephone
number)
Groundwater Dehalococcoides and See Laboratory 21 calendar Anita Biernacki NA
reductase genes Worksheet #18 proprietary SOP days abiernacki@microbe.com
Microbial Insights, Inc.
2340 Stock Creek
Boulevard
Rockford, TN 37853-3044
(865) 573-8188 x108
11JAX0118 107

CTO JM48




Project-Specific Sampling and Analysis Plan
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SAP Worksheet #31 — Planned Project Assessments Table
(UEP-QAPP Manual Section 4.1.1)

Groundwater Plume Evaluation

Revision Number: 1

Revision Date: April 2012

PERSON(S)
PERSON(S) PERSON(S) RESPONSIBLE PERSON(S)
RESPONSIBLE RESPONSIBLE
RESPONSIBLE FOR
FOR FOR IDENTIFYING FOR
ASSESSMENT INTERNAL | ORGANIZATION PERFORMING RESPONDING TO AND MONITORING
TYPE FREQUENCY OR PERFORMING ASSESSMENT ASSESSMENT IMPLEMENTING EFFECTIVENESS
EXTERNAL | ASSESSMENT : FINDINGS OF CA
(title and . CA ;
oo (title and . (title and
organizational o (title and o
I organizational o organizational
affiliation) I organizational o
affiliation) affiliation) affiliation)
Laboratory Every two External DoD ELAP DoD ELAP Laboratory QAM or | Laboratory QAM Laboratory QAM
System Audit’ years Accrediting Body | Accrediting Laboratory or Laboratory or Laboratory
Body Auditor Manager, Empirical | Manager, Manager,

and CFA

Empirical and CFA

Empirical and CFA

! Empirical and CFA are DoD ELAP accredited for all analytical groups and target analytes required for this project. Microseeps and Microbial
Insights are specialty support laboratories and do not require DoD ELAP accreditation. The DoD ELAP accreditation documentation is included in

Appendix D.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

(UFP-QAPP Manual Section 4.1.2)

INDIVIDUAL(S)
INDIVIDUAL(S) NATURE OF RECEIVING
ASSESSMENT NATURE OF NOTIFIED OF TIMEFRAME CORRECTIVE CORRECTIVE TIMEFRAME
TYPE DEFICIENCIES FINDINGS OF ACTION ACTION FOR
DOCUMENTATION (name, title, NOTIFICATION RESPONSE RESPONSE RESPONSE
organization) DOCUMENTATION (name, title,
organization)
Marcia McGinnity,
Laboratory QAM,
Laborato Empirical Specified by Specified by
Y Written audit Laboratories, LLC DoD ELAP DoD ELAP DoD ELAP
System ] A diti Letter A diting Bod A diti
Audit report Chris Cornwell, ccrediting ccrediting Body ccrediting
Laboratory Body Body
Director/Laboratory
PM, CFA
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport

Site Location: Gulfport, Mississippi

SAP Worksheet #33 -- QA Management Reports Table
(UEP_ QAPP Manual Section 4.2)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

TYPE OF REPORT

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

PROJECTED DELIVERY
DATE(S)

PERSON(S)
RESPONSIBLE FOR
REPORT PREPARATION
(title and organizational
affiliation)

REPORT RECIPIENT(S)
(title and organizational
affiliation)

Data validation report

Per SDG

Within 3 weeks of
receipt of laboratory
data

DVM or designee, Tetra
Tech

PM and project file,
Tetra Tech

Project monthly
progress report

Monthly for duration of
the project

Monthly

Tetra Tech PM, Tetra
Tech

PM, CLEAN QAM,
Program Manager, and
project file, Tetra Tech

Laboratory QA Report

When significant plan
deviations result from
unanticipated
circumstances

Immediately upon
detection of problem

Laboratory PM,

PM and project file,
Tetra Tech
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Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

SAP Worksheet #34 -- Verification (Step I) Process Table
(UEP-QAPP Manual Section 5.2.1)

Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

Chain-of-Custody Forms

The Tetra Tech FOL or designee will review and sign the chain-of-
custody form to verify that all samples listed are included in the
shipment to the laboratory and the sample information is accurate.
The forms will be signed by the sampler and a copy will be retained
for the project file, the Tetra Tech PM, and the Tetra Tech Data
Validators.

Internal

Sampler and FOL, Tetra Tech

The Laboratory Sample Custodian will review the sample shipment
for completeness, integrity, and sign accepting the shipment. The
Tetra Tech Data Validators will check that the chain-of-custody form
was signed/dated by the Tetra Tech FOL or designee relinquishing
the samples and also by the Laboratory Sample Custodian receiving
the samples for analyses.

Internal/
External

1 - Laboratory Sample
Custodian, Empirical, CFA,
Microseeps, and Microbial
Insights

2 - Data Validators, Tetra Tech

SAP Sample Tables/
Chain-of-Custody Forms

Verify that all proposed samples listed in the SAP tables have been
collected.

Internal

FOL or designee, Tetra Tech

Sample Log Sheets

Verify that information recorded in the log sheets is accurate and
complete.

Internal

FOL or designee, Tetra Tech

SAP/ Field Logs/
Analytical Data
Packages

Ensure that all sampling SOPs were followed. Verify that deviations
have been documented and MPCs have been achieved. Particular
attention should be given to verify that samples were correctly
identified, that sampling location coordinates are accurate, and that
documentation establishes an unbroken trail of documented chain-of-
custody from sample collection to report generation. Verify that the
correct sampling and analytical methods/SOPs were applied. Verify
that the sampling plan was implemented and carried out as written
and that any deviations are documented.

Internal

PM or designee, Tetra Tech

SAP/ Laboratory SOPs/
Raw Data/ Applicable
Control Limits Tables

Ensure that all laboratory SOPs were followed. Verify that the correct
analytical methods/SOPs were applied. Establish that all method QC
samples were analyzed and in control as listed in the analytical
SOPs. If method QA is not in control, the Laboratory QAM will
contact the Tetra Tech PM via telephone or e-mail for guidance prior
to report preparation.

Internal

Laboratory QAM, Empirical,
CFA, Microseeps, and Microbial
Insights

11JAX0118

111

CTO JM48




Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

Internal / | Responsible for Verification
Verification Input Description External (name, organization)

SAP/ Chain-of-Custody | Check that field QC samples listed in Worksheet #20 were collected Internal FOL or designee, Tetra Tech
Forms as required.
Analytical Data All analytical data packages will be verified internally for Internal Laboratory QAM, Empirical,
Packages completeness by the laboratory performing the work. The Laboratory CFA, Microseeps, and Microbial

QAM will sign the case narrative for each data package. Insights
Electronic Data Each EDD will be verified against the chain-of-custody and hard copy | External Data Validators, Tetra Tech
Deliverables (EDDs)/ data package for accuracy and completeness. Laboratory analytical
Analytical Data results will be verified and compared to the electronic analytical
Packages results for accuracy. Sample results will be evaluated for laboratory

contamination and will be qualified for false positives using the

laboratory method/preparation blank summaries. Positive results

reported between the DL and the LOQ will be qualified as estimated.

Extraneous laboratory qualifiers will be removed from the validation

qualifier.

Each data package will be verified for completeness by the Tetra External Data Validators, Tetra Tech

Tech Data Validator. Missing information will be requested by the

Tetra Tech Data Validator from the Laboratory PM.
SAP/ Laboratory SOPs/ | Ensure that all laboratory SOPs were followed. Verify that the correct | Internal Laboratory QAM, Empirical,
Raw Data/ Applicable analytical methods/SOPs were applied. Establish that all method QC CFA, Mcroseeps, and Microbial
Control Limits Tables samples were analyzed and in control as listed in the analytical Insights

SOPs. If method QA is not in control, the Laboratory QAM will

contact the Tetra Tech PM via telephone or e-mail for guidance prior

to report preparation.
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Project-Specific Sampling and Analysis Plan

Site Name/Project Name: Site 4, NCBC Gulfport
Site Location: Gulfport, Mississippi

SAP Worksheet #35 -- Validation (Steps lla and Ilb) Process Table
(UFP-QAPP Manual Section 5.2.2) (Figure 37, page 110 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)

Groundwater Plume Evaluation
Revision Number: 1
Revision Date: April 2012

Step lla/
IIb

Validation Input

Description

Responsible for
Validation (name,
organization)

lla

SAP/ Sample Log
Sheets

Ensure that sample locations are correct and in accordance with the SAP
proposed locations. Document any discrepancies in the final report.

PM, FOL, or designee,
Tetra Tech

lla

Chain-of-Custody
Forms

Ensure that the custody and integrity of the samples was maintained from
collection to analysis and the custody records are complete and any deviations
are recorded. Review that the samples were shipped and stored at the
required temperature and sample pH for chemically-preserved samples meet
the requirements listed in Worksheet #19. Ensure that the analyses were
performed within the holding times listed in Worksheet #19.

Project Chemist or Data
Validators, Tetra Tech

lla/llb

SAP/ Laboratory
Data Packages/
EDDs

Ensure that the laboratory QC samples listed in Worksheet #28 were analyzed
and that the MPCs listed in Worksheet #12 were met for all field samples and
QC analyses. Check that specified field QC samples were collected and
analyzed and that the analytical QC criteria set up for this project were met.

Check the field sampling precision by calculating the RPD for field duplicate
samples. Check the laboratory precision by reviewing the RPD or percent
difference values from laboratory duplicate analyses; MS/MSDs; and
LCS/LCSD, if available. Ensure compliance with the methods and project
MPCs accuracy goals listed in Worksheet #12.

Check that the laboratory recorded the temperature at sample receipt and the
pH of the chemically preserved samples to ensure sample integrity from
sample collection to analysis.

Review the chain-of-custody forms generated in the field to ensure that the
required analytical samples have been collected, appropriate sample
identifications have been used, and correct analytical methods have been
applied. The Tetra Tech Data Validator will verify that elements of the data
package required for validation are present, and if not, the laboratory will be
contacted and the missing information will be requested. Validation will be
performed as per Worksheet #36. Check that all data have been transferred
correctly and completely to the final SQL database.

Project Chemist or Data
Validators, Tetra Tech
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Groundwater Plume Evaluation
Revision Number: 1
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Step lla/
IIb

Validation Input

Description

Responsible for
Validation (name,
organization)

IIb

SAP/ Laboratory
Data Packages/
EDDs

Ensure that the project LOQs listed in Worksheet #15 were achieved.

Discuss the impact on reported DLs due to matrix interferences or sample
dilutions performed because of the high concentration of one or more other
contaminants, on the other target compounds reported as non-detected.
Document this usability issue and inform the Tetra Tech PM. Review and add
PSLs to the laboratory EDDs. Flag samples and notify the Tetra Tech PM of
samples that exceed PSLs listed in Worksheet #15.

Ensure that all QC samples specified in the SAP were collected and analyzed
and that the associated results were within prescribed SAP acceptance limits.
Ensure that QC samples and standards prescribed in analytical SOPs were
analyzed and within the prescribed control limits. If any significant QC
deviations occur, the Laboratory QAM shall have contacted the Tetra Tech
PM.

Summarize deviations from methods, procedures, or contracts in the Data
Validation Report. Determine the impact of any deviation from sampling or
analytical methods and SOPs requirements and matrix interferences effect on
the analytical results. Qualify data results based on method or QC deviation
and explain all the data qualifications. Print a copy of the project database
qualified data depicting data qualifiers and data qualifiers codes that
summarize the reason for data qualifications. Determine if the data met the
MPCs and determine the impact of any deviations on the technical usability of
the data.

Project Chemist or Data
Validators, Tetra Tech
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SAP Worksheet #36 —Analytical Data Validation (Steps lla and Ilb) Summary Table
(UFP-QAPP Manual Section 5.2.2.1) (Figure 37, page 110 UFP-QAPP Manual)

DATA VALIDATOR

STEP lla/lIb MATRIX ANéE\(()EgAL VALIDATION CRITERIA (title and organizational
affiliation)
Data validation will be performed
using criteria for SW-846 Method
8260B listed in Worksheets #12, #15,
#24, and #28 and the current DoD o o
QSM. If not included in the Data Validation Specialist,
lla and llb Groundwater VOCs aforementioned, then the logic Tetra Tech

outlined in the “USEPA CLP National
Functional Guidelines for Organic
Data Review” USEPA-540/R-99-008,
(USEPA, October 1999) will be used
to apply qualifiers to data.

Data validation will be performed
using criteria for SW-846 Method
6010C listed in Worksheets #12, #15,
#24, and #28 and the current DoD
QSM. If not included in and the

lla and llb Groundwater Metals aforementioned, then the logic
outlined in the “USEPA CLP National
Functional Guidelines for Inorganic
Data Review”, USEPA 540-R-04-004,
(USEPA, October 2004) will be used
to apply qualifiers to data.

Data Validation Specialist,
Tetra Tech
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DATA VALIDATOR
STEP lla/llb MATRIX ANALYTICAL VALIDATION CRITERIA (title and organizational
GROUP O
affiliation)
Data validation will be performed
using criteria for SW-846 Method
8290A listed in Worksheets #12, #15,
#24, and #28 and the current DoD
QSM. If not included in the Data Validation Specialist,
lla and llb Groundwater Dioxins and Furans aforementioned, then the logic Tetra Tech
outlined in the “National Functional
Guidelines for Chlorinated
Dioxin/Furan Data Validation”,
(USEPA, September 2005) will be
used to apply qualifiers to data.
Dissolved Limited data \_/alidaf(ion_* will be
Gases,Volatile Fatty performed using criteria for Methods
Acids ,TOC Anions RSK SOP 175, SW-846 9056A, Data Validation Specialist
lla and lIb Groundwater Dissoived S,ulfide ’ 9060A, SM 4500S F, SM 4500PM, Tetra Tech ’
Orthophosphate ’and SM 4500NH3D, and SM 23208 listed
; ’ in Worksheets #12, #15, #24, and
Ammonia
#28.
Notes:

* Limited data validation. Limits the data review to specific review parameters (Data Completeness/Data Verification, Holding Times, Calibrations,
Blank Contamination, & Detection Limits) to determine gross deficiencies only. The limited data validation is best expressed as a review to

preclude the possibility of false negatives and to eliminate false positives.

Raw data are not evaluated and sample result verification is not

conducted. A formal report, similar to a full data validation report, is prepared but the scope is more limited than a full validation report. The data
packages provided by the laboratory will be expansive enough to allow future complete formal data validation, if necessary.

Dehalococcoides and reductase genes data reports will not be validated.
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SAP Worksheet #37 -- Usability Assessment
(UFP-QAPP Manual Section 5.2.3)

DATA USABILITY ASSESSMENT

The usability of the data directly affects whether project objectives can be achieved. The
following characteristics will be evaluated at a minimum. The results of these evaluations will be
included in the project report. The characteristics will be evaluated for multiple concentration
levels if the evaluator determines that this is necessary. To the extent required by the type of
data being reviewed, the assessors will consult with other technically competent individuals to

render sound technical assessments of these DQI characteristics:

Completeness

For each matrix that was scheduled to be sampled, the Tetra Tech FOL acting on behalf of the
Partnering Team will prepare a table listing planned samples/analyses to collected
samples/analyses. If deviations from the scheduled sample collection or analyses are identified,
the Tetra Tech PM and risk assessor will determine whether the deviations compromise the
ability to meet project objectives. If they do, the Tetra Tech PM will consult with the Navy RPM
and other Partnering Team members, as necessary (determined by the Navy RPM), to develop

appropriate corrective actions.

Precision

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
precision goals for field duplicates and laboratory duplicates were met. This will be accomplished
by comparing duplicate results to precision goals identified in Worksheets #12 and #28. This will
also include a comparison of field and laboratory precision with the expectation that laboratory
duplicate results will be no less precise than field duplicate results. If the goals are not met, or
data have been flagged as estimated (J qualifier), limitations on the use of the data will be
described in the project report.

Accuracy

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
the accuracy/bias goals were met for project data. This will be accomplished by comparing
percent recoveries of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals

identified in Worksheet #28. This assessment will include an evaluation of field and laboratory
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DATA USABILITY ASSESSMENT

contamination; instrument calibration variability; and analyte recoveries for surrogates, MS, and
LCSs. If the goals are not met, limitations on the use of the data will be described in the project
report. Bias of the qualified results and a description of the impact of identified non-compliances

on a specific data package or on the overall project data will be described in the project report.

Representativeness

A project scientist identified by the Tetra Tech PM and acting on behalf of the Partnering Team
will determine whether the data are adequately representative of intended populations, both
spatially and temporally. This will be accomplished by verifying that samples were collected and
processed for analysis in accordance with the SAP, by reviewing spatial and temporal data
variations, and by comparing these characteristics to expectations. The usability report will
describe the representativeness of the data for each matrix and analytical fraction. This will not
require quantitative comparisons unless professional judgment of the project scientist indicates

that a quantitative analysis is required.

Comparability

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
the data generated under this project are sufficiently comparable to historical site data generated
by different methods and for samples collected using different procedures and under different site
conditions. This will be accomplished by comparing overall precision and bias among data sets
for each matrix and analytical fraction. This will not require quantitative comparisons unless
professional judgment of the Tetra Tech Project Chemist indicates that such quantitative analysis

is required.

Sensitivity

The Tetra Tech Project Chemist acting on behalf of the Partnering Team will determine whether
project sensitivity goals listed in Worksheet #15 are achieved. The overall sensitivity and
quantitation limits from multiple data sets for each matrix and analysis will be compared. If
sensitivity goals are not achieved, the limitations on the data will be described. The Tetra Tech
Project Chemist will enlist the help of the project risk assessor to evaluate deviations from

planned sensitivity goals.
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Project Assumptions and Data Outliers

The Tetra Tech PM and designated team members will evaluate whether project assumptions
are valid. This will typically be a qualitative evaluation but may be supported by quantitative
evaluations. The type of evaluation depends on the assumption being tested.

Describe the evaluative procedures used to assess overall measurement error associated

with the project:

After completion of the data validation, the data and data quality will be reviewed to determine
whether sufficient data of acceptable quality are available for decision making. In addition to the
evaluations described above, a series of inspections and statistical analyses will be performed to
estimate these characteristics. The statistical evaluations will include simple summary statistics
for target analytes, such as maximum concentration, minimum concentration, number of samples
exhibiting non-detected results, number of samples exhibiting positive results, and the proportion
of samples with detected and non-detected results. The Partnering Team members identified by
the project manager will assess whether the data collectively support the attainment of project
objectives. They will consider whether any missing or rejected data have compromised the
ability to make decisions or to make the decisions with the desired level of confidence. The data
will be evaluated to determine whether missing or rejected data can be compensated by other
data. Although rejected data will generally not be used, there may be reason to use them in a
weight of evidence argument, especially when they supplement data that have not been rejected.

If rejected data are used, their use will be supported by technically defensible rationales.

For statistical comparisons and mathematical manipulations, non-detected values will be
represented by a concentration equal to one-half the sample-specific reporting limit. Duplicate
results (original and duplicate) will not be averaged for the purpose of representing the range of
concentrations. However, the average of the original and duplicate samples will be used to

represent the concentration at a particular sampled location.
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DATA USABILITY ASSESSMENT

Identify the personnel responsible for performing the usability assessment:

The Tetra Tech PM, Project Chemist, FOL, and Project Scientist will be responsible for
conducting the listed data usability assessments. The data usability assessment will be reviewed
with the Navy RPM, Tetra Tech PM, and the MDEQ RPM. If deficiencies affecting the attainment
of project objectives are identified, the review will take place either in a face-to-face meeting or a
teleconference depending on the extent of identified deficiencies. If no significant deficiencies
are identified, the data usability assessment will simply be documented in the project report and

reviewed during the normal document review cycle.

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

(correlations), and anomalies:

The data will be presented in tabular format, including data qualifications such as estimation
(J, UJ) or rejection (R). Written documentation will support the non-compliance estimated or
rejected data results. The project report will identify and describe the data usability limitations

and suggest re-sampling or other corrective actions, if necessary.
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Project-Specific Sampling and Analysis Plan Groundwater Plume Evaluation
Site Name/Project Name: Site 4, NCBC Gulfport Revision Number: 1
Site Location: Gulfport, Mississippi Revision Date: April 2012

REFERENCES (CONTINUED)

USEPA, 2009. National Primary Drinking Water Regulations, Maximum Contaminant Levels. EPA-816-F-
09-0004. May. http://www.epa.gov/safewater/consumer/pdf/mcl.pdf

USEPA, 2010, Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites,
Residential Direct Contact (R-RSL).
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DQO Presentation
Gulfport NCBC

Site 4 — Golf Course Landfill

Groundwater Plume Evaluation

Gulfport, Mississippi







Site 4 - Background

® Operated from 1966 to 1972

® 16,000 tons of solid waste including debris from
damage due to Hurricane Camille

® 20,000 gallons of waste liquids including fuels, oils,
solvents, paints, paint thinners.

® Used as part of the Pine Bayou Golf Course

® Future use planned to be as part of the “Golf
Experience”



P———

: Site 4 — Assessment History

® Various investigations from 1984 to 1994

® 1984 - Initial Assessment Study (Envirodyne)
® 1987 - Verification Report (Harding Lawson)
® 1998 - Interim Removal Action Report

® 1999 - Groundwater Monitoring Report

® 2004-2007 - Remedial Investigation. Data from this
investigation was collected to support Feasibility
Studly.

® 2009 - Feasibility Study
® 2010 - Record of Decision



P————

Site 4 — Record of Decision

Presumptive Remedy:

* Engineered landfill cap

* Landfill gas management system

* Sediment removal and lining of Canal No. 1
® Land Use Controls

® Groundwater monitoring
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ite 4 — Problem Statement

Golf Course Landfill

® Evaluate the current conditions of the existing
groundwater plume.

® Collect hydrogeologic data to determine if groundwater
enhancement is necessary.

® Based on the results of the investigation, the Navy will
determine if additional treatment is appropriate to
accelerate the degradation of the groundwater
contamination.



ite 4 — Information Inputs

Previously collected data for trend analysis

Chemical Data: TCE, cDCE, tDCE, VC, Iron, Manganese, and
Dioxins

MNA Parameters: ammonia, sulfate, sulfide , chloride,

orthophosphate , methane, ethane, ethene, light gases,
volatile fatty acids, and TOC

Reducing bacteria and enzymes

Groundwater field parameters: dissolved oxygen,
temperature, oxidation reduction potential, pH, and turbidity

Project Action Levels (PALs): USEPA Maximum Contaminant
Level and MDEQ Tier 1 Target Remedial Goals



Site 4 — Evaluation Process

* Groundwater sampling

* Install monitoring wells surrounding the previously
defined groundwater plume boundaries (including
down gradient and side gradient wells)

* Note: During the March 2011 partnering meeting re-installation of wells into
the previous source (i.e., highest concentrations) areas through the cap was
discussed. This will not be performed unless agreed to later as a necessity.

10



" Site 4 — Groundwater Plume Evaluation Decision Rule

If COC concentrations surrounding the perimeter of
the know chlorinated groundwater plume are less
than project action levels, then proceed to long term
monitoring in accordance with the Decision
Document. If COC concentrations surrounding the
perimeter of the know plume exceed project action
levels, then continue to define the extent of
contaminant migration as necessary. Once complete
with the evaluation, the Navy will determine if
additional treatment is warranted to accelerate
remediation times.

11



APPENDIX B

FIELD STANDARD OPERATING PROCEDURES AND FIELD FORMS



Tetra Tech NUS, Inc.

PROJECT:

JOB & CTO #:

PROJECT MANAGER:

LOCATION:

MOBILIZATION DATE:

RETURN DATE:

FIELD PROJECT PRE-MOBILIZATION CHECKLIST

TRAVEL

MISCELLANEOUS

Airline reservations
Hotel reservations/BOQs
Vehicle rental

Itinerary

Phone/pager number

Schedule

___ Planfield operations w/ Project manager
Documents for Field Program

Logbook(s)

Field Sampling plan

DRILLING/DPT/SURVEY

Subcontractor

POC phone #/address

Drill Specification RFP

Contact (time & place to meet)

Confirm subcontract w/ TtINUS Procurement

Health and Safety documentation for all
personnel on site

Copy of Dirillers license

Well / boring permits

Utilities (2 weeks lead time)
Contact Site POC (Date: )
Contact Local "Call Before You Dig"
____Utility Clearance Form
Forms

Boring logs / Test Pit logs

Well construction / development forms
Daily activity forms

IDW inventory

IDW drum labels

Chemical Inventory

MSDS's

Health & Safety plan

Maps

____ H & S Guidance Manual
Authorization

Kick-off meeting held

Gov't rate letter

H&S/OSHA 40-hour certifcate
8-Hour Refresher Training Certificate
Medical Clearance Letter
Supervisory Training Certificate

Health & Safety Clearance Letter
Full-size OSHA Poster

HYDROGEOLOGY EQUIPMENT

Slug test/pumping test forms

Groundwater elevation data sheets

Graph paper

Data Logger/transducer/data cable

Existing well construction & water level data

M-Scope, slug

SHIPPING

FedEx Airbills, local dropoff location & hours
FedEx Gov. Acct# (1771-8058-0)

EQUIPMENT MOBILIZATION

Equipment Requisition form completed /
equipment ordered

3rd Party rental / misc. equipment ordered

Equipment calibration forms

Span / calibration gas and regulator

Lab Shipping Labels
Warehouse Shipping Labels
Blank Labels

Supplies
Tape
Packing materials

SAMPLING

Baggies, Large garbage bags

Forms

Sample log sheets

Low-flow purge data sheets

COC records

COC seals
____ Sample labels (from database group)
Laboratory
POC address/phone#
Order bottles / preservatives
Shipping address, also check Sat. address
Bottle & preservation req'ts from lab

OTHER

Site POC name/phone #

Personnel information to POC

Mobilization schedule to POC

Site access authorizations

Field office / trailer arrangements made
Electric, phone hookups arranged
Steel-toed boots, safety glasses, & hard hat
First aid equipment

Insect repellent

Note - not all items listed apply to every job, and some additional requirements may apply on a job-specific basis.




Tetra Tech NUS, Inc.

PROJECT: JOB #:
LOCATION: DATE:
PROJECT MANAGER: FOL:

DAILY ACTIVITIES CHECKLIST

Startup Checklist

Activity Yes No

N/A

Pertinent site activities/information entered into site logbook

All onsite personnel listed in logbook

Required medical information onsite for all workers (TtNUS and Subcontractors)

Required MSDS's onsite

Proper equipment calibrations performed (list equipment)

1

2

3

4

Calibration logs filled out

Tailgate H&S meeting held prior to beginning field activities

Required work permits filled out/signed

Required utility clearances obtained

Required PPE onsite and in use

Information required to be posted is in place

(OSHA poster, hospital route, key phone numbers, etc.)

Exit Checklist

Activity Yes No

N/A

Logbooks completely and comprehensively filled out

Field forms complete and accounted for/properly filed

Samples properly packaged/shipped

COCs faxed to appropriate in-house personnel

All equipment accounted for, on charge if needed, and properly secured

All personnel accounted for

Arrangements made for upcoming work (permits, clearances, equipment, etc.)

Site properly secured

Note - not all items listed apply to every job, and some additional requirements may apply on a job-specific basis.




Tetra Tech NUS, Inc.

DAILY ACTIVITIES RECORD

PROJECT NAME:

PROJECT NUMBER:

CLIENT: LOCATION:
DATE: ARRIVAL TIME:
Tt NUS PERSONNEL.: DEPARTURE TIME:
CONTRACTOR: DRILLER:
QUANTITY QUANTITY PREVIOUS CUMULATIVE
ITEM ESTIMATE TODAY TOTAL QUANTITY
QUANTITY TO DATE
COMMENTS:
APPROVED BY:
Tt NUS REPRESENTATIVE DRILLER

DATE:




Tetra Tech NUS, Inc.

PROJECT NAME :

SITE NAME:

PROJECT No.:

EQUIPMENT CALIBRATION LOG

INSTRUMENT NAME/MODEL:

MANUFACTURER:

SERIAL NUMBER:

Date Instrument
of I.D.
Calibration Number

Person
Performing
Calibration

Instrument Settings Instrument Readings Calibration
Pre- Post- Pre- Post- Standard
calibration | calibration | calibration | calibration (Lot No.)

Remarks
and
Comments




@ Tetra Tech NUS, Inc.

Site:

Well:

Date Installed:

MONITORING WELL DEVELOPMENT RECORD

Depth to Bottom (ft.):

Static Water Level Before (ft.):
Static Water Level After (ft.):

Project Name:

Project Number:

Site Geologist:

Page _ of

Date Developed: Screen Length (ft.): Drilling Co.:
Dev. Method: Specific Capacity:
Pump Type: Casing ID (in.):
Time Estimated | Cumulative Water Level Temperature pH Specific Turbidity Remarks (odor, color, etc.)
Sediment Water Readings (Degrees C) Conductance | (NTU)
Thickness Volume (Ft. below TOC) (Units )

(Ft.)

(Gal.)




TETRA TECH NUS
FIELD TASK MODIFICATION REQUEST FORM

Project/Installation Name CTO & Project Number Task Mod. Number

Modification To (e.g. Work Plan) Site/Sample Location Date

Activity Description:

Reason for Change:

Recommended Disposition:

Field Operations Leader (Signature) Date

"‘Approved Disposition:

Project/Task Order Manager (Signature) Date

Distribution:

Program/Project File — Other:

Project/Task Order Manager —

Field Operations Leader —




07/20/99 INL

ACAD: FORM_MWFM.dwg

L

Tetra Tech NUS, Inc.

WELL NO.:

OVERBURDEN

MONITORING WELL SHEET
FLUSH - MOUNT

PROJECT LOCATION DRILLER
PROJECT NO. BORING DRILLING
DATE BEGUN DATE COMPLETED METHOD
FIELD GEOLOGIST DEVELOPMENT
GROUND ELEVATION DATUM METHOD

FLUSH MOUNT
SURFACE CASING
WITH LOCK

A

NN

— ELEVATION TOP OF RISER:

— TYPE OF SURFACE SEAL:

— TYPE OF PROTECTIVE CASING:

I.D. OF PROTECTIVE CASING:

~— DIAMETER OF HOLE:

~— TYPE OF RISER PIPE:

RISER PIPE I.D.:

~— TYPE OF BACKFILL/SEAL:

— ELEVATION/DEPTH TOP OF SEAL:

— TYPE OF SEAL:

— ELEVATION/DEPTH TOP OF SAND:

(o

S

D

Eiz
[H#Y

ELEVATION/DEPTH TOP OF SCREEN:
TYPE OF SCREEN:

SLOT SIZE x LENGTH:

— TYPE OF SAND PACK:

DIAMETER OF HOLE IN BEDROCK:

— ELEVATION / DEPTH BOTTOM OF SCREEN:

ELEVATION / DEPTH BOTTOM OF SAND:
— ELEVATION/DEPTH BOTTOM OF HOLE:

BACKFILL MATERIAL BELOW SAND:




Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: Project No.:

Location: Personnel:

Weather Conditions: Measuring Device:

Tidally Influenced: Yes No Remarks:
Well or Elevation of Total Water Level Thickness of] Groundwater

Piezometer Date Time |Reference Point] Well Depth |[Indicator ReadingFree Producy] Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*

* All measurements to the nearest 0.01 foot Page of



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page  of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By:

[] Domestic Well Data C.0.C. No.:

[ Monitoring Well Data Type of Sample:

[] Other Well Type: [ Low Concentration

[ QA Sample Type: [l High Concentration
SAMPLING DATA:z 11ttt ttltetettttttete il te ittt e e e e L L L
Date Color pH S.C. Temp. Turbidity DO Salinity Other
Time: (Visual) (SU.) | (mS/cm) ‘o) (NTU) (mg/l) (%)
Method:
R A e
Date Volume pH S.C. Temp. Turbidity DO Salinity Other
Method
Monitor Reading (ppm):
Well Casing Diameter & Material
Type:
Total Well Depth (TD):
Static Water Level (WL):
One Casing Volume(gal/L):
Start Purge (hrs):
End Purge (hrs):
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMELE EOLLECTION INFORMATION: - - 1: izl irioinirii il il irininirinirinininioininioininioioinioinininizininizinint

Analysis Preservative Container Requirements Collected

OBSERMATIONS A NOTES: - 11 f: il illllllelelelelele il il il il il Ll L DDl
Citcle It Applicablg:- 1. it i-i-r-ier il el il el il -l - 1- - 1] Signature(s):

MS/MSD

Duplicate ID No.




Li-

Tetra Tech NUS, Inc.

HYDRAULIC CONDUCTIVITY

TESTING DATA SHEET

PROUECT NAME: . ..ottt s esas s s .

WELL/BORING NO.: ...coooorreerrrrrencene. .

GEOLOGIST: ..ottt ettt ev st eb e es et e e ns s enes
WELL DIAMETER: ........cccooevevernee SCREEN LENGTH/DEPTH: ....cooovvreeieereeeeeee e TEST NO.: oo,
STATIC WATER LEVEL (Depth/Elevation): ..........ccccccommieeueceeieseeceeeeceeeseeeeees e sssseneeesans DATE: .....cocoeieeeee
Z| TEST TYPE (Rising/Falling/Constant Head): ...........ccocomrmmrunmreennereensiissnnnens CHECKED: ...
g METHOD OF INDUCING WATER LEVEL CHANGE: .........cccooiiiceecectet et evsae e PAGE .....OF ..........
©
§ REFERENCE PT. FOR WL MEAS. (Top of Casing, Transducer, €tC.): .......cocooioiooimeeeeeeeceeeeeeeeeeee e eneeeen .
e
ELAPSED MEASURED DRAWDOWN ELAPSED MEASURED DRAWDOWN WELL SCHEMATIC

o TIME WATER LEVEL |OR HEAD (AH) TIME WATER LEVEL |OR HEAD (AH) —~
E (min. or sec.) (feet) (feet) (min. or sec.) (feet) (feet) WELL ¢
(%]
% BOREHOLE ¢
(&4
g -
5
z
2 (72
g

=

=

E:E:

S

NSE

-

s

<

&

z Indicate SWL

Depth on Drawing
1
o REMARKS:
7
B e e e e

n e N ®w

CALCS,SKETCH MAPS, ETC.:




@ LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: WELL ID.:
PROJECT NUMBER: DATE:

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity

sl Rt below ST OCY - E (kM) -4 (S - (S iena) b N - ig/E)- o (Celcitg ) o nmVess ) 96 or gt

Comments

SIGNATURE(S): PAGE__ OF




@ Tetra Tech NUS, Inc.

CONTAINER SAMPLE & INSPECTION SHEET

Page of
Project Site Name: Sample ID No.
Project Number: Sampled By:
Site Identification: C.0.C. No.:
Container Number(s): Concentration: [] High
Sample Type: [] Grab [ Medium
[ Composite [ Low

CONTAINER SOURCE| CONTAINER DESCRIPTION
DRUM:

[ Bung Top COLOR:

[l Lever Lock

[ Bolted Ring

[ Other CONDITION:
TANK: MARKINGS:

[ Plastic

[ Metal

[l Other VOL. OF CONTENTS:
OTHER: OTHER:

CONTAINER CONTENTS
DISPOSITION DESCRIPTION
SAMPLED: SINGLE PHASED:
OPENED BUT NOT SAMPLED:
Reason MULTIPHASE :
Layer1 Layer 2 Layer 3
Phase (Sol. or Lig.)

NOT OPENED: Color
Reason Viscosity L, MorH L,MorH L,MorH

% of Total Volume

MONITOR READING:

SAMPLE and /or INSPECTION DATE & TIME:

HRS.

METHOD:

SAMPLER(S) and / or

INSPECTOR(S) SIGNATURE:

ANALYSIS:




@ TETRA TECH NUS, INC.

26392

CHAIN OF CUSTODY | NUMBER I PAGE ___ OF
PROJECT NO: FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER | PHONE NUMBER ADDRESS
CARRIER/WAYBILL NUMBER CITY, STATE
CONTAINER TYPE
PLASTIC (P) or GLASS (G)
STANDARD TAT [] g PRESERVATIVE
RUSH TAT [ 4 VSED
[J24hr. O 48hr. [ 72hr. [0 7day [J 14 day 8 /
. Q
~ o
Ela B |8
— y w
E |E |8 |z z
e T wo|F |3 g
4 - a 0] g —_— O
o o = - |oGol o
= u O x T gt TS
w < o F X~ (aadl o
=< Q o o |d<E A
g w (o) [) (o} <= (OXO| o
> | TiME SAMPLE ID - F @ | 2w 000 2
&
1. RELINQUISHED BY DATE TIME 1. RECEIVED BY DATE TIME
2. RELINQUISHED BY DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME
COMMENTS
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001




@ Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Page  of

Project Site Name:
Project Number:
Sample Location:

Sample ID Number:
Sampled By:
C.0O.C. Number:

QA Sample Type:

[] Trip Blank [ Rinsate Blank

[] Source Water Blank [] Other Blank
SAMBEINGEATAL - EWRTER SORIRE I
Date: [] Laboratory Prepared [] Tap
Time: [] Purchased [] Fire Hydrant
Method: [] Other

Product Name: Media Type:

Supplier: Equipment Used:

Manufacturer: Equipment Type:

Order Number: [ Dedicated

Lot Number: [l Reusable

Expiration Date:

SAMPEECOEFECTIONINFORMATON: i
Analysis Preservative Container Requirements Collected

Volatiles Cool 4°C & HCI YES / NO

Semivolatiles Cool 4°C YES /NO

Pesticide / PCB Cool 4°C YES / NO

Metals Cool 4°C & HNO, YES /NO

Cyanide Cool 4°C & NaOH YES / NO

OBSERVATIONS: / NOTES::ti:iirorririririiiiiiiiriiiniiinininiiinininiintoninintni it il

Sighature(s):




Tetra Tech NUS, Inc.

PROJECT:

JOB & CTO #:

PROJECT MANAGER:

LOCATION:

MOBILIZATION DATE:

RETURN DATE:

FIELD PROJECT DEMOBILIZATION CHECKLIST

TRAVEL

MISCELLANEOUS

Airline reservations
Hotel reservations/BOQs
Vehicle rental

Itinerary

Phone/pager number

Schedule

___ Planfield operations w/ Project manager
Documents for Field Program

Logbook(s)

Field Sampling plan

DRILLING/DPT/SURVEY

Subcontractor

POC phone #/address

Drill Specification RFP

Contact (time & place to meet)

Confirm subcontract w/ TtINUS Procurement

Health and Safety documentation for all
personnel on site

Copy of Dirillers license

Well / boring permits

Utilities (2 weeks lead time)
Contact Site POC (Date: )
Contact Local "Call Before You Dig"
____Utility Clearance Form
Forms

Boring logs / Test Pit logs

Well construction / development forms
Daily activity forms

IDW inventory

IDW drum labels

Chemical Inventory

MSDS's

Health & Safety plan

Maps

____ H & S Guidance Manual
Authorization

Kick-off meeting held

Gov't rate letter

H&S/OSHA 40-hour certifcate
8-Hour Refresher Training Certificate
Medical Clearance Letter
Supervisory Training Certificate

Health & Safety Clearance Letter
Full-size OSHA Poster

HYDROGEOLOGY EQUIPMENT

Slug test/pumping test forms

Groundwater elevation data sheets

Graph paper

Data Logger/transducer/data cable

Existing well construction & water level data

M-Scope, slug

SHIPPING

FedEx Airbills, local dropoff location & hours
FedEx Gov. Acct# (1771-8058-0)

EQUIPMENT MOBILIZATION

Equipment Requisition form completed /
equipment ordered

3rd Party rental / misc. equipment ordered

Equipment calibration forms

Span / calibration gas and regulator

Lab Shipping Labels
Warehouse Shipping Labels
Blank Labels

Supplies
Tape
Packing materials

SAMPLING

Baggies, Large garbage bags

Forms

Sample log sheets

Low-flow purge data sheets

COC records

COC seals
____ Sample labels (from database group)
Laboratory
POC address/phone#
Order bottles / preservatives
Shipping address, also check Sat. address
Bottle & preservation req'ts from lab

OTHER

Site POC name/phone #

Personnel information to POC

Mobilization schedule to POC

Site access authorizations

Field office / trailer arrangements made
Electric, phone hookups arranged
Steel-toed boots, safety glasses, & hard hat
First aid equipment

Insect repellent

Note - not all items listed apply to every job, and some additional requirements may apply on a job-specific basis.




Number Page
CT-04 lof7
STA N DA R D Effective Date Revision
OPERATING — -
Applicability
PROCEDU RES Tetra Tech NUS, Inc.
Prepared
TETRA TECH NUS, Earth Sciences Department
INC.
Subject Approved o
SAMPLE NOMENCLATURE Tom Johnston 2. € ,Qéa:
TABLE OF CONTENTS
SECTION PAGE
1.0 [ 1 U 2
2.0 ST 01O ] = O PPPRPPPS 2
3.0 LT IO 1757 A = S 2
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS ... 2
5.0 PROCEDURES ...ttt e e e et et et e e e e et e ea e e eeeeeee bt e e eaeeaeeeasranan 3
51 INTRODUGCTION . ..t e e et e e et e e e et e e e e et e e e et e e eeaanans 3
5.2 SAMPLE IDENTIFICATION FIELD REQUIREMENTS ..o 3
5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS ... 4
5.4 EXAMPLES OF SAMPLE NOMENCLATURE ...t 5
55 FIELD QA/QC SAMPLE NOMENCLATURE ......ouvviiiiiiiiiiiiiiiiiiiriiineenennnnnnnnnas 6
5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE.........ccccocvvvivivieiiininieiiinnns 6
6.0 DEV LA T ON S .o et ettt e ettt e et e e ettt e e e eeta e e e et e e e ata e eeestn e eetanaaeestntaaeennnsaaes 7

019611/P

Tetra Tech NUS, Inc.




Subject Number Page
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to specify a consistent sample nomenclature
system that will facilitate subsequent data management in a cost-effective manner. The sample
nomenclature system has been devised such that the following objectives can be attained:

Sorting of data by matrix

Sorting of data by depth

Maintenance of consistency (field, laboratory, and database sample numbers)
Accommodation of all project-specific requirements

Accommodation of laboratory sample number length constraints (maximum of 20 characters)

2.0 SCOPE

The methods described in this SOP shall be used consistently for all projects requiring electronic data.
Other contract- or project-specific sample nhomenclature requirements may also be applicable.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Program Manager - It shall be the responsibility of the Project Manager (or designee) to inform contract-
specific Project Managers (PMs) of the existence and requirements of this SOP.

Project Manager - It shall be the responsibility of the PM to determine the applicability of this SOP based
on: (1) program-specific requirements and (2) project size and objectives. It shall be the responsibility of
the PM (or designee) to ensure that sample nomenclature requirements are thoroughly specified in the
relevant project planning document (e.g., sampling and analysis plan) and are consistent with this SOP if
relevant. It shall be the responsibility of the PM to ensure that the FOL is familiar with the sample
nomenclature system.

Field Operations Leader (FOL) - It shall be the responsibility of the FOL to ensure that all field
technicians or sampling personnel are thoroughly familiar with this SOP and the project-specific sample
nomenclature system. It shall be the responsibility of the FOL to ensure that the sample nomenclature
system is used during all project-specific sampling efforts.

General personnel qualifications for sample nomenclature activities in the field include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

e Familiarity with appropriate procedures for field documentation, handling, packaging, and shipping.

019611/P

Tetra Tech NUS, Inc.
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SAMPLE NOMENCLATURE

Number Page

CT-04 3of7
Revision Effective Date

2 03/09/09

5.0

51

PROCE

DURES

INTRODUCTION

The sample identification (ID) system can consist of as few as eight but not more than 20 distinct alpha-
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chain-of-

custody forms.

follows, where "A" indicates "alpha," and "N" indicates "numeric":

The basic sample ID provided to the laboratory has three segments and shall be as

3

AorN
or 4 Characters

AAA
2 or 3 Characters

AorN
3to 6 Characters

Site ldentifier

Sample Type

Sample Location

Additional segments may be added as needed. For example:

1)

)

Soil and sediment sample ID

AorN AAA AorN NNNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 4 Characters
Site identifier Sample type Sample location Sample depth

Aqueous (groundwater or surface water) sample ID

3 or 4 Characters

AorN

AAA
2 or 3 Characters

AorN
3to 6 Characters

NN
2 Characters

-A
1 Character

Site identifier

Sample type

Sample location

Round number Filtered sample only

©)

Biota sample ID

AorN AAA AorN AA NNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 2 Characters 3 Characters
Site identifier Sample type Sample location Species Sample group
identifier number

5.2

SAMPLE IDENTIFICATION FIELD REQUIREMENTS

The various fields in the sample ID include but are not limited to the following:

Site identifier
Sample type
Sample location
Sample depth

Sampling round number

Filtered
Species identifier

Sample group humber

019611/P

Tetra Tech NUS, Inc.
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The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a
mixture of alpha and numeric characters may be used). A site number is necessary because many
facilities/sites have multiple individual sites, Solid Waste Management Units (SWMUSs), Operable Units
(OUs), etc. Several examples are presented in Section 5.3 of this SOP.

The sample type must be a two- or three-character alpha field. Suggested codes are provided in
Section 5.3 of this SOP.

The sample location must be at least a three-character field but may have up to six characters (alpha,
numeric, or a mixture). The six characters may be useful in identifying a monitoring well to be sampled or
describing a grid location.

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment
sample is collected. The first two numbers of the four-number code specify the top interval, and the third
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater
than 100, then only the top interval would be represented and the sampling depth would be truncated to
three characters. The depths will be noted in whole numbers only; further detail, if needed, will be
recorded on the sample log sheet or boring log, in the logbook, etc.

A two-digit round number will be used to track the number of aqueous samples collected from a particular
aqueous sample location. The first sample collected from a location will be assigned the round identifier
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water
locations.

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field
segment. No entry in this segment signifies an unfiltered (total) sample.

The species identifier must be a two-character alpha field. Several suggested codes are provided in
Section 5.3 of this SOP.

The three-digit sample group number will be used to track the number of biota sample groups (a particular
group size may be determined by sample technique, media type, the number of individual caught, weight
issues, time, etc.) by species and location. The first sample group of a particular species collected from a
given location will be assigned the sample group number 001, and the second sample group of the same
species collected from the same location will be assigned the sample group number 002.

5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS

Examples of each of the fields are as follows:

Site identifier - Examples of site numbers/designations are as follows:

A0l - Area of Concern (AOC) 1

125 - SWMU 125

000 - Base- or facility-wide sample (e.g., upgradient well)
BBG - Base background

The examples cited are only suggestions. Each PM (or designee) must designate appropriate (and
consistent) site designations for their individual project.

Sample type - Examples of sample types are as follows:

AH - Ash Sample

019611/P Tetra Tech NUS, Inc.
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Sample location - Examples of the location field are as follows:

Species identifier - Examples of species identifier are as follows:

AS -
BM -
BSB -
BSF -
cP -
cs -
DS -
DU -
FP -
IDW -
LT -
MW -
OF -
RW -
SB -
SD -
sc -
SG -
sL -
SP -
ss -
ST -
SW -
™ -
™ -
WC -
WP -
WS -
WW -

001
N32E92
D096

5.4

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU
16 for a filtered sample would be designated as 016 MW00101-F.

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at
Site 23 for an unfiltered sample would be designated as 023MWC20P202.

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would

BC
GB
CO
SB

EXAMPLES OF SAMPLE NOMENCLATURE

Air Sample

Building Material Sample

Biota Sample Full Body

Biota Sample Fillet

Composite Sample

Chip Sample

Drum Sample

Dust Sample

Free Product
Investigation-Derived Waste Sample
Leachate Sample

Monitoring Well Groundwater Sample
Outfall Sample

Residential Well Sample

Soil Boring Sample

Sediment Sample

Scrape Sample

Soil Gas Sample

Sludge Sample

Seep Sample

Surface Soil Sample

Storm Sewer Water Sample
Surface Water Sample

Test Pit Sample

Temporary Well Sample

Well Construction Material Sample
Wipe Sample

Waste/Solid Sample

Wastewater Sample

- Monitoring well 1
- Grid location 32 North and 92 East

- Investigation-derived waste drum number 96

- Blue Crab
- Blue Gill

- Corn

- Soybean

be designated as 130SW00102.
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A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot
interval would be designated as 032SSN32E920002.

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be
designated as 032SB0030405.

A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as
019SD0140001. The sample data sheet would reflect the precise depth at which this sample was
collected.

During biota sampling for full-body analysis, the first time a minnow trap was checked at grid location A25
of SWMU 1415, three small blue gills were captured, collected, and designated with the sample ID of
1415BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at
SWMU 1415), the sample ID would be 1415BSBA25BG002.

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.
The "F" used for a filtered aqueous sample is preceded by a dash (-F).

5.5 FIELD QA/QC SAMPLE NOMENCLATURE

Field Quality Assurance (QA)/Quality Control (QC) samples are designated using a different coding
system. The QC code will consist of a three- to four-segment alpha-numeric code that identifies the
sample QC type, the date the sample was collected, and the number of this type of QC sample collected
on that date.

AA NNNNNN NN -F
QC type Date Sequence number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)
FD = Field Duplicate

AB = Ambient Conditions Blank

WB = Source Water Blank

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date,
and type will be recorded on the routine sample log sheets and will document the location of the duplicate
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB,
RB, AB, and WB) will be recorded on the QC Sample Log Sheet (see SOP SA-6.3, Field Documentation).

5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE

The first duplicate of the day for a filtered groundwater sample collected on June 3, 2000, would be
designated as FD06030001-F.

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003, would
be designated as FD11170303.
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The first trip blank associated with samples collected on October 12, 2000, would be designated as

TB10120001.

The only rinsate blank collected on November 17, 2001, would be designated as RB11170101.

6.0

Any deviation from this SOP must be addressed in detail in the site-specific planning documents.

DEVIATIONS
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1.0 PURPOSE

The purpose of this document is to specify a consistent procedure for the quality assurance review of
electronic and hard copy databases. This SOP outlines the requirements for establishment of a Database
Record File, Quality Assurance review procedures, and documentation of the Quality Assurance Review
Process.

2.0 SCOPE

The methods described in this Standard Operating Procedure (SOP) shall be used consistently for all
projects managed by Tetra Tech NUS (TtNUS).

3.0 GLOSSARY

Chain-of-Custody Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a
group of samples from the time of sample collection to the laboratory. The Chain-of-Custody Form is
retained with the samples during transfer of samples from one custodian to another. The Chain-of-
Custody Form is a controlled document that becomes part of the permanent project file. Chain-of-Custody
and field documentation requirements are addressed in SOP SA-6.1.

Electronic Database - A database provided on a compact laser disk (CD). Such electronic databases will
generally be prepared using public domain software such as DBase, RBase, Oracle, Visual FoxPro,
Microsoft Access, Paradox, etc.

Hardcopy Database - A printed copy of a database prepared using the software discussed under the
definition of an electronic database.

Form | - A printed copy of the analytical results for each sample.

Sample Tracking Summary - A printed record of sample information including the date the samples were
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were
shipped, the associated analytical requirements for the samples, the date the analytical data were
received from the laboratory, and the date that validation of the sample data was completed.

4.0 RESPONSIBILITIES

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample
Tracking Summaries are placed in the Database Records file. It shall be the responsibility of the
Database Records Custodian to ensure that a copy of all validation deliverables is provided to the Project
Manager (for placement in the project file). It shall be the responsibility of the Database Records
Custodian to ensure that photocopies of all validation deliverables and historical data and reports (as
applicable) are placed in the Database Records file.

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records
Custodian. 1t shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that
photocopies of all data validation deliverables are placed in the applicable Database Records file by the
Database Records Custodian.
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Earth Sciences Department Manager - It shall be the responsibility of the Earth Sciences Department
Manager (or equivalent) to ensure that all field personnel are familiar with the requirements of this
Standard Operating Procedure (specifically Section 5.5).

FOL - It shall be the responsibility of the FOL (FOL) of each project to ensure that all field technicians or
sampling personnel are thoroughly familiar with this SOP, specifically regarding provision of the Chain-of-
Custody Forms to the Database Records Custodian. Other responsibilities of the FOL are described in
Sections 5.4 and 5.5.

Management Information Systems (MIS) Manager - It shall be the responsibility of the MIS Manager to
ensure that copies of original electronic deliverables (CDs) are placed in both the project files and the
Database Records File. It shall be the responsibility of the MIS Manager (or designee) to verify the
completeness of the database (presence of all samples) in both electronic and hardcopy form in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that Quality Assurance
Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the responsibility
of the MIS Manager to ensure that records of the Quality Assurance review process are placed in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that both electronic
and hardcopy forms of the final database are placed in both the project and the Database Record File. It
shall be the responsibility of the MIS Manager to ensure that data validation qualifiers are entered in the
database.

Furthermore, it shall be the responsibility of the MIS Manager to participate in project planning at the
request of the Project Manager, specifically with respect to the generation of level of effort and schedule
estimates. To support the project planning effort, the MIS Manager shall provide a copy of the MIS
Request From included as Attachment A to the project manager. It shall be the responsibility of the MIS
Manager to generate level of effort and budget estimates at the time database support is requested if a
budget does not exist at the time of the request. The MIS Request Form shall be provided to the Project
Manager at the time of any such requests. It shall be the responsibility of the MIS Manager to notify the
Project Manager of any anticipated level of effort overruns or schedule noncompliances as soon as such
problems arise along with full justification for any deviations from the budget estimates (provided they
were generated by the MIS Manager). It shall be the responsibility of the MIS Manager to document any
changes to the scope of work dictated by the Project Manager, along with an estimate of the impact of the
change on the level of effort and the schedule.

Program/Department Managers - It shall be the responsibility of the Department and/or Program
Managers (or designees) to inform their respective department's Project Managers of the existence and
requirements of this SOP.

Project Manager - It shall be the responsibility of each Project Manager to determine the applicability of
this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall be the
responsibility of the Project Manager (or designee) to ensure that the FOL is familiar with the requirements
regarding Chain-of-Custody Form provision to the Database Records Custodian. It shall be the
responsibility of the Project Manager (or designee) to determine which, if any, historical data are relevant
and to ensure that such data (including all relevant information such as originating entity, sample
locations, sampling dates, etc.) are provided o the Database Records Custodian for inclusion in the
Database Records File. It shall be the responsibility of the Project Manager to obtain project planning
input regarding the level of effort and schedule from the MIS Manager. It shall be the responsibility of the
Project Manager to complete the database checklist (Attachment A) to support the level of effort and
schedule estimate and to facilitate database preparation and subroutine execution.

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP
as necessary, and to take corrective action if necessary. Monitoring of the process shall be compieted on
a quarterly basis.
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Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes
the presence of all relevant sample information (all sample information fields), agreement of the laboratory
and database analytical results, and the presence of data validation qualifiers.

Quality Manager - It shall be the responsibility of the Quality Manager to monitor compliance with this
Standard Operating Procedure via routine audits.

5.0 PROCEDURES
5.1 Introduction

Verification of the accuracy and completeness of an electronic database can only be accomplished via
comparison of a hardcopy of the database with hardcopy of all relevant sample information. The primary
purposes of this SOP are to ensure that 1) all necessary hardcopy information is readily available to
Quality Assurance Reviewers; 2) ensure that the Quality Assurance review is completed in a consistent
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process
is maintained in the project file.

5.2 File Establishment

A Database Record file shall be established for a specific project at the discretion of the Project Manager.
Initiation of the filing procedure will commence upon receipt of the first set of Chain-of-Custody documents
from a FOL or sampling technician. The Database Record Custodian shall establish a project-specific file
for placement in the Database Record File. Each file in the Database Record File shall consist of
standard components placed in the file as the project progresses. Each file shall be clearly labeled with
the project number, which shall be placed on the front of the file drawer and on each and every hanging
file folder relevant to the project. The following constitute the minimum components of a completed file:

Electronic Deliverables
Sample Tracking Forms
Chain-of-Custody Forms
Data Validation Letters
Quality Assurance Records

5.3 Electronic Deliverables

The format of electronic deliverables shall be specified in the laboratory procurement specification and
shall be provided by the laboratory. The integrity of all original electronic data deliverables shall be
maintained. This shall be accomplished via the generation of copies of each electronic deliverable
provided by the laboratory. The original electronic deliverable shall be provided to the project manager for
inclusion in the project file. A copy of the original electronic deliverable shall be placed in the Database
Record File. The second copy shall be maintained by the MIS Manager (or designee) to be used as a
working copy.
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5.4 Sample Tracking Forms

Updated versions of the sample tracking form for each relevant project shall be maintained by the
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of-
Custody Forms are received from a FOL or sampling technician, or at any time that data are received from
a laboratory, or at any time that validation of a given data package (sample delivery group) is completed.
The Data Validation Coordinator shall inform the Database Record Custodian of the receipt of any data
packages from the laboratory and of completion of validation of a given data package to facilitate updating
of the Sample Tracking Form. The Database Record Custodian shall place a revised copy of the Sample
Tracking Form in the Database Record File anytime it has been updated. Copies of the updated Sample
Tracking Form shall also be provided to the project manager to apprise the project manager of sample
package receipt, completion of validation, etc.

5.5 Chain-of-Custody Forms

The Chain-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample
Tracking Form, and (2) confirming that all required samples and associated analyses have been
completed. It shall be the responsibility of the FOL (or sample technician) to provide a photocopy of all
Chain-of-Custody Forms to the Database Record Custodian immediately upon completion of a sampling
effort. The Database Record Custodian shall then place the copies of the Chain-of-Custody Form(s) in
the Database Record File. Upon receipt of a sample data package from an analytical laboratory, the Data
Validation Coordinator shall provide a copy of the laboratory Chain-of-Custody Form to the Database
Record Custodian. The Database Record Custodian shall use this copy to update the Sample Tracking
Summary and shall place the copy of the laboratory-provided Chain-of-Custody Form in the Database
Record File. The photocopy of the laboratory-provided Chain-of Custody Form shall be stapled to the
previously filed field copy. Upon receipt of all analytical data, two copies of the Chain-of-Custody will
therefore be in the file. Review of the Chain-of-Custody Forms will therefore be a simple mechanism to
determine if all data have been received. Chain-of-Custody is addressed in SOP SA-6.1.

5.6 Data Validation Letters

All data validation deliverables (or raw data summaries if validation is not conducted) shall be provided for
inclusion in both the Database Record File and the project file. If USEPA regional- or client-specific
requirements are such that Form Is (or similar analytical results) need not be provided with the validation
deliverable, copies of such results must be appended to the deliverable. It is preferable, although not
essential that the validation qualifiers be hand-written directly on the data summary forms. The data
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison of
the database printout and the raw data and qualifiers.

5.7 Historical Data

At the direction of the Project Manager, historical data may also be included in a project-specific analytical
database. Inthe event that historical data are germane to the project, hardcopy of the historical data must
be included in the Database Record File. Historical data may be maintained in the form of final reports or
as raw data. The information contained in the historical data file must be sufficient to identify its origin, its
collection date, the sample location, the matrix, and any and all other pertinent information. All available
analytical data, Chain-of-Custody Forms, boring logs, well construction logs, sample location maps, shall
be photocopied by the Project Manager (or designee) and placed in one or more 3-ring binders. All
information shall be organized chronologically by matrix. It shall be the responsibility of the Project
Manager (or designee) to ensure that all inconsistencies between analytical data, Chain-of-Custody
Forms, boring logs, sample log sheets, and field logbooks are identified and corrected. The Project
Manager (or designee) shall decide which nomenclature is appropriate and edit, initial and date all
relevant forms. Data entry may only be performed on information that has undergone the aforementioned
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editing process, thereby having a direct correlation between hardcopy information and what will become
the electronic database.

6.0 RECORDS

Records regarding database preparation and quality assurance review include all those identified in the
previous section. Upon completion of the database task, records from the file will be forwarded to the
Project Manager for inclusion in the project file, or will be placed in bankers boxes (or equivalent) for
storage. The final records for storage shall include the following minimum information on placards placed
on both the top and end of the storage box:

Database Record File

PROJECT NUMBER: __

SITE NAME:

DATEFILED: _/ [/

SUMMARY OF CONTENTS ENCLOSED
BOX _OF _

Project- or program-specific record keeping requirements shall take precedence over the record keeping
requirements of this SOP.
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ATTACHMENT A
1% MIS REQUEST FORM

Tetra Tech NUS, Inc.

Project Name:

Request Date:

Site Name(s) (Area, OU, etc.):

CTO: ) Date Data Available for Production:
Project Manager: i Request in Support of:
Requestor: Database Lead:
Program/Client: GIS Lead:
State/EPA Region: Statistics Lead:
Risk Lead:

Sampling Date(s):

[dJaew [Jso [Isp I'i:]SW ] Other:

Matrix:
Labels: ] Labels needed for an upcoming sampling event Total # of Samples
Estimated Hours Additional Instructions:
Due Date
Complete ETS Charge No.
FOL
Data Entry: :
Chemical data needs to be entered from hardcopy

O

[] Chemica! data needs to be forinated electronically

[[] Field analytical data needs to be entered from hardcopy
[] Geologic data needs to be em;ered from hardcopy

D Hydrology data needs to be ertered from hardcopy

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Estimated # of Samples

Tables: T Full Data Printout

] ‘Summary of Positive Hits

Occurance and Distribution

] with criteria

Sampling Analytical Summary:
[[] Oner: .

Estimated Hours
Dus Date
Complete ETS Charge No.

Additional Instructions:

GIS: General Facility Location

Site Location ;

Sample Location Proposed

[]
[] Potentiometric Contours/Groundwater Flow
]

[ ] Sample Location Existing

[-] Tag Map Single Round

| | Tag Map Muttiple Round

Isoconcentrations i
Chart Map

[ ] 3D Visualization :

[ ] EGISCD

| ] Other:

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Statistics: [J Yes
Estimated Hours
Due Date

Complete ETS Charge No.

Additional Instructions:

Geostatistics: | | Yes
Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:
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1.0 PURPOSE

This SOPC governs the validation of data generated by the following methods:
e Gas Chromatography/Mass Spectrometry

- Volatile Organic Compounds (VOCs) by USEPA CLP Statement of Work (SOW)
OLM04.3/0LC03.2/SOMO01.1

- Semivolatile Organic Compounds (SVOCS) by (USEPA CLP Statement of Work (SOW)
(OLMO04.3/0LC03.2/SOMO01.1)

e Gas Chromatography

- Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs) by USEPA CLP Statement of
Work (SOW) OLMO04.3/0LC03.2/SOM01.1)

20 APPLICABILITY

The applicability of each set of validation criteria is described in the appropriate section below.

3.0 PERSONNEL QUALIFICATIONS

The minimum qualifications of persons implementing this SOP are as follow:
e Education — Minimum of a bachelor’s degree in chemistry or related physical/life science.

o Experience requirements include either operational experience with the analytical method or method
data review training conducted under the direction of an experienced reviewer and performed on the
subject matter data package. A record of the training will not be documented and kept on file but the
data validation report produced under training will serve as the record.

4.0 CLP ORGANICS BY GC/MS
4.1 Volatiles (USEPA CLP Statement of Work (SOW) OLM04.3/0LC03.2/SOM01.1)
41.1 Applicability

CLP volatile methodology is used to determine organic compounds in most matrices including
groundwater, sludges, caustic liquors, acid liquors, waste solvents, oily wastes, pastes, tars, fibrous
wastes, polymeric emulsions, filter cakes, spent carbons, spent catalysts, soils, and sediments.

The CLP volatile Target Compound List (TCL) consists of the following compounds:

Acetone 1,4-Dichlorobenzene Methyl Acetate

Benzene 1,2-Dibromo-3-Chloropropane Methylcyclohexane
Bromodichloromethane Dibromochloromethane Methylene Chloride
Bromoform Dichlorodifluoromethane 4-Methyl-2-Pentanone
Bromomethane 1,2-Dibromoethane Methyl-t-butyl ether (MTBE)

019611/P
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2-Butanone 1,1-Dichloroethane Styrene
Carbon Disulfide 1,2-Dichloroethane 1,1,2,2-Tetrachloroethane
Carbon Tetrachloride 1,1-Dichloroethene Tetrachloroethene
Chlorobenzene 1,2-Dichloroethene (total) Toluene
Chlorobromomethane 1,2-Dichloropropane Trichlorofluoromethane
Chloroethane cis-1,2-Dichloroethene 1,1,2-Trichloro-1,2,2-Trifluoroethane
Chloroform cis-1,3-Dichloropropene 1,2,3-Trichlorobenzene
ghl?r?]mftrrllane trans-1,2-Dichloroethene 1,2,4-Trichlorobenzene
yclonexane trans-1,3-Dichloropropene 1,1,1-Trichloroethane
1,2-Dibromoethane (EDB) Ethyl Benzene 1,1,2-Trichloroethane
1,2-Dichlorobenzene 2-Hexanone Trichloroethene
1,3-DiCh|0rObenZene |Sopropy|benzene V|ny| Chloride

Xylenes (total)

This method is based upon a purge-and-trap, gas chromatographic/mass spectrometric (GC/MS)
procedure. Prior to analysis, samples must be prepared according to the SOW.

4.1.2 Interferences

Samples can be contaminated by diffusion of volatile organics (particularly chlorofluorocarbons and
methylene chloride) through the sample container septum during shipment and storage. Associated field
quality control blanks are analyzed in order to monitor this.

Contamination by carryover can occur whenever high-level and low-level samples are sequentially
analyzed. To reduce carryover, the sample syringe or purging device is rinsed with reagent water
2between samples. Whenever an unusually concentrated sample is encountered, it should be followed
by an analysis of reagent water to check for cross contamination.

If sample or matrix interferences are encountered, a secondary or alternate analytical column may be
used to resolve the compounds of interest.

4.1.3 General Laboratory Practices

A method blank consisting of organic free water spiked with surrogates and internal standards should be
analyzed immediately following each daily calibration, and also after the analysis of every high
concentration sample.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses should be conducted to determine the effects of
sample matrix upon the compounds of interest.

41.4 Sample Preparation

A purge-and-trap procedure is performed to prepare and extract volatile compounds from samples and to
introduce those compounds into the GC/MS.

For highly volatile matrices, direct injection preceded by dilution should be used to prevent gross
contamination of the instrumentation. For pastes, dilution of the sample until it becomes free-flowing is
used to ensure adequate interfacial area. The success of this method depends on the level of
interferences in the sample; results may vary due to the large variability and complicated matrices of solid
waste samples.

019611/P
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4,15 Data Overview Prior to Validation

Before commencing validation, preview the associated Chain-of-Custody (COC) reports to determine:

a. If the appropriate numbers of samples are present in the data package and if each sample was
correctly analyzed for the parameters and methods specified.

b. The identity of all associated field quality control blanks and field duplicate pairs.

NOTE: Unless specifically directed by client protocol, never annotate the laboratory data package.

C. Prepare working copies (i.e., photocopies) of all Form | reports (including those for samples,
laboratory method blanks and MS/MSD analyses), and all laboratory quality control summary

forms (including all initial and continuing calibration summary statistics).

4.1.6 Technical Evaluation Summary

Conduct all data evaluations in accordance with applicable USEPA Regional protocols and/or specific
client contract requirements. Reference the applicable documents during the data evaluation process as
this S.0.P. is only intended as a general procedure for the data validation tasks.

Evaluate general parameters such as Data Completeness, Overall System Performance,

Chromatographic Quality, Detection Limits and Compound Identification concurrently with the parameters
discussed in the following subsections.

4.1.6.1 Holding Times and Sample Preservation Criteria

Verify that holding times are evaluated by reviewing the COC reports, the individual sample Form |
reports, and the associated laboratory raw data. Calculate holding times from date of collection to date of
analysis. Verify that samples are stored according to method requirements. Use the following rules:

a. For unpreserved aqueous samples, apply a 7-day maximum holding time allowance for aromatic
compounds, and with a 14-day maximum holding time allowance for chlorinated hydrocarbons.

b. For aqueous samples preserved with hydrochloric acid (HCI) to pH 2 or below, apply a 14-day
maximum holding time as the technical maximum holding time allowance .

c. For soil samples in proper containers, apply a 14-day maximum holding time allowance.

d. Verify that all samples were stored at 4°C + 2 °C.

4.1.6.2 Holding Time and Sample Preservation Action

a. If maximum holding times are exceeded, qualify positive results in affected samples as estimated (J);
and qualify nondetects as not detected/estimated (UJ). These results are usually assumed to be
biased low unless prolonged storage causes a concentration increase, e.g., for degradation products
which are also target analytes.

b. If holding times are exceeded by a factor of more than two times the maximum holding time, qualify
positive results as estimated (J); and qualify nondetects as rejected (UR). These exceedances are
considered to be gross holding time exceedances.

019611/P
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c. If EPA Regional requirements apply, as in EPA Region lll, apply the appropriate bias qualifiers as
required; for example, detections and nondetects as biased low (L) or (UL), respectively.

d. If samples are received above the required temperature, use professional judgment in applying

qualifiers. Consider the length of time in storage, the inferred holding temperature, and other factors
that could affect the target analyte concentrations.

4.1.6.3 GC/MS Tuning Criteria

An analysis of an instrument performance check standard of Bromofluorobenzene must be performed at
the beginning of each 12-hour period in which samples and standards are being analyzed.

a. Verify that all ion abundance criteria below are within acceptance ranges on Form V or equivalent
summary form:

m/z lon abundance criteria

50 8.0 — 40.0% of m/z 95

75 30.0 — 66.0% of m/z 95

95 Base peak, 100%

96 5.0 —9.0% of m/z 95

173 Less than 2.0% of m/z 174
174 50.0 — 120.0% of m/z 95
175 5.0 —9.0% of m/z 174

176 93.0 — 101.0% of m/z 174
177 5.0 —9.0% of m/z 176

b. Verify that all samples and standards were analyzed within the 12-hour period.

4164 GC/MS Tuning Action

a. If mass assignment is in error, then reject all associated data (R) or (UR).

b. If ion abundance criteria are not met, professional judgment may be used to determine the extent of
data usability and whether qualifications are needed. The most critical abundances are m/z 95/96,
174/175, 174/176, and 176/177.

c. If samples were analyzed beyond the 12-hour period, then qualify positive and nondetected results
as estimated, (J) and (UJ) respectively.

d. If the reviewer suspects that improper background subtraction techniques were used to generate a
compliant tune, contact the laboratory and ask them to provide supporting evidence of tuning data. If
the evidence is suitable, no further action is required. If proper evidence cannot be provided to
support the tuning data, then professional judgment should be utilized to determine the usability of
the associated data.

41.6.5 Calibration Criteria

Verify the following:

019611/P Tetra Tech NUS, Inc.
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a. Verify that an initial calibration was performed for each instrument used for analysis and for each type
of medium and that all calibrations were performed at all appropriate concentration levels within
12 hours of the associated instrument tuning.

b. Verify that a continuing calibration was performed for each instrument used for analysis, for each type
of medium, and that the continuing calibration was performed following the instrument tune.

c. Review initial calibration Form VIs and the associated laboratory raw data to determine which
compounds have:
1) Average Relative Response Factors (RRFs) <0.050
2) Percent Relative Standard Deviations (%RSDs) >30%.

d. Circle noncompliant RRFs and %RSDs on your working copies of these Forms and spot-check
(i.e., recalculate) a few of the RRFs and %RSDs to verify the laboratory's computation.

e. Determine which samples are affected by non-compliant RRFs or %RSDs by reviewing the
continuing calibration Form VlIs. Check the instrument identification and the initial calibration date(s)
noted in the headings of the Form VlIs to determine which continuing calibrations are associated with
which initial calibrations.

f. Review the sample listings given on the data package Form Vs to match the indicated continuing
calibration run with the appropriate Form VIl by matching the laboratory file ID numbers.

g. Review the continuing calibration Form Vlls and the associated laboratory raw data to determine
which compounds have:
1) RRFs <0.050
2) Percent Differences (%Ds) >25%

h. Circle the noncompliant RRFs and %Ds on your working copies of these Forms and spot-check
(i.e., recalculate) a few of the RRFs and %Ds to verify the laboratory's computation.

i. For samples analyzed by OLC03.2, review the initial calibration and verify that the RRFs are greater
than or equal to 0.010 for the compounds in Table 1 and are >0.050 for all other compounds:

j-  Review the initial calibration associated with OLC03.2 and verify that the %RSD is < 50% for the
compounds in Table 1 and <30% for all other compounds:

Table 1
Volatile Compounds Exhibiting Poor Response
Acetone 1,2-Dichloropropane
2-Butanone 1,2-Dibromo-3-chloropropane
Carbon Disulfide 4-Methyl-2-pentanone
Chloroethane 2-Hexanone
Chloromethane Cylclohexane

k. Review the continuing calibration associated with OLC03.2 and verify that the %Ds are < 50% for the
compounds in Table 1 and <30% all other compounds.

019611/P Tetra Tech NUS, Inc.
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4.1.6.6 Calibration Actions

a. If any RRFs are <0.050, qualify all affected positive as estimated (J); qualify nondetects as
nondetected rejected (UR). In accordance with some USEPA Regional protocol, the (L) qualifier may
be used instead of (J) when qualifying positive results. Bias for these results is very low.

b. If any %RSD exceeds 30%, qualify affected positive results as estimated (J); qualify nondetects as
nondetected estimated (UJ). Check the specific applicable data validation protocol for further
guidance as there are some protocols which only estimate nondetects if the %RSD is >50% or reject
nondetects if the %RSD is excessive (e.g. >90%). Bias for these results cannot be determined.

c. If any %D exceeds 25%, qualify affected positive results as estimated (J); qualify nondetects as
nondetected estimated (UJ). Check the specific applicable data validation protocol for further
guidance as there are some protocols which only estimate nondetects if the %D is >50% or reject
nondetects if the %RSD is excessive (e.g. >90%). Bias for these results cannot be determined.

d. If any OLC03.2 compounds in Table 1 contain RRFs are <0.010 and if any other compounds are
<0.050, qualify affected positive results as estimated (J); qualify nondetects as nondetected rejected
(UR). In accordance with some USEPA Regional protocol, the (L) qualifier may be used instead of
(J) when qualifying positive results. Bias for these results is very low.

e. If any OLC03.2 compounds in Table 1 are > 50% RSD and >30% for all other compounds, qualify
affected positive results as estimated (J); qualify nondetects as nondetected estimated (UJ).

f. If any OLC03.2 compounds in Table 1 are >50% D and >30% for all other compounds, qualify
affected positive results as estimated (J); qualify nondetects as nondetected estimated (UJ).

41.6.7 Blank Contamination Criteria

When using the information given below and in the appropriate USEPA Regional Functional Guidelines,
keep in mind that the validation action levels derived are sample specific and must be adjusted for
dilution, sample aliquot used for analysis, and sample moisture content (when applicable).

The rules for qualifying data based on the occurrence of blank contamination vary based on regional
protocols. The guidelines provided in the appropriate protocol should be followed. Verify the following:

a. A method or laboratory preparation blank must be analyzed during each 12-hour period.

The method blank should be free of contamination.

4.1.6.8 Blank Contamination Action

a. If atarget compound is detected in any method blank:

1) Select the maximum concentration of a particular contaminant occurring in the laboratory method
blanks. (Do not consider lab blanks run after high concentration samples for purposes of
determining carryover as laboratory method blanks!)

2) Establish action levels for qualification (10X or 5X the maximum contaminant concentration
depending upon whether or not the contaminant is a common contaminant). Common laboratory
contaminants include methylene chloride, acetone, 2-butanone, and cyclohexane.

019611/P
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3) Raise positive results that are less than the established blank action level to the Contract
Required Quantitation Limit (CRQL) and qualify them as nondetect (U). In accordance with some
USEPA Regional protocol, the (B) qualifier may be used instead of (U) when qualifying positive
results. In this case, qualify the results at the concentration detected instead of the CRQL.

b. If a target compound was detected in a field quality control blank, carefully evaluate the associated
samples to determine the appropriate action. Typically, field quality control blanks are not used to
establish blank action levels but professional judgment may be used. When the reviewer decides to
use a field quality control blank to qualify associated environmental samples, the guideline above
must be followed.

4.1.6.9 Surrogates Criteria

a. Evaluate surrogate recoveries by reviewing the laboratory data package Form Il reports and the
laboratory raw data.

b. Verify that the recoveries are within the quality control ranges as given on the laboratory data
package Form lls; circle any noncompliances on your working copies of these Forms.

4.1.6.10 Surrogate Action

a. If one or more surrogate recoveries exceed the upper quality control limit, qualify positive results are
qualified as estimated (J); do not qualify Nondetects. A bias qualifier may be used in certain Regions.
In accordance with some USEPA Regional protocol, the (K) qualifier may be used instead of (J) when
qualifying positive results

b. If one or more surrogate recoveries are below the lower quality control limit but are >10%, qualify
positive and nondetected results as estimated (J) or nondetected estimated (UJ), respectively.
These results are biased low. A bias qualifier may be used in certain Regions. In accordance with
some USEPA Regional protocol, the (L, UL) qualifiers may be used instead of (J, UJ) when qualifying
results

c. If any surrogate recovery is <10%, qualify positive results as estimated (J); qualify nondetects as
rejected (UR). These results are biased very low. The bias qualifiers (L, UL) may be used instead,
depending upon the specific USEPA Regional guidance.

d. For OLCO03.2 analyses, if a recovery is greater than the upper control limit, qualify positive results
associated with that surrogate as estimated (J); do not qualify nondetects.

e. For OLC03.2 analyses, if a recovery is greater than 20% but less than the lower quality control limit,
qualify positive and nondetected results associated with that surrogate as estimated (J) or
nondetected estimated (UJ), respectively.

f. For OLC03.2 analyses, if a recovery is <20%, qualify positive results associated with that surrogate
as estimated (J) and qualify nondetects as nondetected rejected (UR).

4.1.6.11 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Criteria

Verify that matrix spike and matrix spike duplicate recoveries and Relative Percent Differences (RPD)
meet quality control limits. Circle outliers on the Form Il or equivalent.

019611/P Tetra Tech NUS, Inc.
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4.1.6.12 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Action

a.

b.

No action is generally taken on MS/MSD noncompliances alone.

If a matrix spike or matrix spike duplicate recovery is <10%, qualify positive results as estimated (J)
and qualify nondetects as nondetected rejected (UR) in the unspiked sample.

4.1.6.13 Internal Standard Criteria

Evaluate internal standards by reviewing the data package Form VllIs and the laboratory raw data. Verify

the following:

a. Internal standard areas fall within -50% or +100% for a given internal standard.
b. For OLCO03.2, internal standard areas fall within £40% a given internal standard.
c. Retention times do not vary by more than £30 seconds.

d. For OLCO03.2, retention times do not vary by more than +20 seconds.

4.1.6.14 Internal Standard Action

If the area count is > +100%, qualify positive results associated with a given internal standard as
estimated (J); do not qualify nondetects.

If the area count is < -50%, qualify positive and nondetected results associated with a given internal
standard as estimated (J) or nondetected estimated (UJ), respectively.

For OLC)3.2, if the area count is > +40%, qualify positive results associated with a given internal
standard as estimated (J); do not qualify nondetects.

For OLCO03.2, if the area count is < -40%, qualify positive and nondetected results associated with a
given internal standard as estimated (J) or nondetected estimated (UJ), respectively.

If the retention time varies by more than 130 seconds carefully evaluate results, especially
nondetected results. If deviations are severe, qualify the associated results as nondetected rejected
(UR).

For OLCO03.2, if the retention time varies by more than +20 seconds carefully evaluate results,
especially nondetected results. If deviations are severe, qualify the associated results as
nondetected rejected (UR).

4.1.6.15 Tentatively Identified Compounds (TICs) Criteria

Verify that the laboratory reported TICs in the laboratory data package Form | VOA-TIC reports and the
laboratory raw data.

4.1.6.16 Field Duplicate Precision Criteria

a.

Check samples to determine if field duplicates were included in the data package.

019611/P
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b. The Relative Percent Difference (RPD) between field duplicate results for the aqueous matrix should
be <30%; for soil matrix results, <560% for sample results greater than the reporting limit.

41.6.17 Field Duplicate Precision Action

a. If positive results are greater than the reporting limit, qualify positive results for aqueous or soil media
if the RPD exceeds 30% or 50% respectively. Qualification of the sample data is limited to the
specific field duplicate pair. Qualify positive results showing imprecision as estimated (J) Bias for
these results cannot be determined.

b. If one result is positive and the other is nondetected and the positive result is greater than 2 times the

reporting limit, qualify positive and nondetected results as estimated (J) or nondetected estimated
(UJ), respectively.

41.6.18 Sample Result Verification Criteria

a. Verify and record the quantitation of at least one compound per analytical fraction. If no positive
results are reported, use the MS/MSD data to confirm proper computation by the laboratory.
Validator and laboratory quantitations must agree within 10 percent.

4.1.6.19 Sample Result Verification Action

a. Perform a calculation verification of at least one analyte per fraction and include the re-calculation
results in the support documentation section of the validation report. See Appendix A for calculation
procedure.

b. If the re-calculation does not agree with the laboratory result within 10%, contact the laboratory to
determine whether the reviewer may have used incorrect information or if the laboratory result is
incorrect and requires resubmission. A comment on the final outcome is required in the validation
report along with the proper calculation verification.

4.1.6.20 Percent Solids Criteria

a. Check the percent solids for each sample to identify any samples that contain <30% solids.

4.1.6.21 Percent Solids Action

a. If any sample contains <30% solids, qualify positive and nondetected results as estimated (J) or
nondetected estimated (UJ), respectively, due to the high moisture content of the sample.

b. If any sample contains <10% solids, qualify positive results as estimated (J); qualify nondetected
results as rejected (UR).

4.1.7 Deliverables Guidance

The validator should ensure that the format of the data validation deliverable is complete and correct (in
accordance with the appropriate USEPA Regional or client requirements) and that the validation narrative
is free of transcription and typographical errors before submitting all requested items for Data Validation

019611/P Tetra Tech NUS, Inc.
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Quality Assurance Officer (DV/QAO) review.

including\ groundwater, aqueous sludges, caustic liquors, acid liquors, waste solvents, oil
pastes, ta
sediments.

The semivolatile XCL includes the following compounds:

4.2 Semivolatiles (USEPA CLP Statement of Work (SOW) (OLM04.3/0LC03.2/SOM01.1)
N2.1 Applicability
CLP semivolatile methodology is applicable to nearly all types of samples, regardless of water gontent,

wastes,

fibrous wastes, polymeric emulsions, filter cakes, spent carbons, spent catalystg, soils, and

4/27/11

Acenaphthene 2,2'-oxybis(1-Chloropropane) Hexaclorocyclopentadiene
Acenaphthylene Chrysene HexaChloroethane
Acetophenone Dibenzo(a,h)anthracene Ingéno(1,2,3-cd)pyrene
Anthracene Dibenzofuran gophorone

Atrazine 3,3"-Dichlorobenzidine 2-Methylnaphthalene
Benzaldehyde 2,4-Dichlorophenol 2-Methylphenol
Benzo(a)anthracene Diethylphthalate 4-Methylphenol
Benzo(b)fluoranthene 2,4-Dimethylphenol Naphthalene
Benzo(k)fluoranthene Dimethylphthalate 2-Nitroaniline
Benzo(g,h,i)perylene Nj-n-butylphthalate 3-Nitroaniline
Benzo(a)pyrene 4,6<Dinitro-2-methy}phenol 4-Nitroaniline

1,1'-Biphenyl 2,4-Dipitrophenol Nitrobenzene
4-Bromophenyl-phenylether 2,4-Dinitrotoluerie 2-Nitrophenol
Butylbenzylphthalate 2,6-Dinitretoldene 4-Nitrophenol

Caprolactum Di-n-octylpfthalate N-Nitroso-di-n-propylamine
Carbazole bis(2-Ethylhexyl)phthalate N-Nitroso-diphenylamine
4-Chloroaniline Fluorgrithene Pentachlorophenol
bis(2-Chloroethoxy)methane Flugrene Phenanthrene
bis(2-Chloroethyl)ether Hegkachlorobenzene Phenol
4-Chloro-3-methylphenol exachlorobutadiene Pyrene

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl-phenylether

1,2,4,5-Tetrachlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

The preceding method is bésed upon solvent extractions followed B
spectrometric (GC/MS) progédures.

gas chromatographic/mass

4.2.2 Interferences

Solvents, reagentg; glassware, and other sample processing hardware may yield discrete artifacts that
cause elevated Baselines and lead to potential misinterpretation of chromatograms. AN these materials
must be demdnstrated to be free from interferences under the conditions of the analysis by running
method blapkks. The use of high purity reagents and solvents helps to minimize interferente problems;
purification of solvents by distillation in all-glass systems may be required.

Interférences co-extracted from the samples will vary considerably from source to source depeqnding
upgh the diversity of the industrial complex or waste being sampled.

019611/P Tetra Tech NUS, Inc.
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4.2.3 General Laboratory Practices

An &xtraction blank should be prepared with each batch of samples extracted.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses should be conducted once per 20 samfles of a
similar matrix to determine the effects of sample matrix upon the compounds of interest.

4.2.4 ample Preparation 4/27/11

Prior to GC/MS analysis, aqueous samples are acidified to pH 2 and extracted with/methylene chloride
using a continuous liquid-liquid extractor. Both neat and diluted organic liquids maybe analyzed by direct
injection. Solid samples are extracted with 1:1 methylene chloride/acetone using/a sonication procedure.
Cleanup by Gel Permeatign Chromatography (GPC) is required for solid sampleg’extracts.

425 Data Overview Yo Validation

Before commencing validation, prayiew the associated Chain-of-Custody (COC) reports to determine:

a. If the appropriate numbers of samples are present in the data package and if each sample was
correctly analyzed for the parameters and methods specified/

b. The identity of all associated field qualityjxcontrol blanks ahd field duplicate pairs.

NOTE: Unless specifically directed by client protQcol, never annotate the laboratory data package.

c. Prepare working copies of all Form | reports (in#luding those for samples, laboratory method blanks,
and MS/MSD analyses) and all laboratory gdality control summary forms (including all initial and

continuing calibration summary statistics).

4.2.6 Technical Evaluation Summafy

Conduct all data evaluations in accofdance with the appropriate USEPA Regional protocols (when
applicable) and/or specified client coptract requirements. Reference the applicable documents during the
data validation process as this S.P. is only intended as a genetal procedure for all data validation
tasks.

Evaluate general parameters such as Data Completeness, Ovsrall System Performance,

Chromatographic Quality, [Jetection Limits and Compound Identification concyrrently with the parameters
discussed in the following subsections.

4.2.6.1 Holding Times and Sample Preservation Criteria

Verify that holding times are evaluated by reviewing the COC reports, the individuaNsample Form |
reports, and/the associated laboratory raw data. Calculate holding times for extraction\from date of
collection {8 date of extraction. Verify that samples are stored to method requirements. Use the following
rules:

a. [or aqueous samples, use a 7-day maximum holding time until extraction.

. For soil samples, use a 14-day maximum holding time until extraction.

019611/P Tetra Tech NUS, Inc.
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For sample extracts use a holding time of 40 days from date of extraction to analysis.
d. erify that all samples were stored at 4°C + 2 °C prior to extraction.

e. Verify that all extracts were stored at 4°C + 2 °C.

TD
426.2 olding Times and Sample Preservation Action 4/27/11

a. If holding timas are exceeded, qualify positive results in affected samples as estimated (J); qualify
nondetects as Rondetected estimated(UJ). These results are usually assumgd to be biased low
unless prolonged‘storage causes a concentration increase, e.g., for degradation products which are
also target analytes.

b. If holding times are exceeded by a factor of more than two times the required time, qualify positive
results as estimated (J); qualify nondetects as nondetected rejected fUR). These exceedances are
considered to be gross holding time exceedances.

c. If EPA Regional requirements apply, as in EPA Region lll, apply the appropriate bias qualifiers as
required; for example, detections and as nondetects biased low (L) or (UL), respectively.

d. If samples are received above the tequired temperatup€, use professional judgment in applying

qualifiers. Consider the length of time irNstorage, the inferred holding temperature, and other factors
that could affect the target analyte concentrations.

4.26.3 GC/MS Tuning Criteria

An analysis of an instrument performance chgck standard of Decafluorotriphenylphosphine (DFTPP)
must be performed at the beginning of each A2-hour peried in which samples and standards are being
analyzed.

a. Verify that all ion abundance criterid below are within acceptance ranges on Form V or equivalent
summary form:

m/z lon abundance criteria

51 30.0 — 80.0% of/m/z 198

68 Less than 2.0% of m/z 198

69 Mass 69 relative abundance
70 Less thary2.0% of m/z 69

127 25.0 - 75.0% of m/z 198

197 Less than 1.0% of m/z 198
198 Bage Peak 100%

199 0 —9.0% of m/z 198

275 10.0 — 30.0% of m/z 198

365 Greater than 0.75% of m/z198
44 Present, but less than m/z 443
442 40.0 — 110.0% of m/z 198

443 15.0 — 24.0% of m/z 442

b. /Verify that all samples and standards were analyzed within the 12-hour period.

019611/P Tetra Tech NUS, Inc.
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4.2.6.4 GC/MS Tuning Action

a. mass assignment is in error, then reject all associated data (R) or (UR).

b. If ion abundance criteria are not met, professional judgment may be used to determine the £xtent of
data usability and whether qualifications are needed. The most critical abundances are m/z 199/198
and 442(443.

c. If the relativie_ abundance of m/z 365 is low or is zero this is an indication of an unsuitable instrument

zero. Detection limits may be affected and nondetected results should be qualifieg/(UJ).
TD

d. If samples were analyzed beyond the 12-hour period, ther4/27/11 ositive and nondetected results
as estimated, (J) and\(UJ) respectively.

e. If the reviewer suspects\that improper background subtraction technigdes were used to generate a
compliant tune, contact the\laboratory and ask them to provide supporting evidence of tuning data. If
the evidence is suitable, no\further action is required. If proper/evidence cannot be provided to
support the tuning data, then rrofessional judgment should be ufilized to determine the usability of
the associated data.

4.2.6.5 Calibration Criteria

Verify the following:

a. Verify that an initial calibration was performeqd §or each instrument used for analysis and that all
calibrations were performed at all appropriate gbncentration levels within 12 hours of the associated
instrument tuning.

b. Verify that a continuing calibration was pgrformed for ®ach instrument used for analysis and that the
continuing calibration was performed fofowing the instrurment tune.

c. Review initial calibration Form VIg" and the associated lakpratory raw data to determine which
compounds have:
1) Average Relative Responsg Factors (RRFs) <0.050
2) Percent Relative Standard Deviations (%RSDs) >30%.

d. Circle these noncompliapt RRFs and %RSDs on your working copies of these Forms and spot-check
(i.e., recalculate) a few 6f the RRFs and %RSDs to verify the laboratory's ‘¢omputation.

e. Determine which Samples are affected by non-compliant RRFs or %R§Ds by reviewing the
continuing calibration Form Vlls. Check the instrument identification and the initjal calibration date(s)
noted in the headings of the Form VlIs to determine which continuing calibrations\are associated with
which initial galibrations. Next, review the sample listings given on the data package\Form Vs. Match
the indicatgd continuing calibration run with the appropriate Form VIl by matching the laboratory file
ID numbgts.

f. Revigw the continuing calibration Form Vlls and the associated laboratory raw data to determine
whith compounds have:
RRFs <0.050
2) Percent Differences (%Ds) >25%

019611/P Tetra Tech NUS, Inc.
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Circle the noncompliant RRFs and %Ds on your working copies of these Forms and spot-chec
(i.e., recalculate) a few of the RRFs and %Ds to verify the laboratory's computation.

h. samples analyzed by OLCO03.2, review the initial calibration and verify that the RRFs are greater
thamor equal to 0.010 for the compounds in Table 2 and are >0.050 for all other compounds:

i. Review\he initial calibration associated with OLC03.2 and verify that the %RSDs are </60% for the
compoun in Table 2, <30% for 2,4-dinitrotoluene, 2-nitrophenol, and 2,4-dimethylphenol, and
<20.5% for a|l other compounds.

TD
Table 2
Semivolatile Compounds Exhibiting P014/27/11 1se

2,2'-oxyRjs(1-Chloropropane) Benzaldehyde

4-Chloroanjline Pentachlorophenol
Hexachlorobutadiene 4-Nitroaniline
Hexachlorocyslopentadiene 4,6-Dinitro-2-methyiphenol
2-Nitroaniline N-Nitroso-diphenylamine
3-Nitroaniline 3,3'-Dichlorobenzidine
2,4-Dinitrophenol 4-Nitrophen
Acetophenone Caprolact

j- Review the continuing calibration associated with OLC03/2 and verify that the %Ds are < 50% for the
following compounds in Table 2, <30% fol2,4-dinitrotgluene, 2-nitrophenol, and 2,4-dimethylphenol,
and <25.0% for all other compounds.

4.2.6.6 Calibration Actions

a. If any RRFs are <0.050, qualify all affected positive results as estimated (J); qualify nondetects as
nondetected rejected (UR). In accordange with some USEPA Regional protocol, the (L) qualifier may
be used instead of (J) when qualifying positive results. Bias, for these results is very low.

b. If any %RSD exceeds 30%, qualify’all affected positive results as estimated (J); qualify nondetects as
nondetected estimated (UJ). heck the specific applicable Wata validation protocol for further
guidance as there are some pybtocols which only estimate nondetects if the %RSD is >50% or reject
nondetects if the %RSD is excessive (e.g. >90%). Bias for these resutilis cannot be determined.

c. If any %D exceeds 25% qualify all affected positive results as estimateq (J); qualify nondetects as
nondetected estimated (UJ). Check the specific applicable data validgtion protocol for further
guidance as there afe some protocols which only estimate nondetects if the %D is >50% or reject
nondetects if the %$RSD is excessive (e.g. >90%). Bias for these results cannot\be determined.

d. If any OLC03/2 compounds in Table 2 contain RRFs are <0.010 and if any othex compounds are
<0.050 qualify affected positive results as estimated (J); qualify nondetects as rejected (UR). In
accordangé with some USEPA Regional protocol, the (L) qualifier may be used insteaq of (J) when
qualifying positive results. Bias for these results is very low.

e. If apy OLC03.2 compounds in Table 2 contain %RSDs that are > 50%, >30% for 2,4-dinitrotgQluene,
2-nitrophenol, and 2,4-dimethylphenol, and >20.5% for all other compounds. qualify affected positive
‘esults as estimated (J); qualify nondetects as nondetected estimated (UJ).

019611/P Tetra Tech NUS, Inc.
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If any OLC03.2 compounds in Table 2 contain %Ds that are >50% >30% for 2,4-dinitrotoluene, 2¢
nitrophenol, and 2,4-dimethylphenol, and >25.0% for all other compounds, qualify positive results/as
stimated (J); qualify nondetects as nondetected estimated (UJ).

4.26.7 Blank Contamination Criteria

When using tke information given below and in the appropriate USEPA Regional Functignal Guidelines,
keep in mind that the validation action levels derived are sample specific and musy/’be adjusted for
dilution, sample aliguot used for analysis, and sample moisture content (when applicabfe).

The rules for qualifying data based on the occurrence of blank contamination yary based on regional
protocols. The guidelings provided in the appropriate protocol :T D followed. Verify the following:

4/27/11
a. A method or laboratory preparation blank must be analyzec ich/12-hour period.

b. The method blank should be\free of contamination.
c. Note that unlike volatile fraction\analyses, a laboratory methog/blank does not have to be analyzed
after every continuing calibrationstandard. Be very sure, flowever, that one semivolatile method

blank was extracted for each day that associated sampleg” were extracted (with a maximum of 20
samples per batch).

42.6.8 Blank Contamination Action

a. If atarget compound is detected in any method Blank:

1) Select the maximum concentration of aparticulax contaminant occurring in the laboratory method
blanks. (Do not consider lab blanks run after\high concentration samples for purposes of
determining carryover as laboratory/method blanks!)

2) Establish action levels for qugdlification (10X or 5X the maximum contaminant concentration
depending upon whether or n6t the contaminant is a commgn contaminant).. Common laboratory
contaminants include phthalates. For method OLC03.2, the \action level is 5 times the maximum
contaminant concentration for phthalates.

3) Raise positive resulg$ that are less than the established blank\action level to the Contract
Required Quantitation Limit (CRQL) and qualify them as nondetect (). In accordance with some
USEPA Regiona)/protocol, the (B) qualifier may be used instead of () when qualifying positive
results. In this £ase, qualify results at the concentration detected instead\Qf the CRQL.

b. If a target compound was detected in a field quality control blank, carefully evalyate the associated
samples to gétermine the appropriate action. Typically, field quality control blanks are not used to
establish bfank action levels but professional judgment may be used. When the reviewer decides to
use a fietd quality control blank to qualify associated environmental samples, the guideline above
must be followed.

4.2.6 Surrogates Criteria

mivolatile compounds are divided into two fractions, base-neutral compounds and acid-extractable
compounds. Each fraction of compounds has its own associated surrogates. Phenolic compounds ar
included in the acid fraction and all remaining compounds are included in the base-neutral fraction.

019611/P Tetra Tech NUS, Inc.
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luate surrogate recoveries by reviewing the laboratory data package Form Il reports and the
laboxatory raw data.

Verify t
Form llIs;

t the recoveries are within the quality control ranges as given on the laboratory data gackage
ircle any noncompliances on your working copies of these Forms.

D

4.26.10 Sixrogate Action 4/27/11

a. If two or more syrrogate recoveries for a given fraction exceed the upper quality/Control limit, qualify
positive results in\that fraction as estimated (J); do not qualify nondetects. A/bias qualifier may be
used in certain Regions. In accordance with some USEPA Regional protogdl, the (K) qualifier may
be used instead of (J)\when qualifying positive results

b. If two or more surrogate recoveries for a given fraction are below the lower quality control limit but are
>10%, qualify positive and\ nondetected results in the associated fraction as estimated (J) or
nondetected estimated, respestively(UJ). These results are biaseg/low. A bias qualifier may be used
in certain Regions. In accordanse with some USEPA Regional pfotocol, the (L,UL) qualifiers may be
used instead of (J, UJ) when qualifying results

c. If any surrogate recovery is <10% in a given fraction, gualify positive results in that fraction as
estimated (J); qualify nondetects as nondetected rejected (UR). These results are biased very low.
The bias qualifiers (L, UL) may be used\instead, dgpending upon the specific USEPA Regional
guidance.

d. For OLCO03.2 analyses, if a surrogate recovery i¥greater than the upper control limit, qualify positive
results associated with that surrogate as estimdted\(J); do not qualify nondetects qualified.

e. For OLCO03.2 analyses, if a surrogate regovery is less than the lower quality control limit, qualify
positive and nondetected results assogiated with that surrogate as estimated (J) or nondetected
estimated (UJ), respectively.

f. For OLCO03.2 analyses, if a recovgry is <10%, qualify positivexesults associated with that surrogate
as estimated (J) and qualify nondetects as rejected (UR).

4.2.6.11 Matrix Spike/MatriX Spike Duplicate Criteria

Verify that matrix spike apd matrix spike duplicate recoveries and Relative Percent Differences (RPD)
meet quality control limitg. Circle outliers on the Form IIl or equivalent.

4.2.6.12 Matrix/Spike/Matrix Spike Duplicate (MS/MSD) Action

a. Take no agtion based on MS/MSD noncompliances alone.

b. If a matrix spike or matrix spike duplicate recovery is <10%, qualify positive results in the\unspiked
le as estimated (J) and qualify nondetects as nondetected rejected (UR) sample.

Internal Standard Criteria

Evaluate internal standards are evaluated by reviewing the data package Form VllIs and the laboratory

019611/P
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aw data. Verify the following:
nternal standard areas fall within -50% or +100% for a given internal standard.

b. Retention times do not vary by more than +30 seconds.

nternal Standard Action

a. If the area caunt is > +100%, qualify positive results associated 4/27/11 :n intefnal standard as
estimated (J); dQ not qualify nondetects.

b. If the area count is\< -50%, qualify positive and nondetected results associajed with a given internal
standard as estimated (J) or nondetected estimated (UJ), respectively.

c. If the retention time vagies by more than +30 seconds carefully /evaluate results, especially

nondetected results. If deviations are severe, qualify the associated results as nondetected rejected
(UR).

4.2.6.15 Tentatively Identified Co

Verify that the laboratory reported TICs in the laboratory dat
laboratory raw data.

ackage Form | SVOA-TIC reports and the

4.2.6.16 Field Duplicate Precision Criteria

a. Check samples to determine if field duplicates/were\included in the data package.

b. The Relative Percent Difference (RPD) bgtween field
be <30%; for soil matrix results, <560% fgr sample results

licate results for the aqueous matrix should
eater than the reporting limit.

4.2.6.17 Field Duplicate Precision Action

a. If positive results are greater than the reporting limit, qualify positive results for aqueous or soil media
if the RPD exceeds 30% or 50% respectively. Qualification of the sample data is limited to the
specific field duplicate pair. Qualify positive results for compounds showing imprecision are qualified
as estimated (J) BiasAor these results cannot be determined.

b. If one result is pogitive and the other is nondetected and the positive result is greater than 2 times the

reporting limit, /qualify positive and nondetected results as estimated (J) aRd or nondetected
estimated (U}, respectively.

4.2.6.18 ample Result Verification Criteria

a. Verify and record the quantitation of at least one compound per analytical fraction. If no Rositive
reSults are reported, use the MS/MSD data to confirm proper computation by the laboratory.
alidator and laboratory quantitations must agree within 10 percent.

019611/P Tetra Tech NUS, Inc.
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4.2.6.19 Sample Result Verification Action

erform a calculation verification of at least one analyte per fraction and include the re-calculdtion

b. boratory to
determine\whether the reviewer may have used incorrect information or if the labgratory result is
incorrect ang requires resubmission. A comment on the final outcome is required/in the validation
report along with the proper calculation verification. 0

4/27/11

4.2.6.20 Percent Salids Criteria

a. Check the percent solids,for each sample to identify any samples that cortain <30% solids.

4.2.6.21 Percent Solids Actio

a. If any sample contains <30% solids, qualify positive and ngndetected results as estimated (J) or
nondetected estimated (UJ), respectively, due to the high mgisture content of the sample.

b. If any sample contains <10% solids,
results as rejected (UR).

ults as estimated (J); qualify nondetected

4.2.7 Deliverables Guidance

The validator should ensure that the format of the’ data, validation deliverable is complete and correct (in
accordance with the appropriate USEPA Regional or client requirements) and that the validation narrative
is free of transcription and typographical errgrs before subwitting all requested items for Data Validation
Quality Assurance Officer (DV/QAOQ) review,

5.0 CLP ORGANICS BY GC

5.1 Organochlorine PeSticides and Polychlorinated Bighenyls (PCBs) (USEPA CLP
Statement of WorK (SOW) OLMO04.3/0OLC03.2/SOMO01.1)

5.1.1 Applicability

polychlorinated biphegnyls (PCBs) in groundwater, liquid, and solid sample matrices. §pecifically, the CLP
TCL includes the

Dieldrin Methoxychlor
alpha-BHC Endosulfan | Toxaphene
Alpha chlordane Endosulfan Il Aroclor-1016
beta-BHC Endosulfan sulfate Aroclor-1221
delta-BHC Endrin Aroclor-1232
gamma-BHC (Lindane) Endrin aldehyde Aroclor-1242
Gamma Chlordane Endrin ketone Aroclor-1248
4,4'-DDD Heptachlor Aroclor-1254
4.4'-DDE Heptachlor epoxide Aroclor-1260

019611/P Tetra Tech NUS, Inc.
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4,4-DDT

CLR methodology for organochlorine pesticides and PCBs is a Gas Chromatographic (GC) procedug€ in
whici\samples are first extracted and then analyzed by direct injection. The compounds of intergét are
analyzeq via GC/ECD (Electron Capture Detector; an equivalent Halogen-Specific Detector may/also be
used).

5.1.2 terferences

Solvents, reagents, glassware, and other sample processing hardware may yield digCrete artifacts that
cause elevated baseljnes and lead to potential misinterpretatior_=£ ~~-~~atograms/ All these materials
must be demonstrated, to be free from interferences under th 1s of the analysis by running
method blanks. The usg of high purity reagents and solvents t4/27/11 inimizé interference problems;
purification of solvents by digtillation in all-glass systems may be

Interferences co-extracted from\the sample will vary considerably and will dictate the nature and extent of
clean-up procedures used. Phthalate esters are a common interferghce to organochlorine pesticide
analyses; phenols and organic acidg may act as interferents when anatyzing for chlorinated herbicides.

5.1.3 General Laboratory Practices

An extraction blank should be prepared with\each batch of sgrmples extracted.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses Should be conducted to determine the effects of
sample matrix upon the compounds of interest.

Standard quality assurance practices such as the analyses of field replicates should also be employed.

5.1.4 Sample Preparation

Prior to GC analysis, aqueous samples arg extracted at a neutial pH with methylene chloride as a solvent
using a separatory funnel or a contindous liquid-liquid extractor. Solid samples are extracted with
hexane:acetone (1:1) using sonicatior/procedures.

5.15 Data Overview Prioy/to Validation

Before commencing validatjdn, the reviewer must preview the associated Chain-of-Custody (COC)
reports to determine:

a. If the appropriate fiumber of samples are present in the data package and if each sample was
correctly analyzed for the parameters and methods specified.

b. The identity of all associated field quality control blanks and field duplicate pairs.
NOTE: Unlegs specifically directed by client protocol, never annotate the laboratory data package.
c. Prepdre working copies of all Form | reports (including those for samples, laboratory method blanks,

and MS/MSD analyses) and all laboratory quality control summary forms (including all initial and
ntinuing calibration summary statistics).

019611/P Tetra Tech NUS, Inc.
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Technical Evaluation Summary

Evaluate neral parameters such as Data Completeness, Overall System
Chromatographic Quality, Detection Limits, and Compound Identification concurigntly with the
parameters discyssed in the following subsections.

5.1.6.1 Holding Yimes and Sample Preservation Criteria TD

4/27/11
re evaluated by reviewing the CO
laboratory raw data. Calculate holding tim

Verify that holding times
reports, and the associate

individual sample Form |
for extraction from date of

a. For aqueous samples, use a 7-

c. For sample extracts use a holding time 0f 40 days from date of extraction to analysis.

d. Verify that all samples were stored at 4°C £ X°C prjdr to extraction.

e. Verify that all extracts were stored at 4°C + 2 °C.

5.1.6.2 Holding Times and Sample Pres

a. If holding times are exceeded, qualify positive results in ‘gffected samples as estimated (J); qualify
nondetects as nondetected estimated (UJ). These results\are usually assumed to be biased low
unless prolonged storage causeg’a concentration increase, ey., for degradation products which are
also target analytes. .

b. If holding times are exceeded by a factor of more than two times t
results as estimated (J); Qualify nondetects as nondetected rejected
considered to be gross/olding time exceedances.

required time, qualify positive
R). These exceedances are

c. If EPA Regional requirements apply, as in EPA Region lll, apply the appropriate bias qualifiers as
required; for example, detections and nondetects biased low (L) or (UL), respectjvely.

d. If samples afe received above the required temperature, use professional jud
qualifiers. Lonsider the length of time in storage, the inferred holding temperature,
that could affect the target analyte concentrations..

ent in applying
d other factors

Instrument Performance Check Criteria

At £he beginning of the initial calibration sequence, a Resolution Check Mixture is analyzed.

rformance Evaluation Mixture (PEM) is also analyzed at the beginning and end of the initial calibrati
sequence. After the initial calibration is established the PEM standard is analyzed at the beginning o
every other 12-hour analytical period. During the review of the instrument performance check, verify the

019611/P Tetra Tech NUS, Inc.
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following:

Check that the frequency of both the Resolution Check Mix and the PEM standard satisfy/the
alytical sequence criteria stated above.

b. Che
or equ

that resolution between any two adjacent peaks in the Resolution Check Mix are gréater than
to 60% on each column.

c. Check that\esolution between any two adjacent peaks in the PEM are greater than/or equal to 90%
on each coluln

D
’_ H H 0,
d. Check that the breakdown of 4,4’-DDT and Endrin in each PE4/27/11 1%

e. Check that the combined breakdown of 4,4’-DDT and Endrini.. .__.. . _Mi§ <30.0%

5.1.64 Instrument Performnance Check Action

a. If the resolution criterion is not\met in either the Resolution Check Mix or the PEM, qualify positive
results as estimated (J). Use professional judgment to detgrmine if nondetected data should be
qualified as nondetected rejected (UR).

b. 1If4,4-DDT breakdown exceeds 20%, qualify positive regllts for 4,4’-DDE and 4,4’-DDD as estimated
().

c. If 4,4-DDT breakdown exceeded 20% and 44’-DDT was not detected but 4,4-DDD and 4,4’-DDE
were detected, then qualify positive results for 4@&’-DDD and 4,4’-DDE as presumptively present (NJ)
and qualify the nondected result for 4,4’-DDT pondetected rejected (UR).

d. If Endrin breakdown exceeds 20%, qualify’positive results for Endrin aldehyde and Endrin Ketone as
estimated (J).

e. If Endrin breakdown exceeded 20% and Endrin was not detected but Endrin aldehyde and Endrin
Ketone were detected, then qualify positive results for Endrin aldehyde and Endrin Ketone as
presumptively present (NJ) and Qualify the nondected result for Endrin as nondetected rejected (UR).

f.  If the combined breakdown 6f 4,4’-DDT and Endrin exceed 30.0%, qualify results as described above
based upon the degree of/individual breakdown.

5.1.6.5 Calibration Zriteria

Individual Mixes A and B are analyzed to establish an initial calibration curve on each GC and instrument

The Individual Mixes A and B are analyzed at periodic intervals in the analytical

he %RSD for all single component pesticides are <20.0%

Individual Mixes A and B were analyzed every other 12-hour period.
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d. For method OLCO03.2, the %RSD for delta BHC and alpha BHC are <25.0%

e he calibration verification %Ds for all single component pesticides are <25.0%.

5.1.6.6 Calibration Action

a. If the %RSD of any compound in Individual Mix A or B exceeds 20%, qualify positive results as
estimated (J) reported on the column which on noncompliance occurs. If the noncospliance occurs
on both analytical columns, qualify nondetects as nondetected estimated (UJ).

TD
b. For OLCO03.2, if the %RSD for delta BHC or alpha BHC eX1/97/11 )%, quafify positive results as
estimated (J) reported on the column which on noncomplian If the noncompliance occurs
on both analytical coluxmns qualify nondetects as nondetectec. ___...._.__ 1 (Ud).

c. If the %D of any compound in Individual Mix A or B exceeds 20%, qualify positive results as

estimated (J) reported on the column which on noncompliance occurs. If the noncompliance occurs
on both analytical columns qualify nondetects as nondetected estinfated (UJ).

51.6.7 Blank Contamination

When using the information given below any_in the approprjdte USEPA Regional Functional Guidelines,
keep in mind that the validation action levelg derived apé sample specific and must be adjusted for
dilution, sample aliquot used for analysis, and sample moisture content (when applicable).

The rules for qualifying data based on the occurrexice of blank contamination vary based on regional
protocols. The guidelines provided in the approprigte protocol should be followed. Verify the following:

a. A method or laboratory preparation blank miust be analyzed during each 12-hour period.

b. The method blank should be free of cogritamination.

c. Note that unlike volatile fraction aralyses, a laboratory method blank does not have to be analyzed
after every continuing calibratiop’ standard. Be very sure, however, that one pesticide/PCB method
blank was extracted for each/day that associated samples were“extracted (with a maximum of 20

samples per batch).

d. Instrument blanks must e analyzed at the beginning and end of each 12our analytical sequence.

5.1.6.8 Blank Confamination Action

defermining carryover as laboratory method blanks!)
Establish an action level for qualification of 5X the maximum contaminant concentration.

Raise positive results that are less than the established blank action level to the Contract
Required Quantitation Limit (CRQL) and qualify them as nondetect (U). In accordance with some

019611/P
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USEPA Regional protocol, the (B) qualifier may be used instead of (U) when qualifying positiv
results. In this case, qualify results at the concentration detected instead of the CRQL.

b. If\a target compound was detected in a field quality control blank, carefully evaluate the assgCiated
samples to determine the appropriate action. Typically, field quality control blanks are noj/used to
establish blank action levels but professional judgment may be used. When the reviewer decides to
use a field quality control blank to qualify associated environmental samples, the guideline above
must be followed.

5.1.6.9 Surrogate Criteria TD
4/27/11

Evaluate surrogate recqQveries by reviewing the laboratory dat: 2 rm Il reports and the
laboratory raw data.

a. Verify that the recoveries, are within the quality control ranges as Qiven on the laboratory data
package Form lls; circle any\poncompliances on your working copieg’of these Forms.

b. Verify that the decachlorobiphenyl (DCB) and tetrachloro-m-xy}éne (TCX) retention times found on

data package Form VIII are within\t/- 0.10 minutes for DCB @hd 0.05 minutes for TCX. If DCB and
TCX retention time criteria are not met, the raw data must be/checked for misidentified GC peaks.

5.1.6.10 Surrogate Action

a. If any surrogate recovery exceeds the upp ality control limit, qualify positive results in that
fraction as estimated (J); do not qualify nondetexts. A bias qualifier may be used in certain Regions.
In accordance with some USEPA Regional protoco|, the (K) qualifier may be used instead of (J) when
qualifying positive results

b. If any surrogate recovery is below the Jéwer quality control limit but are >10%, qualify positive and
nondetected results in the associated fraction as estimated (J) or nondetected estimated (UJ),
respectively. These results are bigSed low. A bias qualifisf may be used in certain Regions. In
accordance with some USEPA Regional protocol, the (L,UL) qialifiers may be used instead of (J, UJ)
when qualifying results

c. If any surrogate recovery jg <10% in a given fraction, qualify positive results in that fraction are
qualified as estimated (J);qualify nondetects as nondetected rejected (MR). These results are biased
very low. The bias quifiers (L, UL) may be used instead, depending, upon the specific USEPA
Regional guidance.

d. If any surrogate yétention times have drifted outside of the specified retentiop time windows, use

professional judgment to evaluate the potential impact and usability. Consider the degree of drift and
any other factgrs that are relevant.

5.1.6.11 atrix Spike/Matrix Spike Duplicates

Verify thtat matrix spike and matrix spike duplicate recoveries and Relative Percent Differences (RPD)
meet guality control limits. Circle outliers on the Form IIl or equivalent.

019611/P Tetra Tech NUS, Inc.
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5.1.6.12 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Action

ake no action based on MS/MSD noncompliances alone.

a. Check samples\o determine if field duplicates were includedTD a package
4/27/11
b. The Relative Percent Difference (RPD) between field duplic: for the"aqueous matrix should

be <30%; for soil matfix results, <50% for sample results greater than the r

5.1.6.14 Field Duplicate Pracision Action

a. If positive results are greater thaq the reporting limit, qualify positife results for aqueous or soil media
if the RPD exceeds 30% or 50% respectively. Qualification/of the sample data is limited to the
specific field duplicate pair. Positive results for compoundg showing imprecision are qualified as
estimated (J). Bias for these results cannot be determined

b. If one result is positive and the other is nondetected a
reporting limit, qualify positive and nondetected resul

the positive result is greater than 2 times the
as estimated (J) or (UJ), respectively.

5.1.6.15 Sample Result Verification Criteria

a. Verify and record the quantitation of at | pound per analytical fraction. If no positive
results are reported, use the MS/MSDY data to confiim proper computation by the laboratory.
Validator and laboratory quantitations

and include the re-calculation
ee Appendix A for calculation

a. Chegk the percent solids for each sample to identify any samples that contain <30% solids.

019611/P Tetra Tech NUS, Inc.
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.1.6.18 Percent Solids Action

any sample contains <30% solids, qualify positive and nondetected results as estimatedAJ) or
nondetected estimated (UJ), respectively, due to the high moisture content of the sample.

b. If any sample contains <10% solids, qualify positive results as estimated (J); qualify/hondetected
results asxgjected (UR).

5.1.6.19 Targe

ompound Identification Criteria D
4/27/11

Verify the following:

a. Check that the retention\{imes of surrogates and target compoundg fall within the retention time
windows determined from the initial calibration.

b. Check that reported target compgunds were analyzed confirmed on two dissimilar columns.

c. Check that the %D between positive xesults is < 25 % for sifigle component compounds.

d. Compare the chromatographic pattern\of positively reported multicomponent compounds(e.g.
Aroclors) to standards in order to verify pattarn agreément and proper identification.

e. Check that the lower of the two column positive’tesults are reported.

5.1.6.20 Target Compound Identification Action

a. If the retention times of any compg(nds fall outside of the\established retention time windows, use
professional judgment to determip€é data usability.

b. If the %D between columns f6r positive results exceeds 25% but
as estimated (J).

<100%, qualify the positive result

c. Ifthe %D between coldmns for positive results is >100%, then the positive result may be rejected (R).
However, professignal judgment should be used to evaluate the chromatogram prior to rejecting the
positive result. hould be noted that this action is limited to single componeh{ compounds.

d. If the %D between columns for multicomponent compounds is >25% but <500%,\qualify the positive

result as estimated (J). If the %D is >500%, use professional judgment to determine\Nf rejection (R) is
necess

Deliverables Guidance

The validator should ensure that the format of the data validation deliverable is complete and correst (in

ccordance with the appropriate USEPA Regional or client requirements) and that the validation narrative
is free of transcription and typographical errors before submitting all requested items for Data Validatio
Quality Assurance Officer (DV/QAO) review.

6.0 REFERENCES

Department of Defense (DoD) Environmental Data Quality Workgroup, 2006. Quality Systems Manual
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APPENDIX A
SAMPLE CALCULATIONS

Exhibit D Low/Medium Volatiles -- Section 11
Data Analysis and Calculations (Con’t)

11.2.1.2 Water

EQ. 7 Water Concentration Calculation

{a,) (I,) (DF)

Concentration (ug/L) = ———M
(R,)) (RRF} (V)

Where,

A, = Area of the characteristic ion (EICP) for the compound
to be measured. The primary quantitation ions for the
target compounds, internal standards, and DMCs are
listed in Takle 2.

A, = Area of the characteristic ion (EICP) for the internal
standard. The target compounds are listed with their
associated internal standards in Table 3.

I, = Amount of internal standard added, in ng.

REF = Mean Relative Response Factor from the initial
calibration.

WV, = Total volume of water purged, in mL.

DF = Dilution Factor. The DF for analysis of water samples
for volatiles by this method is defined as the ratio
of the number of mL of water purged (i.e., V, above)
to the number of mL of the original water sample used
for purging. For example, if 2.0 mL of sample is
diluted to 5.0 mL with reagent water and purged, DF =
5.0 mL/2.0 mL = 2.5. If no dilution is performed,

DF = 1.0.

11.2.1.3 Low-Level Scil/Sediment

EQ. 8 Low-Level Soil/Sediment Concentration Calculation

(a,) (I,) (DF)

Concentration (ng/Kg) (dry weight basis) = —
(A, ) (RRF) (W) (D)

Where,

A,, I., RA;,, and DF are as given for water, Equation 7.

Mean Relative Response Factor from the heated purge

RRE = of the initial calibration.
- 100 - %Moisture
100
W, = TWeight of sample added to the purge tube, in g.
11.2.1.4 Medium-Level Soill/Sediment
D-41/LOW-MED VOA SOMO1.1 (5/2005)
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Exhibit D Low/Medium Volatiles -- Section 11
Data Analysis and Calculations (Con’t)

EQ. 9 Medium-Level Soil/Sediment Concentration Calculaticn

(R,) (I,) (AV.) (1000) (DF)

Concentration pg/Kg (dry weight basis) =
(A,.) (RRF) (V) (W) (D)

Where,

A, I,, A, are as given for water, Bguation 7.

RRF = Mean Relative Response Factor from the ambient
temperature purge of the initial calibration.

AV, = Adjusted tctal volume of the methanol extract plus
soil water in milliliters (mL) determined by:

AVy = V¢ + {W; = [W(D)]}
Where V., = total volume of methanol extract in
millilitere (mL). This velume is typically 10 mL,

even though only 1.0 mL is transferred to the vial in
Section 10.1.5.5. The quantity derived from

(W, = [Wo(D)]} is the soil water volume and is
expressed in mL.

V, = Volume of the aliguot of the sample methanol extract
(i.e., sample extract not including the methanol
added to equal 100 pL), in microliters (pL) added to
reagent water for purging.

W, = Weight of soil/sediment extracted, in g.

100 - $Moisture
100

DF = Dilution Factor. The DF for analysis cof
soil/sediment samples for volatiles by the medium-
level methed is defined as:

uL most conc. extract used to make dilution + uL clean solvent
1L most conc. extract used to make diluticn

11.2.1.5 For water, low-level and medium-level soil/sediment samples,
xylenes are to be reported as "m,p-xylenes"™ and "o-xylene™.
Because m- and p-xylene iscmers coelute, special attenticn must be
given to the quantitation of the xylenss. In quantitating sample
concentraticons, be sure to use the correct corresponding Relative
Response Factor (RRF) wvalues.

NOTE: The area of each peak (i.e., the peaks for o-xylene and m,p-
xylene) must appear coh the complete quantitation report.

11.2.1.6 The stereoisomers, trans-1,2-dichloroethene, and cis-1,2-
dichloroethene are to be reported separately.

11.2.1.7 Secondary ilcon quantitation is allowed only when there are sample
matrix interferences with the primary ion. If secondary ion
quantitation is performed, document the reasons in the SDG
Narrative. A secondary ion cannot be used unless an RREF is
calculated using the secondary ion.

SOMO1.1 (5/2005%) D-42/LOW-MED VOR
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Exhibit D Semivolatiles -- Section 11
Data Analysis and Calculations (Con’t)

compound coelution, baseline noise, or matrix interferences. 1In
these circumstances, the Contractor must perform a manual
gquantitation. Manual guantitations are performed by integrating
the area of the guantitation ion of the compound. This
integration shall only include the area attributable to the
specific TCL compound. The area integrated shall not include
baseline background noise. The area integrated shall not extend
past the point where the sides of the peak intersect with the
baseline noise. Manual integration is not to be used s=olely to
meet Quality Control (QC) criteria, nor is it to be used as a
substitute for corrective action on the chromatographic system.
Any instance of manual integration must be documented in the SDG
Narrative.

11.2.1.3 In all instances where the data system report has been edited or
where manual integration or quantitation has been performed, the
GC/MS Operator must identify such edits or manual procedures by
initialing and dating the changes made to the report, and shall
include the integration scan range. The GC/MS Operator shall also
mark each integrated area with the letter "M" on the guantitation
report. In addition, a hardcopy printout of the EICP of the
quantitation ion displaying the manual integration shall be
included in the raw data. This applies to all compounds listed in
Exhibit C (Semivolatiles), internal standards, and DMCs.

11.2.1.4 The requirements listed in Sections 11.2.1.1 - 11.2.1.3 apply to
all standards, samples, and blanks.

11.2.1.5 The Mean Relative Response Factor (RREF) from the initial
calibration is used to calculate the concentration in the sample.
Secondary ion quantitation is allowed ONLY when there are sample
interferences with the primary ion. If secondary ion guantitation
is performed, document the reason in the SDG Narrative. The area
of a secondary ion cannot be used for the area of a primary ion
unless a RRF is calculated using the secondary ion.

11.2.1.6 Calculate the concentration in the sample using the RRF and
Equations 5 and 6.

11.2.1.6.1 Water
EQ. 5 Concentration of Water Sample

(R,) (I,) (V) (DF) (GBC)

Conecentration pg/L = —
(a,) (RRE) (V) (V)

Where,

A, = Area of the characteristic ion for the compocund
to be measured.

A;, = Area of the characteristic ion for the internal
standard.

I. = PAmount of internal standard injected in ng.

Vo = Volume of water extracted in mL.

V; = Volume of extract injected in pL.

D-45/SVOA SOMO1.1 (5/2005)
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Exhibit D Semivolatiles -- Section 11
Data Analysis and Calculations (Con’t)
V. = Volume of the concentrated extract in pL (If GPC
Cleanup is performed, V. = Vou)
RRE = Mean Relative Response Factor determined from the
initial calibration standard.
GPC= Y;L _ GPC factor. (If no GPC is performed, GPC = 1)
vout
Vs, = Volume of extract loaded onto GPC column.
Vour = Volume of extract collected after GPC cleanup.
DF = Dilution Factor. The DF for analysis of water

uL most conc. extract used to make dilution + ulL clean sclvent

samples for semivolatiles by this method is
defined as follows:

DF =
1L most conc. extract used to make dilutien
If no dilution is performed, DF = 1.0.
11.2.1.6.2 Socil/Sediment
EQ. 6 Concentration of Soil/Sediment Sample

Concentration ng/kg (Dry weight basis) =

Where,

Pyr LIsr Bisy

V. =

GPC =

RREF =

SOMO1.1 (5/2005)

vV

(A,) (I,) (V) (DF) (GPC)
(B;,) (RRF) (V;) (W) (D)

ins and V,,. are as given for water, above.
Volume of the concentrated extract in pL
(If no GPC Cleanup 1is performed, then V. = 1000 pL.
If GPC Cleanup is performed, then V. = V...
Volume of the extract injected in uL.

100 - % Moisture

100

Weight of sample extracted in g.

v = GPC Factor

v

Mean Relative Response Factor determined from the
initial calibration standard.

D-46/SVOA

019611/P
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Exhibit D Semivolatiles -- Section 11
Data Analysis and Calculations (Con’t)

DF = Dilution Factor. The DF for analysis of
soil/sediment samples for semivelatiles by this
method is defined as follows:

1L most conc. extract used to make dilution + pL clean solvent

DF =
1L most conc. extract used to make dilution

If no dilution is performed, DF = 1.0.

A GPC factor of 2,0 is used to account for the amount of
extract that is not recovered from the mandatory use of GPC
cleanup. Concentrating the extract collected after GPC to
0.5 mlL maintains the sensitivity of the soil/sediment method.

11.2.2 Non-Target Compound
An estimated concentration for non-target compounds tentatively
identified shall be guantitated by the internal standard method. For
quantitation, the nearest internal standard free of interferences
shall be used. The equations for calculating concentration are the
same as Equations 5 and 6. Total area counts (or peak heights) from
the total icn chromatograms are to be used for both the compounds to
be measured and the internal standard. An ERF of 1 is to be assumed.
The resulting concentration shall be gualified as "J" (estimated, due
to lack of a compound specific response factor), and "N" (presumptive
evidence of presence), indicating the quantitative and qualitative
uncertainties associated with this non-target component. An
estimated ccncentration should be calculated for all TICs as well as
those identified as unknowns.

11.2.3 CRQL Calculations

11.2.3.1 Water Samples

EQ. 7 Agueous Adjusted CRQL

Adjusted _ Contract (v} (V) (DF)
CRQL CRQL (vc) (Vc)

Where,
V¢, DF, and V, are as given in Equation 5.
V, = Contract sample volume (1000 mL).

V. = Contract concentrated extract volume (1000 pL if GPC is
not performed. If GPC was performed, then V., = Vo).

D-47/SVOA S0MO1.1 (5/2005)
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11.2.1.4

Exhibit D Pesticides -- Section 11
(Con”t)

Data Analysis and Calculations

The Contractor must quantitate Toxaphene based on the Mean
Calibration Factors

(CFs) from the most recent initial

calibration.

11.2.1.5

The chromatograms of all samples
Samples
(MS/MSDs) 1,

[including Laboratory Control
(LCSs), Matrix Spikes and Matrix Spike Duplicates
standards,

qualified pesticide analyst before they are reported.

11.2.1.6

Calculate the sample concentration and on-column concentration

the single component pesticides and surrogates by using the
following equations.

11.2.1.6.1

11.2.1.6.1.1

Where,

A, = Response (peak area or height) of the compound
to be measured.

CF = Mean Calibration Factor from the initial
calibration (area/ng).

Vi, = Volume of extract loaded cnteo GPC coclumn.

Vour = Volume of extract collected after GPC cleanup.

V. = Volume of concentrated extract (upL). (If GEC
is not performed, then V. = 10,000 puL. If GPC
is performed, then Vi = V-

V; = Volume of extract injected (uL}). (If a single
injection is made onto tweo columns, use 3 the
volume in the syringe as the volume injected
onto each column).

GPC = = = Gel Permeation Chromatography factor. (If no
Voue GPC is performed, GPC = 1.0)

V, = Volume of water extracted (mL). (NOTE: for
instrument blanks and sulfur cleanup blanks,
assume a 1,000 mL volume).

DF = Diluticn Factor. The DF is defined as follows:

Water

EQ. 14 Concentration Calculation of Target Compounds in
Water Samples

(A,) (V) (DF) (GPC)

Concentration pg/L = —
(CE) (V) (V)

UL most concentrated extract used to make dilution 4+ puL c¢lean solvent

nL most concentrated extract used to make dilution

If no dilution is performed, DF = 1.0,

The CFs uged in Equations 14 - 17 are those from the most
recent initial calibraticon. If the CFs used to determine

the linearity of the initial calibration were based on peak

area, then the concentration of the analyte in the sample

D-61/PEST SOMO1.1

and required klanks must be reviewed by a

of

(5/2005)

019611/P

Tetra Tech NUS, Inc.




Subject Number Page
DATA VALIDATION - CLP DV-01 34 of 38
ORGANICS FOR SOLID AND Revision Effective Date
AQUEOUS MATRICES 3 01/28/2009
Exhibit D Pesticides =-- Section 11

Data Analysis and Calculations (Con’t)

11.2.1.6.1.2 EQ. 15 On-Column Concentration of Water Sample Extract
. (A,
On-Column Concentration (ng/pLy = —X
5 (v,)

Where,

Ay = Same as EQ. 14.

CF = Same as EQ. 14.

Vi = Volume of extract injected (ul). (If a single
injection is made onto two columns, use %2 the
volume in the syringe as the volume injected
onto each column).

11.2.1.6.2 Soil/Sediment
11.2.1.6.2.1 EQ. 16 Concentration of Target Compounds in Soil/Sediment

SOMO1.1 (5/2005)

must be based on peak area. Similarly, 1f peak height was

uged to determine linearity, use peak height to determine
the concentration in the sample.

Concentration ug/Kg {Dry weight basis) =

We =

DF =

GPC =

Samples

(A)) (V,) (DF) {GEC)

(TF) (v,) (W,) (D)

Same as EQ. 14.

Same as EQ. 14.

Same as EQ. 14.

Volume of extract injected (uplL). (If a single
injection is made onto two columns, use % the
volume in the syringe as the volume injected onto
ceach ¢olumn) .

Weight of sample extracted (g).

Same as FEQ. 14.

100-%Meoisture
100

I

% dry welght or

Same as EQ. 14.

D-62/PEST
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11.2.1.6.2.2

11.2.1.7

11.2.1.8

11.2.1.9

Exhibit D Pesticides -- Section 11
Data Analysis and Calculations (Con’t)

EQ. 17 On-Column Concentration of Soil Sample Extract

On-Column Concentration (ng/ul) = —:ééil——
(€F (v,)
Where,
A, = Same as EQ. 14.
CF = Same as EQ. 14.
V; = Volume of extract injected (pL). (If a single

injection is made onto two columns, use %2 the
volume in the syringe as the volume injected onto
each column).

The lower of the two concentrations calculated for each single
component pesticide i1s reported on Form I. In addition, the
concentrations calculated for both the GC columns are reported on
Form X, along with a Percent Difference (%$Difference) comparing
the twe concentrations. The Percent Difference is calculated
according to BEguation 18.

EQ. 18 Percent Difference Between Concentrations on
Both GC Columns

Cone, - Conc,

D = — = x 100
Conc
Where,
Concy = The higher of the two concentraticns for the target
compound in guestion.
Conc, = The lower of the tweo concentrations for the target

compound in guestion.

NOTE: Using this equaticn will result in Percent Difference values
that are always positive.

The quantitation of Toxaphene must be accomplished by comparing
the heights or the areas of each of the three or four major peaks
of in the sample with the CF for the same peaks established during

the initial calibration sequence. The concentration of Toxaphene
ig calculated by using Equations 14 and 16, where A, is the area
for each of the major peaks. The concentration of each peak is

determined and then a mean concentration for the three or four
major peaks 1s determined on each column.

The reporting requirement for Toxaphene is similar to that for the
single component analytes, except that the lower mean
concentration (from three or four peaks) is reported on Form I,
and the two mean concentrations reported on Form X. The two mean
concentrations are compared by calculating the Percent Difference
using Equation 18.

D-63/PEST SOMO1.1 (5/2005%)
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11.1.2.9

11.

11.

11.

11.

11.

11.

2

2.

1

.1,

Exhibit D Aroclers -- Section 11
Data Analysis and Calculations (Con’t)

If the identification of the analyte cannot be confirmed by any of
the GC/MS procedures above, and the concentration calculated from
the GC/ECD analysis is greater than or equal to the concentration
of the reference standard analyzed by GC/MS, then report the
analyte as undetected, adjust the sample guantitation limit (the
value agsociated with the "U"™ gualifier) to a sample concentration
equivalent to the concentration of the GC/MS reference standard,
and qualify the results on Form I with one of the laboratory-
defined qualifiers ("X", "Y", or "Z"). 1In this instance, define
the qualifier explicitly in the Sample Delivery Group (SDG)
Narrative, and describe the steps taken to confirm the analyte in
the SDG Narrative.

For GC/MS confirmaticn of Aroclors, spectra of three
characteristic peaks are required for both the sample component
and the reference standard.

The purpose of the GC/MS analysis for the Aroclors is to confirm
the presence of chlorinated biphenyls in Aroclors. The GC/MS
analytical results for the Aroclors shall not be used for
guantitation and the GC/MS results shall not be reported on Form I
and Form X. The exception noted in Section 11.1.2.9 applies only
to analytes that cannot be confirmed above the reference standard
concentration.

Calculations

1

L.

Aroclor Concentrations

Water

EQ. 7 Concentration Calculaticn for Water Samples

(a,) (v,) (DF) (GEC)
(CF) (V) (V)

Concentration ng/L =

Where,

Ry = Area or height of the peak for the compound
to ke measured.

CE = Mean Calibration Factor from the specific
five-point calibration (area/ng).

Vo = Volume of water extracted in mL (Note: for
instrument and sulfur blanks assume a volume
of 1000 mL).

Vi = Volume of extract injected in uL. (If a
gingle injection is made onto two columns,
ugse one half the volume in the syringe as
the volume injected onto each column).

Ve = Volume of the concentrated extract in pL.

(If GPC is not performed, then v, = 10000
puL. If GPC is performed, then V., = V).

D-47/ARO SOMO1.1 (5/2005)
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Exhikit D Aroclors -- Section 11

Data Analysis and Calculations (Con’t)

DF = Dilution Factor. The DF for analysis of
water samples by this method is defined as
follows:

pL most concentrated extract used to make diluticn + pl clean solvent
nL mest concentrated extract used to make dilution

If no dilution is performed, DF = 1.0.

v
GPC= 2 = GPC factor. (If no GPC is performed,
Vo GPC = 1.0).
Vi, = Volume of extract loaded onto GPC
column.
Vour = Volume of extracted collected after GPC
cleanup.
11.2.1.1.2 EQ. 8 On-Column Concentration of Water Sample Extract
. (a)
On-Column Concentration (ng/ulL) = —|————
(TF) (V)
Where,

Ay = Same as EQ. 7.

CF = Same as EQ. 7.

Vi = Volume of extract injected (ulL). (If a single
injection is made onto two columns, use * the volume
in the syringe as the volume injected onto each
column) .

11.2.1.2 Soil/Sediment
11.2.1.2.1 EQ. 9 Concentration Calculation for Soil Samples

(A) (V,) (DF) {(GPC)
(CF) (V) (W) (D)

Concentration pg/Kg (Dry weight basis) =

Where,
A,, V., CF, and GPC are as given for water in EQ 7.

Vi = Volume of extract injected in uL. (If a single
injection is made onto two columns, use one half the
volume in the syringe as the volume injected onto
each column.)

SOMO1.1 (5/2005) D-48/ARC
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Data Analysis and Calculations (Con’t)

D = 100 — sMoisture
100
W, = Weight of sample extracted in g.
DF = Dilution Factor. The DF for analysis of
soil/sediment samples by this method is defined as
follows:

uL most concentrated extract used to make dilutieon + plL clean solvent

nL mest concentrated extract used to make dilution

If no dilution is performed, DF = 1.0.

11.2.1.2.2 EQ. 10 On-Column Concentration of Soil Sample Extract
. @
On-Column Concentration (ng/ul) = ———M—
(CF) (V;)
Where,
A, = Same as EQ. 7.
CF = Same as EQ. 7.
V; = ¥Volume of extract injected (ulL). (If a single

11.2.2

11.2.2.1

11.2.2.2

injection is made onte two columns, use % the volume in
the syringe as the volume injected onto each column).

Target Compounds
The quantitation of Aroclors must be accomplished by comparing the

heights or the areas of each of a minimum of 3 major peaks of the
Arcclor in the sample with the CF for the same peaks established

during the specific five-point calibraticon. The concentration of
multi-component analytes is calculated by using Equations 7 and 9,
where A, 1s the area for each of the major peaks of the Aroclor. The

concentration of each peak is determined and then a mean
concentration for a minimum of 3 major peaks is determined on each
column.

Note that the CFs used for the guantitation of Aroclors are the
CFs from the concentration of the specific five-point calibration.

The lower mean concentration (from a minimum of 3 peaks) is
reported on Form I, and the two mean concentrations reported cn
Form X. The two mean concentrations are compared by calculating
the Percent Difference (%Difference) using Equation 11.

D-48/AR0C SOMO1.1 (5/200%)
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1.0 PURPOSE

This SOP governs the validation of data generated by inorganics CLP STATEMENT OF WORK (SOW)
ILM05.3. As additional inorganic quantification methods are developed, the corresponding validation
protocols may be added to this SOP.

2.0 APPLICABILITY

The applicability of these validation criteria is described in the appropriate sections below.

3.0 PERSONNEL QUALIFICATIONS

The minimum qualifications of persons implementing this SOP are as follow:
e Education — Minimum of a bachelor’s degree in chemistry or related physical/life science.

o Experience requirements include either operational experience with the analytical method or
method data review training conducted under the direction of an experienced reviewer and
performed on the subject matter data package. A record of the training will not be documented
and kept on file but the data validation report produced under training will serve as the record.

4.0 INORGANICS (CLP STATEMENT OF WORK (SOW) ILMO05.3)
4.1 Applicability

This method is applicable to a large number of matrices including EP extracts, TCLP extracts, industrial
wastes, soils, groundwater, aqueous samples, sludges, sediments, and other solid wastes. All matrices
require digestion prior to analysis.

The following analytes are commonly determined by this method:

Inductively Coupled Plasma Emission Spectroscopy (ICP)

Aluminum Cobalt Potassium
Barium Copper Silver
Beryllium Iron Sodium
Cadmium Magnesium Vanadium
Calcium Manganese Zinc
Chromium Nickel

Graphite Furnace Atomic Absorption Spectroscopy (GFAA)

Antimony Selenium
Arsenic Thallium

019611/P
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Cold Vapor Methodology

Mercury

Automated Colorimetric Technique

Cyanide

4.2 Interferences

Solvents, reagents, glassware, and other sample processing hardware may vyield artifacts and/or
interferences to sample analysis. All of these materials must be demonstrated to be free from
interferences under the conditions of the analysis by analyzing method blanks. Specific selection of
reagents and purification of solvents by distillation in all-glass systems may be necessary.

4.3 General Laboratory Practices

The data reviewer must initially verify that a method blank consisting of deionized water was analyzed
immediately following each daily calibration, and also after the analysis of every high concentration
sample.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses should be conducted to determine the effects of
sample matrix upon the compounds of interest.

4.4 Sample Preparation

The data reviewer must initially verify that samples being prepared for ICP, GFAA, and Cold Vapor
methodologies are prepared using acid extraction. Samples being prepared for automatic colorimetric
technique for Cyanide analysis are prepared using distillation. Additionally the data reviewer must verify
that prior to analysis, MS and LCS aqueous and soil samples are spiked with internal standard. The
samples are filtered and the extract is ready for CLP analysis.

4.5 Data Overview Prior to Validation

The data reviewer must initially verify that all CLP Forms are present and complete (i.e., Forms 1 through
14 must be provided). Areas of special attention when accounting for required CLP Forms will include:

a. Verify at least one Initial and Continuing Calibration Verification (ICV/CCV) Percent Recovery
(%R) calculation as noted on the Form 2A.

b. When reviewing Form 2B, verify that all atomic absorption (GFAA) analytes are present in the
CRDL standard at concentrations at the CRDL. Verify that all ICP analytes (with the exceptions
of Al, Ba, Ca, Fe, Mg, Na and K) are present in the CRDL standard at concentrations of 2X
CRDL.

c. Verify that a matrix-specific laboratory generated preparation blank has been analyzed for each
respective matrix as noted on the Form 3 (note that filtered and unfiltered aqueous matrices are
to be treated as distinctly different matrices).

d. Verify that all ICP analytes are present in both ICSA and ICSAB solutions. (Note that SOW 3/90
ILM03.0 does not require that antimony, sodium, and potassium be present in these solutions).

019611/P
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Also verify from the raw data that the laboratory reported all analytes present in solution A to the
nearest whole number. It is not uncommon for laboratories to incorrectly report "zeros" or simply
leave blank the appropriate solution A columns. Furthermore, %Rs for solution AB are to be
reported to one decimal place on the Form 4.

Check that one matrix spike was analyzed for each particular matrix per analytical batch.
Laboratories typically will not include an aqueous matrix for waters if the only aqueous samples
contained in the SDG are field quality control blanks (i.e., equipment rinsate blanks and/or field
blanks). This is generally accepted without data validation letter text comment. Additionally, the
data reviewer may want to verify spiking levels as noted on pg. E-20 of ILM05.3 Inorganic SOW.

Verify that laboratory duplicate analyses were performed for each matrix. NOTE: Field quality
control blanks are never to be designated for quality control analyses.

Check that one Laboratory Control Sample (LCS) was analyzed for each batch of samples per
matrix within an SDG. NOTE: An aqueous LCS is not required for mercury and cyanide analysis.

The Method of Standard Additions (MSA) Form 8 may or may not be present as dictated by Post
Digestion Spike (PDS) %Rs. See Section 3.1.3.11 for further details.

Verify that at least one ICP serial dilution analysis was performed for each matrix within an SDG.
NOTE: Typically one serial dilution will serve to monitor a given set of samples within an SDG.
However, special contractual requirements may necessitate one serial dilution analysis per
sample. Ascertain atypical serial dilution frequency requirements through the project manager.

Verfiy that the Form 11 ICP Interelement Correction Factors (Annually) is present.
Verify that all ICP analytical results fall within the ICP Quarterly Linear Ranges provided on the
Form 12. Verify that no GFAA analytical results exceed the highest standard used in the

associated GFAA calibration.

Verify that the Form 13 Preparation Log accounts for aqueous/soil ICP, AA, mercury, and cyanide
digestions/distillations as applicable.

. Examine the Form 14s to verify that one and only one "X" flag has been used to signify each

reported field sample result or quality control sample result. Laboratories are often careless when
entering the "X" flag. An incorrectly entered "X" flag can lead to reporting errors for the sample
and its associated QC. The validator must verify reported results in instances of discrepancies,
amend appropriate forms, and mention in letter text.

Actions - Notify the appropriate laboratory contact of required resubmittals when discrepancies are noted
on the forms discussed above.

4.6

Technical Evaluation Summary

All data evaluations must be conducted in accordance with current and applicable USEPA Regional
protocols and/or specific client contractual requirements and obligations. The applicable documents must
be referenced to during the data evaluation process as this Standard Operating Procedure (SOP) is
intended as proprietary in-house guidance for general inorganic validation practices only.

Evaluate general parameters such as Data Completeness, Overall System Performance, and Detection
Limits concurrently with the parameters discussed in the following subsections.

019611/P
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4.6.1 Holding Times and Sample Preservation Criteria

Holding times are calculated from date of sample collection to date of sample analysis. The date of
sample collection must be obtained from the Chain-of-Custody (COC) form. The date of sample analysis
is best retrieved from the raw data but may also be obtained from the Form 14.

Sample preservation and holding time requirements are as follows:

a. Metals -6 months; pH <2

b. Mercury - 28 days; pH <2

c. Cyanide - 14 days; pH >12

Preservation requirements as noted above are applicable to aqueous samples only; solid samples do not
receive preservative, but require maintenance at 4°C (2°C) during shipment and storage.

4.6.2 Holding Time and Sample Preservation Action

a. If holding times are exceeded, qualify positive results in affected samples as estimated (J);
nondetects (UJ). These results are biased low.

b. If holding times are exceeded by a factor of more than two times the required time, qualify positive
results as estimated (J); qualify nondetects as nondetected rejected (UR). These exceedances are
considered to be gross holding time exceedances.

c. If EPA Regional requirements apply, as in EPA Region lll, apply the appropriate bias qualifiers as
required; for example, positive results and nondetects as biased low (L) or (UL), respectively.

d. If samples are received above the required temperature, use professional judgment to qualify the
results. Consider the length of time outside the prescribed storage temperature range and other
relevant factors.

4.6.3 Initial and Continuing Calibration Requirements Criteria
Verify the following:

a. ICP analyses - must employ a blank and at least one standard. Review initial and continuing
calibration Form 2As and associated new data. The initial and continuing calibration %R
quality control limits are 90-110%.

b. GFAA analyses - must employ a blank and at least three standards. One of the standards
must be at the CRDL. Additionally, the calibration correlation coefficient (r) must be checked
for linearity for each GFAA analysis performed (i.e., r = 0.995 or greater). The initial and
continuing calibration %R quality control limits are 90-110%.

c. Mercury analyses - must employ a blank and at least four standards (r = 0.995 or greater).
The initial and continuing calibration %R quality control limits are 80-120%.

019611/P
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d. Cyanide analyses - must employ a blank and at least three standards (r = 0.995 or greater).
NOTE: The midpoint standard for cyanide analyses must be distilled; verify this via distillation
logs. The initial and continuing calibration %R quality control limits are 85-115%.

4.6.4 Calibration Action

a. If ICV/ICCV %Rs are low, qualify all affected positive results as estimated (J); qualify
nondetects as estimated (UJ). In accordance with some USEPA Regional protocol, the (L)
and (UL) qualifiers may be used when qualifying results. Bias for these results is low.

b. If ICVICCV %Rs are high, qualify all affected positive results as estimated (J); nondetects are
not affected. In accordance with some USEPA Regional protocol, the (K) qualifier may be
used when qualifying results. Bias for these results is high.

c. Gross exceedance, as defined by applicable data validation protocol, may require rejection
(R) of results.

NOTE: Qualify results of only those samples associated with the noncompliant ICB or CCV
(generally, those samples immediately preceding or following the noncompliant standard until the
nearest in-control standard).

4.6.5 CRDL Standard Analysis Criteria

Review CRDL Standard Form 2Bs and associated new data. The CRDL Standard analysis %R quality
control limits are generally 80-120% for all metals.

4.6.6 CRDL Standard Analysis Action

a. Generally there is no qualification of data for CRDL %Rs. A comment is noted in the
validation letter.

b. In accordance with some EPA Regional protocol, if CRDL %Rs are high, positive results < 2X
CRDL (Region IllI) or < 3X CRDL (Region I) are qualified as biased high (K) or (J), respectively.
Note that when using EPA Region | validation guidelines, nondetects will receive qualification
based upon high CRDL Standard analysis recovery.

c. Inaccordance with some EPA Regional protocol, if CRDL %Rs are low, positive results < 2X
CRDL (Region IllI) or < 3X CRDL (Region I) are qualified as biased low (L) or (J), respectively.
Nondetected results are qualified as biased low (UL) or (UJ), respectively.

NOTE: The data reviewer need not specify affected samples; common practice is to apply data
qualifications “across-the-board” based upon LOE time constraints.

4.6.7 Blank Contamination Criteria

Verify that a preparation blank was analyzed for each matrix and for each batch of 20 samples or each
sample batch digested, whichever is more frequent. Continuing Calibration Blanks (CCBs) must be run at
a frequency of 10% or every 2 hours whichever is more frequent.

The data reviewer will select the maximum contaminant level for each analyte in a particular matrix from
which shall be calculated an "action level." The action level shall be established as 5X the maximum

019611/P
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contaminant level but must be adjusted for dilution factor, moisture content, and sample weight prior to
application.

ICB/CCB contamination shall be applied to all affected samples within an SDG. Preparation blank
contamination shall be applied to samples of the same matrix only. Professional judgment must be
employed when discerning the validity of a concentration present in a field quality control blank. In many
instances, contamination present in these blanks can be attributable to "dirty" laboratory practice and not
actual field contaminant conditions.

Negative concentrations detected in the laboratory method blanks are indicative of instrumental problems
and base-line drifting. Generally, any negative concentration > IDL shall warrant review of the associated
sample data regardless of matrix. Action levels shall not be established for negative concentration levels.

4.6.8 Blank Contamination Action

a. Qualify as nondetected (U) any positive result within the action level. In accordance with
some USEPA Regional protocol, the (B) qualifier may be used instead of (U) when qualifying
positive results.

b. In accordance with some USEPA Regional protocol results are qualified based on negative
blank results. Region lll requires if any negative blank concentrations are > CRDL then all
samples < 5X CRDL are qualified as biased low (L) and nondetects are qualified (UL).
Region | requires if any negative blank results are > 2X IDL the nondetected results are
qualified as estimated (UJ) and positive results < CRDL are qualified (J).

4.6.9 ICP Interference Check Criteria

Sample Form 4 and associated raw data. Verify that all recoveries for the ICP ICS solution fall within the
80-120% quality control window established for the ICS AB solution.

Next, review concentrations of the four common interfering analytes (aluminum, calcium, iron, and
magnesium) in the environmental samples. Any aforementioned interferant present in the environmental
samples at concentrations which exceed 50% (Region Ill; order of magnitude) of those present in the ICS
solution for that same analyte will require calculation of estimated elemental interference stemming from
high interfering analyte concentration. If the previous condition is met; review the ICP/ICS Form 4 and
note any analytes present in the ICS solution A at levels which exceed the IDL and which are not present
in the ICS True solution A. Positive results in the ICS solution A indicate potentially elevated results for
this analyte in the affected sample while negative results in the ICS solution A indicate potentially
suppressed results for this analyte in the affected sample.

Next, an estimated elemental interference must be calculated for each analyte > IDL present in the ICS
solution A which is not present in the ICS True solution A. The following equation shall be employed:

Estimated elementalintf. = [Conc. affected analyte inICS Soln AJ X [Interferent] [Conc.in Sample]
Interferent Conc.inICS Soln A

It is advisable, although not necessary, to routinely choose the lowest concentration for the interferant
level in the ICS so as to calculate the highest estimated interference possible. This method lends itself to
a more conservative overall data quality review.

Estimated interferences for each affected analyte > IDL in the ICSA solution must now be compared to
the reported environmental sample result for that particular analyte.
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4.6.10 ICP Interference Check Action

a. For ICS %Rs <80%, qualify as estimated (J) positive results and (UJ) nondetects in affected
samples. In accordance with some EPA Regional protocol, if ICS %Rs are low, positive
results are qualified as biased low (L) and nondetects (UL).

b. ForICS %Rs >120%, qualify as estimated (J) positive results in affected samples; nondetects
are unaffected by high ICS solution AB recovery. In accordance with some EPA Regional
protocol, if ICS %Rs are high, positive results are qualified as biased high (K).

NOTE: Affected samples include all samples analyzed between the initial and final solutions
(or within the eight hour working shift, whichever occurs more frequently) which contain Al,
Ca, Fe, or Mg at levels >50% of the respective concentration of Al, Ca, Fe, or Mg in the ICS
True Solution A.

c. For estimated interferences <10% of the reported sample concentration for a particular
affected analyte, take no action; interference is considered negligible.

d. For estimated interferences >10% of the reported sample concentration for a particular
affected analyte, qualify (J) positive result and/or (UJ) nondetect for affected analyte in
affected sample.

(NOTE: Calculation of an estimated positive (potentially elevated) interference will have no
effect on a reported nondetect; thus, no action is necessary).

4.6.11 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Criteria

Review Spike Sample Recovery Form 5A and associated raw data. Verify that at least one matrix spike
was performed for each matrix for a given set of samples within an SDG. NOTE: Filtered and unfiltered
samples are to be treated as distinctly different sample matrices and qualified accordingly. Refer to
ILMO03.0, 3/90 Inorganic SOW, Table 3, "SPIKING LEVELS FOR SPIKING SAMPLE ANALYSIS," page
20, Section E, for proper analyte spiking concentrations and requirements. Any deviations from the SOW
shall be noted and require laboratory contact for correction.

Aqueous and soil Matrix Spike (MS) / Matrix Spike Duplicate (MSD) recoveries must be within the 75-
125% quality control window in instances where the initial sample result is <4X amount spiked. If the
initial sample result is >4X the amount spiked and the MS %R is noncompliant; no actions shall be taken.

4.6.12 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Action

a. For MS / MSD %Rs <30%, qualify as estimated (J) positive results and reject (R) nondetects
in affected samples. In accordance with some EPA Regional protocol, if MS/MSD %Rs are
low, positive results are qualified as biased low (L).

b. For MS / MSD %Rs <75% but >30%, qualify as estimated (J) positive results and (UJ)
nondetects in affected samples. In accordance with some EPA Regional protocol, if MS/MSD
%Rs are low, positive results are qualified as biased low (L) and nondetects as (UL).

c. For MS %Rs >125%, qualify as estimated (J) positive results in affected samples; nondetects
are not compromised by high MS recovery; thus, no actions are warranted. In accordance
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with some EPA Regional protocol, if MS/MSD %Rs are high, positive results are qualified as
biased high (K).

4.6.13 Laboratory Duplicate Precision Criteria

Review Laboratory Control Sample Form 6 and associated raw data Verify that one duplicate sample
analysis was performed for each group of samples of a similar matrix within an SDG.

Control criteria used to evaluate aqueous laboratory duplicates are as follows:

a. A control limit of 20% for relative percent difference when sample and duplicate results are
>5X CRDL.

b. A control limit of 1X CRDL for the difference between the sample values when sample and/or
duplicate results are <5X CRDL.

Similarly, the following control criteria are generally used to evaluate solid laboratory duplicates:

a. Control limit of 35% for the relative percent difference when sample and duplicate results are
>5X CRDL.

b. A control limit of 2X CRDL for the difference between the sample values when sample and/or
duplicate results are <5X CRDL.

NOTE: The %RPD should reflect a difference of 200% and should not simply be recorded as
noncalculable in instances where the sample result is positive but the laboratory duplicate result is
nondetect. Overlooking this minor point may result in incomplete sample data qualification in some
instances.

4.6.14 Laboratory Duplicate Precision Action

For any situation involving laboratory duplicate imprecision, qualify as estimated (J) positive
results and (UJ) nondetects in affected samples.

NOTE: Laboratory duplicate data qualifications shall be matrix-specific but otherwise "across-the-
board" for TAL inorganic analyses.

4.6.15 Laboratory Control Sample (LCS) Criteria

Review Laboratory Control Sample Form 7 and associated raw data. Verify that an LCS was analyzed
for each matrix and for each batch of twenty samples or batch of samples digested (whichever is more
frequent) within an SDG. The quality control criteria established for evaluation of aqueous LCS analyses
are 80-120%. NOTE: An aqueous LCS is not required for mercury and cyanide analysis, and silver and
antimony are not subject to quality control criteria. Verify that all solid "found values" fall within the EPA
established control limits for soils.

4.6.16 Laboratory Control Sample (LCS) Action

a. Aqueous
1. In instances where aqueous LCS %R <80%, qualify positive results as estimated (J) and
nondetects as (UJ). In accordance with some EPA Regional protocol, if LCS %Rs are
low, positive results are qualified as biased low (L) and nondetects (UL).
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2. If aqueous LCS %R >120, qualify as estimated (J) positive results; nondetects are not
compromised by high LCS recovery; thus, no actions are warranted. In accordance with
some EPA Regional protocol, if LCS %Rs are high, positive results are qualified as
biased high (K).

b. Solids

1. Ininstances where solid LCS %R found value is below lower quality control limit, qualify
as estimated (J) positive results and (UJ) nondetects. In accordance with some EPA
Regional protocol, if LCS %Rs are low, positive results are qualified as biased low (L)
and nondetects (UL).

2. If solid LCS found value exceeds EPA upper limit for soils, qualify as estimated (J)
positive results; nondetects are not compromised by high LCS recovery; thus, no actions
are warranted. In accordance with some EPA Regional protocol, if LCS %Rs are high,
positive results are qualified as biased high (K).

4.6.17 Method of Standard Additions (MSA) Criteria

Review MSA Form 8 and verify instrument linearity by checking that all calibration correlation coefficients
(r) are greater than or equal to 0.995. MSAs for a particular analyte in a particular sample may be run
more than once. Check reanalyses in instances where initial MSA analysis yields (r) <0.995. It is good
practice to review one or two GFAA post-digestion spike (PDS) %Rs via reviewing unspiked and spiked
sample concentrations and associated PDS recovery to verify that the Furnace Atomic Absorption
Analysis Scheme has been followed.

4.6.18 Method of Standard Additions (MSA) Action

If calibration correlation coefficient (r) <0.995, qualify as estimated (J) positive result and/ or (UJ)
nondetect in affected sample.

NOTE: The "Q" column on the Form 1 of the affected sample should contain an "S" flag for that particular
analyte to indicate that the result was obtained using MSA. A "+" flag should also be recorded when the
MSA correlation coefficient (r) <0.995. Review the appropriate Form | and amend if necessary.

4.6.19 ICP Serial Dilution Analysis Criteria

Review ICP Serial Dilutions Form 9 and associated raw data. Verify that a serial dilution was performed
for each matrix and that all ICP analytes are included on the Form 9 with corresponding recovery
calculations. Check the calculated Percent Difference (%D) column in instances where the diluted
sample result is nondetected. In this situation, the laboratory should report a %D of 100% and not simply
list the %D as noncalculable. Overlooking this minor point may result in incomplete sample data
qualification in some instances. Amend the Form 9 if necessary. All %Ds for ICP serial dilution analyses
should be <10% when concentrations of corresponding analytes in the original (undiluted) sample are
minimally a factor of 50X IDL.

4.6.20 ICP Serial Dilution Actions

If %D >10% for an analyte, and the corresponding sample concentration is >50x IDL, qualify as estimated
(J) positive results for that analyte in all samples of the same matrix. NOTE: The possibility of negative
interference exists when the ICP serial dilution %D >10% and the diluted sample result is significantly >
original (undiluted) sample result. Qualify as estimated (J) positive results and (UJ) nondetects in such
instances.

019611/P Tetra Tech NUS, Inc.




Subject Number Page
DATA VALIDATION — DV-03 11 of 14
CLP INORGANICS FOR SOLID Revision Effective Date
AND AQUEOUS MATRICES 0 02-02-09

NOTE: In accordance with some EPA Regional protocol, the %D should be < 15%.
4.6.21 PA Analysis Run Logs Form 14s Criteria

The Form 14 serves several useful functions. It can be used to obtain sample analysis dates as noted in
the heading of the page. Secondly, it is used to record any dilutions as applicable to ICP, GFAA,
mercury, and cyanide analyses. And finally, it can be used to verify that GFAA PDS percent recoveries
are within the 85-115% quality control limits. Additionally, the data reviewer should be careful to note that
one and only one "X" flag has been used to indicate each reported field sample result or quality control
sample result; this can be an area of frequent laboratory error.

4.6.22 PA Analysis Run Logs Form 14s Action

a. Ifthe PDS %R is <85%, qualify as estimated (J) the corresponding positive result and/or (UJ)
nondetect in affected sample.

b. If the PDS %R is >115%, qualify as estimated (J) the corresponding positive result in the
affected sample; nondetects are not qualified based on high PDS %R.

4.6.23 Field Duplicate Precision Criteria

Field duplicates can be determined via Project Manager informational documents (i.e., sampling logs) or
obtained from Chain-of-Custody (COC) forms. Field duplicates are generally identified as samples having
identical sample collection times and dates.

In instances were field duplicate samples are included with the sample data set, the following control
criteria are generally used to evaluate aqueous field duplicates:

a. A control limit of 30% for relative percent difference when sample and duplicate results are
>5X CRDL.

b. A control limit of 2X CRDL for the difference between the sample values when sample and/or
duplicate results are <5X CRDL.

Similarly, the following control criteria are generally used to evaluate solid field duplicates:

a. A control limit of 50% for the relative percent difference when sample and duplicate results
are >5X CRDL.

b. A control limit of 4X CRDL for the difference between the sample values when sample and/or
duplicate results are <6X CRDL.

NOTE: The %RPD should reflect a difference of 200% and should not simply be recorded as
noncalculable in instances where the sample result is positive but the field duplicate result is nondetect.
Overlooking this minor point may result in incomplete sample data qualification in some instances.

4.6.24 Field Duplicate Precision Action

For any situation involving field duplicate imprecision, qualify as estimated (J) positive results and (UJ)
nondetects in affected samples.

NOTE: It is important to note in the letter text the cause of field duplicate imprecision (i.e.,
noncompliant %RPD or noncompliant difference between sample and duplicate results).

019611/P Tetra Tech NUS, Inc.



Subject Number Page
DATA VALIDATION — DV-03 12 of 14
CLP INORGANICS FOR SOLID Revision Effective Date
AND AQUEOUS MATRICES 0 02-02-09

Furthermore, field duplicate data qualifications shall be matrix-specific but otherwise "across-the-
board" for TAL inorganic analyses.

4.6.25 Further GFAA Evaluations

It is necessary to review the raw data for GFAA analyses and verify that all Coefficients of Variation or
Relative Standard Deviations (%RSDs) are <20% for reported sample results which exceed the CRDL.

a. |If the CV or %RSD exceeds 20% and the reported sample result is > CRDL, qualify as
estimated (J) positive result in affected sample.

4.7 Deliverables Guidance

In addition to any specific USEPA Regional requirements (e.g. data validation memorandum, data
summary spreadsheets, USEPA Regional worksheets), all laboratory data package quality control
summary forms, sample Form | reports, method blank Form Is, and the Chain-of-Custody report must be
given to the Data Validation Quality Assurance Officer (DV/QAO) for quality assurance review.

The validator should ensure that the format of the data validation deliverable is complete and correct (in
accordance with the appropriate USEPA Regional or client requirements) and that the validation narrative
is free of transcription and typographical errors before submitting all requested items for DV/QAO review.
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APPENDIX A
SAMPLE CALCUATIONS

Aqueous Samples:

Verify that the Form | matches the instrument printout.

Soil Samples:

Concentration (mg/Kg) = A x D x E x 1L/1000ml x 1000g/1Kg
BxC

A = Concentration from instrument printout (ug/L)
B = Initial sample weight (g)

C = % solids/100

D = Dilution factor

E = Final digestion volume (ml)
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1.0 CLP DFLM 1.1/SW-846 METHODS 8280/8290

11 Applicability

Methods 8280, 8290 and CLP SOW DFLM1.1 are applicable for the determination of the tetra-, penta-,
hexa-, hepta-, and octachlorinated congeners of dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs)
(by Gas Chromatography/Mass Spectrometry (GC/MS) via selective ion monitoring) in chemical wastes
including fuel oils, sludges, fly ash, still bottoms, reactor residues, soil, and water. Methods 8280 and
DFLM1.1 are low resolution GC/MS techniques while Method 8290 is a high resolution GC/MS technique.

1.2 Dioxin Data Package Deliverable Minimum Requirements

The following information must be present in data package prior to the validation effort:

e Appropriate Chain-of-Custody (COC) Form(s)

» Laboratory Case Narrative documenting any particular analytical anomalies encountered and sample
description information (i.e., sample cross-reference identifications)

» Calibration Summaries

e Laboratory Control Sample and Duplicate forms

» Single Control Samples and Method Blank Results

« Matrix Spike/Matrix Spike Duplicates

* Retention Time Marker Solutions

e Internal and Recovery Standard Area Summaries

The appropriate laboratory liaison must be contacted immediately if any of the above items have been
omitted from the data package.

1.3 Technical Data Evaluation

NOTE: Analysis of a fortified standard and blank may be submitted as evidence of compliant Performance
Evaluation (PE) analyses as per region-specific requirements. The fortified standard will contain 2,3,7,8-
TCDD at a known quantity while the fortified blank will contain 1,2,3,4-TCDD plus other known
interferents. The recovery for 2,3,7,8-TCDD recognition must be within the EPA's 99% confidence
interval.

14 Quality Control
1.4.1 Holding Times and Sample Preservation

All samples are to be extracted within 30 days of sample collection, and all subsequent analyses are to be
conducted within 45 days from the date of collection. NOTE: Data qualification based upon holding time
noncompliances is rare due to the minor effect of extended storage time on PCDD/PCDF quantitation
resulting from the inherent persistence and known stability of these compounds. However, estimation of
associated sample data based on holding time shall be subject to the professional judgment of the data
validator.

Sample preservation shall be checked by referencing the appropriate Chain-of-Custody (COC) form(s)
and verifying that all samples receiving PCDD/PCDF analysis were cooled to and stored at 471C.

019611/P
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1.4.2 Initial Calibration Verification

Review the average Relative Response Factors (RRFs) for all dioxin congeners by recalculating
approximately 10% of the reported RRFs while also verifying proper use of quantitation ions. The
following ions are specified for selective ion monitoring for PCDDs and PCDFs:

Internal Standards

Recovery Standards

Analyte Quantitation Confirmation
lon lons
PCDDs Tetra 322 320
Penta 356 354; 358
Hexa 390 388; 392
Hepta 424 422; 426
Octa 460 458
PCDFs Tetra 306 304
Penta 340 338; 342
Hexa 374 372; 376
Hepta 408 406; 410
Octa 444 442
Analyte Quantitation Confirmation
lon lon
13C12-2,3,7,8-TCDD 334 332
13C12-1,2,3,6,7,8-H,CDD 404 402
13C12-OCDD 472 470
13C12-2,3,7,8-TCDF 318 316
13C12-1,2,3,4,6,7,8-H,CDF 420 422
Analyte Quantitation Confirmation
lon lon
13C12-1,2,3,4-TCDD 334 332
13C12-1,2,3,7,8,9-H,CDD 404 402

Next verify the acceptability of isotopic ratios as outlined in the following table:

Analyte Selected lons [ Relative m/z

PCDDs Tetra 320/322 0.65-0.89
Penta 356/358 1.24-1.86
Hexa 390/392 1.05-1.43
Hepta 424/426 0.88-1.20
Octa 458/460 0.76-1.02

PCDFs Tetra 304/306 0.65-0.89
Penta 340/342 1.24-1.86
Hexa 374/376 1.05-1.43
Hepta 408/410 0.88-1.20
Octa 442/444 0.76-1.02
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Internal Standards
Analyte Selected lons [ Relative m/z
13C12-2,3,7,8-TCDD 332/334 0.65-0.89
13C12-1,2,3,6,7,8-H,CDD 402/404 1.05-1.43
13C12-OCDD 470/472 0.76-1.02
13C12-2,3,7,8-TCDF 316/318 0.65-0.89
13C12-1,2,3,4,6,7,8-H,CDF 420/422 0.88-1.20
Recovery Standards
Analyte Selected lons [ Relative m/z
13C12-1,2,3,4-TCDD 332/334 0.65-0.89
13C12-1,2,3,7,8,9-H,CDD 402/404 1.05-1.43

Typically, the data reviewer can expect to associate the following congeners with their associated internal
standards as follows:

Internal Standard #1 (13C12-2,3,7,8-TCDD) TCDD, PeCDD
Internal Standard #2 (13C12-1,2,3,6,7,8-HxCDD) | HxCDD, HpCDD
Internal Standard #3 (13C-OCDD) OCDD, OCDF
Internal Standard #4 (13C12-TCDF) TCDF, PeCDF
Internal Standard #5 (13C12-HpCDF) HxCDF, HpCDF

Additionally, verify that the Relative Standard Deviation (%RSD) for all target compounds and internal
standards is [115%.

Actions - Qualify as estimated, (J) positive results and (UJ) nondetects in affected samples if RSD is
>15%.

Window Defining Mix

This is a retention time check which must be run prior to the continuing calibration. The composition of
the window defining mix may or may not be known. Review the following criteria:

» Peak separation must be [125% valley criterion for TCDD isomers

» Peak separation must be 1 the 50% valley criterion for HXCDD isomers

e Multiple ion detection mass chromatograms and reconstructed ion chromatograms should be present
for the window defining mix

Actions - Professional judgment (weighted primarily upon chromatographic expertise) must be employed
when assigning data qualifications.

1.4.3 Continuing Calibration Verification

Evaluation of the CCV involves evaluating the Daily Standard (which is a standard that contains the
required target compounds plus internal standards), versus the initial standard.

Verify that a Continuing Calibration Verification (CCV) was analyzed prior to sample analysis and at the
beginning of each subsequent 12-hour period. A CCV must also be analyzed at the end of the final
analysis period.
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The Signal-to-Noise ratio (S/N) for all internal standards must be >10:1. No quality control criteria exist to
govern internal standard recovery; however, internal standard advisory recovery limits of 40-120% were
established in earlier EPA validation protocol.

Verify that the internal standard area count in the sample is -50% to +100% of the internal standard area
count in the associated daily standard.

Complete one Percent Recovery (%R;s) calculation for an internal standard as outlined in equation A
below:

(Ais) (Qrs) X 100
(Ars) (RRFis) (Qis)

Equation A: %Ris =

where: A = area of the quantitation ion of the internal standard
Ass = area of the quantitation ion of the recovery standard
Q;s = ng of internal standard
Qs = ng of recovery standard
RRF = Relative Response Factor for the internal standard as determined

from the associated continuing calibration

An RRF shall be calculated for each congener in the CCV solution. A Percent Difference (%D) of 30%
from the average RRF must be accomplished for the CCV. NOTE: Recalculate some (approximately
10%) of the continuing calibration RRFs for thoroughness.

Actions - Qualify associated sample data as estimated, i.e., (J) positive results and (UJ) nondetects in
affected samples in instances where CCV %D >30%. Qualify as rejected (R) all associated sample data
in instances where the internal standard S/N ratio <10:1.

1.4.4 Laboratory Method Blank Evaluations

Verify that a laboratory generated method blank was analyzed prior to sample analysis and for each matrix
and extraction batch for all samples within an SDG. The laboratory method blanks should be free from
contamination and/or interferences stemming from glassware involved in sample preparation and
subsequent analytical procedures, associated reagents and solvents, etc. The following criteria shall be
employed for evaluation of contaminant levels present in laboratory method blanks:

* The signal of any confirmed analyte present in a method blank must be <2% of the signal of the
associated internal standard (based on peak height or peak area). Comparison of contaminants
present in the blanks at levels below the calibration range (i.e., contaminants present at levels which
constitute <2% of the respective internal standard) shall not require reanalyses as stipulated by the
method.

« An action level of 5X the maximum contaminant level shall be used in instances of positive detections.
» The data reviewer should complete a detection limit verification calculation.

» Detection limits are sample-specific dependent upon the concentration of a given analyte to produce a
signal with a peak height [12.5 X the background signal.

« The data reviewer shall consider all applicable sample weight, moisture content, and dilution factors
prior to application of the aforementioned action level.
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» The data reviewer shall recalculate at least one Detection Limit (DL) using equation B as follows:

DL = (25) (Hx) (Qis)

Equation B:
(Ais) (RRFA) (W)
where: A = area of the quantitation ion of the internal standard
Qis = ng of internal standard
Hy = peak height of noise for the analyte's quantitation ion
RRF = Relative Response Factor for the analyte as determined from
the associated continuing calibration
w = dry weight of the sample (g)

Actions - Effects on sample data and subsequent data qualifications shall be upon the professional
judgment of the data reviewer, but the following general qualifying guidance shall be employed; Qualify as
nondetected (U) any positive result less than the corresponding action level.

1.45 Duplicate Control Samples

The Duplicate Control Sample (DCS) is a well-characterized matrix which is spiked and analyzed at
approximately 10% of the sample load in order to establish method-specific quality control limits. The
DCS spike recovery quality control limits of 60-140% shall be employed. Additionally, the RPDs between
control sample and duplicate shall be below 50%.

Actions - Qualify as estimated (J) positive results in affected samples when DCS spike recoveries are
>140%. Qualify as estimated (J) positive results and (UJ) nondetects in affected samples when DCS
spike recoveries are <60%. Qualify as estimated (J) positive results and (UJ) nondetects in affected
samples when %RPD between control and duplicate sample exceeds 50%.

1.4.6 Matrix Spike/Matrix Spike Duplicate Review

Verify that a matrix spike has been analyzed for each matrix and batch of samples within an SDG.

Verify that the %RSD between matrix spike and duplicate injections is [150%. Additionally, the following
recovery limits shall be employed for the respective congeners:

Congener Recovery Limits
TCDD 50-150%
PCDD 50-150%
HxCDD 50-150%
HpCDD 50-150%
OCDD 50-150%
TCDF 50-150%
PeCDF 50-150%
HxCDF 50-150%
HpCDF 50-150%
OCDF 50-150%

Actions - Qualify as estimated (J) only positive results in affected samples when the recovery exceeds the
upper quality control limit. Qualify as estimated, (J) positive results and (UJ) nondetects in affected
samples when the recovery is below the lower quality control limit.
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1.4.7 Chromatographic Performance and Evaluation

Verify that the recovery standard area counts are within -50% to +100% of the area counts in the
respective daily check standard.

Examine chromatographic acceptability by checking the chromatographic base-line for fluctuation (i.e.,
raising or lowering), peak shape and resolution. Proper peak resolution between 13C-2,3,7,8-TCDD and
13C-1,2,3,4-TCDD (or 13C-2,3,7,8-TCDD and its closest eluting isomer), shall be attained at a threshold
acceptability level of <25%.

Actions - Data qualification shall be based upon the professional judgment of the data reviewer.

1.4.8 Sample Quantitation

Confirm the quantitation of at least one Estimated Maximum Positive Concentration (EMPC). The
laboratory will report an EMPC as opposed to a confirmed, definite positive hit in instances where the S/N
002.5 for both the quantitation ion and confirmation ion for a given target isomer/analyte. The following
equation shall be used to verify at least one EMPC calculation:

EMPC = (Ax) (Qis)
(Ais) (RRFA) (W)

where: A, = area of the quantitation or confirmation ion, whichever is lower
Qis, Ais; RRF,, and W are defined in the previous equation.

The data reviewer will also confirm at least one positive detection using the following equation:

Ch = (An) (Qss)
(Ais) (RRFA) (W)

where: A, Qis, RRF,, and W are defined in previous equations
Ca analyte concentration (ng/g or ug/kg)
Ax analyte quantitation ion area

NOTE: EMPC values are estimates by definition. If these values are used for risk assessment, it must be
understood that an EMPC value is "less certain”" that positive results which are qualified (J), since the
qualified results meet identification criteria while EMPCs do not.

1.5 Deliverables

In addition to any work-request requirements (e.g., data validation memorandum), all laboratory data
package quality control summary forms, laboratory summaries of sample results and laboratory method
blanks, and COCs must be provided to the Data Validation Quality Assurance Officer (DV/QAO) for quality
assurance review.

The validator should ensure that the format of the data validation deliverable is complete and correct, and
that the validation narrative is free of transcription and typographical errors before submitting all requested
items for DV/QAQ review.
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1.0 PURPOSE

The purpose of this procedure is to provide reference information regarding the proper methods for
evaluating the physical condition and project utility of existing monitoring wells and determining water
levels.

2.0 SCOPE

The procedures described herein are applicable to all existing monitoring wells and, for the most part, are
independent of construction materials and methods.

3.0 GLOSSARY

Hydraulic Head - The height to which water will rise in a well.

Water Table - A surface in an unconfined aquifer where groundwater pressure is equal to atmospheric
pressure (i.e., the pressure head is zero).

4.0 RESPONSIBILITIES

Site_Geologist/Hydrogeologist - Has overall responsibility for the evaluation of existing wells, obtaining
water level measurements and developing groundwater contour maps. The site geologist/hydrogeologist
(in concurrence with the Project Manager) shall specify the reference point from which water levels are
measured (usually a specific point on the upper edge of the inner well casing), the number and location of
data points which shall be used for constructing a contour map, and how many complete sets of water
levels are required to adequately define groundwater flow directions {e.g., if there are seasonal variations).

Field Personnel - Must have a basic familiarity with the equipment and procedures involved in obtaining
water levels and must be aware of any project-specific requirements or objectives.

5.0 PROCEDURES

Accurate, valid and useful groundwater monitoring requires that four important conditions be met:
¢ Proper characterization of site hydrogeology.

¢ Proper design of the groundwater monitoring program, including adequate numbers of wells installed
at appropriate locations and depths.

s Satisfactory methods of groundwater sampling and analysis to meet the project data quality objectives
(DQOs).

+ The assurance that specific monitoring well samples are representative of water quality conditions in
the monitored interval.

To insure that these conditions are met, adequate descriptions of subsurface geology, well construction
methods and well testing results must be available. The following steps will help to insure that the
required data are available to permit an evaluation of the utility of existing monitoring wells for collecting
additional samples.
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5.1 Preliminary Evaluation

A necessary first step in evaluating existing monitoring well data is the study and review of the original
work plan for monitoring well installation (if available). This helps to familiarize the site
geologist/hydrogeologist with site-specific condition, and will promote an understanding of the original
purpose of the monitoring wells.

The next step of the evaluation should involve a review of all available information concerning borehole
drilling and well construction. This will allow interpretation of groundwater flow conditions and area
geology, and will help to establish consistency between hydraulic properties of the well and physical
features of the well or formation. The physical features which should be identified and detailed, if
available, include:

+ The well identification number, permit number and location by referenced coordinates, the distance
from prominent site features, or the location of the well on a map.

¢ The installation dates, drilling methods, well development methods, past sampling dates, and drilling
contractors.

¢ The depth to bedrock -- where rock cores were not taken, auger refusal, drive casing refusal or
penetration test resuits (blow counts for split-barrel sampling) may be used to estimate bedrock
interface.

¢ The soil profile and stratigraphy.

e The borehole depth and diameter.

¢ The elevation of the top of the protective casing, the top of the well riser, and the ground surface.

e The total depth of the well.

o The type of well materials, screen type, slot size, and length, and the elevation/depths of the screen,
interval, and/or monitored interval.

s The elevation/depths of the tops and bottom of the filter pack and well seals and the type and size.
5.2 Field Inspection
During the onsite inspection of existing monitoring wells, features to be noted include:

The condition of the protective casing, cap and lock.

The condition of the cement seal surrounding the protective casing.
The presence of depressions or standing water around the casing.
The presence of and condition of dedicated sampling equipment.
The presence of a survey mark on the inner well casing.

If the protective casing, cap and lock have been damaged or the cement collar appears deteriorated, or if
there are any depressions around the well casing capable of holding water, surface water may have
infiltrated into the well. This may invalidate previous sampling results unless the time when leakage
started can be precisely determined.

The routine physical inspection must be followed by a more detailed investigation to identify other potential
routes of contamination or sampling equipment malfunction. Any of these occurrences may invalidate
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previously-collected water quality data. If the monitoring well is to be used in the future, considerations
shown in the steps described above should be rectified to rehabilitate the well.

After disconnecting any wires, cables or electrical sources, remove the lock and open the cap. Check for
the presence of organic vapors with a photoionization detector (PID) or flame-ionization detector (FID) to
determine the appropriate worker safety level. The following information should be noted:

e Cap function.

e Physical characteristics and composition of the inner casing or riser, including inner diameter and
annular space.

o Presence of grout between the riser and outer protective casing and the existence of drain holes in
the protective casing.

e Presence of a riser cap, method of attachment to casing, and venting of the riser.

¢ Presence of dedicated sampling equipment; if possible, remove such equipment and inspect size,
materials of construction and condition.

The final step of the field inspection is to confirm previous hydraulic or physical property data and to obtain
data not previously available. This includes the determination of static water levels, total well depth and well
obstruction. This may be accomplished using a weighted tape measure which can also be used to check for
sediment (the weight will advance slowly if sediment is present, and the presence of sediment on the weight
upon removal should be noted). If sediment is present and/or the well has not been sampled in 12 or more
months, it should be redeveloped before sampling.

Lastly, as a final step, the location, condition and expected water quality of the wells should be reviewed in
light of their usefulness for the intended purpose of the investigation.

See Attachment A, Monitoring Well Inspection Sheet.

5.3 Water Level (Hydraulic Head) Measurements

5.3.1 General

Groundwater level measurements can be made in monitoring wells, private or public water wells,
piezometers, open boreholes, or test pits (after stabilization). Groundwater measurements should
generally not be made in boreholes with drilling rods or auger flights present. If groundwater sampling
activities are to occur, groundwater level measurements shall take place prior to well purging or sampling.

All groundwater level measurements shall be made to the nearest 0.01 foot, and recorded in the site
geologist/hydrogeologist's field noteboock or on the Groundwater Level Measurement Sheet
(Attachment B), along with the date and time of the reading. The total depth of the well shall be measured
and recorded, if not already known. Weather changes that occur over the period of time during which
water levels are being taken, such as precipitation and barometric pressure changes, should be noted.

In measuring groundwater levels, there shall be a clearly-established reference point of known elevation,
which is normally identified by a mark on the upper edge of the inner well casing. To be useful, the
reference point should be tied in with an established USGS benchmark or other properly surveyed
elevation datum. An arbitrary datum could be used for an isolated group of wells, if necessary.
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Cascading water within a borehole or steel well casings can cause false readings with some types of
sounding devices (chalked line, electrical). Oil layers may also cause problems in determining the true
water level in a well. Special devices (interface probes) are available for measuring the thickness of oil
layers and true depth to groundwater, if required.

Water level readings shall be taken regularly, as required by the site geologist/hydrogeologist. Monitoring
wells or open-cased boreholes that are subject to tidal fluctuations should be read in conjunction with a
tidal chart (or preferably in conjunction with readings of a tide staff or tide level recorder installed in the
adjacent water body); the frequency of such readings shall be established by the site hydrogeologist. All
water level measurements at a site used to develop a groundwater contour map shall be made in the
shortest practical time to minimize affects due to weather changes.

5.3.2 Water Level Measuring Techniques

There are several methods for determining standing or changing water levels in boreholes and monitoring
wells. Certain methods have particular advantages and disadvantages depending upon well conditions. A
general description of these methods is presented, along with a listing of various advantages and
disadvantages of each technique. An effective technique shall be selected for the particular site
conditions by the site geologist/hydrogeologist.

In most instances, preparation of accurate potentiometric surface maps require that static water level
measurements be obtained to a precision of 0.01 feet. To obtain such measurements in individual
accessible wells, electrical water level indicator methods have been found to be best, and thus should be
utilized. Other, less precise methods, such as the popper or bell sound, or bailer line methods, should be
avoided. When a large number of (or continuous) readings are required, time-consuming individual
readings are not usually feasible. In such cases, it is best to use a pressure transducer.

5.3.3 Methods

Water levels can be measured by several different techniques, but the same steps shall be followed in
each case. The proper sequence is as follows:

1. Check operation of recording equipment above ground. Prior to opening the well, don personal
protective equipment, as required. Never remove an air-tight lock (such as a J-plug) with your
face over the well. Pressure changes within the well may explosively force the cap off once
loosened.

2. Record all information specified below in the geologlst/hydrogeologlsts field notebook or on the
Groundwater Level Measurement Sheet (Attachment B):

s  Well number.

o Water level (to the nearest 0.01 foot). Water levels shall be taken from the surveyed
reference mark on the top edge of the inner well casing. If the J-plug was on the well very
tightly, it may take several minutes for the water level to stabilize.

¢ Time and day of the measurement.

o Thickness of free product if present.

Water level measuring devices with permanently marked intervals shall be used. The devices shall be
free of kinks or folds which will affect the ability of the equipment to hang straight in the well pipe.
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5.3.4 Water Level Measuring Devices
Electric Water Level Indicators

These are the most commonly used devices and consist of a spool of small-diameter cable and a
weighted probe attached to the end. When the probe comes in contact with the water, an electrical circuit
is closed and a meter, light, and/or buzzer attached to the spool will signal the contact.

There are a number of commercial electric sounders available, none of which is entirely reliable under all
conditions likely to occur in a contaminated monitoring well. In conditions where there is oil on the water,
groundwater with high specific conductance, water cascading into the well, steel well casing, or a turbulent
water surface in the well, measuring with an electric sounder may be difficult.

For accurate readings, the probe shall be lowered slowly into the well adjacent to the survey mark on the
inner well casing. The electric tape is read (to the nearest 0.01 ft.) at the measuring point and recorded
where contact with the water surface was indicated.

Popper or Bell Sounder

A bell- or cup-shaped weight that is hollow on the bottom is attached to a measuring tape and lowered into
the well. A "plopping" or "popping" sound is made when the weight strikes the surface of the water. An
accurate reading can be determined by lifting and lowering the weight in short strokes, and reading the
tape when the weight strikes the water. This method is not sufficiently accurate to obtain water levels to
0.01 feet, and thus is more appropriate for obtaining only approximate water levels quickly.

Pressure Transducer

Pressure transducers can be lowered into a well or borehole o measure the pressure of water and
therefore the water elevation above the transducer. The transducer is wired into a recorder at the surface
to record changes in water level with time. The recorder digitizes the information and can provide a
printout or transfer the information to a computer for evaluation (using a well drawdown/recovery model).
The pressure transducer should be initially calibrated with another water level measurement technique to
ensure accuracy. This technique is very useful for hydraulic conductivity testing in highly permeable
material where repeated, accurate water level measurements are required in a very short period of time.
A sensitive transducer element is required to measure water levels to 0.01 foot accuracy.

Borehole Geophysics

Approximate water levels can be determined during geophysical logging of the borehole (although this is
not the primary purpose for geophysical logging and such logging is not cost effective if used only for this
purpose). Several logging techniques will indicate water level. Commonly-used logs which will indicate
saturated/unsaturated conditions include the spontaneous potential (SP) log and the neutron log.

5.35 Data Recording

Water level measurements, time, data, and weather conditions shall be recorded in the
geologist/hydrogeologist's field notebook or on the Groundwater Level Measurement Sheet. All water
level measurements shall be measured from a known reference point. The reference point is generally a
marked point on the upper edge of the inner well casing that has been surveyed for an elevation. The
exact reference point shall be marked with permanent ink on the casing since the top of the casing may
not be entirely level. It is important to note changes in weather conditions because changes in the
barometric pressure may affect the water level within the well.
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5.3.6 Specific Quality Control Procedures for Water Level Measuring Devices

All groundwater level measurement devices must be cleaned before and after each use to prevent cross
contamination of wells. Manufacturer's instructions for cleaning the device shall be strictly followed.
Some devices used to measure groundwater levels may need to be calibrated. These devices shall be
calibrated to 0.01foot accuracy and any adjustments/corrections shall be recorded in the field
logbook/notebook. After the corrections/adjustments are made to the measuring device and entered in
the field logbook/notebook, the corrected readings shall be entered onto the Groundwater Level
Measurement Sheet (Attachment B). Elevations will be entered on the sheet when they become available.

5.4 Equipment Decontamination

Equipment used for water level measurements provide a mechanism for potentially cross contaminating
wells. Therefore, all portions of a device which project down the well casing must be decontaminated prior
to advancing to the next well. Decontamination procedures vary based on the project objectives but must
be defined prior to conducting any field activities including the collection of water level data. Consuli the
project planning documents and SA-7.1 Decontamination of Field Equipment.

5.5 Health and Safety Considerations

Groundwater contaminated by volatile organic compounds may release toxic vapors into the air space
inside the well pipe. The release of this air when the well is initially opened is a health/safety hazard which
must be considered. Initial monitoring of the well headspace and breathing zone concentrations using a
PID or FID shall be performed to determine required levels of protection. Under certain conditions, air-
tight well caps may explosively fly off the well when the pressure is relieved. Never stand directly over a
well when uncapping it. ‘

6.0 RECORDS

A record of all field procedures, tests and observations must be recorded in the site logbook or designated
field notebook. Entries in the log/notebook should include the individuals participating in the field effort,
and the date and time. The use of annotated sketches may help to supplement the evaluation.
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ATTACHMENT A

MONITORING WELL INSPECTION SHEET

Project Name:

Location:

Tidally Influenced: Y /N

Monitoring Well Inspection Sheet

Date:
Time:

Personnel:

Field Measurements

Well ID

PID Reading
PPM

Depth to Water * | Total Depth ®  }Flush Mt/ Stick-up

Well Constructi

on Details (Taken from construction logs) .

Total Depth * Ground Elev. | Top/Btm Screen *
Check List:
Riser Pipe Material:

Riser Notched for Surveéyors:

Well ID Tag In-place:

Well security:

Photo taken:

Condition of Well:

Protective Case:

Riser:

Waell Pad:

Other:

‘Presence/Evidence of:

Standing Water Around Well:

Existing Sampling Equipment:

Sediment build-up in Well Bim:

Comments:

* = Measurements are from the top of the inner case to the nearest 0.01"
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ATTACHMENT B

GROUNDWATER LEVEL MESUREMENT SHEET

E Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: Project No.:
Location: Personnel:
Weather Conditions: Measuring Device:

Remarks:

Tidally Influenced:

* All measurements 10 the nearest 0.01 foot, from susveyed mark (unfess noted) Page of
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1.0 PURPOSE

The purpose of this procedure is to provide a basic understanding of developing contour maps and the
approaches used to identify and quantify the direction and rate of groundwater flow and contaminant
plume movement.

2.0 SCOPE

This procedure provides only a general overview of the field techniques, mathematical and physical
relationships and data handling procedures used for determining groundwater flow direction and rate.
The references identified herein can provide a more complete explanation of particular methods cited, as
well as a more comprehensive discussion on the interpretation of hydrogeologic data.

3.0 GLOSSARY

Aquifer - A geologic formation capable of transmitting usable quantities of groundwater to a well or other
discharge point.

Aquitard - A geologic formation which retards the flow of groundwater due to its low permeability.
Confined Aquifer - An aquifer that is overlain and underlain by zones of lower permeability (aquitards). If

the aquifer is "artesian," the potentiometric head of the aquifer at a given point is higher than the top of the
zone comprising the aquifer at that point.

Equipotential Line - A line connecting points of equal elevation of the water table or potentiometric
surface. Equipotential lines on the water table are also called water table contour lines.

Flow Line - A flow line indicates the direction of groundwater movement within the saturated zone. Flow
lines are drawn perpendicular to equipotential lines.

Flow Net - A diagram of groundwater flow showing flow lines and equipbtential lines.
Hydraulic Conductivity (K) - A quantitative measure of the ability of porous material to transmit water.

Volume of water that will flow through a unit cross sectional area of porous material per unit time under a
head gradient. Hydraulic conductivity is dependent upon properties of the medium and fluid.

Hydraulic Gradient (i) - The rate of change of hydraulic head per unit distance of flow at a given point and
in the downgradient direction.

Hydraulic Head - The height to which water will rise inside a well casing, equal to the elevation head plus
the pressure head. In a well screened across the water table, hydraulic head equals the elevation head,
as the pressure head equals 0. In wells screened below the water table in an unconfined aquifer or
screened at any interval within a confined aquifer, the head is the sum of the elevation of the ‘aquifer (the
elevation head) and the fluid pressure of the water confined in the aquifer (the pressure head).

Potentiometric (piezometric) Surface - A hypothetical surface that coincides with the static level of the
water in an aquifer (i.e., the maximum elevation to which water will rise in a well or piezometer penetrating
the aquifer). The term "potentiometric surface" is usually applied to confined aquifers, although the water
table is the potentiometric surface of an unconfined aquifer.

Unconfined Aquifer - An aquifer in which the water table forms the upper boundary.
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Water Table - The surface in the groundwater system at which the fluid pressure is equal to atmospheric
pressure (i.e., the net pressure head is zero) and below which all strata are saturated with water.

4.0 RESPONSIBILITIES

Project Hydrogeologist - The project hydrogeologist has overall responsibility for obtaining water level
measurements and developing groundwater contour maps. The hydrogeologist (with the concurrence of
the Project Manager) shall specify the reference point from which water levels are measured (usually a
specific point on the upper edge of the inner well casing), the number of data points needed and which
wells shall be used for a contour map, and how many complete sets of water levels are required to
adequately define groundwater flow directions (e.g., if there are seasonal variations).

Field Personnel - All supporting field personnel must have a basic familiarity with the equipment and
procedures involved in obtaining water levels, and must be aware of any project-specific requirements.

5.0 PROCEDURES
5.1 Potentiometric Surface Mapping
511 Selection of Wells

All wells used to prepare a flow net in a plan or map view should represent the same hydrogeologic unit,
be it aquifer or aquitard. All water level measurements used shall be collected on the same day,
preferably within 2-3 hours. This is especially important when working in an area where groundwater
levels are tidally influenced or influenced by pumping.

The recorded water levels, monitoring-well construction data, site geology, and topographic setting must
be reviewed to ascertain that the wells are completed in the same hydrogeologic unit and to determine if
strong vertical hydraulic gradients may be present. Such conditions will be manifested by a pronounced
correlation between well depth and water level, or by a difference in water level between two wells located
near each other but set to different depths or having different screen lengths. Professional judgment of
the hydrogeologist is important in this determination. If vertical gradients are significant, the data to be
used must be limited vertically, and only wells finished in a chosen vertical zone of the hydrogeologic unit
can be used.

At least three wells must be used to provide an estimation of the direction of groundwater flow; information
from many more wells are needed to provide an accurate contour map. Generally, shallow systems
require data from more wells than deep systems for accurate contour mapping. Potentiometric surface
mapping for shallow flow systems also requires water level measurements from nearby surface water
bodies.

51.2 Water Level Measurements

After selection of the wells to be used for mapping, the next step in determining the direction of
groundwater flow is to obtain water level elevations from the selected points. In addition, any other readily
available wells/surface water bodies should be measured to ensure that sufficient data are available for
interpretation purposes.
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Elevations are obtained from measurements of the depth to water in a monitoring well or piezometer taken
from the top of the well casing (see SOP GH-1.2) and then referencing the elevation of the casing to a
chosen and consistent datum point, usually mean sea level. Subtracting the depth to water from the
casing elevation provides the elevation of the potentiometric surface. Elevations of points and areas of
groundwater discharge or recharge such as springs, seeps, streams, rivers, and lakes also need to be
determined, typically through staff gauge measurements. Comparison of these elevations, which
represent hydraulic heads, will reveal the direction of flow because groundwater flows from areas of high
head to areas of low head.

51.3 Construction of Equipotential Lines

Graphical methods available for depicting the flow of groundwater include the use of equipotential lines
and flow lines to construct potentiometric surface maps and vertical flow nets. If the hydrogeologic
system consists of a water table aquifer and one or more confined aquifers, separate contour maps
should be prepared for each aquifer system. Water table maps should be developed using water level
measurements obtained from monitoring wells screened at the unsaturated-saturated interface. Water
level measurements collected from monitoring wells screened in the deeper portions of an unconfined
aquifer should generally be contoured as a separate potentiometric surface map. Surface water
discharge or recharge features are contoured in the water table system. Vertical flow nets should be
constructed using a cross section aligned parallel to the direction of groundwater flow. All water level
measurements along this cross section, both deep and shallow, are used in developing equipotential lines
and flow lines for the flow net.

To construct equipotential lines, water level elevations in the chosen wells are plotted on a site map.
Other hydrogeologic features associated with the zone of interest-- such as seeps, wetlands, and
surface-water bodies -- should also be plotted along with their elevations.

The data should then be contoured, using mathematically valid and generally accepted techniques.
Linear interpolation is the most commonly used technique. However, quadratic interpolation or any
technique of trend-surface analysis or data smoothing is acceptable. Computer-generated contour maps
may be useful rough mapping of large data sets; however, final, detailed mapping must always be
performed by hand by an experienced hydrogeologist. Contour lines shall be drawn as smooth,
continuous lines which never cross one another.

Inspect the contour map, noting known features, such as pumping wells and site topography. The contour
lines must be adjusted utilizing the professional judgment of the hydrogeologist in accordance with these
features. Closed contours should be avoided unless a known groundwater sink (i.e., pumping well) or
mound exists. Groundwater mounding is common under landfills and lagoons; if the data imply this, the
feature must be evident in the contour plot.

514 Determination of Groundwater-Flow Direction

Flow lines shall be drawn so that they are perpendicular to equipotential lines. Flow lines will begin at
high head elevations and end at low head elevations. Closed highs will be the source of additional flow
lines. Closed depressions (i.e., wells) will be the termination of some flow lines. Care must be used in
areas with significant vertical gradients to avoid erroneous conclusions concerning gradients and flow
directions.
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5.2 Groundwater Flow Considerations

Groundwater movement is an integral part of the hydrologic cycle. Recharge to the shallow groundwater
environment generally occurs by infiltration of precipitation through an upper unsaturated soil zone.
Movement is downward under the force of gravity until the water reaches the saturated zone of the water
table aquifer. Once water is part of the water table aquifer, movement is controlled by differences in
hydraulic head, with movement from areas of high head to areas of low head. Areas of low head include
natural discharge areas such as springs, lakes, rivers, and, ultimately, the ocean. These features can be
considered as outcrops of the water table. Points of low head also are created by pumping wells.

Local head differences and consequent vertical flow patterns within an aquifer can be detected by well
clusters. A well cluster consists of several adjacent wells, generally installed within a few feet of each
other, and screened at different depths. Variations in water levels in these closely spaced wells indicates
the vertical component of groundwater flow within an aquifer, provided that the wells are all screened
within the same aquifer.

The number, location, and extent of geologic units and their properties with regard to aquifer or aquitard
characteristics must be understood to properly interpret water level data gathered from the monitoring
system. This firm understanding of the hydrogeologic system must be developed through a program of
borings, wells, and interpretation of subsurface geology. The adequacy of the positions and depths of
borings/wells used to define relevant subsurface hydrogeologic conditions must also be assessed. The
location of surface water discharge or recharge points must be considered. Surface water features
influence the system, as flow is most likely toward them (if they are discharge points) or away from them
(if they are recharge points). Man-made discharge or recharge features such as pumping or injection
wells, ditches, and trenches can also affect the flow of groundwater.

5.3 Determination of Flow Rate

Darcy's Law states that the quantity of water flowing through a geologic material is dependent upon the
permeability of the material, the hydraulic gradient, and the cross sectional area through which the water
flows. This relation is expressed in the equation:

Q = KA
where:
Q = volume of water flowing through the cross sectional area of the formation (L3/T ).
K = hydraulic conductivity (L/T).
i = hydraulic gradient (L/L, i.e., dimensionless).
A = cross sectional area of formation being considered (L2).

The relation is similar to one used in stream flow measurements where:

Q = VA
where:
Q = discharge from the cross sectional area of a stream or pipe (L%/T).
\Y = average velocity of flowing water (L/T).
A = cross sectional area through which water flows (L?).
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The velocity of water movement in a geologic formation depends on the specific formation properties and
the head differences across the formation. This relation is defined in the equation:

V = El_
n
where:
\% = average linear velocity of groundwater through the formation (L/T)
K = hydraulic conductivity (L/T)
i = hydraulic gradient (dimensionless)
n = porosity (expressed as a fraction).

Values of porosity for several geologic materials are given in Attachment A. More accurate and specific
values of porosity can be obtained by laboratory analysis of a formation sample or from an unconfined
aquifer pumping test.

Hydraulic conductivity is related to the permeability of the formation and depends on the size and
interconnection of the pore spaces. In isotropic and homogeneous formations, the hydraulic conductivity
will be the same vertically and horizontally. In anisotropic formations, horizontal and vertical conductivity
can be markedly different and the vertical hydraulic conductivity can be up to several orders of magnitude
lower than the horizontal hydraulic conductivity. Typically, most formations are anisotropic with horizontal
hydraulic conductivities at least several times as high as the vertical hydraulic conductivities.

Generally, hydraulic conductivities are high for sands, gravels, and limestone containing large solution
cavities and low for silts, clays, and tightly fractured rock. Attachment A gives values of hydraulic
conductivity for several geologic materials. More accurate values can be obtained during field testing of
aquifers or from laboratory measurements on undisturbed cores. Results from field testing usually
provide higher (and more representative) hydraulic conductivities than laboratory testing because full-
scale field testing includes the effects of the formational macrostructure (i.e., secondary permeability due
to jointing or fractures) which is not reflected in the testing of a small sample in the laboratory.

The hydraulic gradient, i, is determined from field measurements of hydraulic head obtained from water
level measuring points. Do not measure gradient from well to well; measure across equipotential lines
that are drawn based on the well (and other) data. Once a potentiometric surface map has been
generated using the hydraulic head data, the hydraulic gradient can be calculated using the following

formula:
j=dh
dl
where:
dh = change in head (L)
di = distance between equipotential lines (L)

The hydraulic gradient along any flow line can be calculated from a potentiometric surface map by dividing
the change in head by the length of the flow line, typically beginning and ending at equipotential lines.
The longer the distance over which the head change is measured, the more representative the gradient is
of overall conditions.
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When chemical solutes are traveling in groundwater, as in cases of groundwater contamination, the
calculated groundwater velocity may predict migration rates in excess of what is actually observed. The
difference in chemical versus water velocities may be due to attenuation or biodegradation of the chemical
species in the aquifer. Attenuation is most often caused by adsorption of the chemical contaminant onto
the formation grains or matrix. The result is that the chemical does not appear at the downgradient

sampling point as quickly as the velocity calculation predicts. An equation to correct for this attenuation
is:

Ve = Vw/(1+Kde/n)

where;

V., = velocity of the chemical solute flow (L/T)
vV, = velocity of groundwater flow (L/T)

P, = formation mass bulk density (M/L3)

n = formation porosity (expressed as a fraction)
Ky = distribution coefficient = (L3/M)

The K, is equal to the mass of solute per unit mass of solid phase divided by the concentration of solute in
solution. The term in the denominator is known as the retardation factor.

Density and/or viscosity differences between water and contaminants can also cause velocity
determination errors. Light hydrocarbons such as gasoline are less dense than water and consequently
float on the water table. These contaminants can migrate along the water table surface at rates faster or
slower than the rate of groundwater movement, depending on specific conditions, and may also volatilize
into unsaturated soil pore spaces. Oils are more viscous than water and will typically migrate more slowly
due to the viscosity difference. Contaminants denser than water such as heavy hydrocarbons (e.g., coal
tar) or chlorinated compounds (e.g., TCE, PCE) tend to sink to the bottom of an aquifer if present in
concentrations exceeding their solubility limit (these chemicals are often referred to as dense,
nonaqueous phase liquids, or DNAPLs if present as a separate-phase liquid). Here, the contamination
may move at faster or slower rates than the overlying groundwater or may actually move in a direction

opposite to that of the groundwater, depending on the geologic characteristics of the aquifer base and
direction of dip of the underlying aquitard.

Other factors involving the physicochemical interaction between the chemical and the groundwater, such
as dilution (mixing contaminated water or chemicals with additional quantities of groundwater) and
dispersion (molecular diffusion of the chemical throughout the groundwater regime), can also affect the
observed rates of travel of contaminants in groundwater. In addition to such physicochemical
characteristics, all of the aquifer and aquitard properties and groundwater flow characteristics described
above must be known so that adequate and accurate estimations of the extent and rate of groundwater
contaminant migration can be developed.
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GENERALIZED POROSITY AND HYDRAULIC CONDUCTIVITY
VALUES FOR GEOLOGIC MATERIALS

Material Porosity Hydraulic Conductivity Range
Range
(%)
cm/sec ft/day
Gravel 30-40 10" to 102 280 t0 2.8 x 10°
Coarse sand (clean) 30-40 10" to 1 280 to 2,800
Medium sand (clean) 35-45 102 to 10 28 to 280
Fine sand (clean) 40-50 5x10%to 102 1.4 to 28
Silty sand 25-40 10° to 102 0.03 to 280
Glacial Till Variable 10"%t0 10* 3x107t00.3
Unweathered Clay/Shale 45-55 (clay) 107 to 10 3x10%t0 0.3
(horizontal)
10"%to0 10° 3x107to3x10°
(vertical)
Karst Limestone - 10*to 10 0.3 to 2,800
Fractured — 10 to 10 3x10°to 280
Igneous/Metamorphic Rocks
Sandstone 5-30 10® to 10 3x10°t00.3

Source: References 1 and 2

019611/P

Tetra Tech NUS, Inc.




Number Page

GH-2.8 1o0of 12

STA N DA R D Effective Date Revision
O P E RATI N G Applicabilittjg/03 &
PROCEDURES Tetra Tech NUS, Inc.

Prepared

TETRA TECH NUS, INC. Earth Sciences Department
Subject Approved i 7
GROUNDWATER MONITORING WELL INSTALLATION D. Senovich ~
TABLE OF CONTENTS
SECTION PAGE
1.0 PURPOSE ...ttt it s sn it s ss s nas s s e as s sab e sr e s s e e e ammmens snneesamn s snnnsassnsensnaransas 2
2.0 T 00 ] o 2
3.0 GLOSSARY .....cocciriiiiiitissssisesisisn s s nisstats s s s s sssssesssme s sssmeessssesssensnsmsessnss sesanessssnsnenasns sasmeensamernen 2
4.0 RESPONSIBILITIES .....ccicccttismriiisnmissniiimeisssenssnsssssssssssrsssnsesssssssssressasessasssesasesssassssronnssssssnssnmeessn 2
5.0 PROCEDURES........cooicticmtiininiisnisiennsissssssmsssssesssssssssssssassssesssssnssssssssesesssssssssssnssmns sssmsesssmsensmnssnsns 3
5.1 EQUIPMENT/ATEMS NEEDED ......oooi et este ettt e eea e e 3
5.2 WELL DESIGN. ... ettt et ettt e st st e e e e s s e e s e a e s neaeannes 3
5.2.1 Well Depth, Diameter, and Monitored Interval ............ccccoeiicciiiiiiccccee e, 3
52.2 Riser Pipe and Screen Materials.........cccovuieiieiiriiee ettt 5
5.2.3 ANNUIAEr MATEHALS ...coeiiiieiie e e e e e e eree e e e e e e e e aar s 6
5.2.4 (0l (=T o (1Y T 07 T o o [ OO S 6
5.3 MONITORING WELL INSTALLATION ...ttt ereeestir s eieeeeee e ssie e e eseeeese e e eeeesnee s 7
5.3.1 Monitoring Wells in Unconsolidated Sediments.........ccceciieeeceieeiiiesccen e 7
L2 532 Confiming tayerMonitormg Wels 7
4/27/11 533 Bedrock MonitoringWetts————— e 8
534 D)V = T 0T o1 = U S 8
54 WELL DEVELOPMENT METHODS ...occceoseoes oo seoes oo soes e 8
5.4.1 Overpumping and BackWashing ........c.coceereriiincenrte e s e s e e e e e e s 8
5.4.2 Surging with @ SUrge PIUNGET.........ccciiiiiie ettt ee e e sr e e ve e eaaee s 9
543 1070 g Tg=tcTT=To Y OO O 9
5.4.4 High VeloCity JEHNG .....ccoieieeee et 9
6.0 RECORDS ....eiietiieitiiiis e eeee s e s e ee e e e s samtasse s e e esassass s senrsansssnssannssanssanessnssesnrssntsasnessnesen 9
7.0 REFERENCES........cccciiiiiinmnnesniisennisse s smesses s sssasssssessssse s sssssnssmrases ernessisserersrsnnesrnnr e e rnnnnnrans 10
ATTACHMENTS
A RELATIVE COMPATIBILITY OF RIGID WELL-CASING
MATERIAL (PERCENT) / RELATIVE COMPATIBILITY OF SEMI-RIGID
OR ELASTOMERIC MATERIALS (PERCENT) ....ccccvveieii et esvee e 11
B COMPARISON OF STAINLESS STEEL AND PVC FOR
MONITORING WELL CONSTRUCTION.......ccuiiiiiriie et 12
019611/P Tetra Tech NUS, Inc.



tom.deck
Line

tom.deck
Line

tom.deck
Line

tom.deck
Text Box
TD
4/27/11


Subject Number Page

GROUNDWATER MONITORING GH-2.8 20f12
WELL INSTALLATION Revision Effective Date
3 09/03

1.0 PURPOSE

This procedure provides general guidance and information pertaining to proper monitoring well design,
installation, and development.

2.0 SCOPE

This procedure is applicable to the construction of monitoring wells. The methods described herein may
be modified by project-specific requirements for monitoring well construction. In addition, many regulatory
agencies have specific regulations pertaining to monitoring well construction and permitting. These
requirements must be determined during the project planning phases of the investigation, and any
required permits must be obtained before field work begins. Innovative monitoring well installation
technigues, which typically are not used, will be discussed only generally in this procedure. '

3.0 GLOSSARY

Monitoring Well - A well which is screened, cased, and sealed which is capable of providing a
groundwater level and groundwater sample representative of the zone being monitored. Some monitoring
welis may be constructed as open boreholes.

Piezometer - A pipe or tube inserted into the water bearing zone, typically open to water flow at the bottom
and to the atmosphere at the top, and used to measure water level elevations. Piezometers may range in
size from 1/2-inch-diameter plastic tubes to well points or monitoring wells.

Potentiometric Surface - The surface representative of the level to which water will rise in a well cased to
the screened aquifer.

Well Point (Drive Point) - A screened or perforated tube (Typically 1-1/4 or 2 inches in diameter) with a
solid, conical, hardened point at one end, which is attached to a riser pipe and driven into the ground with
a sledge hammer, drop weight, or mechanical vibrator. Well points may be used for groundwater injection
and recovery, as piezometers (i.e., to measure water levels) or to provide groundwater samples for water
quality data.

4.0 RESPONSIBILITIES

Driller - The driller provides adequate and operable equipment, sufficient quantities of materials, and an
experienced and efficient labor force capable of performing all phases of proper monitoring well
installation and construction. The driller may also be responsible for obtaining, in advance, any required
permits for monitoring well installation and construction.

Field Geologist - The field geologist supervises and documents well installation and construction
performed by the driller, and insures that well construction is adequate to provide representative
groundwater data from the monitored interval. Geotechnical engineers, field technicians, or other suitable
trained personnel may also serve in this capacity.
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5.0 PROCEDURES
5.1 Equipment/ltems Needed

Below is a list of items that may be needed when installing a monitoring well or piezometer:
¢ Health and safety equipment (hard hats, safety glasses, etc.) as required by the Site Safety Officer.
o Well drilling and installation equipment with associated materials (typically supplied by the driller).

¢ Hydrogeologic equipment (weighted engineer's tape, water level indicator, retractable engineers rule,
electronic calculator, clipboard, mirror and flashlight - for observing downhole activities, paint and ink
marker for marking monitoring wells, sample jars, well installation forms, and a field notebook).

e Drive -point installation tools (sledge hammer, drop hammer, or mechanical vibrator; tripod, pipe
wrenches, drive points, riser pipe, and end caps).

5.2 Well Design

The objectives and intended use for each monitoring well must be clearly defined before the monitoring
system is designed. Within the monitoring system, different monitoring wells may serve different
purposes and, therefore, require different types of construction. During all phases of the well design,
attention must be given to clearly documenting the basis for design decisions, the details of well
construction, and the materials used. The objectives for installing the monitoring wells may include:

¢ Determining groundwater flow directions and velocities.
* Sampling or monitoring for trace contaminants.
¢ Determining aquifer characteristics (e.g., hydraulic conductivity).

Siting of monitoring wells shall be performed after a preliminary estimation of the groundwater flow
direction. In most cases, groundwater flow directions and potential well locations can be determined by an
experienced hydrogeologist through the review of geologic data and the site terrain. In addition, data from
production wells or other monitoring wells in the area may be used to determine the groundwater flow
direction. If these methods cannot be used, piezometers, which are relatively inexpensive to install, may
have to be installed in a preliminary investigative phase to determine groundwater flow direction.

5.2.1 Well Depth, Diameter, and Monitored Interval

The well depth, diameter, and monitored interval must be tailored to the specific monitoring needs of each
investigation. Specification of these items generally depends on the purpose of the monitoring system
and the characteristics of the hydrogeologic system being monitored. Wells of different depth, diameter,
and monitored interval can be employed in the same groundwater monitoring system. For instance,
varying the monitored interval in several wells, at the same location (cluster wells) can help to determine
the vertical gradient and the depths at which contaminants are present. Conversely, a fully penetrating
well is usually not used to quantify or vertically locate a contaminant plume, since groundwater samples
collected in wells that are screened over the full thickness of the water-bearing zone will be representative
of average conditions across the entire monitored interval. However, fully penetrating wells can be used
to establish the existence of contamination in the water-bearing zone. The well diameter desired depends
upon the hydraulic characteristics of the water-bearing zone, sampling requirements, drilling method and
cost.
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The decision concerning the monitored interval and well depth is based on the following (and possibly
other) information:

¢ The vertical location of the contaminant source in relation to the water-bearing zone.
e The depth, thickness and uniformity of the water-bearing zone.

o The anticipated depth, thickness, and characteristics (e.g., density relative to water) of the
contaminant plume.

e Fluctuation in groundwater levels (due to pumping, tidal influences, or natural recharge/discharge
events).

¢ The presence and location of contaminants encountered during drilling.

¢ Whether the purpose of the installation is for determining existence or non-existence of contamination
or if a particular stratigraphic zone is being investigated.

* The analysis of borehole geophysical logs.

In most situations where groundwater flow lines are horizontal, depending on the purpose of the well and
the site conditions, monitored intervals are 20 feet or less. Shorter screen lengths (5 feet or less) are
usually required where flow lines are not horizontal, (i.e., if the wells are to be used for accurate
measurement of the potentiometric head at a specific point).

Many factors influence the diameter of a monitoring well. The diameter of the monitoring well depends on
the application. In determining well diameter, the following needs must be considered:

Adequate water volume for sampling.
Drilling methodology.

Type of sampling device to be used.
Costs.

Standard monitoring well diameters are 2, 4, 6, or 8 inches. Drive points are typically 1-1/4 or 2 inches in
diameter. For monitoring programs which require screened monitoring wells, either a 2-inch or 4-inch-
diameter well is preferred. Typically, well diameters greater than 4 inches are used in monitoring
programs in which open-hole bedrock monitoring wells are used. With smaller diameter wells, the volume
of stagnant water in the well is minimized, and well construction costs are reduced; however, the sampling
devices that can be used are limited.

In specifying well diameter, sampling requirements must be considered (up to a total of 4 gallons of water
may be required for a single sample to account for full organic and inorganic analyses, and split samples),
particularly if the monitored formation is known to be a low-yielding formation. The unit volume of water
contained within a monitoring well is dependent on the well diameter as follows:

Casing Inside Standing Water Length to Obtain
Diameter (Inch) 1 Gallon Water (Feet)
2 6.13
4 1.53
6 0.68

If a well recharges quickly after purging, then well diameter may not be an important factor regarding
sample volume requirements.
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Pumping tests for determining aquifer characteristics may require larger diameter wells (for installation of
high capacity pumps); however, in small-diameter wells in-situ permeability tests can be performed during
drilling or after well installation is completed.

522 Riser Pipe and Screen Materials

Well materials are specified by diameter, type of material, and thickness of pipe. Well screens require an
additional specification of slot size. Thickness of pipe is referred to as "Schedule" for polyvinyl chloride
(PVC) casing and is usually Schedule 40 (thinner wall) or 80 (thicker wall). Steel pipe thickness is often
referred to as "Strength”. Standard Strength is usually adequate for monitoring well purposes. With larger
diameter pipe, the wall thickness must be greater to maintain adequate strength. The required thickness
is also dependent on the method of installation; risers for drive points require greater strength than wells
installed inside drilled borings.

The selection of well screen and riser materials depends on the method of drilling, the type of subsurface
materials the well penetrates, the type of contamination expected, and natural water quality and depth.
Cost and the level of accuracy required are also important. The materials generally available are Teflon,
stainless steel, PVC galvanized steel, and carbon steel. Each has advantages and limitations (see
Attachment A of this guideline for an extensive presentation on this topic). The two most commonly used
materials are PVC and stainless steel. Propetties of these two materials are compared in Attachment B.
Stainless steel is a good choice where trace metals or organic sampling is required; however, costs are
high. Teflon materials are extremely expensive, but are relatively inert and provide the least opportunity
for water contamination due to well materials. PVC has many advantages, including low cost, excellent
availability, light weight, ease of manipulation, and widespread acceptance. The crushing strength of PVC
may limit the depth of installation, but the use of Schedule 80 materials may overcome some of the
problems associated with depth. However, the smaller inside diameter of Schedule 80 pipe may be an
important factor when considering the size of bailers or pumps required for sampling or testing. Due to
this problem, the minimum well pipe size recommended for Schedule 80 wells is 4-inch 1.D.

Screens and risers may have to be decontaminated before use because oil-based preservatives and oil
used during thread cutting and screen manufacturing may contaminate samples. Metal pipe may corrode
and release metal ions or chemically react with organic constituents, but this is considered a minor issue.
Galvanized steel is not recommended where samples may be collected for metals analyses, as zinc and
cadmium levels in groundwater samples may become elevated from leaching of the zinc coating.

Threaded, flush-joint casing is most often preferred for monitoring well applications. PVC, Teflon, and
steel can all be obtained with threaded joints. Welded-joint steel casing is also acceptable. Glued PVC
may release organic contaminants into the well, and therefore, should not be used if the well is to be
sampled for organic constituents. :

When the water-bearing zone is in consolidated bedrock, such as limestone or fractured granite, a well
screen is often not necessary (the well is simply an open hole in bedrock). Unconsolidated materials,
such as sands, clay, and silts require a screen. A screen slot size of 0.010 or 0.020 inch is generally used
when a screen is necessary, and the annular borehole space around the screened interval is artificially
packed with an appropriately sized sand, selected based on formation grain size. The slot size controls
the quantity of water entering the well and prevents entry of natural materials or sand pack. The screen
shall pass no more than 10 percent of the pack material, or in-situ aquifer material. The site geologist
shall specify the combination of screen slot size and sand pack which will be compatible with the water-
bearing zone, to maximize groundwater inflow and minimize head losses and movement of fines into the
wells. For example, as a standard procedure, a Morie No. 1 or No. 10 to No. 20 U.S. Standard Sieve size
filter pack is typically appropriate for a 0.020-inch slot screen; however, a No. 20 to No. 40 U.S. Standard
Sieve size filter pack is typically appropriate for a 0.010-inch slot screen.
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523 Annular Materials

Materials placed in the annular space between the borehole and riser pipe and screen include a sand
pack when necessary, a bentonite seal, and cement-bentonite grout. The sand pack is usually a medium-
to coarse-grained poorly graded, silica sand and should relate to the grain size of the aquifer sediments.
The quantity of sand placed in the annular space is dependent upon the length of the screened interval,
but should always extend at least 1 foot above the top of the screen. At least 1 to 3 feet of bentonite
pellets or equivalent shall be placed above the sand pack. Cement-bentonite grout (or equivalent) is then
placed to extent from the top of the bentonite peliets to the ground surface.

On occasion, and with the concurrence of the involved regulatory agencies, monitoring wells may be
packed naturally (i.e., no artificial sand pack installed). In this case, the natural formation matetial is
allowed to collapse around the well screen after the well is installed. This method has been used where
the formation material itself is a relatively uniform grain size, or when artificial sand packing is not possible
due to borehole collapse.

Bentonite expands by absorbing water and provides a seal between the screened interval and the
overlying portion of the annular space and formation. Cement-bentonite grout is placed on top of the
bentonite pellets, extending to the surface. The grout effectively seals the remaining borehole annulus
and eliminates the possibility for surface infiltration reaching the screened interval. Grouting also replaces
material removed during drilling and prevents hole collapse and subsidence around the well. A tremie
pipe should be used to introduce grout from the bottom upward, to prevent bridging, and to provide a
better seal. In shallow boreholes that don't collapse, it may be more practical to pour the grout from the
surface without a tremie pipe.

Grout is a general term which has several different connotations. For all practical purposes within the
monitoring well installation industry, grout refers to the solidified material which is installed and occupies
the annular space above the bentonite pellet seal. Grout, most of the time, is made up of one or two
assemblages of material, (e.g., cement and/or bentonite). A cement-bentonite grout, which is the most
common type of grout used in monitoring well completions, normally is a mixture of cement, bentonite,
and water at a ratio of one 90-pound bag of Portland Type | cement, plus 3 to 5 pounds of granular or
flake-type bentonite, and 6-7 gallons of water. A neat cement consists of one ninety-pound bag of
Portland Type | cement and 6-7 gallons of water. A bentonite slurry (bentonite and water mixed to a thick
but pumpable mixture) is sometimes used instead of grout for deep well installations where placement of
bentonite pellets is difficult. Bentonite chips are also occasionally used for annular backfill in place of
grout.

In certain cases, the borehole may be drilled to a depth greater than the anticipated well installation depth.
For these cases, the well shall be backfilled to the desired depth with bentonite pellets/chips or sand. A
short (1-to 2-foot) section of capped riser pipe sump is sometimes installed immediately below the
screen, as a silt reservoir, when significant post-development silting is anticipated. This will ensure that
the entire screen surface remains unobstructed.

5.2.4 Protective Casing

When the well is completed and grouted to the surface, a protective steel casing is typically placed over
the top of the well. This casing generally has a hinged cap and can be locked to prevent vandalism. The
protective casing has a larger diameter than the well and is set into the wet cement grout over the well
upon completion. In addition, one hole is drilled just above the cement collar through the protective casing
which acts as a weep hole for the flow of water which may enter the annulus during well development,
purging, or sampling.
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A protective casing which is level with the ground surface (flush-mounted) is used in roadway or parking
lot applications where the top of a monitoring well must be below the pavement. The top of the riser pipe
is placed 4to 5inches below the pavement, and a locking protective casing is cemented in place to
3 inches below the pavement. A large diameter, manhole-type protective collar is set into the wet cement
around the well with the top set level with or slightly above the pavement. An appropriately-sized id is
placed over the protective sleeve. The cement should be slightly mounded to direct pooled water away
from the well head.

53 Monitoring Well Installation

Pertinent data regarding monitoring well installation shall be recorded on log sheets as depicted and
discussed in SOP SA-6.3. Attachments to this referenced SOP illustrate terms and physical construction
of various types of monitoring wells.

5.3.1 Monitoring Wells in Unconsolidated Sediments

After the borehole is drilled to the desired depth, well installation can begin. The procedure for well
installation will partially be dictated by the stability of the formation in which the well is being placed. If the
borehole collapses immediately after the drilling tools are withdrawn, then a temporary casing must be
installed and well installation will proceed through<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>