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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

EXECUTIVE SUMMARY

This Sampling and Analysis Plan (SAP) was prepared on behalf of the United States Navy under the
Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic Comprehensive Long-Term
Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001, Contract Task Order WE11, and
under the direction of the Navy's Base Realignment and Closure (BRAC) Program Management Office
(PMO) Northeast. The SAP was prepared in accordance with the requirements of the Uniform Federal
Policy for Quality Assurance Plans (UFP-QAPP) (USEPA, 2005) and U.S. Environmental Protection
Agency (USEPA) Guidance for Quality Assurance Project Plans, EPA QA/R-5, EPA QA/G-5, QAMS
(USEPA, 2002).

The SAP presents the technical approach to assess potential impacts on groundwater from metal debris
and from contaminated soil and sediment at Area of Concern (AOC) 55C (the Site), including field
sampling procedures and laboratory analytical methods. AOC 55C is located in the northwest portion of
the former Naval Air Station (NAS) South Weymouth and consists of a small seasonal pond area and
adjacent wetlands. The Site was initially identified by the Navy during the Phase | Environmental
Baseline Survey (EBS) due to the presence of metal debris. An electromagnetic (EM) geophysical survey
completed in February 2007 identified the approximate areal extent of surface and subsurface metal
debris (TtEC, 2007). The area was also investigated through sampling and analysis of soil, sediment,
and surface water; human health and ecological risk assessments were also conducted. The results of
the assessments of the Site indicated that an unacceptable risk to human health would exist for future
residents, and that the Site poses unacceptable risks to invertebrates and plants due to potential
exposures to metals, polycyclic aromatic hydrocarbons (PAHSs) and polychlorinated biphenyls (PCBs). A
functions and values assessment of the wetland indicated that the wetland would not be irreparably

harmed by a removal action.

An Engineering Evaluation/Cost Analysis (EE/CA) was conducted in response to the unacceptable risks
at the Site (TtNUS, 2009c). Navy’s recommended removal action alternative was documented in an
Action Memorandum signed by the Navy on January 14, 2010. The Navy is performing a non-time-critical
removal action (NTCRA) to remove the metal debris and associated impacted soil and sediment. The
removal action is intended to eliminate unacceptable risks to human health and the environment. The
wetland will to be restored following excavation activities. Following completion of this removal action, a
groundwater investigation is required to determine potential impacts on groundwater from the metal

debris and from contaminated soil and sediment.
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

The investigation described in this SAP will provide the groundwater data necessary to support the
anticipated no further action (NFA) listing for this Site after the removal action. As part of this work,
piezometers will be installed for both groundwater sampling and water level measurement purposes.
Piezometers will be developed and sampled for full chemical analysis. The resulting data will be reviewed
to evaluate the current condition of groundwater at the Site. Water level measurements will also be

conducted to determine local groundwater elevations and flow direction.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C
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Project-Specific Field Task Procedures for Water Level Measurement and Groundwater Sampling
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F

Project Name: Former Naval Air Station South Weymouth Revision Number: 2

Site Location: Weymouth, Massachusetts Revision Date: September 2010
ACRONYMS

AOC Area of Concern

bgs below ground surface

BCT BRAC Cleanup Team

BRAC Base Realignment and Closure

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

CLEAN Comprehensive Long-Term Environmental Action Navy

CLP Contract Laboratory Program

CcocC Chemical of Concern

COPC Contaminant of Potential Concern

CTO Contract Task Order

DO Dissolved Oxygen

DoD Department of Defense

DQl Data Quality Indicator

DQO Data Quality Objective

DPT Direct-Push Technology

EBS Environmental Baseline Survey

EDD Electronic Data Deliverable

EE/CA Engineering Evaluation/Cost Assessment

EM Electromagnetic

EPH Extractable Petroleum Hydrocarbons

ERA Ecological Risk Assessment

FOL Field Operations Leader

ft foot or feet

FTMR Field Task Modification Request

GW Groundwater

HASP Health and Safety Plan

HHRA Human Health Risk Assessment

HSM Health and Safety Manager

IDW Investigation-derived waste

LOD Limit of Detection

LOEC Lowest Observed Effect Concentration

LOQ Limit of Quantitation

MassDEP Massachusetts Department of Environmental Protection

MCL Maximum Contaminant Level
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

MDL
MPC
MQO
MS/MSD
NAS
NAVFAC
NCP
NFA
NIRIS
NOEC
NPL
NTCRA
ORP
PAL
PAH
PCB
PDF
PID
PAH
PM
PMO
PPE
PQO
QA
QAM
QAO
QAPP
QC

QL
QMP
QSM
RIA
RPD
RPM
RSD
RSL

WS #1

Method Detection Limit
Measurement Performance Criteria
Measurement Quality Objectives
Matrix Spike/Matrix Spike Duplicate
Naval Air Station

Naval Facilities Engineering Command
National Contingency Plan

No Further Action

Naval Installation Restoration Information Solutions
No Observed Effect Concentration
National Priorities List
Non-Time-Critical Removal Action
Oxidation-Reduction Potential
Project Action Limit

Polycyclic Aromatic Hydrocarbons
Polychlorinated Biphenyls

Portable Document Format
Photoionization Detector

Polycyclic Aromatic Hydrocarbons
Project Manager

Program Management Office
Personal Protective Equipment
Project Quality Objective

Quality Assurance

Quality Assurance Manager
Quality Assurance Officer

Quality Assurance Project Plan
Quality Control

Quantitation Limit

Quality Management Plan

Quality Systems Manual

Review Item Area

Relative Percent Difference
Remedial Project Manager
Relative Standard Deviation

Regional Screening Level

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

RTC
SAP
SDG
SMC
SOP
SSO
svoC
TBD
UFP
HMo/L
USEPA
vOC
VPH

WS #1

Response to Comments
Sampling and Analysis Plan
Sample Delivery Group

System Monitoring Compound
Standard Operating Procedure
Site Safety Officer

Semivolatile Organic Compound
To Be Determined

Uniform Federal Policy
micrograms per liter

United States Environmental Protection Agency
Volatile Organic Compound

Volatile Petroleum Hydrocarbons

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Page 9 of 90



Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Site Name/Number:  AOC 55C, Former NAS South Weymouth, Weymouth, Massachusetts

Operable Unit: Groundwater Investigation

Contractor Name: Tetra Tech NUS, Inc. (Tetra Tech)

Contract Number: N62470-08-D-1001

Contract Title: Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic

Comprehensive Long-Term Environmental Action Navy (CLEAN)

Work Assignment Number:  Contract Task Order (CTO) WE11

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) (USEPA, 2005) and U.S.

Environmental Protection Agency (USEPA) Guidance for Quality Assurance Project Plans, EPA QA/R-
5, EPA QA/G-5, QAMS (USEPA, 2002).

Identify regulatory program: National Contingency Plan (NCP); Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA)

This SAP is a project-specific SAP.

List dates of scoping sessions that were held:
Scoping Session Date
Project Scoping Meeting April 8, 2010
Data Quality Objectives (DQO) development May 5, 2010

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

current investigation.

Title Date
Shaw Environmental and Infrastructure, Inc. (Shaw) Final Removal Action
Work Plan, Area of Concern 55C December 2009
Tetra Tech EC, Inc (TtEC). Final Work Plan for Area of Concern (AOC)
55C August 4, 2005
Draft Work Plan for Review Item Area 55C: Area North of Trotter Road -
Pond Area (mobilization 3) June 19, 2003
Draft Work Plan for Review Item Area 55C: Area North of Trotter Road -
Pond Area (mobilization 1) August 13, 2001

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

7.

8.

WS #2

U. S. Environmental Protection Agency (USEPA), Region | — lead regulatory agency

Massachusetts Department of Environmental Protection (MassDEP) — regulatory agency

Lead organization

Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic/BRAC PMO North East

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:

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

Not applicable. The table of individual cross-walk items, which usually follows this item, has been
deleted because none of them apply to this project.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Name of SAP Title Oraanization Telephone Number E-Mail Address or Mailing Document Control Number
Recipients 9 (Optional) Address (Optional)
Brian Helland Remedial Project Manager Navy, BRAC PMO Northeast 215-897-4912 brian.helland@navy.mil NA
(RPM)
David Barney BRAC Environmental Navy, BRAC PMO Northeast 617-753-4656 david.a.barney@navy.mil NA
Coordinator

Kymberlee Keckler RPM USEPA 617-918-1385 keckler.kymberlee@epa.gov NA
David Chaffin RPM MassDEP 617-348-4005 david.chaffin@state.ma.us NA
Phoebe Call Project Manager (PM) Tetra Tech 978-474-8403 phoebe.call@tetratech.com NA
Lucy Guzman Project Chemist Tetra Tech 978-474-8416 lucy.guzman@tetratech.com NA
Tom Johnston Program QA Manager Tetra Tech 412-921-8615 tom.johnston@tetratech.com NA
Jennifer Lambert Field Ope(rsl(tjltﬁys Leader Tetra Tech 610-382-3779 jennifer.lambert@tetratech.com NA
Kate Zaleski Laboratory PM Katahdin Analytical 207-874-2400 kzaleski@katahdinlab.com NA
Gary Glennon Data Manager Tetra Tech 978-474-8414 gary.glennon@tetratech.com NA
TBD Site Safety Officer (SSO) Tetra Tech NA
Glenn Wagner Administrative Record Tetra Tech 412-320-2211 glenn.wagner@tetratech.com NA

Manager
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

(FOL)

Name Organization/Title/Role Tﬁ:jﬂ;ﬁg’;e Signature/E-Mail receipt SAP Section Reviewed Date SAP Read
Phoebe Call Tetra Tech/Project Manager (PM) 978-474-8403 phoebe.call@tetratech.com All
Lucy Guzman Tetra Tech/Project Chemist 978-474-8416 lucy.guzman@tetratech.com All
Tom Johnston Tetra Tech/Program QA Manager 412-921-8615 tom.johnston@tetratech.com All
Jennifer Lambert Tetra Tech/Field Operations Leader 610-382-3779 jennifer.lambert@tetratech.com All

WSH# 15, 19, 20, 23, 24,

Kate Zaleski Katahdin Laboratory/Laboratory PM 207-874-2400 kzaleski@katahdinlab.com 55 28 30
TBD Tetra Tech/SSO
Gary Glennon Tetra Tech/Data Manager 978-474-8414 gary.glennon@tetratech.com All

WS #4
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

SAP Worksheet #5 -- Project Organizational Chart
(UFEP-QAPP Manual Section 2.4.1)

Lines of Authority

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

Lines of Communication

Kymberlee Keckler
EPA RPM*
617-918-1385

Brian Helland
NAVY RPM*
215-897-4912

David Chaffin
MassDEP RPM
617-348-4005

1

Matt Soltis
Health and Safety
Manager
412-921-8912

Ken Bowers
NAVY
L QA Officer/Gov.
Chemist*
757-322-8341

David Barney

BRAC Environmental

Coordinator*
617-753-4656

Tom Johnston
Program QAM*
412-921-8615

Phoebe Call
Project

Manager®
978-474-8403

Lucy Guzman
QA/QC Advisor®
978-474-8416

Jennifer Lambert
Field Team Lead®
610-382-3779

Gary Glennon
Data Manager
978-474-4814

TBD

Site Safety Officer

Lucy Guzman
Project Chemist*
978-474-8416

! See Worksheet #3 for contact information.

WS #5

Kate Zaleski
Katahdin Laboratory
Project Manager®
207-874-2400
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Project-Specific Sampling and Analysis Plan
Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

SAP Worksheet #6 -- Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Communication Drivers

Responsible Affiliation

Name

Phone Number
and/or E-Mail

Procedure

Changes in schedule

Tetra Tech PM
Navy RPM

Phoebe Call
Brian Helland

978-474-8403
215-897-4912

FOL informs PM verbally within same day; PM informs
RPM via e-mail within 24 hours and prepares schedule
concurrence letter within 7 calendar days, if deemed
necessary by the RPM and PM.

Issues in the field that result in changes in
scope of field work or SAP Amendments

Tetra Tech FOL
Tetra Tech PM
Navy RPM

Jennifer Lambert

Phoebe Call
Brian Helland

610-382-3779
978-474-8403
215-897-4912

FOL informs PM verbally within same day; PM informs
RPM via e-mail within 24 hours; PM sends a
concurrence letter to RPM, if warranted, within 7
calendar days and RPM signs the letter within 5
business days of receipt. Scope change is to be
implemented before work is executed. Document the
change on a FTMR form (within 2 business days) or
SAP amendment (within timeframe agreed to by
project team).

Recommendations to stop work and
initiate work upon corrective action

Tetra Tech FOL
Tetra Tech PM

Tetra Tech QAM
Tetra Tech SSO

Jennifer Lambert

Phoebe Call
Tom Johnston
TBD

610-382-3779
978-474-8403
412-921-8615
978-474-8400

Responsible party verbally informs the PM, FOL, and
subcontractors within 1 hour on recommendation to
stop work and within 24 hours of recommendation to
restart work. Responsible party follows verbal

Tetra Tech Project Chemist

Lucy Guzman

Navy RPM Brian Helland 215-897-4912 notification with an e-mail to the Project Team within 24
hours.
Analytical data quality issues Katahdin PM Kate Zaleski 207-874-2400 Notify Tetra Tech Project Chemist vie e-mail within 1

978-474-8416

business day.
Notify Data Validation Staff and Tetra Tech PM via e-
mail, if necessary, within 1 business day.

FTMR - Field Task Modification Request

WS #6
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table
(UEP-QAPP Manual Section 2.4.3)

Organizational

Name Title/Role Affiliation Responsibilities
Brian RPM NAVFAC Mid- Oversees project implementation, including scoping, data review, and evaluation.
Helland Atlantic
E)e”:k?s:lee USEPA RPM USEPA Region | Participates in scoping, data review, evaluation, and review of the SAP. Oversees project execution for USEPA.
gz\allif?in MassDEP RPM MassDEP Participates in scoping, data review, evaluation, and review of the SAP. Oversees project execution for MassDEP.
Phoebe Call | PM Tetra Tech Oversees project, financial, schedule, and technical day to day management of the project, including the following:

e Ensures timely resolution of project-related technical, quality, and safety questions associated with
Tetra Tech operations.

e Functions as the primary Tetra Tech interface with the Navy RPM, NAS South Weymouth, Tetra Tech
field and office personnel, and laboratory points of contact.

e Ensures that Tetra Tech health and safety issues related to this project are communicated effectively to
all personnel and off-site laboratories.

e Monitors and evaluates all Tetra Tech subcontractor performance.

e Coordinates and oversees work performed by Tetra Tech field and office technical staff (including data
validation, data interpretation, and report preparation).

e Coordinates and oversees maintenance of all Tetra Tech project records.

e Coordinates and oversees review of Tetra Tech project deliverables.

e Prepares and issues final Tetra Tech deliverables to the Navy.
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

Organizational

Name Title/Role Affiliation Responsibilities
Jenn[;fer FOL/Project Geologist Tetra Tech As FOL, supervises, coordinates, and performs field sampling activities, including the following:
Lambert e Ensures that health and safety requirements are implemented.

e Functions as the on-site communications link between field staff members, the SSO, NAS South
Weymouth, and the Tetra Tech PM.

e Alerts off-site analytical laboratories of any special health and safety hazards associated with
environmental samples.

e Oversees the mobilization and demobilization of all field equipment and subcontractors.

e Coordinates and manages the field technical staff.

e Adheres to the work schedules provided by the Tetra Tech PM.

e Ensures the proper maintenance of site logbooks, field logbooks, and field recordkeeping.

e Initiates FTMRs when necessary.

e Identifies and resolves problems in the field, resolving difficulties via consultation with the project
hydrogeologist, PM, and RPM as needed, implementing and documenting corrective action
procedures, and providing communication between the field team and project management.

As Project Geologist, will be responsible for assisting with the geological interpretation and technical
memorandum.
TBD SSO/Project Scientist Tetra Tech As SSO, will be responsible for training and monitoring site conditions related to personnel safety. Details of the

SSO's responsibilities are presented in the site-specific Health and Safety Plan (HASP) and include the following:

e Controls specific health and safety-related field operations such as personnel decontamination,
monitoring of worker heat or cold stress, and distribution of safety equipment.

e Conducts and documents a daily health and safety briefing each day while on site.

e  Assures that field personnel comply with all procedures established in the HASP.

. Identifies an assistant SSO in her absence.

e Terminates work if an imminent safety hazard, emergency situation, or other potentially dangerous
situation is encountered.

e  Ensures the availability and the condition of health and safety monitoring equipment.

e  Coordinates with the PM to institute and document any necessary HASP modifications.

e  Ensures that facility personnel and subcontractors are adequately advised and kept clear of potentially
contaminated materials.

As Project Scientist, will be responsible for assisting the FOL in field activities.
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Name Title/Role Orgar.n.za'tlonal Responsibilities
Affiliation
Tom QAM Tetra Tech Reviews the SAP, oversees preparation of the laboratory scope, coordinates with laboratory, and conducts data
Johnston quality review. Ensures quality aspects of the CLEAN program, including the following:
e Develops, maintains, and monitors QA/QC policies and procedures.
e Provides training to Tetra Tech staff in QA/QC policies and procedures.
e Conducts systems and performance audits to monitor compliance with environmental regulations,
contractual requirements, SAP requirements, and corporate policies and procedures.
e  Audits project records.
e Monitors subcontractor quality controls and records.
e Assists in the development of corrective action plans and ensuring correction of non-conformances
reported in internal or external audits.
e Ensures that this SAP meets Tetra Tech, Navy, USEPA, and MassDEP requirements.
e  Prepares QA reports for management.
Lucy Project Chemist/QA/QC | Tetra Tech Coordinates analyses with laboratory chemists, ensures the laboratory scope or work is followed and that QA has
Guzman Advisor been performed for QA data packages, and communicates with Tetra Tech staff.
e Ensures that the project meets objectives from the standpoint of laboratory performance.
e Provides technical advice to the Tetra Tech team on project chemistry matters.
¢ Monitors and evaluates the subcontractor laboratory.
e Ensures timely resolution of laboratory-related quality, or other issues effecting project goals.
e Functions as the primary interface with the subcontracted laboratories and the Tetra Tech PM.
e Coordinates and oversees the work performed by the subcontracted laboratory.
e Oversees the completion of Tetra Tech data validation.
e Coordinates and oversees review of laboratory deliverables.
As the Site QA/QC Advisor, will be responsible for ensuring adherence to all quality assurance/quality control
(QA/QC) requirements as defined in this SAP. The following is a summary of the Site QA/QC Advisor's
responsibilities:
e Ensuring that field QC samples are collected at the proper frequencies.
e Ensuring that additional volumes of sample are supplied to the analytical with the proper frequency to
accommodate laboratory QA/QC analyses.
e Ensuring that measuring and test equipment are calibrated, used, and maintained in accordance with
applicable procedures and technical standards.
e Acting as liaison between site personnel, laboratory personnel, and the QAM.
e Managing bottle ware shipments and overseeing field preservation.
Also oversees production of validation deliverables and compliance with Worksheets #34 to #36 requirements.
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Organizational

Name Title/Role Affiliation Responsibilities

Matt Soltis HSM Tetra Tech Oversees CLEAN Program Health and Safety
e Provides technical advice to the Tetra Tech PM on matters of health and safety.
e Oversees the development and review of the HASP.
e Conducts health and safety audits.
e  Prepares health and safety reports for management.

Kate Zaleski | Laboratory PM Katahdin Analytical e Ensures that the laboratory scope of work is followed.

Services e Coordinates analyses with laboratory chemists.

e Performs QA on data packages.
e Communicates with Tetra Tech staff.
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SAP Worksheet #8 -- Special Personnel Training Requirements Table
(UEP-QAPP Manual Section 2.4.4)

All field personnel will have appropriate training to conduct the field activities to which they are assigned. Additionally, each site worker will be required to have
completed a 40-hour course (and 8-hour refresher, if applicable) in Health and Safety Training as described under Occupational Safety and Health Administration
(OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4). Safety requirements are addressed in greater detail in the site-specific Health and Safety Plan

(HASP), prepared under separate cover.
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SAP Worksheet #9a -- Project Scoping Session Participants Sheet
(UEP-QAPP Manual Section 2.5.1)

AQOC 55C — area north of Trotter Road
NAS South Weymouth, Weymouth,

Project Name: Site Name:

Projected Date(s) of

Groundwater Investigation

Sampling: July 2010 Site Location: Massachusetts
Project Manager: Phoebe Call
April 8, 2010

Date of Session:

Project Scoping Meeting

Scoping Session Purpose:

Name Title Affiliation Phone # E-Mail Address Project Role

Brian Helland  |Remedial Project Navy, BRAC PMO |215-897- [brian.helland@navy.mil RPM
Manager (RPM) Northeast 4912

David Barney |BRAC Navy, BRAC PMO (617-753- |david.a.barney@navy.mil BRAC
Environmental Northeast 4656 Environmental
Coordinator Coordinator

Kymberlee Remedial Project USEPA 617-918- |keckler.kymberlee@epa.gov RPM

Keckler Manager 1385

David Chaffin  |Remedial Project ~ [MassDEP 617-348- |david.chaffin@state.ma.us |RPM
Manager 4005

Phoebe Call Project Manager Tetra Tech 978-474- |phoebe.call@tetratech.com PM
(PM) 8403

Comments/Decisions:

A groundwater investigation will be performed following completion of the non-time critical removal action
(NTCRA) at AOC 55C. The need for this investigation was discussed at a BRAC Cleanup Team (BCT)
meeting on March 4, 2008 and in Navy's December 9, 2009 Response to Comments (RTCs) on the final
Human Health Risk Assessment (HHRA) for AOC 55C. As an action item from the BCT meeting, Navy
agreed to propose three to five additional piezometer locations to assist in determining potential
groundwater impacts. Navy's December 9, 2009 RTCs noted that the closest location with available
groundwater data is AOC 55B, which is downgradient but too far away from AOC 55C for use in
evaluating groundwater at the Site.

A figure showing proposed locations for five new piezometers was provided. There was agreement that
five piezometers are adequate for this investigation. It was noted that PZ-104 will likely need to be moved
slightly to the east to avoid the planned expansion of the vernal pool. D. Chaffin suggested shifting the
perimeter locations to better cover a potential northwest flow path. Subsequent review of a water level
map for wells screened in fill/sand and gravel units from ENSR’s Hydrogeologic Investigation Technical
Memorandum (Figure 3-3 of the Memorandum) indicates flow in the area to be generally eastward toward
French Stream. Therefore, PZ-105 will be moved slightly southwest to a more westerly location. The
piezometers should be installed concurrent with site restoration activities to minimize the impacts on the
restored wetland.

Consensus Decisions:

After installation and development of the piezometers, groundwater samples will be collected following
EPA low-flow procedures for the following analyte groups: volatile organic compounds (VOCSs), PAHSs,
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pesticides, PCBs, and metals. The project action levels (PALSs) for the laboratory analyses will be based
on USEPA Regional Screening Levels (RSLs) and maximum contaminant levels (MCLSs), as appropriate.
Water levels will be measured to determine the local groundwater flow direction. The groundwater data
will be validated and screened against USEPA RSLs and MCLs as appropriate.

Action ltems:

Navy, USEPA, and MassDEP will need to concur on the proposed location change for PZ-105, analyses,
and screening criteria. In addition, a summary of SAP Data Quality Objectives (DQOSs) will be provided via
e-mail.
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SAP Worksheet #9b -- DQO Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

Project Name:

Projected Date(s) of

Sampling:

Project Manager:

Groundwater Investigation

Site Name:

July 2010

Phoebe Call

AOC 55C — area north of Trotter Road

Site Location:

NAS South Weymouth, Weymouth,
Massachusetts

Date of Session:

Scoping Session Purpose:

May 5, 2010 — via email

DQO determination

Name Title Affiliation Phone # E-Mail Address Project Role
Brian Helland [Remedial Project |Navy, BRAC 215-897-4912 |brian.helland@navy.mil RPM
Manager PMO Northeast
David Barney |BRAC Navy, BRAC 617-753-4656 |david.a.barney@navy.mil BRAC

Environmental
Coordinator

PMO Northeast

Environmental
Coordinator

RPM

Kymberlee Remedial Project |USEPA 617-918-1385 |keckler.kymberlee@epa.gov

Keckler Manager

David Chaffin [Remedial Project |MassDEP 617-348-4005 |david.chaffin@state.ma.us RPM
Manager

Phoebe Call Project Manager |Tetra Tech 978-474-8403 |phoebe.call@tetratech.com PM

(PM)

Comments/Decisions:

An e-mail was sent to the BCT members on May 5, 2010 describing the DQOs for this project.

Consensus Decisions:

In an e-mail dated May 12, 2010, MassDEP indicated that the DQOs were reasonable and offered no

further comments. Responses to EPA’s June 21, 2010 comments were provided on June 21, 2010.

Action ltems:

None.
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SAP Worksheet #10 — Conceptual Site Model
(UEP-QAPP Manual Section 2.5.2)

10.1 PROJECT SCOPE

AOC 55C is a small parcel in a forested wetland area located in the northwest portion of the Base.
Metallic debris is in scattered locations around the perimeter of the Site pond (identified as “seasonal
surface water body” on Figures 3 and 4), over the soil surface, and in subsurface soils throughout the
area of AOC 55C. The approximate extent of debris area and Site boundary are shown on Figures 2 and
4. Soil, sediment, and surface water samples have been collected in support of various investigations at
the Site. Additional investigations included a 2006 and 2007 wetlands functions and values assessment

and an electromagnetic (EM) survey in 2007 to determine the extent of metal debris.

Soils and sediment contaminated with metal debris will be removed as part of an NTCRA. At a March 8,
2008 BCT meeting, USEPA noted that groundwater had not been examined for this site and suggested
that site groundwater would need to be investigated as part of the removal action. The groundwater
investigation is being conducted separately from the excavation, which is being performed by another

Navy contractor.

10.2 SITE LOCATION, BACKGROUND, AND HISTORY

NAS South Weymouth is located approximately 15 miles southeast of Boston, Massachusetts and is
situated in Norfolk and Plymouth counties. Portions of the Base are located in the Towns of Weymouth,
Abington, and Rockland, Massachusetts. AOC 55C is known as the debris area north of Trotter Road. It

is located in the northwest portion of the Base in the Town of Weymouth (Figure 1).

No information has been reported regarding historical uses of the AOC 55C area. However, the Site
appears disturbed and debris is visible on the surface. The Site is a portion of an area originally identified
in the Phase | EBS as Review Item Area (RIA) 55 (Stone & Webster, 1996). RIA 55 was a large area
containing debris, such as concrete slabs, a Corsair airplane wing, rusted 55-gallon drums (contents
unknown), tires, shoes and other household items, and automotive debris. RIA 55 was split into three
separate sites (RIA 55A, RIA 55B, and RIA 55C) that later were reclassified as AOCs.

10.3 SITE PHYSICAL CHARACTERISTICS

AOC 55C is less than 1 acre of undeveloped land in a forested wetland area. The Site consists of a small
seasonal pond and adjacent wetland and is surrounded by other wetlands and upland forest. Access to

the Site is provided by an unpaved road at the southeastern perimeter. An area within the Site contains a
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seasonal surface water body (see Figure 3) that has been identified as a “certifiable” vernal pool;
however, this vernal pool has not been classified as a “certified vernal pool” by the Massachusetts Natural
Heritage and Endangered Species Program. Metallic debris is scattered around the perimeter of the
pond, over the soil surface, and in subsurface soils throughout the boundaries of AOC 55C (see Figure
2).

10.3.1 Topography and Drainage

The topography of the Site is relatively flat (Figures 2 through 4). The Site is in a low-lying area, with

drainage generally to the seasonal pond located in the northern portion of the Site.

10.3.2 Site Geology

This discussion is based on a basewide study (TtNUS, 2000), since there have been no soil borings in
the vicinity of the Site to provide site-specific geologic information. Near-surface soils are part of the
Hollis-Charlton-Essex-Muck association. These materials consist of soil that formed from glacial till and
partially from the underlying bedrock. The existing peat and wetland areas, such as those in the vicinity of

the Site, consist of level, poorly-drained organic soils (TtNUS, 2000).

Bedrock beneath the Site is Dedham Granite, which is a Proterozoic-age igneous intrusive rock. The rock
is described as a light grayish-pink to greenish-gray and has been metamorphosed to varying degrees.
Bedrock core samples have been collected during a number of investigations and indicate that bedrock

characteristics are relatively consistent throughout the base.

A basewide groundwater flow assessment indicates that bedrock in the vicinity of AOC 55C is relatively

flat (TtNUS, 2000). Bedrock is approximately 30 feet below ground surface.

10.3.3 Site Hydrogeoloqy

The Site is located within an area mapped as a medium-yield potentially productive aquifer, which is not
being used as a drinking water supply (TtNUS, 2000). The water table is relatively flat in this area, with
regional flow generally toward the southeast, although localized flow at the Site has not to date been
determined. The depth to groundwater is approximately 3 feet, according to the basewide assessment
(TtNUS, 2000). The closest existing monitoring well is EBS-MW15-024, located approximately 200 feet to
the southeast.

Piezometers installed as part of this groundwater investigation will provide additional details to confirm the

groundwater flow regime at the Site.
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104 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

The Phase | EBS was conducted at the Base to support the Navy's compliance with CERCLA Section
120 as amended by Public Law 102-426, Community Environmental Response Facilitation Act, and state
and local real property transfer disclosure notification regulations. The purpose of this survey was to

support environmental restoration programs, base closure, and property transfers/leases.

The Phase | EBS was conducted during October and November 1995 and included visual inspections of
all base property and adjoining properties. In addition, records reviews of environmental conditions of the
base properties were conducted. Researchers also conducted a review of the current status and
implementation of federal and state environmental programs. The Phase | EBS was conducted for those

areas of the property not already addressed by other federal or state programs.

The Final Report, Phase | EBS, Naval Air Station, South Weymouth, Massachusetts (Stone & Webster,
1996) was issued in November 1996. The report summarized information collected during the Phase |
EBS, identified specific areas of the Base that required further investigation, and recommended the level
of investigation required at each of those areas. The Phase | EBS Report designated areas targeted for

additional investigations as Phase || EBS RIAs.

The Site was investigated under the Phase Il EBS program in August 2001 and during the October 2002
to October 2003 EBS field mobilization (Figure 2). In August 2001, surface and subsurface soil samples
were collected from three mounded areas. Co-located sediment and surface water samples were
collected downgradient of each soil sampling location. During the October 2002 to October 2003 field
mobilization, surface and subsurface soil samples were collected from seven soil borings, along with
seven sediment samples and three co-located surface water samples. Samples were analyzed for Target
Compound List/Target Analyte List compounds and Massachusetts volatile petroleum hydrocarbons
(VPH) and extractable petroleum hydrocarbons (EPH). Based on the results of the EBS investigations,
the Navy initially proposed a removal action for AOC 55C. The EPA recommended that additional
investigations be conducted prior to any removal action to further evaluate human health and ecological
risks at the Site, so that risks could be weighed against the disruption to the wetland ecosystem that

would be caused by a removal action.

An ecological risk assessment (ERA) was conducted in February 2007. Sediment samples from 19 on-
site locations were collected and analyzed for pH and lead. Based on the results, additional sediment
samples were collected from 6 of the 19 site locations and from three reference locations, for full chemical

analysis and toxicity testing. Surface water samples from four site locations and one reference location
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were also collected for full chemical analysis and toxicity testing. Toxicity test results indicated that
aquatic organisms would not be significantly impacted by surface water contaminant concentrations. For
sediment invertebrates, site-specific no observed effects concentrations (NOECs) and lowest observed
effects concentrations (LOECs) were calculated for copper, lead, total Aroclor, and total PAHs. The ERA
concluded that chemical concentrations at eight locations were greater than their respective NOECS;
seven of those locations had chemical concentrations that equaled or exceeded their respective LOECSs.
These locations included SD15-216 (same location as 55C-SD216), SD15-217, SD15-314, SD15-315,
55C-SD401, 55C-SD403, and 55C-SD407 (Figure 2). Risks to ecological receptors are therefore

possible in the area of these sample locations.

The ERA concluded that: the concentrations of chemicals in the surface water pose no unacceptable
risks to aquatic organisms at AOC 55C; elevated levels of metals in surface soil pose potential risks to
terrestrial plants and invertebrates; elevated levels of metals, PAHs, and PCBs pose potential risks to
sediment invertebrates; and elevated levels of metals in sediment pose potential risks to wildlife (TtNUS,
2009a).

An EM survey was conducted in February 2007 to locate subsurface debris and delineate the extent of
the metal debris area. The survey results indicated that the majority of the metal debris is located within
the surface and subsurface in the middle of the Site and encompasses an area of approximately 20,000
square feet (TtEC, 2007).

A wetlands functions and values assessment, completed in November 2007, concluded that the principal
functions of the wetland are sediment\toxicant reduction and wildlife habitat, even though vegetation in
the wetlands is not very diverse (TtNUS, 2009a). The assessment indicated that the wetland would not

be irreparably harmed by a removal action.

A human health risk assessment (HHRA) was conducted in January 2008 using the data from the EBS
and the ERA. The HHRA concluded that there is potentially an unacceptable cancer risk to future
residents exposed to surface soil or to combined soil, sediment, and surface water. Five carcinogenic
PAHs and arsenic in soil and sediment, along with PCBs in soil and dieldrin in sediment, were the
greatest contributors to the potential cancer risk and were identified as human health risk-based
contaminants of concern (COCs) (TtNUS, 2009b). Although surface water was included in the overall
evaluation of risk, the cancer risks from exposure to surface water were minimal (4x10® and 3x10™ for the
future adult and child residents, respectively) and well below USEPA’s accepted risk range (1x10™ to
1x10®). The non-cancer hazard index was 0.007 for the adult and 0.1 for the child; both values are below
the USEPA target of 1.0.
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An EE/CA was conducted in response to the potentially unacceptable risks at the Site. The EE/CA
provided a detailed analysis of a proposed action to remove metal debris and impacted soil and sediment
(TINUS, 2009c). Navy's recommended removal action alternative, soil and sediment excavation with
wetlands restoration, was documented in an Action Memorandum signed by the Navy on January 14,
2010. A NTCRA commenced in February 2010, and consists of the excavation, transportation, and off-
site disposal of contaminated soil/sediment and metal debris at the Site (proposed excavation limits are
shown on Figure 3). Following excavation, the removal areas will be backfilled and graded to the pre-
existing base grade elevation present across the Site. In addition, wetland vegetation will be replanted to

restore the wetlands and to protect the area from erosion.

10.5 CONCEPTUAL SITE MODEL

Figure 5 depicts the AOC 55C conceptual site model. The following sections present the nature and
extent of contamination of the source area, possible contaminant release mechanisms, contaminant

migration routes, and routes of exposure to human and ecological receptors.

10.5.1 Nature and Extent of Contamination

The EM survey determined the approximate extent of the debris area, as shown in Figure 2. This debris
area is the basis for the excavation planned as part of the removal action. The intended excavation area

is shown in Figure 3.

The ERA determined that sediment samples from eight locations exceeded their site-specific NOECSs.
Risks to sediment invertebrates were identified at locations SD15-216 (same location as 55C-SD216),
SD15-217, SD15-314, SD15-315, 55C-SD401, 55C-SD403, and 55C-SD407 (Figure 2). The majority of
the chemicals initially selected as COPCs in surface soil were eliminated for further evaluation for risks to
plants or invertebrates. However, three metals (copper, lead, and zinc) were detected at concentrations
above screening benchmarks that indicated potential risk to ecological receptors, especially in the eastern

portion of the Site. Surface water was determined to not pose significant risk to receptors.

The area where sediment and surface soil exceedances have been identified is being excavated as part
of the NTCRA. Confirmatory samples will be collected to ensure that remaining sediment and soil is below
risk-based benchmarks. The Removal Action Work Plan for the NTCRA includes a SAP that documents
the activities associated with the NTCRA.

Groundwater impacts are unknown, as groundwater samples have not previously been collected from the
Site.
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10.5.2 Contaminant Release Mechanisms

Metal debris and other solid waste have been disposed of at the Site. Contaminants have leached from
the debris and impacted the wetland sediment. The impacted area determined by environmental
investigations is the same as the debris area (as identified by the EM survey and shown on Figures 2 and
4), so contaminants in sediment and surface water do not appear to have been transported away from the

disposal location.

10.5.3 Contaminant Migration Routes

Contaminants associated with surface debris appear to have leached into the surface water (a significant
portion of the metal debris is located within the seasonal pond). The Site is a low-lying area with
groundwater within 5 feet of the ground surface, so contaminants can potentially leach to groundwater
from shallow, water-saturated soils. The groundwater flow direction in this wetland area has not been

determined, but likely flows east-southeast.

10.5.4 Routes of Exposure

There is a potential risk to future residents exposed to soil in combination with exposure to COCs in

sediment and surface water. Future risks due to exposure to groundwater were not evaluated.

Terrestrial plants and invertebrates may be impacted by direct contact with metals in surface soils in the
eastern portion of the Site. Sediment invertebrates may be impacted by direct contact or ingestion of
sediments with elevated concentrations of metals, PAHs, and PCBs. Insectivorous wetland birds may be

impacted by ingestion of sediment and food items containing the contaminants copper, mercury, and zinc.

While human exposure to groundwater has not been evaluated, metals may leach into the shallow
groundwater resulting in a potential future exposure if groundwater were used as a drinking water supply.
There is no current exposure as groundwater is not used as a drinking water supply. An HHRA
completed for French Stream surface water and sediments did not identify unacceptable risks (ENSR,
2009). Therefore site groundwater migrating toward and discharging into French Stream is not likely to

be human health risk.
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1)

The primary data users of this investigation will be Tetra Tech and the Navy, in consultation with the other

members of the Project Team. The Project Team includes Navy, USEPA, and MassDEP representatives.

111 PROBLEM STATEMENT

Site sediment, surface water, and soil have been investigated, and associated risks to ecological
receptors and to human health have been determined. A NTCRA is in progress to mitigate the risks
identified in surface soil and sediment. However, groundwater associated with the Site has not been

investigated.

A groundwater investigation must be conducted to determine the site-specific groundwater flow direction

and to determine if groundwater has been impacted by the debris at the Site.

11.2 INPUTS TO PROBLEM RESOLUTION

The inputs needed to resolve the project problem identified in Section 11.1 include field observations and
measurements, chemical data, site feature locations, and project action limits (PALs) as described below.

Field tasks to be performed to collect these data inputs are summarized in Worksheet #14.

Field Observations and Measurements

e The lateral locations and elevations of the new piezometers must be determined using a
subcontracted licensed surveyor. Spatial data will be used to determine groundwater elevations and

to construct maps, including a water table contour map.

e During development of the piezometers, water quality parameters (temperature, specific
conductance, pH, and turbidity) must be monitored and development details (start and stop times,
qguantity of water removed, water level changes) recorded. These data will be used to determine

when development is complete for each piezometer.

e During groundwater sampling, water quality parameters (temperature, dissolved oxygen [DO], pH,
specific conductance, oxidation-reduction potential [ORP], and turbidity) must be measured in
groundwater pumped from each piezometer prior to collection of groundwater samples for laboratory
analysis. These data are needed to determine whether representative sampling conditions have
been achieved before sample collection. These data are also needed to assist with site

characterization and to understand the nature of site contamination.
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e A synoptic water level round must be performed in order to determine site-specific groundwater flow

direction.

Fixed Laboratory Chemical Data

e Groundwater samples are needed for this investigation and must be collected following low-flow
sampling techniques to minimize entrainment of suspended solids and to achieve representative
sampling conditions. The analyte list (see Worksheet #15) includes VOCs, PAHSs, pesticides, poly-
chlorinated biphenyls [PCBs], and metals. Since groundwater sampling has not been previously
conducted, this conservative approach for chemical analysis will allow detection of a wide range of

possible groundwater contaminants.

Site Feature Locations — Key site features, such as the extent of the debris area, the delineated

wetland, and the seasonal pond, have been mapped previously (Figure 4). This information will be
compiled with piezometer locations, as well as the actual extent of the removal action and the restored

area to determine if site groundwater has been impacted by the surface contamination.

Project Action Limits

PALs were selected based on the lower of the federal MCL or the USEPA RSL to be consistent with other
EBS work performed at the base and to be protective of human health and the environment. The PALs
for non-carcinogens are derived by dividing RSL values for non-carcinogens by a factor of 10, equivalent
to a target hazard quotient (HQ) of 0.1. Carcinogenic values are used without adjustment, equivalent to

an incremental lifetime cancer risk (ILCR) of 10E-6.

Worksheets #15a through #15e present the PALs for the target VOCs, PAHSs, pesticides/PCBs, and
metals, for fixed laboratory analysis of groundwater samples. Also presented in each worksheet are the
laboratory limits of quantitation (LOQs) and limits of detection (LODs) for each method.  The laboratory
will evaluate results down to the laboratory detection limit (DL), and will report positive detections
between the limit of quantitation (LOQ) and the DL qualified as estimated “J” to represent uncertainty at
concentrations less than the LOQ. The non-detected results will be qualified as “U” and reported with an
associated value of the Limit of Detection (LOD). The PALs that are below the LOQ and/or LOD are
identified in Worksheet 15a through 15e. As noted in those worksheets, the limitations on data usability
due to unmet sensitivity goals will be evaluated as described in Worksheet #37 and will be discussed in
the project report. The data usability assessment will consider uncertainty associated with LOQ and/or
DL values that are greater than the PAL and will evaluate whether the inability to detect or quantify an

analyte at levels equal to or less than the PAL has an adverse effect on decision making.
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Data verification and validation are described in Worksheets #34 through #36, and data usability
assessment is described in Worksheet #37. Data reporting is described in Worksheet #14, and data

archiving is described in Worksheet #29.

11.3 STUDY BOUNDARIES

The groundwater zone of interest is the shallow groundwater that may be impacted by surface
contamination from the area of debris. For this investigation, the lateral extent of the debris area is
considered to be the source zone, and the investigation depth of interest is approximately 10 feet below
ground surface. Figure 2 presents the approximate extent of debris). Groundwater quality within the
source area as well as upgradient and downgradient of the source area is of interest to help evaluate
whether or not contaminants that may be detected in groundwater are site-related. Installation of the
piezometers must be coordinated with the post-removal wetland restoration activities planned for
spring/summer 2010, to minimize the impacts on the restored wetland. This is the only identified temporal

boundary that would limit the timing of the investigation.

114 ANALYTIC APPROACH

Water levels measured at the five piezometers will be used to confirm that the groundwater flow direction
at the Site is east-southeast, as currently estimated. The following decision rules will be used to govern

data use for this project:

o If all measured target analyte concentrations in groundwater are less than the associated PALs

(discussed in Section 11.2), then recommend NFA for groundwater at AOC 55C.

o If any target analyte concentration in any downgradient groundwater sample exceeds its PAL, the
concentration will be compared to the analyte’s concentration at the upgradient location, currently
estimated to be PZ-105. If the downgradient concentration is greater than the upgradient
concentration, Navy will determine the appropriate further action in consultation with the other
BCT members. Further action could include additional sampling or a risk assessment. The
tendency will be to use the least invasive and most cost-effective type of investigation possible to

meet the study’s goals.

115 PERFORMANCE CRITERIA

The sampling design is based on the need to determine representative groundwater contaminant
concentrations (if present) at the Site. The number of samples was selected to ensure that sufficient

three-dimensional spatial coverage of shallow groundwater is achieved. After data are collected, the BCT
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will use the data validation criteria and the criteria described in Worksheet #37 to determine whether data
of sufficient type, quantity, and quality have been collected to support project objectives. The tendency
will be to declare the data set to be sufficient if all intended data have been collected and no significant
quality issues are identified. If any data gaps are identified, the BCT will determine, based on the number
and severity of data gaps, whether to collect more data or to accept the limitations incurred as a result of
the data gaps. Data quality review items are described in Worksheets #19 through #22.

11.6 SAMPLING DESIGN AND RATIONALE

The sampling design and rationale are described on Worksheet #17 along with details of the sampling

and analysis plan. Worksheet #18 lists the sample locations.
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SAP Worksheet #12 -- Measurement Performance Criteria Table
(UFP-QAPP Section 2.6.2)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

Measurement Performance Criteria Table — Groundwater Samples

QC Sample
. . S Assesses Error for
QC sample Ag?:)yljlclal Frequency Indl??;?o?:?ggls) Measurement i’&ggr)mance Criteria Sampling (S),
P Analytical (A) or
both (S&A)
>1
One per cooler of VOC samples shipped . No target analytes 22 LOQ. (>LOQ for
. Accuracy/Bias/ common laboratory contaminants), unless
Trip Blank VOCs to the laboratory M L S&A
Contamination target analytes in field samples are >10x
those in trip blank.
VOCs, No target analytes =% LOQ (>LOQ for
PAHS, One per Sample Delivery Group (SDG), or | Accuracy/Bias/ common laboratory contaminants), unless
Equipment Blank pesticides, P pl y P ’ YIBt | ) fy d | ’ S&A
PCBs, every 20 samples Contamination tﬁrget anal ytes |nI |ek samples are >10x
metals those in rinsate blank.
VOCs,
PAHSs, Precision Relative percent difference (RPD) <30%.
Field Duplicates pesticides, | 1 per 10 samples If samples results are <2x LOQ, S&A
PCBs, professional judgment is used.
metals
VOCs,
Cooler Temperature PAHS, Temperature between 2 and 6 degrees
P pesticides, | One per cooler Representativeness P o 9 S
Blanks Celsius (4 + 2 °C).
PCBs,
metals

Notes:

1. The specific target compounds are presented in Worksheet #15.
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
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Title: Groundwater Investigation
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Secondary Data

Data Source
(originating organization, report
title and date)

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

How Data Will Be Used

Limitations on Data Use

Final Human Health Risk

Originating organizations: Tetra Tech NUS, Stone & Webster
Data types: soil, sediment, and surface water results and risk

The data will be used to

Final HHRA Assessment for AOC 55C (Tetra evaluation determine piezometer None

Tech NUS, 2009) Data collection dates: 2001 to 2007 placement.

Final Ecological Risk Assessment ggtg;rlatlggo;gﬁn;zeeg:gqnesr:]::gg ;rfr(ftgcgL\lei’t;t?gsuﬁsvgﬁzsrtg( The data will be used to
Final ERA for AOC 55C (Tetra Tech NUS, ypes. ,I ; ' determine piezometer None

2009) eva uation placement

Data collection dates: 2001 to 2007 )
o o The compiled previous

Engineering Evaluation/Cost ggtg;r;atlgg-o;gﬁngzea:jt:gqnesr.]:ggg ;I'SSZCEL\JNSa,teSrt?gsuﬁsWebster data will be used in the Excavation boundaries used

EE/CA Analysis for AOC 55C (Tetra ypes: sot, ' ’ Technical Memorandum

Tech NUS, 2009)

excavation boundaries
Data collection dates: 2001 to 2007

to determine soil impacts
to groundwater

only in SAP preparation

Electromagnetic

Final Electromagnetic (EM)

Originating organization: Tetra Tech EC

The data will be used to

(EM) Surve Survey Completion Report for Data types: EM survey data determine piezometer None
Y AOC 55C (Tetra Tech EC, 2007) [ Data collection dates: 2007 placement.
Basewide Groundwater Flow Originating organization: Tetra Tech NUS The data will be used to
Groundwater h . d | . a1l q ) .
Elevations Assessment (Tetra Tech NUS, Data types: Groundwater Elevations and flow maps etermine piezometer None
2000) Data collection dates: 2000 placement.
The confirmatory data will May not be available in time
Originating organizations: Shaw Environmental be used in the Technical (rer)rlmval action OCCUrS
NTCRA Removal Action (Shaw, 2010) Data types: excavation details with confirmation sample results | Memorandum to .
. ; . L concurrently with
Data collection dates: 2010 determine soil impacts to d X I
groundwater groundwater investigation)
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SAP Worksheet #14 -- Summary of Project Tasks
(UEP-QAPP Manual Section 2.8.1)

The following project tasks are summarized below:

o Field Tasks
e Analytical Tasks
e Data Management and Review

e Project Report

Standard operating procedures (SOPs) and field documentation forms are included in Appendix A and
Appendix B, respectively. Project-specific procedures for the field tasks (direct-push technology [DPT]
drilling, piezometer development, water level measurement, and groundwater sampling) are included in
Appendix C. The laboratory analytical specification is presented in Appendix D and the laboratory SOPs

are presented in Appendix E.

141 FIELD TASKS

The project field tasks are summarized in this section.

Mobilization/Demobilization — Mobilization includes procurement of field equipment and supplies;

initiation of dig-safe utility mark out request; a site walkover; mobilization of field staff, equipment, and
supplies to the Site; and site set-up. The Navy RPM will be notified of Tetra Tech mobilizations a

minimum of one week before start of the field activities.

A field team orientation meeting will be conducted prior to starting the fieldwork to familiarize the team
personnel with the Site’s health and safety requirements, the objectives and scope of the field activities,
and chain-of-command. This meeting will be attended by the field staff, FOL, PM, project chemist, and

health and safety officer.

A site walkover will be conducted prior to mobilization. The field team will identify/mark sample locations

and will identify related field support areas and requirements.
Demobilization includes removing field equipment and supplies from the Site, returning rented equipment,
managing investigation-derived waste (IDW), performing general site cleanup, organizing and finalizing

field paperwork, and entering field records/data into the Site database.

Utility _Clearance — Prior to mobilizing drilling equipment, the available Base utility drawings will be

reviewed and a DIGSAFE number will be obtained.
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Piezometer Installation — Five piezometers will be installed using DPT according to SOP SA-2.5, using

the procedures presented in Appendix A. The drilling equipment will be decontaminated upon arrival at

the site, between locations, and before leaving the site (see decontamination task below).

Piezometer Development — Prior to water level measurement and groundwater sampling, each of the

piezometers will be developed according to SOP GH-2.8, using the project-specific procedures presented

in Appendix C.

Water Level Measurement — Prior to groundwater sampling, water levels will be measured in

accordance with SOP GH-1.2, using the project-specific procedures presented in Appendix C.

Piezometer Survey — For each piezometer, the protective casing, piezometer riser pipe, and ground

surface adjacent to the piezometer will be surveyed by a licensed surveyor, according to the survey
scope of work. The level of accuracy will be third-order for horizontal measurements and to the nearest

0.01 foot for vertical measurements.

Groundwater Sampling — Groundwater samples will be collected from the five new piezometers. A

minimum of 1 week shall elapse after well development before collecting groundwater samples, using the

project-specific procedures presented in Appendix C.

The groundwater samples will be collected according to USEPA's low flow (low stress) sampling protocol,
SOP GW-0001, using the project-specific procedures presented in Appendix C. Procedures in Tetra Tech
SOP SA-1.1 (Groundwater Sample Acquisition and Onsite Water Quality Testing) will be followed if a site-
specific issue arises that is not covered by the USEPA method. Rental bladder pumps and dedicated
sampling tubing will be used at each of the piezometers to minimize the potential for cross-contamination

between sampling points.
Water quality parameters will be measured during purging of each piezometer using a YSI Model 600
Series multi-parameter Sonde or equivalent, coupled with a flow-through cell. Turbidity will be measured

separately using a LaMotte Model 2020 or equivalent nephelometer.

Quality Control Tasks — 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, samples will be assigned for the laboratory to perform matrix spike/matrix spike duplicate (MS/MSD)

analysis. Additional volumes of these samples will be provided as necessary.
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Calibration Procedures — Field instrument calibration procedures are presented in Worksheet #22.

Decontamination — The decontamination procedures presented in SOP SA-7.1 will be followed.

Non-disposable equipment that comes in contact with the sample medium will be decontaminated to
prevent cross-contamination between sampling points. All heavy equipment, including the drilling rig and
downhole equipment used during investigation activities, will be decontaminated prior to beginning work
and between all boreholes using a high-pressure steam wash. Personnel decontamination is discussed in
the health and safety plan (HASP).

Potable water will be used for steam-cleaning. Water level indicators will be sprayed with de-ionized

water and wiped with clean paper towels in between use in each piezometer.

Investigation-Derived Waste — IDW includes decontamination fluid, used personal protective equipment

(PPE), used sampling equipment, and potential excess drill cuttings and/or soil samples. IDW will be

managed in accordance with SOP SA-7.1, as follows:

e Soil cuttings, water generated during purging of the piezometers (during development and
groundwater sampling), and decontamination rinse water will be collected and transferred for staging
in 55-gallon drums or bulk containers. Separate drums will be used for soil and water. Drums will be
moved to a central staging area and stored on pallets until removal. Pending soil waste
characterization, the drums will be transported and disposed by a licensed contractor at an off-site
facility licensed to accept the waste. IDW characterization, transport, and disposal will be performed

after all IDW collection has been completed and properly containerized.

e Disposable PPE and disposable sampling equipment/materials (spent tubing, etc.) will be disposed of

as general refuse at an approved disposal location.

14.2 ANALYTICAL TASKS

Chemical analysis of groundwater samples will be performed by a subcontracted laboratory, Katahdin
Analytical Services (Katahdin). Katahdin will perform chemical analyses in accordance with the methods
identified in Worksheet #19 and the requirements of the analytical specification for laboratory services

developed for this work by Tetra Tech (Appendix D).

Katahdin will follow the laboratory-specific SOPs (Worksheets #19 and #23) developed based on the
methods listed in Worksheet #19. Copies of the Laboratory SOPs are included in Appendix E.
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14.3 DATA MANAGEMENT AND REVIEW

Data management and review tasks are described below and in other worksheets in this SAP, as noted

below.

Project documentation and records

o Field sample collection and field measurement records are described in Worksheets #27 and #29.
e Laboratory data package deliverables are described in the analytical specification (Appendix D).

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

Data recording formats — These formats are described in Worksheet #27.

Data Handling and Management - After the field investigation is completed, the field sampling log

sheets will be organized by date and media 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 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
laboratories will meet the requirements of the technical specification. The electronic data results will be
automatically downloaded into the Tetra Tech database in accordance with 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 is tracked from its generation to its archiving in the Tetra Tech project-specific
files. The Project Chemist (or designee) is responsible for tracking the samples collected and
shipped to the contracted laboratory. Upon receipt of the data packages from the analytical
laboratory, the 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 the analytical

laboratory.

o Data Storage, Archiving, and Retrieval. The data packages received from the subcontract
laboratory are tracked in the data validation log book. After the data are validated, the data
packages are entered into the Tetra Tech CLEAN file system and archived in secure files. The field

records including field logbooks, sample logs, chain-of-custody records, and field calibration logs will
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be submitted by the FOL to be entered into the 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.

e Data Security. The Tetra Tech project files are 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. Access to the data files is restricted to qualified

personnel only. File and data backup procedures are routinely performed.

Data Review

e Data verification processes are described in Worksheet #34.
e Data validation processes are described in Worksheets #35 and #36.

e Usability assessment processes are described in Worksheet #37.

14.4 PROJECT REPORT

At the conclusion of the sampling program, Tetra Tech will prepare a technical memorandum which will
include a summary of laboratory analysis results and will include a water table contour map. The report
will be prepared in draft format (paper/electronic format) for Navy, USEPA, and MassDEP review and

then finalized (paper/electronic format) based upon the agreed-upon resolution of reviewer comments.
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SAP Worksheet #15a -- Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

The laboratory will evaluate results down to the laboratory detection limit (DL), and will report positive detections between the limit of quantitation (LOQ) and the
DL qualified as estimated “J” to represent uncertainty at concentrations less than the LOQ. The non-detected results will be qualified as “U” and reported with an
associated value of the Limit of Detection (LOD). In Worksheets #15a - #15f, the project action limit (PAL) is presented in bold font if it is less than the LOQ but
greater than or equal to the LOD; and the PAL is presented as bolded and shaded if it is less than the LOD. The limitations on data usability due to unmet
sensitivity goals will be evaluated as described in Worksheet #37 and will be discussed in the project report.

Matrix: Groundwater, Analytical Group: VOC analysis by SW846, Method 8260B

Project . . Project Quantitation Katahdin Analytical Services
Analyte CAS Action Limit F_’ro_ject Action Limit Goal
Number (ug/) Limit Reference (ug/l) LOQ (ug/L) | LOD (ug/L) DL (ug/L)

VOCs

1,1,1-Trichloroethane 71-55-6 200 MCL 67 1 0.5 0.20
1,1,2,2-Tetrachloroethane 79-34-5 0.067 RSL, C 0.022 1 0.5 0.38
tlrlflluzortcr)lgrhlgzwoel(lzzrezon 113) 76-13-1 5900 RSL, N 2000 1 0.5 0.31
1,1,2-Trichloroethane 79-00-5 0.24 RSL, C 0.08 1 0.5 0.33
1,1-Dichloroethane 75-34-3 2.4 RSL, C 0.8 1 0.5 0.21
1,1-Dichloroethene 75-35-4 34 RSL, N 11 1 0.5 0.35
1,2,4-Trichlorobenzene 120-82-1 0.41 RSL, N 0.14 1 0.5 0.37
1,2-Dichlorobenzene 95-50-1 37 RSL, N 12 1 0.5 0.15
1,2-Dichloroethane 107-06-2 0.15 RSL, C 0.05 1 0.5 0.20
1,2-Dichloropropane 78-87-5 0.39 RSL, C 0.13 1 0.5 0.25
1,3-Dichlorobenzene 541-73-1 -- -- - 1 0.5 0.26
1,4-Dichlorobenzene 106-46-7 0.43 RSL, C 0.14 1 0.5 0.24
2-Butanone (MEK) 78-93-3 710 RSL, N 240 5 2.5 1.31
2-Hexanone 591-78-6 4.7 RSL, N 1.6 5 2.5 1.70
4-Methyl-2-pentanone (MIBK) 108-10-1 200 RSL, N 67 5 2.5 1.32
Acetone 67-64-1 2200 RSL, N 730 5 2.5 2.21
Benzene 71-43-2 0.41 RSL, C 0.14 1 0.5 0.26
Bromodichloromethane 75-27-4 0.12 RSL, C 0.04 1 0.5 0.33
Bromoform 75-25-2 8.5 RSL, C 2.8 1 0.5 0.23
Bromomethane 74-83-9 0.87 RSL, N 0.29 2 1 0.49
Carbon disulfide 75-15-0 100 RSL, N 33 1 0.5 0.25
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Project . . Project Quantitation Katahdin Analytical Services
Analyte CAS Action Limit F_’ro_ject Action Limit Goal
Number (ug/L) Limit Reference (ug/L) LOQ (ug/L) | LOD (ug/L) DL (ug/L)
Carbon tetrachloride 56-23-5 0.2 RSL, C 0.067 1 0.5 0.22
Chlorobenzene 108-90-7 9.1 RSL, N 3 1 0.5 0.22
Chloroethane 75-00-3 2100 RSL, N 700 2 1 0.55
Chloroform 67-66-3 0.19 RSL, C 0.063 1 0.5 0.32
Chloromethane 74-87-3 19 RSL, N 6.3 2 1 0.36
cis-1,2-Dichloroethene 156-59-2 37 RSL, N 12 1 0.5 0.21
cis-1,3-Dichloropropene 10061-01-5 0.43 RSL, C 0.14 1 0.5 0.19
Cyclohexane 110-82-7 1300 RSL, N 430 1 0.5 0.31
Dibromochloromethane 124-48-1 0.15 RSL, C 0.05 1 0.5 0.30
Dichlorodifluoromethane 75-71-8 39 RSL, N 13 2 1 0.24
Ethylbenzene 100-41-4 1.5 RSL, C 0.5 1 0.5 0.21
Isopropylbenzene 98-82-8 68 RSL, N 23 1 0.5 0.23
m-Xylene 108-38-3 120 RSL, N 40 1 0.5 0.53
Methyl acetate 79-20-9 3700 RSL, N 1200 1 0.5 0.30
Methylcyclohexane 108-87-2 -- -- - 5 2.5 1.13
Methylene chloride 75-09-2 4.8 RSL, C 1.6 1 0.5 0.36
Methyl-tert-butyl ether 1634-04-4 12 RSL, C 4 1 0.5 0.23
o-Xylene 95-47-6 120 RSL, N 40 1 0.5 0.40
p-Xylene 106-42-3 120 RSL, N 40 1 0.5 0.27
Styrene 100-42-5 100 MCL 33 1 0.5 0.25
Tetrachloroethene 127-18-4 0.11 RSL, C 0.037 1 0.5 0.20
Toluene 108-88-3 230 RSL, N 77 1 0.5 0.28
trans-1,2-Dichloroethene 156-60-5 11 RSL, N 3.7 2 1 0.24
trans-1,3-Dichloropropene 10061-02-6 0.43 RSL, C 0.14 2 1 0.25
Trichloroethene 79-01-6 2 RSL, C 0.67 3 1.5 0.25
Trichlorofluoromethane 75-69-4 130 RSL, N 43 1 0.5 0.20
Vinyl chloride 75-01-4 0.016 RSL, C 0.0053 1 0.5 0.38
Xylenes (total) 1330-20-7 20 RSL, N 6.7 1 0.5 0.31
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SAP Worksheet #15b -- Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

Matrix: Groundwater, Analytical Group: PAH analysis by SW846, Method 8270C-SIM

Project Action | Project Action F_’roj_ect o Katahdin Analytical Services
Analyte CAS Number Limit Limit Quantlgi(t)lgln Limit LO L | Lob wa) | bL IL
(ug/L) Reference (ug/l) Q (ugl) (ug/L) (ug/L)

PAHs

2-Methylnaphthalene 91-57-6 15 RSL, N 5 0.20 0.1 0.077
Acenaphthene 83-32-9 220 RSL, N 73 0.20 0.1 0.064
Acenaphthylene 208-96-8 220 RSL, N 73 0.20 0.1 0.054
Anthracene 120-12-7 1100 RSL, N 370 0.20 0.1 0.044
Benzo(a)anthracene 56-55-3 0.029 RSL, C 0.0097 0.20 0.1 0.046
Benzo(a)pyrene 50-32-8 0.0029 RSL, C 0.00097 0.20 0.1 0.066
Benzo(b)fluoranthene 205-99-2 0.029 RSL, C 0.0097 0.20 0.1 0.089
Benzo(g,h,i)perylene 191-24-2 110 RSL, N 37 0.20 0.1 0.065
Benzo(k)fluoranthene 207-08-9 0.29 RSL, C 0.097 0.20 0.1 0.049
Chrysene 218-01-9 2.9 RSL, C 0.97 0.20 0.1 0.036
Dibenzo(a,h)anthracene 53-70-3 0.0029 RSL, C 0.00097 0.20 0.1 0.070
Fluoranthene 206-44-0 150 RSL, N 50 0.20 0.1 0.073
Fluorene 86-73-7 150 RSL, N 50 0.20 0.1 0.061
Indeno(1,2,3-c,d)pyrene 193-39-5 0.029 RSL, C 0.0097 0.20 0.1 0.052
Naphthalene 91-20-3 0.14 RSL, C 0.047 0.20 0.1 0.064
Phenanthrene 85-01-8 110 RSL, N 37 0.20 0.1 0.051
Pyrene 129-00-0 110 RSL, N 37 0.20 0.1 0.059
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Matrix: Groundwater, Analytical Group: Pesticide by SW846, Method 8081B

Title: Groundwater Investigation
Document Number: W5210647F
Revision Number: 2
Revision Date: September 2010

Project Katahdin Analytical Services
Project Action Limit | Project Action uantitation
Analyte CAS Number S ail) Limis Referonce | Limit Goa LOQ (uglL) LOD (ug/L) DI (ug/L)
(ug/L)

Pesticides
4,4 DDD 72-54-8 0.28 RSL, C 0.093 0.02 0.01 0.0018
4,4-DDE 72-55-9 0.2 RSL, C 0.067 0.02 0.01 0.00098
4,4-DDT 50-29-3 0.2 RSL, C 0.067 0.02 0.01 0.00178
Aldrin 309-00-2 0.004 RSL, C 0.0013 0.01 0.005 0.00148
alpha-BHC 319-84-6 0.011 RSL, C 0.0037 0.01 0.005 0.00138
alpha-Chlordane 5103-71-9 0.19 RSL, C 0.063 0.01 0.005 0.00152
beta-BHC 319-85-7 0.037 RSL, C 0.012 0.01 0.005 0.00126
delta-BHC 319-86-8 0.011 RSL, C 0.0037 0.01 0.005 0.0026
Dieldrin 60-57-1 0.0042 RSL, C 0.0014 0.02 0.01 0.0013
Endosulfan | 959-98-8 22 N 7.3 0.01 0.005 0.00128
Endosulfan Il 33213-65-9 22 N 7.3 0.02 0.01 0.00114
Endosulfan sulfate 1031-07-8 22 N 7.3 0.02 0.01 0.00134
Endrin 72-20-8 1.1 N 0.37 0.02 0.01 0.00168
Endrin aldehyde 7421-93-4 1.1 N 0.37 0.02 0.01 0.00124
Endrin ketone 53494-70-5 1.1 N 0.37 0.02 0.01 0.00156
gamma-BHC (Lindane) 58-89-9 0.061 RSL, C 0.02 0.01 0.005 0.00144
gamma-Chlordane 5103-74-2 0.19 RSL, C 0.063 0.01 0.005 0.0012
Heptachlor 76-44-8 0.015 RSL, C 0.005 0.01 0.005 0.0016
Heptachlor epoxide 1024-57-3 0.0074 RSL, C 0.0025 0.01 0.005 0.00148
Methoxychlor 72-43-5 18 N 6 0.10 0.05 0.00168
Toxaphene 8001-35-2 0.061 RSL, C 0.02 0.2 0.1 0.034
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

SAP Worksheet #15d -- Reference Limits and Evaluation Table

(UFP-QAPP Manual Section 2.8.1)

Matrix: Groundwater, Analytical Group: PCBs by SW846, Method 8082A

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

Proi . Project Katahdin Analytical Services
roject Action Proi Acti S
Analyte CAS Number Limit roject Action Qu_an_tltatlon

« Limit Reference | Limit Goal LOQ (ug/L) LOD (ug/L) DL (ug/L)

g/L)
(ug/L)

PCBs
Aroclor-1016 12674-11-2 0.26 N 0.087 0.1 0.05 0.03
Aroclor-1221 11104-28-2 0.0068 RSL, C 0.0023 0.1 0.05 0.04
Aroclor-1232 11141-16-5 0.0068 RSL, C 0.0023 0.1 0.05 0.0178
Aroclor-1242 53469-21-9 0.034 RSL, C 0.011 0.1 0.05 0.036
Aroclor-1248 12672-29-6 0.034 RSL, C 0.011 0.1 0.05 0.04
Aroclor-1254 11097-69-1 0.034 RSL, C 0.011 0.1 0.05 0.0164
Aroclor-1260 11096-82-5 0.034 RSL, C 0.011 0.1 0.05 0.034
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C
Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

SAP Worksheet #15e -- Reference Limits and Evaluation Table

(UFP-QAPP Manual Section 2.8.1)

Matrix: Groundwater, Analytical Group: Metals analysis by SW846, Methods 6020A/7470A

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

Projec_t A_ction Project Action Projec_t Quantitation Katahdin Analytical Services
Analyte CAS Number (t'g}ll_t) Limit Reference LITJ;/CI;_())al LOQ (ug/L) LOD (ug/L) DL (ug/L)

Metals

Aluminum 7429-90-5 3700 RSL, N 1200 300 40 10
Antimony 7440-36-0 1.5 RSL, N 0.5 1.0 0.5 0.2
Arsenic 7440-38-2 0.045 RSL, C 0.015 5.0 4.0 1.0
Barium 7440-39-3 730 RSL, N 240 2.0 1.0 0.5
Beryllium 7440-41-7 4 MCL 1.3 1.0 0.20 0.060
Cadmium 7440-43-9 1.8 RSL, N 0.6 1.0 0.20 0.05
Calcium 7440-70-2 -- -- - 100 80 40
Chromium 7440-47-3 0.043 RSL, C 0.014 3.0 2.0 0.50
Cobalt 7440-48-4 1.1 RSL, N 0.37 1.0 0.3 0.080
Copper 7440-50-8 150 RSL, N 50 3.0 2.0 0.50
Iron 7439-89-6 2600 RSL, N 870 100 60 30
Lead 7439-92-1 15 MCL 5 1.0 0.5 0.2
Magnesium 7439-95-4 -- -- - 100 80 40
Manganese 7439-96-5 88 RSL, N 29 4.0 3.0 1.0
Mercury 7439-97-6 1.1 RSL, N 0.37 0.20 0.10 0.037
Nickel 7440-02-0 73 RSL, N 24 2.0 1.2 0.3
Potassium 7440-09-7 -- -- - 1000 400 200
Selenium 7782-49-2 18 RSL, N 6 50 3.0 1.0
Silver 7440-22-4 18 RSL, N 6 1.0 0.40 0.1
Sodium 7440-23-5 -- -- - 1000 400 100
Thallium 7440-28-0 2 MCL - 2.0 0.4 0.1
Vanadium 7440-62-2 18 RSL, N 6 5.0 3.0 1.0
Zinc 7440-66-6 1100 RSL, N 370 10 8.0 5.0
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Dates Draft
Activities Organization Anticipated Date(s) Anticipated Date of Deliverable Dellveéa?le Due

of Initiation Completion ate
Site Walkover Tetra Tech July 2010 Same day
Piezometer Installation Tetra Tech July 2010 5 days after initiation .

Technical
) . Memorandum October 2010

Piezomater Development Tetra Tech July 2010 5 days after initiation
Water Level Round gnd Tetra Tech July 2010 3 days after initiation
Groundwater Sampling
Piezometer Survey TBD July 2010 1 day after initiation Survey Report July 2010
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

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

Section 17.1 below presents the overall sampling design and rationale for this project, and Section 17.2 provides the detailed plan for collecting samples and

submitting them for analysis.

171 SAMPLING DESIGN AND RATIONALE

The sampling design for this project is based on the need to determine if groundwater quality has been impacted by debris disposed at/near ground surface. Since
groundwater sampling has not been previously conducted at the Site, the analyte groups for this project were selected to allow detection of a wide range of

possible groundwater contaminants.

The Project Team chose a biased sampling design for this project as a cost-effective design that will provide the required groundwater quality and flow direction
information. Piezometer locations were selected to determine groundwater flow direction and concentrations of potential contaminants in groundwater exiting the
Site, at the source area (worst-case scenario), and at one presumed upgradient location. The design requires collection of shallow groundwater samples from the
new piezometers installed for this investigation at locations downgradient of and within the debris area, specifically, the part of the debris area where previous
sediment or soil sample results demonstrated risk to ecological receptors or to human health. A shallow groundwater sample will also be collected from a new
piezometer at a location north (the presumed upgradient direction) of the source area, to assist in evaluating the “site-relatedness” of potential contaminants.

Details concerning planned boring locations and sequencing of field activities and laboratory analyses are provided in Section 17.2.

17.2 SAMPLING AND ANALYSIS PLAN

The following summarizes the details of the SAP.

Matrices to be Sampled — Shallow overburden groundwater samples will be collected.
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

Sampling Frequency/Timing — A single groundwater sampling event is anticipated to be performed in July 2010. The piezometers will be developed and allowed

to equilibrate for at least 1 week prior to sampling. Samples will be collected after a synoptic water level round is completed.

Sampling Locations/# Samples — The five groundwater sampling locations are presented on Figure 4 and in Worksheet #18.

Three piezometers, PZ-101 through PZ-103, will be installed outside the historical study area boundary, as shown on Figure 4, in order to evaluate groundwater
quality in the direction presumed as downgradient of the debris area. PZ-104 will be located within the debris area and south of the seasonal pond, to determine
possible impacts to groundwater in the area of highest historical sediment contamination. PZ-105 will be located north of the debris area and west of the seasonal

pond, in the presumed upgradient direction of the debris area.

Piezometer locations may be moved because of potential obstacles to drill rig access (boulders, trees, or debris) and to avoid the seasonal pond. Piezometers will

be placed to avoid the pond’s location, even if it is dry at the time of investigation, in order to aid potential future sampling efforts.

After the piezometers have been installed and developed, groundwater samples will be collected from each of the five piezometers using low-flow sampling
methods. The samples will be analyzed for VOCs, PAHS, pesticides, PCBs, and metals, by a subcontracted laboratory, Katahdin Analytical Services. Since site
groundwater was not included in prior investigations, this conservative approach for chemical analysis will allow detection of a wide range of possible groundwater

contaminants.
The validated analytical data and groundwater contour map will be presented in a technical memorandum which will describe the investigation results and
recommend future action for the Site, if necessary. The groundwater levels will be used to confirm the groundwater flow direction and determine if the piezometer

network is sufficient to characterize groundwater at the Site.

Sampling Methods — The sampling methods are listed in Worksheet #18 and discussed in Worksheet #14. Project-specific sampling procedures are presented in
Appendix C.

WS #17 Page 49 of 90



Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

Analytical Groups/Methods

The groundwater samples will be analyzed for VOCs, PAHS, pesticides, PCBs, and metals by Katahdin Analytical Services.

The specific analytes are presented in Worksheet #15a through #15e. The analytical methods are listed in Worksheet #19. The rationale for the selection of

target analytes and analytical methods is discussed in Worksheet #11 and Section 11.2.

The use of each type of field measurement is discussed in Worksheet #11 and Section 11.2.

Field QC samples are discussed in Worksheet #20.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table
(UEP-QAPP Manual Section 3.1.1)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

sampine oeaten | qypeol | waix Depth? Analytical Group® Nemoerof | Sanping SO
Pz-101 Laboratory Groundwater 1-10 VOCs, PAHS, pesticides, PCBs, metals 1 GW-0001"
PZ-102 Laboratory Groundwater 1-10 VOCs, PAHSs, pesticides, PCBs, metals 1 GW-0001"
PZ-103 Laboratory Groundwater 1-10 VOCs, PAHS, pesticides, PCBs, metals 1 GW-0001"
PZ-104 Laboratory Groundwater 1-10 VOCs, PAHS, pesticides, PCBs, metals 1 GW-0001"
PZ-105 Laboratory Groundwater 1-10 VOCs, PAHSs, pesticides, PCBs, metals 1 GW-0001"

Notes:

1. Sample nomenclature is detailed in Worksheet #27.
2. Sample depth is the estimated/proposed screen depth below ground surface.
3. See Worksheet #21 for the complete reference. In addition to the SOPs listed, project-specific groundwater sampling procedures are provided in Appendix C.
The project-specific field procedures will be followed unless these procedures do not provide guidance on a specific field task issue; in that case, the
procedures in the cited SOPs will be followed.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Ivtical Ivtical and , Containers Sample | Preservation Requirements | Maximum Holding
Matrix Analytica Analytical and Preparation ) volume® _ . Time
Groupl Method/SOP Reference? (number, size, and (chemical, temperature, light .
type) (units) protected) (preparation/
analysis)
VOCs SW-846 5030, 8260B/CA-202 Three VOC vials 40 mL Hydrochloric acid to pH<2, | 1 4.6 16 analysis
Coolto4+2°C
SW-846 3510C or 3520C, Two glass amber o 7 days to extraction
Aqueous PAHS 8270C SIM/CA-213, CA-502 bottles 1L Coolto4+2°C 40 days to analysis
Samples .- SW-846 3510C or 3520C, One glass amber o 7 days to extractiqn
(GroSndwater Pesticides 8081B/ CA-302, CA-515 bottle 1L Coolto4+2°C 40 days to analysis
and field SW-846 3510C or 3520C, One glass amber R
blanks) PCBs 8082A/ CA-329. CA-515 bottle 1L Coolto4 £2°C None
SW-846 30108, 6020A 180 days to analysis
Metals | 7470A/CA-604, CA-615, CA- One polyethylene 1L Nitric Acid to pH<2, except mercury
627 ' ’ bottle coolto4+2°C which is 28 days to
analysis
Notes:

1. Refer to Worksheet #15 for specific target analytes.

2. Refer to the Analytical SOP References table (Worksheet #23).
3.  Minimum sample volume requirement.
4

Maximum holding time is calculated from the time the sample is collected to the time the sample is extracted, digested or analyzed Based on SW846,

Chapter Four, Revision 4, February 2007.
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Project-Specific Sampling and Analysis Plan
Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

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

Notes:
1.
2.

WS #20

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

No. of No. of No. of No. of ‘ Total No.

. Analytical - O No. of Field Assigned : g No. o of

Matrix Sampling . 1 Source Equip. Trip

Group Locations Duplicates Laboratory Blanks™ Blanks® Blanks® Samples
QC Samples™? anks to Lab?

VOCs 5 1 1 1 1 1 9

PAHs 5 1 1 1 1 - 8

Groundwater .

Pesticides 5 1 1 1 1 -- 8

PCBs 5 1 1 1 1 - 8

Metals 5 1 1 1 1 - 8

See Worksheet 12 for details on field QC samples.

Total number of samples does not include the laboratory QC samples.
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

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

L Modified for
Reference . . Ong_mat'lng . Project
Title, Revision Date and / or Number Organization of Equipment Type Comments
Number Sampling SOP Work?
piing (Y/N)
GH-1.2 - Evaluation of Existing Monitoring Electronic water level
GH-1.2 | Wells and Water Level Measurement; Tetra Tech - N SOP is included in Appendix A.
o indicator
Revision 2, September 2003
GH-2.5 — Groundwater Contour Maps and Photo-ionization detector, SOP is included in Appendix A.
GH-2.5 Flow Determinations; Revision 1, February Tetra Tech electronic water level Y Also see Appendix C-1 for
2009 indicator, pump or checkvalve project-specific procedures.
GH-2.8 — Groundwater Monitoring Well . . . .
GH-2.8 Installation: Revision 3, September 2003 Tetra Tech Not applicable N SOP is included in Appendix A.
Hs-1.0 |HS-1.0- Utility Locating and Excavation Tetra Tech Magnetometer N SOP is included in Appendix A.

Clearance; Revision 2, December 2003
SA-1.1 — Groundwater Sample Acquisition
SA-1.1 and Onsite Water Quality Testing; Tetra Tech Groundwater quality meters N SOP is included in Appendix A.
Revision 7, April 2008

SA-2.5 — Direct Push Technology;

DPT drill rig, photo-ionization

SA-2.5 Revision 3, September 2003 Tetra Tech detector, sampling materials N SOPis included in Appendix A.
. . Sample Bottleware
) SA-6.1 - Non-Radiological Sample . e . . .
SA-6.1 Handling : Revision 3. February 2004 Tetra Tech I\P/laa(t::zg:gg Material, Shipping N SOP is included in Appendix A.
SA6.3 SA-6.3 - Field Documentation; Revision 3, Tetra Tech Field Logbqok, Field Sample N SOP is included in Appendix A.
March 2009 Forms, Boring Logs
Decontamination Equipment
i SA-7.1 - Decontamination of Field (scrub brushes, phosphate . . .
SA-7.1 Equipment; Revision 6, January 2009 Tetra Tech free detergent, de-ionized N SOP is included in Appendix A.
water)
GW-0001 - Low Stress (Low Flow) Purging . . :
. . . . SOP is included in Appendix A.
GW-0001 and Sampling Procedure for the Collection USEPA Submersible pump, multi- N Also see Appendix C-1 for

of Groundwater Samples from Monitoring Region 1/GW-0001 | parameter meter, turbidimeter

Wells; Revision 3, January 2010 project-specific procedures.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Calibration/
Verification

Beginning and
end of day

Replacement

Field Equipment Activity1 Frequency Acgﬁ?éﬁr;ce C(’)Ar(r:(;,\i((:)trl]ve Resp. Person SOP Reference Comments
YSI 600 Series Visual Inspection | Daily Manufacturer’s Operator FOL or designee | GW-0001, None.
Water Quality Guidance Correction or Manufacturer’s
Meter Calibration/ Beginning and Replacement Guidance
Verification end of day
Turbidity Meter Visual Inspection | Daily Manufacturer’'s Operator FOL or designee | GW-0001, None.
Guidance; Correction or Manufacturer’s
Calibration/ Beginning and Calibrations must | Replacement Guidance
Verification end of day bracket expected
values.
Initial Calibration
Verification (ICV)
must be <5 NTU.
Water Level Visual Inspection | Daily 0.01 foot Operator FOL or designee | GH-1.2 None.
Indicator and accuracy Correction or
Oil/Water Field checks as | Once upon Replacement
Interface Probe per manufacturer | receiving from
vendor
Photo-lonization | Visual Inspection | Daily Manufacturer’s Operator FOL or designee | Manufacturer’s None.
Detector (PID) Guidance Correction or Guidance

1. Rental equipment and instruments will be used in the field. The rental firms will be responsible for the proper care, maintenance, and repair of these items, and for
tracking and documenting equipment and instrument maintenance and repairs. The FOL will ensure that the equipment is operational and suitable for its intended use.

2. In addition laboratory instrument calibration, method blank, and method specific QC are performed. The frequency, acceptance criteria, and corrective actions are
presented in the SOP. Field duplicates also will be analyzed as presented in Worksheet #12.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

L . . N Modified for
Lab SOF’1 Title, Revision Date?, and / or Number Deflnl_tlve or Matrix and Analytical Instrument Orga_mlzatlon _ Project Work?
Number Screening Data Group Performing Analysis (YIN)
CA-101 Equipment Maintenance, 08/09, Revision 8. Definitve Various Various Katahdin N
CA-202 Analysis of VOAs by Purge and Trap GC/MS: Definitive Water/VOCs Gas Chromatography Katahdin N
SW-846 Method 8260, 04/10, Revision 11. (GC)/Mass
Spectroscopy (MS)
CA-213 Analysis of Semivolatile Organic Compounds Definitive Water/PAHs GC/MS Katahdin N
By: SW 846 Method 8270 — Modified For
Selected lon Monitoring (SIM), 04/10,
Revision 8.
CA-302 Analysis of Pesticides by Gas Definitive Water/Pesticides GC/Electron Capture Katahdin N
Chromatography/Electron Capture Detector Detector (ECD)
(GC/ECD): SW-846 Method 8081. 04/10,
Revision 11.
CA-329 Analysis Of PCBs As Total Aroclors By Gas Definitive Water/PCBs GC/ECD Katahdin N
Chromatography/Electron Capture Detector
(GC/ECD): SW-846 Method 8082, 04/10,
Revision 11.
CA-502 Preparation Of Aqueous Samples For Definitive Water/PAHs Not applicable Katahdin N
Extractable Semivolatile Analysis, 10/09, (extraction)
Revision 6.
CA-515 Preparation of Aqueous Samples for Definitive Water/Pesticides/PCBs Not applicable Katahdin N
Pesticides/PCBs Analysis, 10/09, Revision 6. (extraction)
CA-604 Acid Digestion of Aqueous Samples by Definitive Water/Metals Not applicable Katahdin N
USEPA Method 3010 for ICP Analysis of (digestion)
Total or Dissolved Metals, 04/10, Revision 5.
CA-615 Digestion and Analysis of Aqueous Samples Definitive Water/Mercury Mercury Analyzer Katahdin N
for Mercury by USEPA Method 7470, 04/10,
Revision 5.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

- . . . Modified for
Lab SOP]_ Title, Revision Date?, and / or Number Def'm.tlve or Matrix and Analytical Instrument Orggmzatlon . Project Work?
Number Screening Data Group Performing Analysis (YIN)
CA-627 Trace Metals Analysis By ICP-MS Using Definitive Water/Metals ICP-MS Katahdin N
USEPA Method 6020, 04/10, Revision 7.

1. The analytical SOPs are included in Appendix E.
2. The date provided is the most recent date the listed revision was reviewed but not changed.
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Project-Specific Sampling and Analysis Plan
Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Calibration Frequency of Person SOP
Instrument . . Acceptance Criteria Corrective Action (CA) | Responsible for
Procedure Calibration CA Reference
GCMS-VOCs Initial Calibration (ICAL) | Instrument receipt, The average Response Factors (RFs) for Correct problem then Analyst, Department [ CA-202
- Six-point initial major instrument System Performance Check Compound repeat calibration. Manager
calibration for all change, when (SPCCs) must be > 0.30 for chlorobenzene
analytes. continuing calibration and 1,1,2,2-tetrachlorobenzene and = 0.10
verification does not for chloromethane, 1,1-Dichloroethane and
meet criteria. bromoform.
The Percent Relative Standard Deviations
(%RSDs) for RFs of Calibration Check
Compound (CCCs) must be < 30%. and one
option below for non CCC compounds:
Option 1) %RSDs for all other compounds
must be < 15%. If not met:
Option 2) Linear least squares regression:
correlation coefficient (r) = 0.995
Option 3) Non-linear regression: coefficient
of determination (%) = 0.99 (6 points for
second order).
Second Source Once after each ICAL. |Percent Recovery (%R) must be within 80- Correct problem and verify | Analyst, Department
Calibration Verification 120% for all project compounds. second source standard. | Manager
(ICv) Rerun second source
verification. If that fails,
correct problem and repeat
ICAL.
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Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C
Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Calibration Frequency of Lo . . Perspn SOP
Instrument . : Acceptance Criteria Corrective Action (CA) | Responsible for
Procedure Calibration CA Reference
Establish Retention Once per ICAL for each | Position shall be set using the midpoint NA. Analyst, Department
Time (RT) Window analyte and surrogate. |standard of the ICAL curve when ICAL is Manager
Position performed. On days when ICAL is not
performed, the initial CCV is used.
Evaluation of Relative | With each sample. RRT of each target compound must be Correct problem, then Analyst, Department
Retention Times within £0.06 RPT units. rerun ICAL. Manager
(RRTs)
Continuing Calibration | Daily before sample Percent Drift or Difference (%D) must be < | DoD project level approval | Analyst, Department
(ccv) analysis and every 12 20% for all project compounds. must be obtained for each | Manager
hours of the failed analytes or
RFs for SPCCs must be >0.10 & >0.30 f:kr;ic“"e action must be
(compounds as listed above in ICAL block). Correct problem, then
rerun calibration
verification. If that fails,
then repeat ICAL.
Reanalyze all samples
since last acceptable CCV.
BFB Tune Prior to ICAL and at the | Criteria listed in Section 7.3, current revision | Retune and/or clean Analyst, Department
beginning of each 12- of SOPs CA-202. source. Manager
hour clock.
WS #24 Page 59 of 90



Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C
Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Calibration Frequency of Person SOP
Instrument . . Acceptance Criteria Corrective Action (CA) | Responsible for
Procedure Calibration CA Reference
GCMS - SIM ICAL - Six-point initial | Instrument receipt, Project specific criteria: Recalibrate and/or perform | Analyst, Department | CA-213
PAHs calibration for all major instrument Average Response Factor (RF) for all PAHs | the necessary equipment | Manager
analytes. change, when CCV > 0.05. maintenance. Check the
does not meet criteria. calibration standards.
RSD for RFs for all PAHs : < 30% Reanalyze the affected
or one option below: data.
Option 1) Linear least squares regression: r
= 0.995
Option 2) Non-linear regression: r’>0.99 (6
points for second order).
ICV Once after each ICAL. | %R must be within 80-120% for all project Correct problem and verify | Analyst, Department
compounds. second source standard. Manager
Rerun second source
verification. If that fails,
correct problem and repeat
ICAL.
Cccv Daily before sample Project specific criteria: DoD project level approval | Analyst, Department
analysis and every 12 For all PAHs = 0.05 must be obtained for each | Manager
hours of the failed analytes or
All PAHs and surrogates < 25%D corrective action must be
(D = Difference or Drift); taken.
Correct problem, then
rerun calibration
verification. If that fails,
then repeat ICAL.
Reanalyze all samples
since last acceptable CCV.
DFTPP Tune Prior to ICAL and at the | Criteria listed in Section 7.4, current revision | Retune and/or clean Analyst, Department
beginning of each 12- of SOPs CA-213 source. Manager
hour clock.
ICP-MS Tune Daily prior to calibration. | Mass calibration must be within 0.1 atomic Perform necessary Analyst, Department | CA-627
mass unit (amu) from the true value. equipment maintenance. | Manager
Resolution must be <0.9 amu full width at 10%
peak height. Five injections %RSD must be
<5%.
ICAL - 4 point Daily prior to sample Correlation coefficient (r) must be = 0.995. |Recalibrate and/or perform [ Analyst, Department
calibration plus blank analysis. necessary equipment Manager
maintenance. Check
calibration standards.
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Calibration Frequency of Person SOP
Instrument . . Acceptance Criteria Corrective Action (CA) | Responsible for
Procedure Calibration CA Reference
ICV (Second Source) Once after each ICAL, |%R must be within 90-110% of true values. | Do not use results for Analyst, Department
and before beginning a failing elements unless the | Manager
sample run. ICV > 110% and the
sample results are non-
detect.
Investigate and correct
problem.
Calibration Blanks Before beginning a No analytes detected > LOD. Correct the problem, then | Analyst, Department
(initial and continuing) | sample sequence, after re-prepare and reanalyze. |Manager
every 10 samples and
at end of the analysis
sequence. For negative
blanks, absolute value <
LOD.
Cccv After every 10 samples | %D must be within 90-110% of true values. [ Correct problem, rerun Analyst, Department
and at the end of each calibration verification. If Manager
run sequence. that fails, then repeat
ICAL. Reanalyze all
samples since the last
successful calibration
verification.
Low-level Calibration Daily, after one-point %R must within 80%-120% of true value. Do not use results for Analyst, Department
Check Standard ICAL. failing elements, unless Manager
low-level standard
recovery > upper limit and
sample results are non-
detect. Investigate and
correct the problem.
ICS-ICSA & ICSB Daily, before sample ICSA recoveries must be less than the Correct the problem, then |Analyst/ Supervisor
injections absolute value of the LOD and ICSB %Rs re-prepare checks and
must be within 80-120% of the true value. reanalyze all affected
samples.
Mercury ICAL - 5 points plus a | Upon instrument Correlation coefficient (r) must be = 0.995. Recalibrate and/or perform | Analyst, Department | CA-615
analyzer calibration blank receipt, major necessary equipment Manager
instrument change, at maintenance. Check
the start of each day. calibration standards.
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Calibration Frequency of Person SOP
Instrument . . Acceptance Criteria Corrective Action (CA) | Responsible for
Procedure Calibration CA Reference
ICV (Second Source) Once after each ICAL, [%R must be within 90-110% of the true Correct problem and verify | Analyst, Department
prior to beginning a value. second source standard. Manager
sample run. Rerun ICV. If that fails,
correct problem and repeat
ICAL.
Calibration Blank Before beginning a No analytes detected > LOD. Correct problem. Re- Analyst, Department
sample sequence, after prepare and reanalyze Manager
every 10 samples and calibration blank. All
at end of the analysis samples following the last
sequence. For negative acceptable calibration
blanks, absolute value < blank must be reanalyzed.
LOD.
Cccv Beginning and end of %D must be within 80-120% of the true Correct problem, rerun Analyst, Department
each run sequence and |value. calibration verification. If Manager
every 10 samples. that fails, then repeat
ICAL. Reanalyze all
samples since the last
successful calibration
verification.
GC/ECD- ICAL - 6 point Instrument receipt, One of the options below: Option 1: %RSD | Repeat ICAL and/or Analyst, Department [ CA-302
Pesticides calibration of individual | major instrument for each analyte must be < 20%; Option 2: perform necessary Manager
pesticides. change, when CCV linear least squares regression: r must be = | equipment maintenance.
does not meet criteria. | 0.995; Option 3: non-linear regression: r Check calibration
must be = 0.99 (6 points shall be used for standards. Reanalyze
second order). affected data.
Mid-point calibration of Toxaphene; if
detected in sample, 6-point calibration is
performed.
ICV Immediately following %R must within 80%-120% of true value. Correct problem, rerun Analyst, Department
ICAL. ICV. If that fails, repeat Manager
ICAL.
ccv Prior to sample %D must within 80%-120% of true value Correct problem, then Analyst, Department
analysis, after every 10 |from the ICAL. rerun calibration Manager
field samples, and at the verification. If that fails,
end of the analysis then repeat ICAL.
seguence. Reanalyze all samples
since the last successful
calibration verification.
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Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Calibration Frequency of . . . Person SOP
Instrument . . Acceptance Criteria Corrective Action (CA) | Responsible for
Procedure Calibration CA Reference
Breakdown Check Perform daily prior to | The degradation must be < 15% for Column maintenance; |[Analyst, Department
sample analysis. both Endrin and DDT. injection port Manager
maintenance.
GC/ECD-PCBs |ICAL - six-point Instrument receipt, Six point calibration of Aroclors 1016/1260, |Repeat ICAL and/or Analyst, Department [ CA-329

calibration is run.

major instrument
change, when CCV
does not meet criteria.

1242, 1248, and 1254 — One of the options
below: Option 1: %RSD for each analyte
must be < 20%; Option 2: linear least
squares regression: r must be = 0.995;
Option 3: non-linear regression: r* must be >
0.99 (6 points shall be used for second
order)

Mid-point calibration of Aroclors 1221 and
1232; if targets are detected, then 6-point
calibration is performed.

perform necessary
equipment maintenance.
Check calibration
standards. Reanalyze
affected data.

Manager

ICV Immediately following %R must be within 80-120% for all project Correct problem, rerun Analyst, Department
ICAL. taget analytes. ICV. If that fails, repeat Manager
ICAL.
Cccv Prior to sample %D must within 80%-120% of true value from | Correct problem, then Analyst, Department

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

the ICAL.

rerun calibration
verification. If that fails,
then repeat ICAL.
Reanalyze all samples
since the last successful
calibration verification.

Manager

1. Refer to the Analytical SOP References table (Worksheet #23).
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Site Name: AOC 55C
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SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
(UFEP-QAPP Manual Section 3.2.3)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Instrument / . . . L Inspection Acceptanc . . Respos. SOP
Equipment Maintenance Activity Testing Activity Activity Frequency e Criteria Corrective Action Person Reference
GCIMS Check pressure and gas VOCs lon source, Prior to ICAL | Acceptable Correct the problem and | Apalyst, CA-202
supply daily. Bake out trap injector liner, | and/or as ICAL or CCV |repeat ICAL or CCV. Department
and column, manual tune if column, necessary. Manager
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.
GCMS- SIM Check pressure and gas PAHs lon source, Prior to ICAL [ Acceptable Correct the problem and | Analyst, CA-213
supply daily. Manual tune if injector liner, | and/or as ICAL or CCV |repeat ICAL or CCV. Department
DFTPP not in criteria, column, necessary. Manager
change septa as needed, column flow.
change liner as needed, cut
column as needed. Other
maintenance specified in lab
Equipment Maintenance
SOP.
ICPMS Clean torch assembly and Metals Torch, Prior to ICAL [ Acceptable Correct the problem and | Analyst, CA-627
spray chamber when nebulizer, and as ICAL or CCV |repeat ICAL or CCV. Department
discolored or when spray necessary Manager
degradation in data quality is chamber,
observed. Clean nebulizer, pump tubing.
check argon, and replace
peristaltic pump tubing as
needed. Other
maintenance specified in lab
Equipment Maintenance
SOP.
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Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
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Instrument / . o . o Inspection Acceptanc . . Respos. SOP
Equipment Maintenance Activity Testing Activity Activity Frequency e Criteria Corrective Action Person Reference
Mercury Analyzer | Replace peristaltic pump Mercury Tubing, Prior to ICAL [ Acceptable Correct the problem and | Analyst, CA-615
tubing, replace mercury sample probe, | and as ICAL or CCV |repeat ICAL or CCV. Department
lamp, replace drying tube, optical cell. necessary Manager
clean optical cell and/or
clean liquid/gas separator as
needed. Other maintenance
specified in lab Equipment
Maintenance SOP.
GC/ECD Check pressure and gas Pesticides and PCBs | Injector liner, | Prior to ICAL | Acceptable Correct the problem and | Analyst, CA-302, CA-
supply daily. Change septa septa, and/or as ICAL or CCV |repeat ICAL or CCV. Department 329
and/or liner as needed, column, necessary. Manager
replace or cut column as column flow.

needed. Other maintenance
specified in lab Equipment
Maintenance SOP.

1. Refer to the Analytical SOP References table (Worksheet #23).
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Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation

Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010

SAP Worksheet #26 -- Sample Handling System
(UEP-QAPP Manual Appendix A)

Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): FOL, Tetra Tech

Sample Packaging (Personnel/Organization): FOL, Tetra Tech

Coordination of Shipment (Personnel/Organization): FOL, Tetra Tech

Type of Shipment/Carrier: Hand carrier or overnight courier service (FedEx)

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Katahdin - Sample custodians

Sample Custody and Storage (Personnel/Organization): Katahdin - Sample custodians

Sample Preparation (Personnel/Organization): Katahdin - Extraction and metals preparation laboratory analysts

Sample Determinative Analysis (Personnel/Organization): Katahdin - GC, GC/MS, ICP-MS laboratory analysis

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): Refrigerated storage: 30 days; shelf storage: an additional 30 to 60 days.

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 6 months

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

SAMPLE DISPOSAL

Personnel/Organization: Katahdin - Sample Custodians
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Site Name: AOC 55C Document Number: W5210647F
Project Name: Former Naval Air Station South Weymouth Revision Number: 2
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SAP Worksheet #27 — Sample Custody Requirements Table
(UEP-QAPP Manual Section 3.3.3)

Each sample to be collected will be assigned a unique sample-tracking number that will be used to
catalog the associated results. The sample-tracking number will consist of alpha-numeric characters
identifying the Site, sample medium, location, and date of collection. Any other pertinent information
regarding sample identification will be recorded on the sample log sheets or in the field logbooks. The

alpha-numeric (A-N) coding to be used in the sample system is described below.

AAA - AA - AANNN - NNNN
(SiteID) -  (Medium) - (Location) - (Date)

Site identifier: 55C

Medium identifier: “GW" for groundwater samples

Sample location identifier: Each sample station will be assigned a unique location number.

Depth/Date: This portion of the sample tracking number will represent the date of the sample collection,
‘MMYY”.

For example, a groundwater sample from piezometer PZ-105 collected in July 2010 and sent for
laboratory analysis will be identified as: 55C-GW-PZ105-0710.

Quality Control Samples: Field QC designations will conform to the following formats:

o Field Duplicates: Blind field duplicate samples will be designated such that the location designation

will be replaced with “DUP” followed by a sequential value (the nth duplicate sample collected during
that sampling event) and the date (MMDDYY). The sample log sheet will note which sample location
the duplicate was collected from. For example, the first field duplicate sample collected July 1, 2010
would be labeled 55C-GW-DUP01-070110.

e Trip Blanks: Trip blank sample identifiers will consist of the Site identifier, the medium of the samples
associated with the trip blank, the label "-TB”, a sequential value (the nth trip blank collected for that
medium during that sampling event) and the date (MMDDYY). For example, the first trip blank
collected on July 1, 2010 would be labeled 55C-GW-TB01-070110.
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¢ Rinsate Blanks: Rinsate blank sample identifiers will consist of the Site identifier, the associated
sample medium for which the equipment is used, the label “-RB”, a sequential value (the nth trip
blank collected for that medium during that sampling event), and the date (MMDDYY), for example:
55C-GW-RB01-070110.

e Source Blanks: Source blank sample identifiers will consist of the Site identifier, the medium related
to that blank water, the label “-SB” for source blank, a sequential value (the nth trip blank collected for

that medium during that sampling event), and the date (MMDDYY). 55C-GW-SB01-070110.

e Laboratory QC samples: These assigned samples (matrix spike and matrix spike duplicate samples

or laboratory duplicates) have no separate sample identifier codes, but are noted on the

chain-of-custody form and sample log sheet.

Sample Collection Documentation

A project-specific field logbook will be used to keep daily records of significant events, observations, and
measurements during field investigations. The field logbook also will be used to document all sampling
activities. Logbook entries will be made with indelible ink to provide a permanent record and any errors
found in the logbook will be verified, lined through with a single line, and initialed by the person
discovering the error. Field logbooks will be maintained according to Tetra Tech SOP SA-6.3 (Appendix
A).

Field sample log sheets and purge data sheets will be used to document sample collection details, while
other observations and activities will be recorded in the field logbook. Examples of the field

documentation forms can be found in Appendix B.

Field Sample Handling and Chain-of Custody Procedures

Custody of samples must be maintained and documented at all times to ensure the integrity of a sample
from collection through analysis. An accurate written record is necessary to trace the possession and
handling of the sample. This documentation is referred to as the "chain-of-custody" form. Chain-of-
custody begins when samples are collected in the field, and is maintained by storing the samples in
secure areas until custody can be passed on. All samples will be delivered to the laboratory accompanied
by a chain-of-custody form that will describe the sample identifiers, the analytical parameters, and the

persons who are responsible for the sample integrity.

Prior to sample collection, sample containers will be labeled with the sample location number, sampler’s
name, date, sample preservation, and analytical fraction.
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Following collection, samples will be placed on ice in a secure cooler and attended by Tetra Tech
personnel or placed in locked vehicles or designated storage areas until analysis or shipment to the
off-site laboratory. Chain-of-custody procedures are described in further detail in the following Tetra Tech
SOPs: SA-6.3, Field Documentation and SA-6.1, Non-Radiological Sample Handling (Appendix A).

The samples will be shipped to the laboratory in coolers packed with ice and bubble wrap or equivalent
packing material, to cushion the samples to prevent breakage and to maintain the required temperature
for the samples. A container filled with water and labeled “temperature blank” will be included in each
cooler. The temperature of this blank will be measured by the laboratory upon sample receipt to verify
acceptable sample preservation temperature. The coolers will be taped and sealed with a signed custody
seal to ensure the chain-of-custody is maintained. Samples will be shipped to the laboratory by an
overnight courier to ensure that maximum sample holding times are not exceeded. The maximum
allowable sample holding times are presented in Worksheet #19. This worksheet also lists the sample

containers, chemical preservatives, and temperature condition requirements to maintain sample integrity.

Each sample collected will be assigned a unique sample tracking number, as described above. The
sample number, sample collection date and time, person collecting the sample and a list of the sample
analyses to be performed will be recorded on each container, and also on the chain-of-custody form. The
chain-of-custody form is a two-part form: the original accompanies the samples to the analytical
laboratory, and the copy will be archived in the project files. The following information will be recorded on

the chain-of-custody form:

e Project name and number

e Sample matrix

e Sample collector's name

e Dates/times of sample collection

e Sample identification numbers

e Number and type of containers for each sample aliquot
e Type of preservation

e Quality control (QC) sample designation
¢ Analysis method

e Special handling instructions

e Destination of samples

¢ Name, date, time, and signature of each individual releasing the shipping container
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Laboratory Custody Procedures

The analytical laboratory’s sample receipt and chain-of-custody procedure is detailed in Katahdin’s SOP
SD-902, Sample Receipt and Internal Control, 08/09, Revision 8 (Appendix E). The laboratory sample
custodian will inspect the integrity of the cooler custody seals and measure the temperature of the
samples received using the “Temperature Blank” container included in each cooler. The samples will be
checked against the chain-of-custody form for holding times, sample identification, and integrity. The
samples will be logged into the laboratory management system. Custody of the samples will be
maintained and recorded in the laboratory, from receipt to analysis, and this record will be included with

the data package deliverables.

Katahdin's SOP SD903, Sample Disposal, 05/09, Revision 4 (Appendix E) describes the laboratory

procedures for disposal of the environmental samples.
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SAP Worksheet #28a -- Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4)

Matrix

Groundwater

Analytical Group

VOCs

Analytical Method/
SOP Reference

SW846 8260B/ CA-202

Title: Groundwater Investigation

Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

batch of 20 or
fewer samples of
similar matrix.

¥ LOQ, except common
lab contaminants, which
must be <LOQ.

concentration. Reprepare and reanalyze
the method blank and all associated
samples with results > LOD and < 10x
the contaminated blank result. Contact
Client if samples cannot be re-prepared
within hold time.

Manager, and Data
Validator

Person(s) . Measurement
QC Sample: Frﬁg%%neiy/ Al\(:lcegh(t)grlligtig(iis Corrective Action Responsible for InDdéil;[:aathlrj?lljlgl) Performance Criteria
P Corrective Action (MPC)
Method Blank One per Contaminants in the Correct the problem. Report sample Analyst, Laboratory | Bias/ Same as Method/SOP
preparation method blank must be < | results that are <LOD or >10x the blank | Department Contamination QC Acceptance Limits.

Surrogates

%Rs must meet the
laboratory statistically-

Four per sample:
Dibromofluorom

For QC and field samples, correct
problem then reprepare and reanalyze all

Analyst, Laboratory
Department

Accuracy/Bias

Same as Method/SOP
QC Acceptance Limits.

batch of 20 or
fewer samples of
similar matrix.

derived control limits.
Current limits are
provided in Appendix D.
1. Referto DoD QSM
Version 4.1 (QSM) Table
G-1 for marginal
exceedance criteria.

associated preparatory batch for failed
analytes, if sufficient sample material is
available.

Contact Client if samples cannot be
reanalyzed within hold time.

Manager, and Data
Validator

ethane derived control limits. failed samples for failed surrogates in the | Manager and Data
1,2- Current limits are associated preparatory batch, if sufficient | Validator
dichloroethane- | provided in Appendix D. | sample material is available. If obvious
d4 1 chromatographic interference with
Toluene-d8 surrogate is present, reanalysis may not
BFB be necessary.
Contact Client if samples cannot be
reanalyzed within hold time.
Laboratory Control | One per %Rs must meet the Correct problem, then re-prepare and Analyst, Laboratory | Accuracy/ Bias Same as Method/SOP
Sample (LCS) preparation laboratory statistically- reanalyze the LCS and all samples in the | Department QC Acceptance Limits.
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Matrix Groundwater

Analytical Group VOCs

Analytical Method/
SOP Reference

SW846 8260B/ CA-202

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

each batch of up

Duplicate (MSD) to 20 samples.

1

The RPD between MS
and MSD should be <
30%.

Person(s) . Measurement
QC Sample: Frﬁgrl;lq%nec;y/ Al\élsttehct)gr/ligtigﬁs Corrective Action Responsible for Inl?j?(t:aathlrJ?llil)gl) Performance Criteria
P Corrective Action (MPC)

%Rs should meet the Corrective actions will not be taken for | Analyst, Laboratory | Precision/ Same as Method/SOP
laboratory statistically- ~ [samples when recoveries are outside | Department Accuracy/ Bias | QC Acceptance Limits.
derived control limits. limits if likely due to matrix, otherwise |\janager, and Data

Matrix Spike Oneis Curr_ent Iimits are contact client. Validator

(MS)/Matrix Spike performed for provided in Appendix D.

Internal Standards Three per Retention times for Inspect mass spectrometer or gas Analyst, Laboratory | Accuracy/ Bias Same as Method/SOP
(1) sample- internal standards must | chromatograph for malfunctions; Department QC Acceptance Limits.
Pentafluoro- be + 30 seconds and the | mandatory reanalysis of samples Manager, and Data
benzene responses within -50% to | analyzed while system was Validator
Chlorobenzene- |+100% of the ICAL malfunctioning.
d5 and midpoint standard.
1,4-dichloro-
bezene-d4.
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SAP Worksheet #28b -- Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

batch of 20 or fewer
samples of similar
matrix.

method blank must
be <% LOQ,

that are <LOD or >10x the blank
concentration. Re-prepare and reanalyze the
method blank and all associated samples
with results > LOD and < 10x the
contaminated blank result. Contact Client if
samples cannot be re-prepared within hold
time.

Matrix Aqueous

Analytical Group | PAHs (SIM)

Analytical SW846 8270C / CA-213

Method/ SOP

Reference

QC Sample: Fr’\el:quency/ Method/SOP_QQ Corrective Action Resppegﬁcs)Pb(fgfor D"’.lta Quality Measuremen_t .
umber Acceptance Limits : . Indicator (DQI) | Performance Criteria

Corrective Action
Method Blank One per preparation | Contaminants in the [ Correct the problem. Report sample results | Analyst, Laboratory | Bias/ Same as Method/SOP

Department
Manager and Data
Validator

contamination | QC Acceptance Limits.

Surrogates Three per sample %Rs must meet the | For QC and field samples, correct problem Analyst, Laboratory | Accuracy/Bias |Same as Method/SOP
2-Methyl- laboratory then re-prepare and reanalyze all failed Department QC Acceptance Limits.
naphthalene-d10 statistically-derived | samples for failed surrogates in the Manager, and Data
Fluorene-d10 control limits. associated preparatory batch, if sufficient Validator
Pyrene-d10. Current limits are sample material is available. If obvious

provided in chromatographic interference with surrogate

Appendix D. 1 is present, reanalysis may not be necessary.
Contact Client if samples cannot be re-
prepared within hold time.

LCS One per preparation | %Rs must be within | Correct problem, then re-prepare and Analyst, Laboratory | Accuracy / Bias | Same as Method/SOP
batch of 20 or fewer | Katahdin reanalyze the LCS and all samples in the Department QC Acceptance Limits.
samples of similar statistically derived |associated preparatory batch for failed Manager, and Data
matrix. limits. Current analytes, if sufficient sample material is Validator

limits are provided |available.
in Appendix D. 1
Refer to DoD QSM | Contact Client if samples cannot be re-
Version 4.1 (QSM) | prepared within hold time.
Table G-1 for
marginal
exceedance criteria.
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Matrix Aqueous

Analytical Group | PAHs (SIM)

Analytical SW846 8270C / CA-213

Method/ SOP

Reference

QC Sample: Frequency/ Method/SOP.QQ Corrective Action Resppe(;ﬁgpkffe)for Data Quality Measuremen.t .

Number Acceptance Limits c ) . Indicator (DQI) | Performance Criteria
orrective Action

MS/MSD One per sample %Rs should be Corrective actions will not be taken for Analyst, Laboratory | Precision/ Same as Method/SOP
delivery group (SDG) | within Katahdin samples when recoveries are outside limits if | Department Accuracy/ Bias | QC Acceptance Limits.
or every 20 samples. | statistically derived | likely due to matrix, otherwise contact client. | Manager, and Data

limits. Current Validator
limits are provided

in Appendix D. 1

Precision RPD <

30%

IS Six per sample — Retention times for | Inspect mass spectrometer or gas Analyst, Laboratory | Accuracy/ Bias |Same as Method/SOP
1,4- internal standards | chromatograph for malfunctions. Mandatory | Department QC Acceptance Limits.
Dichlorobenzene-d4 | must be + 30 reanalysis of samples analyzed while system | Manager, and Data
Naphthalene-d8 seconds and the was malfunctioning. Validator
Acenaphthene-d10 |responses within -

Phenanthrene-d10 50% to +100% of
Chrysene-d12 the ICAL midpoint.
Perylene-d12
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SAP Worksheet #28c -- Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4)

Matrix

Aqueous

Analytical Group

Pesticides and PCBs

Analytical Method/

SW846 8081B and 8082A / CA-302

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

SOP Reference and CA-329
Person(s) .
QC Sample: Frequency/ Method/SOP_Q(_: Corrective Action Responsible for Da_lta Quality Measuremen_t .
Number Acceptance Limits . . Indicator (DQI) | Performance Criteria
Corrective Action
Method Blank One per Contaminants in the | Correct the problem. Report sample results Analyst, Laboratory | Bias/ Same as Method/SOP

preparation batch
of 20 or fewer
samples of similar
matrix.

method blank must
be <% LOQ,

that are <LOD or >10x the blank
concentration. Re-prepare and reanalyze the
method blank and all associated samples with
results > LOD and < 10x the contaminated
blank result. Contact Client if samples cannot
be re-prepared within hold time.

Department
Manager and Data
Validator

contamination

QC Acceptance Limits.

Surrogates Pesticide:Two per | %Rs must meet the | For QC and field samples, correct problem Analyst, Laboratory | Accuracy/Bias | Same as Method/SOP
sample: laboratory then re-prepare and reanalyze all failed Department QC Acceptance Limits.
Tetrachloro-m- statistically-derived | samples for failed surrogates in the associated | Manager, and Data
xylene control limits. preparatory batch, if sufficient sample material | Validator
Decachloro- Current limits are is available. If obvious chromatographic
biphenyl provided in interference with surrogate is present,

PCBs: one per Appendix D. 1 reanalysis may not be necessary.
sample:

Decachloro- Contact Client if samples cannot be re-
biphenyl prepared within hold time.

LCS One per %R must be within | Correct problem, then re-prepare and Analyst, Laboratory | Accuracy/ Bias | Same as Method/SOP
preparation batch | Katahdin reanalyze the LCS and all samples in the Department QC Acceptance Limits.
of 20 or fewer statistically derived | associated preparatory batch for failed Manager, and Data
samples of similar |limits. Current analytes, if sufficient sample material is Validator
matrix. limits are provided |available.

in Appendix D. 1
Refer to DoD QSM | Contact Client if samples cannot be re-
Version 4.1 (QSM) | prepared within hold time.
Table G-1 for
marginal
exceedance criteria.
WS #28 Page 75 of 90



Project-Specific Sampling and Analysis Plan Title: Groundwater Investigation
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Project Name: Former Naval Air Station South Weymouth Revision Number: 2
Site Location: Weymouth, Massachusetts Revision Date: September 2010
Matrix Aqueous
Analytical Group Pesticides and PCBs
Analytical Method/ | SW846 8081B and 8082A / CA-302
SOP Reference and CA-329
QC Sample: Frequency/ MEthOd/SOP.Q(.: Corrective Action Resppeorﬁ(s)inb(lse) for Dgta Quality Measuremen.t .
Number Acceptance Limits C . . Indicator (DQI) | Performance Criteria
orrective Action
MS/MSD One per sample %R should be Corrective actions will not be taken for Analyst, Laboratory | Precision/ Same as Method/SOP
delivery group within Katahdin samples when recoveries are outside limits if [ Department Accuracy/ Bias | QC Acceptance Limits.
(SDG) or every 20 | statistically derived | likely due to matrix, otherwise contact client. Manager, and Data
samples. limits. Current Validator

limits are provided
in Appendix D. 1
Precision RPD <

30%.
Second Column All positive results | Results between None. Apply qualifier if RPD >40% and Analyst, Laboratory | Precision Same as Method/SOP
Confirmation must be primary and second | discuss in the case narrative. Department QC Acceptance Limits.
confirmed. column must be Manager, and Data
RPD < 40%. The Validator

higher if the two
results will be
reported unless
matrix interference
is apparent.
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Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

SAP Worksheet #28d -- QC Samples Table
(UEP-QAPP Manual Section 3.4)

Matrix Soil, Groundwater, and

Aqueous QC Blanks
. Metals (Including

Analytical Group Mercury)

Analytical SW-846 6020A, &

Method/SOP 7470A/ CA-, CA-627,

Reference CA-615

Person(s) .
Method/SOP QC . . Responsible for Datla Quality Measurement

QC Ssample Frequency/Number A ~ Corrective Action ; Indicator Performance

cceptance Limits Corrective o
Action (DQI) Criteria

IS (ICP-MS only) Appropriate IS For each sample, IS Reanalyze the sample | Analyst, Accuracy/Bias | Same as
required for all intensity within 30-120% | at 5-fold dilution with Supervisor, QA Method/SOP
analytes in all samples. | of that of initial calibration | addition of appropriate | Manager QC
Mass of IS must be standard. amounts of internal Acceptance
<50 amu different from standards. Limits.
that of analyte.

Method Blank One per digestion No target metals > %2 Correct the problem. Analyst, Contamination | Same as
batch of 20 or fewer LOQ. For negative Report sample results Supervisor, Data |/ Bias Method/SOP
samples of similar blanks, absolute value < that are <LOD or >10x | Validator QC
matrix. LOD the blank Acceptance

concentration. Re- Limits.
prepare and reanalyze

the method blank and

all associated samples

with results > LOD and

< 10x the

contaminated blank

result

LCS One is performed for %Rs must be within 80- Re-digest and Analyst, Accuracy Same as
each batch of upto 20 | 120% of the true value. reanalyze all Supervisor, Data Method/SOP
samples of the same Refer to QSM Table G-1 | associated samples for | Validator QC
matrix. for marginal exceedance | affected analyte. Acceptance

criteria. Limits.

Sample Duplicate One sample duplicate %RPD should be < 20%. | Flag results for Analyst, Precision Same as
is performed for each affected analytes for all | Supervisor, Data Method/SOP
batch of 20 samples of associated samples. Validator QC
the same matrix. Acceptance

Limits.
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Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

Soil, Groundwater, and

Matrix Agqueous QC Blanks

Metals (Including

Analytical Group Mercury)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

Analytical SW-846 6020A, &
Method/SOP 7470A/ CA-, CA-627,
Reference CA-615
Person(s) .
Method/SOP QC . . Responsible for Dat_a Quality Measurement
QC Sample Frequency/Number A e Corrective Action ; Indicator Performance
cceptance Limits Corrective o
Action (DQI) Criteria
MS One MS is performed ICP- %Rs should be Flag results for Analyst, Accuracy Same as
for each batch of up to | within 75-125%, if affected analytes for all | Supervisor, Data Method/SOP
20 samples of the sample < 4x spike associated samples Validator QC
same matrix. added. with "N”. Acceptance
Mercury - %Rs should be Limits.
within 75-125%, if
sample < 4x spike
added.
Serial Dilution (SD) One SD (5x) is Five-fold dilution must Perform post-digestion | Analyst, Precision Same as
(for ICP only) performed for each agree within £ 10% of the | spike addition. Supervisor, Data Method/SOP
batch of 20 samples of | original measurement. Validator QC
the same matrix. Acceptance
Limits.
Post-Digestion Spike | When dilution test fails | %R must be within 75- Run associated Analyst, Accuracy/ Same as
(for ICP only) or analyte 125%. samples by method of | Laboratory Bias Method/SOP
concentration in all standard addition or Supervisor, Data QC
samples < 50x LOD flag results. Validator Acceptance
Limits.

1 Please note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed.
The limits used for validation will be the limits that are current at the time of analysis
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Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

SAP Worksheet #29 -- Project Documents and Records Table
(UEP-QAPP Manual Section 3.5.1)

WS #29

Document

Where Maintained

Field Documents

Field Logbook

Field Sample Forms
Chain-of-Custody Records
Air Bills

Sampling Instrument Calibration Logs
Sampling Notes

Drilling Logs

Photographs

FTMR Forms

This SAP

HASP

Field documents will be maintained in the project file located in the Tetra Tech
Wilmington, Massachusetts office.

Laboratory Documents and Records - in the form of
analytical data package:

Sample receipt/login form

Sample storage records

Sample preparation logs

Equipment calibration logs

Sample analysis run logs

Reported results for standards, QC checks, and QC samples
Data completeness checklists

Telephone logs

Extraction/clean-up records

Raw data

Laboratory documents will be included in the hardcopy and electronic
deliverables from the laboratory. Laboratory data deliverables will be maintained
in the Tetra Tech Wilmington, Massachusetts 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.

Assessment Findings

Field Sampling Audit Checklist (if conducted)

Analytical Audit Checkilist (if conducted)

Data Validation Memoranda (include tabulated data summary
forms)

All assessment documents will be maintained in the Tetra Tech Wilmington,
Massachusetts project file.

Reports
Data Report

All versions of the Project Report and support documents (e.g., Data Validation
Reports) will be stored in hard copy in the Tetra Tech Wilmington,
Massachusetts project file and electronically in the server library.
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SAP Worksheet #30 -- Analytical Services Table
(UEP-QAPP Manual Section 3.5.2.3)

. Sample . Data Laboratory / Organization Backup Lgboratory/
: Analytical . Analytical Package Organization
Matrix Locations/ (name and address, contact
Group Method Turnaround (name and address, contact
ID Number . person and telephone number)
Time person and telephone number)
VOCs SW-846 Method 8260B
PAHs SW-846 Method 8270C-SIM Katahdin Analytical Services, Inc.
. See 600 Technology Way
Groundwater | Pesticides Worksheet #18 SW-846 Method 80818 21 days Scarborough, Maine 04074 Not applicable
PCBs SW-846 Method 8082A Ms. Kate Zaleski
Metal SW-846 Methods (207)874-2400
eass 6020A/7470A

Data package deliverables detailed in the Analytical Technical Specification included in Appendix D.

Data packages will be provided as both hardcopy and portable document format (PDF). The laboratory will provide a Naval Installation Restoration Information
Solutions (NIRIS) compatible electronic data deliverable (EDD). Data packages will be Contract Laboratory Program (CLP)-equivalent (i.e., they will contain CLP-
equivalent summary forms and raw data). Data will be stored by the analytical laboratory for 5 years.
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Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

SAP Worksheet #31 -- Planned Project Assessments Table
(UEP-QAPP Manual Section 4.1.1)

. Person(s) Responsible .
o Person(s) Responsible for Person(s_) Responsible for for Identifying and Person(s) R(_esp_onsmle
Organization ; Responding to Assessment - . for Monitoring
Assessment Internal or - Performing Assessment 2 Implementing Corrective .
Frequency Performing . o Findings : Effectiveness of CA
Type External (title and organizational . - Actions (CA) . L
Assessment N (title and organizational . . (title and organizational
affiliation) S (title and organizational S
affiliation) N affiliation)
affiliation)
DoD ELAP " . . . . . .
Laboratory System | Every 2 External Accreditin DoD ELAP Accrediting Body | Katahdin Analytical Katahdin Analytical Katahdin Analytical
Audit years Body 9 Auditor Laboratories QAM Laboratories QAM Laboratories QAM

! Katahdin is DoD Environmental Laboratory Accreditation Program (DOD ELAP) accredited. The DOD ELAP accreditation letter is included in Appendix E.
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Project-Specific Sampling and Analysis Plan
Site Name: AOC 55C
Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

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

(UFP-QAPP Manual Section 4.1.2)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2

Revision Date: September 2010

Nature of o s - . Nat_ure of . Individual(s) Receiving .
Assessment - . Individual(s) Notified of Findings Timeframe of Corrective Action X ! Timeframe for
Deficiencies . o e Corrective Action Response
Type Documentation (name, title, organization) Notification Response (name, title, organization) Response
Documentation ' » 019
- DoD ELAP o

Laboratory DoD ELAP Accrediting - . . Specified by
System Audit Every 2 years External Body Accrediting Body Katahdin Laboratories QAM DoD ELAP

Auditor
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Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Project-Specific Sampling and Analysis Plan

Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Frequency Person(s) Responsible for Report Report Recipient(s)
Type of Report (daily, weekly monthly, quarterly, Projected Delivery Date(s) Preparation (title and gr anizatignal affiliation)
annually, etc.) (title and organizational affiliation) 9
Data Validation Report | Per sample delivery group (SDG) | Within 3 weeks of receipt | Project Chemist (Lucy Guzman),
of laboratory data Tetra Tech PM (Tetra Tech), Tetra Tech Project file
package
Major Analysis When persistent analysis Immediately upon PM (Tetra Tech). OAM (Tetra Tech
Problem Identification | problems are detected detection of problem (on (Tetra Tech), QAM (Tetra Tech),
. QAM (Tom Johnston), Tetra Tech Program Manager (Tetra Tech), project
(internal the same day) file
memorandum)
ggé?flt monthly progress Monthly for duration of the project Monthly PM (Phoebe Call), Tetra Tech Navy, project file
Laboratory QA report When S|gn|_f|9ant p'af‘ deviations result | Immediately upon resolution Lab PM (Kate Zaleski, Katahdin) Tetra Tech, project file
from unanticipated circumstances of problem (same day)

! The monthly progress report is an update for the Navy RPM and contract office. The report includes information such as activities completed, an updated schedule, identification
of outstanding issues, plans for the next period, and a financial narrative.
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Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth
Site Location: Weymouth, Massachusetts

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

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

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,
Katahdin
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

Sample coordinates

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

Internal

Tetra Tech, FOL or designee

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, Katahdin

SAP/ Chain-of-Custody
Forms

Check that field QC samples listed in Worksheet #20 were collected as
required.

Internal

FOL or designee, Tetra Tech
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Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Deliverables (EDDs)/
Analytical Data Packages

Validator. Missing information will be requested by the Tetra Tech Data
Validator from the Laboratory PM.

e . Internal / Responsible for Verification
Verification Input Description o
External (name, organization)
Analytical Data Packages | All analytical data packages will be verified internally for completeness by the | Internal Laboratory QAM, Katahdin
laboratory performing the work. The Laboratory QAM will sign the case
narrative for each data package.
Electronic Data Each EDD will be verified against the chain-of-custody and hard copy data External Data Validators, Tetra Tech
Deliverables (EDDs)/ package for accuracy and completeness. Laboratory analytical results will be
Analytical Data Packages | verified and compared to the electronic analytical 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.
Electronic Data Each data package will be verified for completeness by the Tetra Tech Data | External Data Validators, Tetra Tech
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Site Name: AOC 55C

Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

SAP Worksheet #35 -- Validation (Steps lla and llb) Process Table
(UFEP-QAPP Manual Section 5.2.2) (Figure 37 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Responsible for Validation

Data Packages/
EDDs

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.

Precision - 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/laboratory control sample duplicate (LCSD), if
available. Ensure compliance with the methods and project MPCs accuracy
goals listed in Worksheet #12.

Representativeness - 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.

Completeness - 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
Structured Query Language (SQL) database.

Step lla/ llb Validation Input Description e
(name, organization)
lla Chain-of-Custody Custody - Ensure that the custody and integrity of the samples was Project Chemist or Data Validators,
Forms maintained from collection to analysis and the custody records are complete | Tetra Tech

and any deviations are recorded. Review that the samples were shipped
and store 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.

lla/llb SAP/ Laboratory Accuracy - Ensure that the laboratory QC samples listed in Worksheet #28 Project Chemist or Data Validators,

Tetra Tech
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SAP Worksheet #35 -- Validation (Steps lla and Ilb) Process Table (Continued)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Step lla/ llb

Validation Input

Description

Responsible for Validation
(name, organization)

IIb

SAP/ Laboratory
Data Packages/
EDDs

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

PSLs - 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.

QA/QC - 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.

Deviations - 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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Site Name: AOC 55C
Project Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

SAP Worksheet #36 —Analytical Data Validation (Steps lla and llb) Summary Table

(UFP-QAPP Manual Section 5.2.2.1)

Title: Groundwater Investigation
Document Number: W5210647F

Revision Number: 2
Revision Date: September 2010

Step lla/ . Analytical L N . Data Val'd‘."‘tor
Matrix 1 Validation Criteria (title and organizational
lib Group
Tier Il data validation. Criteria for SW-846 8260B listed in Worksheets
lla and Ib Groundwater VOCs #12, #15, #24, and #28. Region | EPA-NE Data Validation Functional Tetra Tech, Project Chemist (L.
Guidelines for Evaluating Environmental Analyses, Part Il, December Guzman) and staff chemists
1996 (USEPA, 1996).
Tier Il data validation. Criteria for SW-846 8270C SIM listed in
lla and 1lb Groundwater PAHS Worksheets #12, #15, #24, and #28. Region | EPA-NE Data Validation | Tetra Tech, Project Chemist (L.
Functional Guidelines for Evaluating Environmental Analyses, Part I, Guzman) and staff chemists
December 1996 (USEPA, 1996).
Tier Il data validation. Criteria for SW-846 8081B/8082A listed in
lla and Ib Groundwater Pesticides/ | Worksheets #12, #15, #24, and #28. Region | EPA-NE Data Validation | Tetra Tech, Project Chemist (L.
PCBs Functional Guidelines for Evaluating Environmental Analyses, Part I, Guzman) and staff chemists
February 2004 (USEPA, 2004).
Tier Il data validation. Criteria for SW-846 6020A/7470A listed in
lla and Ib Groundwater Metals Worksheets #12, #15, #24, and #28. Region | EPA-NE Laboratory Data | Tetra Tech, Project Chemist (L.
Validation Functional Guidelines for Evaluating Inorganic Analyses, Guzman) and staff chemists
November 2008 (USEPA, 2008).
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SAP Worksheet #37 -- Usability Assessment
(UEP-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 data characteristics:

Completeness
0 The FOL acting on behalf of the Project Team will determine whether deviations from the scheduled

sample collection or analyses occurred. If they have occurred and the Tetra Tech PM determines that
the deviations compromise the ability to meet project objectives she will consult with the Navy RPM and
other project team members, as necessary (determined by the Navy RPM), to develop appropriate
corrective actions.

Precision

0 The Project Chemist acting on behalf of the Project 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 field duplicate results will be no less precise than laboratory
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
0 The Project Chemist acting on behalf of the Project 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 contamination; instrument calibration variability; and
analyte recoveries for surrogates, matrix spike, matrix spike duplicate, and laboratory control samples. 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

0 A project scientist identified by the Tetra Tech PM and acting on behalf of the Project 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 analyzed in
accordance with this 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
0 The Project Chemist acting on behalf of the Project Team will determine whether the data generated

under this project are sufficiently comparable to historical property data generated by different methods
and for samples collected using different procedures and under different property 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 the Project Chemist indicates that such
guantitative analysis is required.
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Sensitivity

0 The Project Chemist acting on behalf of the Project 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.

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 Project 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 evaluations, non-detected values will be represented by a concentration equal to one-half the LOD.

Identify the personnel responsible for performing the usability assessment:

The Tetra Tech PM, Project Chemist, and FOL will be responsible for conducting the listed data usability
assessments. The data usability assessment will be reviewed with the Project Team. 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). The project report will identify and describe the data usability limitations and suggest re-sampling or other
corrective actions, if necessary. Graphical presentations of the data such as concentration tag maps will be
generated as part of the overall data evaluation process.
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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.

019611/P
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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

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
EVALUATION OF EXISTING GH-1.2 40f9
MONITORING WELLS AND WATER Revision Effective Date
LEVEL MEASUREMENT 2 09/03

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

This standard operating procedure (SOP) describes the process for 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 document 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 and a
more comprehensive discussion on the interpretation of hydrogeologic data.

3.0 GLOSSARY

Aauifer - A geologic formation capable of transmitting usable quantities of groundwater to a well or other
discharge point.

Aaquitard - A geologic formation that 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 equipotential lines.

Hydraulic Conductivity (K) - A quantitative measure of the ability of porous material to transmit water.
This is defined mathematically as the volume of water that will flow through a unit cross-sectional area of
porous material per unit time under a head pressure gradient. Hydraulic conductivity is dependent on
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
because the pressure head equals zero. 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 (elevation head) and the fluid pressure of the water confined in the aquifer (pressure head).

North American Vertical Datum of 1988 (NAVD 88) - A common vertical control datum established in
1991 by the minimum-constraint adjustment of the Canadian-Mexican-U.S. leveling observations. It held
fixed the height of the primary tidal benchmark, referenced to the new International Great Lakes Datum of
1985 local mean sea level height value, at Father Point/Rimouski, Quebec, Canada. Additional tidal
benchmark elevations were not used due to the demonstrated variations in sea surface topography, i.e.,
the fact that mean sea level is not the same equipotential surface at all tidal benchmarks (Results of the
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General Adjustment of the North American Datum of 1988, Surveying and Land Information Systems Vol.
52, No. 3, 1992 pp. 133-149).

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.

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 geologic strata are saturated with water.

4.0 RESPONSIBILITIES AND PERSONNAL REQUIREMENTS

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) will 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 will 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.

General personnel qualifications for contour map preparation include the following:
e Technical background in geosciences
e Familiarity with reading and interpreting boring logs and other geologic and hydrogeologic information

5.0 PROCEDURES

5.1 Potentiometric Surface Mapping

Construction of a potentiometric surface map includes the following general steps:

Selecting wells

Obtaining water level measurements and calculating groundwater elevations
Constructing equipotential lines

Determining groundwater flow direction(s)

Selecting Wells:

e All wells used to construct a single potentiometric map must represent the same hydrogeologic unit.
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 whether strong vertical hydraulic gradients may be present. Strong vertical hydraulic
gradients will be manifested by a pronounced correlation between well depth and water level or by
differences in water levels between two wells located near each other but having different screened
intervals or screen lengths. Professional judgment of the hydrogeologist is important in this
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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.

e At least three wells must be used to provide an estimation of the direction of groundwater flow, and
the three wells should be distributed across the site in a configuration other than a straight line.
Information from many more than three wells is generally needed to provide an accurate contour
map. In general, shallow systems require data from more wells than deep systems for accurate
contour mapping.

e Accurate and useful potentiometric surface maps for shallow flow systems require water level
measurements from nearby surface water bodies, especially at sites where groundwater/surface
water interactions are, or may be, important. Acquisition of these measurements should be
incorporated into the field investigation planning process.

Obtaining Water Level Measurements and Calculating Groundwater Elevations

After selecting wells, the next step is to obtain water level measurements from the selected points. In
addition, measurements from any other readily available wells/surface water bodies should be collected
to ensure that sufficient data are available for interpretation purposes. To calculate groundwater
elevations from water level measurements, survey data for all monitoring wells must be available and
referenced to the same vertical datum. In addition, elevations of points and areas of groundwater
discharge or recharge such as springs, seeps, streams, rivers, and lakes need to be determined, typically
through staff gauge measurements.

REMINDER:

All water level measurements to be used to generate potentiometric surface maps
must be collected on the same day, preferably within 2 to 3 hours. This is especially
important when working in an area where groundwater levels are tidally influenced or
influenced by pump