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Project-Specific SAP - Title: Groundwater Investigation
Site Name/Project Name: Perfluorinated Compounds in Groundwater Revision Number: 3
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts Revision Date: April 15, 2010

EXECUTIVE SUMMARY

This Sampling and Analysis Plan (SAP) presents field sampling, laboratory analytical methods, and
procedures to support a groundwater investigation to identify the presence of perfluorinated compounds
(PFCs), components of aqueous film forming foam (AFFF), in groundwater in areas of NAS South
Weymouth (the Base) where AFFF is known to have been used, released, and/or spilled. The
groundwater investigation will focus on the Hangar 1 area and former Fire Fighting Training Area (FFTA)
at Naval Air Station (NAS) South Weymouth, Weymouth Massachusetts. Both of these areas are in the

central portion of the Base near runway 8-26.

AFFF was stored and used in Hangar 1 which is located near the center of the Base, immediately north of
the east-west runway, former Runway 8-26. During the Environmental Baseline Survey (EBS), Review
Item Area (RIA) 11 was established to address releases of AFFF in Hangar 1. RIA 11 was subsequently

defined to include any inadvertent releases or spills of AFFF in the Hangar 1 area.

AFFF was also used at the FFTA in training exercises. No environmental investigations have to date
been performed associated with the AFFF releases around Hangar 1 or FFTA. To date no samples from

the Base have been analyzed for PFCs.

AFFF contains PFCs that are known to be stable and bioaccumulative compounds. Two PFCs,
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS), are considered marker compounds
that serve to indicate the presence of other PFCs and are classified by DoD as emerging contaminants.

There are no toxicity values or groundwater standards established for these compounds.

Since PFCs are water soluble and may have leached from soil into groundwater, shallow groundwater is
considered the appropriate medium to sample for the presence of PFCs. The Project Team chose a
biased sampling design for this project. The design requires collection of shallow groundwater samples
from existing monitoring wells downgradient of known spill/release areas at two locations on the Base,
Hangar 1 and FFTA. Shallow groundwater samples will also be collected from existing upgradient and
background wells. This investigation will compare concentrations of PFCs downgradient of areas where
spills/releases occurred to upgradient and background concentrations from areas of the Base where
AFFF was not used. If PFCs are detected in any wells, a notification will be included in property transfer
documents. The data may be used in the future in five-year review evaluations if regulatory limits and

risk-based criteria become established.
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ACRONYMS AND ABBREVIATIONS

Aqueous Film Forming Foams

BRAC Cleanup Team

Base Realignment and Closure

Corrective Action

Comprehensive Environmental Response, Compensation, and Liability Act of 1980
Contract Laboratory Program

Conceptual Site Model

Contract Task Order

Department of Defense

Data Quality Indicator

Data Quality Objective

Environmental Baseline Survey

Environmental Protection Agency

Fire Fighting Training Area

Field Operations Leader

Feasibility Study

Field Sampling Plan

Field Modification Record

Gas Chromatograph
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Ground Water

Health and Safety Plan

High Performance Liquid Chromatography/ Mass Spectrometer
Intergovernmental Data Quality Task Force
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Laboratory Fortified Blank

Laboratory Information Management Systems
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Limit of Quantitation

Multi-Agency Radiological Laboratory Analytical Protocols (Manual)
Multi-Agency Radiation Survey and Site Investigation Manual
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Project Manager

Project Quality Objectives

Project-Required Quantitation Limit

Proficiency Testing (previously known as performance evaluation (PE) sample)
Quality Assurance

Quality Assurance Officer

Quality Assurance Project Plan
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QAM
QC
QL
QMP
Qs
QSM
RCRA
RI
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RPD
RPM
RTM
RSD
RT
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SD
SDG
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SOP
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SRM
SSO
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TSA
UFP
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Quality Assurance Manager
Quality Control

Quantitation Limit

Quality Management Plan
Quality System

Quality Systems Manual
Resource Conservation and Recovery Act
Remedial Investigation
Review Item Area

Relative Percent Difference
Remedial Project Manager
Remedial Technical Manager
Relative Standard Deviation
Retention Time

Sampling and Analysis Plan
Standard Deviation

Sample Delivery Group

Safe Drinking Water Act
Standard Operating Procedure
Sample Quantitation Limits
Standard Reference Material
Site Safety Officer

South Shore Tri-Town Development Corporation
To Be Determined

Technical Systems Audit
Uniform Federal Policy

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010
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Project-Specific SAP - Title: Groundwater Investigation
Site Name/Project Name: Perfluorinated Compounds in Groundwater Revision Number: 3
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts Revision Date: April 15, 2010

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

Site Name/Number:  Former Naval Air Station South Weymouth

Operable Unit: Perfluorinated Compounds in Groundwater

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 (optional): 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) (U.S. EPA 2005) and EPA Guidance for
Quality Assurance Project Plans, EPA QA/G-5, QAMS (U.S. EPA 2002) .

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

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
BRAC Cleanup Team (BCT) Meeting November 12, 2009
DQO conference call December 22, 2009

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

Title Date

None.

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

U.S. Environmental Protection Agency (EPA), Region | — lead regulatory agency
Massachusetts Department of Environmental Protection (MassDEP) — regulatory agency

7. Lead organization: Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic/BRAC PMO NE

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

Not applicable. 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 SAP -
Site Name/Project Name: Perfluorinated Compounds in Groundwater

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

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

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Name of SAP Recipients Title/Role

Organization

Telephone Number
(Optional)

E-mail Address or Mailing Address

Brian Helland Remedial Project Manager (RPM)

Navy, BRAC PMO Northeast

215-897-4912

brian.helland@navy.mil

David Barney BRAC Environmental Coordinator

Navy, BRAC PMO Northeast

617-753-4656

david.a.barney@navy.mil

Paul Marchessault Remedial Project Manager

USEPA

617-918-1388

marchessault.paul@epa.gov

David Chaffin Remedial Project Manager MassDEP 617-348-4005 david.chaffin@state.ma.us
Phoebe Call Project Manager (PM) TINUS 978-474-8403 phoebe.call@tetratech.com
Lucy Guzman Lead Chemist TINUS 978-474-8416 lucy.guzman@tetratech.com
Tom Johnston Program QA Mgr/ TINUS 412-921-8615 tom.johnston@tetratech.com
Johanna Traut Field Operations Leader (FOL) TINUS 978-474-8442 johanna.traut@tetratech.com

Robert Weidenfeld

Laboratory PM

Test America/West Sacramento

916-374-4333

robert.weidenfeld@testamericainc.com

Note: Recipients of the SAP will distribute the SAP internally to all personnel implementing the SAP.

W5209625F
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Project-Specific SAP -

Site Name/Project Name: Perfluorinated Compounds in Groundwater
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts

SAP Worksheet #4 -- Project Organization Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority:

Lines of Communication:

Title: Groundwater Investigation

Revision Number: 3

Revision Date: April 15, 2010

David Chaffin
MassDEP RPM'

Paul
Marchessault
EPA RPM!

Brian Helland

NAVY RPM*

Ken Bowers
NAVY

QA Officer/Gov. Chemist’

David Barney
BRAC
Environmental
Coordinator!

Tom Johnston
Program QAM*

Matt Soltis
Health and Safety
Manager

Phoebe Call
Project Manager®

Lucy Guzman

Project QAO"

L

Johanna Traut
Field Team Lead®

Gary Glennon
Data Manager

Lucy Guzman
Project Chemist*

TBD
Site Safety Officer

Robert Weidenfeld
Test America/West
Sacramento

' See Worksheet #3 for contact information.
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Project-Specific SAP -
Site Name/Project Name: Perfluorinated Compounds in Groundwater
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts

SAP Worksheet #5 -- Communication Pathways
(UFP-QAPP Manual Section 2.4.2)

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Responsible

Communication Drivers o
Affiliation

Name

Phone Number
and/or e-mail

Procedure

Changes in schedule Tetra Tech PM

Phoebe Call

978-474-8403

FOL informs PM by phone within same
day; PM informs RPM by phone within 24
hours and prepares schedule concurrence
letter, if deemed necessary by the RPM
and PM.

Issues in the field that result in changes in Tetra Tech FOL

scope of field work or SAP Amendments

Johanna Traut

978-474-8442

FOL informs Tetra Tech PM by phone

within same day. PM approves change
same day, if warranted. Document via

FMR form.

Tetra Tech FOL
Tetra Tech PM

Issues in the field that result in changes in
scope of work

Johanna Traut
Phoebe Call

978-474-8442
978-474-8403

FOL informs PM by phone within same
day; PM informs RPM by phone within 24
hours, if warranted. PM sends a
concurrence letter to Navy RPM, if
warranted, within 7 days. RPM signs the
letter within 5 days of receipt. Scope
change is to be implemented before work
is executed. Document the change on a
FMR form.

Tetra Tech FOL
Tetra Tech PM
e Tetra Tech QAM
e Tetra Tech SSO
e Navy RPM

Recommendations to stop work and initiate °
work upon corrective action .

e Johanna Traut
e  Phoebe call

e Tom Johnston
e TBD

e Brian Helland

978-474-8442
978-474-8403
412-921-8615
978-474-8400

215-897-4912

Responsible party informs subcontractors,
the Navy, and Project Team by phone
within 1 business day.

Analytical data quality issues Test America/CA

Tetra Tech Project
Chemist

Nilo Ligi

Lucy Guzman

916-373-5600

978-474-8416

Notify Tetra Tech Project Chemist by
phone within 1 business day.

Notify Data Validation Staff and Tetra Tech

PM by phone or email, if necessary, within
1 business day.

Note: Telephone notifications to be documented via email.

W5209625F
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Project-Specific SAP -

Site Name/Project Name: Perfluorinated Compounds in Groundwater

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

SAP Worksheet #6 -- Personnel Responsibilities Table
(UFP-QAPP Manual Section 2.4.3 and Appendix A)

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

“All regulator project managers, Navy project managers, and prime contractor managers and supervisory personnel, including field supervisors,
are responsible for ensuring that their subordinates and subcontractors adhere to this SAP.”

Organizational

Name Title/Role Affiliation Responsibilities
Brian Helland RPM Navy, BRAC PMO | Oversees p_rOJect implementation, including contract management. scoping, data review,
Northeast and evaluation.
BRAC

David Barney

Environmental

Navy, BRAC PMO

Oversees all Base BRAC activities, including field work coordination, scoping, data review,

and evaluation.
Coordinator Northeast
Paul Marchessault USEPA RPM USEPA Region | Parhmpates in scoping, data review, evaluation, and review of the SAP. Oversees project

execution for USEPA.

David Chaffin MassDEP RPM MassDEP Parhmpates 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
Weymouth, Tetra Tech field and office personnel.

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

¢ 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 SAP -

Site Name/Project Name: Perfluorinated Compounds in Groundwater

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

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Johanna Traut FOL Tetra Tech As FOL, supervises, coordinates, and performs field sampling activities, including the
following:

e Ensures that health and safety requirements are implemented.

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

o 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.

o Coordinates and manages the field technical staff.

o 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 |nitiates FMRs when necessary.

¢ Identifies and resolves problems in the field, resolving difficulties via consultation
with the Tetra Tech PM, implementing and documenting corrective action
procedures, and providing communication between the field team and project
management.

TBD Site Safety Officer Tetra Tech Will be responsible for training and monitoring site conditions related to personnel safety.
(SSO) 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.

¢ ldentifies an assistant SSO in his 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.
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Project-Specific SAP -

Site Name/Project Name: Perfluorinated Compounds in Groundwater

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

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Tom Johnston Quality Assurance Tetra Tech Reviews the SAP, oversees preparation of the laboratory scope, coordinates with
Manager (QAM) laboratory, and conducts data quality review. Ensures quality aspects of the CLEAN
program, including the following:

o 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, EPA, and MassDEP
requirements.

o Prepares QA reports for management

Lucy Guzman Project Chemist, Tetra Tech Coordinates analyses with laboratory chemists, ensures the laboratory scope or work is

QA/QC Advisor

followed and that QA has 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.

e Monitors and evaluates subcontractor laboratory performance.

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.

Coordinates and oversees work performed by the subcontracted laboratory.

Oversees the completion of Tetra Tech data validation.

Coordinates and oversees review of laboratory deliverables.

Recommends appropriate laboratory corrective actions.

Quality of data validation deliverables and compliance with Worksheet #19 to #21

requirements.

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:

W5209625F
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Project-Specific SAP -

Site Name/Project Name: Perfluorinated Compounds in Groundwater
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Lucy Guzman Project Chemist, Tetra Tech e Ensuring that field QC samples are collected at the proper frequencies.

QA/QC Advisor e Ensuring that additional volumes of sample are supplied to the analytical
laboratory 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.

Matt Soltis HSM Tetra Tech Oversees CLEAN Program Health and Safety Program
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.

Robert Weidenfeld Laboratory, Test Test America » Ensures that the analytical scope is followed.
America/West e Coordinates sample analyses with laboratory chemists.
Sacramento PM e Performs QA on data packages.

e Communicates with Tetra Tech staff.

Cheng Vue Test America/West Test America e Receives samples and signs chain-of-custody forms

Sacramento e In charge of sample storage and proper sample disposal
Sample Custodian
David Allameh Test America/West Test America » Oversees sample extraction within holding times
Sacramento o Oversees the HPLC/MS/Ms analysis of the samples in accordance with approved
HPLC/MS/MS laboratory SOP
Manager ¢ Review instrument calibration and sample analysis results
e Approves analytical reports.
W5209625F Page 14 of 52




Project-Specific SAP - Title: Groundwater Investigation

Site Name/Project Name: Perfluorinated Compounds in Groundwater Revision Number: 3
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts Revision Date: April 15, 2010

SAP Worksheet #7 -- Special Personnel Training Requirements Table
(UEP-QAPP Manual Section 2.4.4)

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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Project-Specific SAP - Title: Groundwater Investigation
Site Name/Project Name: Perfluorinated Compounds in Groundwater Revision Number: 3
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts Revision Date: April 15, 2010

SAP Worksheet #8 -- Project Scoping Session Participants Sheet
(UFEP-QAPP Manual Section 2.5.1)

Project Name: Perfluorinated Compounds in Site Name: Former Naval Air Station South Weymouth

Groundwater
Projected Date(s) of Sampling: April 2010
Project Manager: Phoebe Call

Site Location: Weymouth, Massachusetts

Date of Session: November 12, 2009
Scoping Session Purpose: Discuss path forward to address aqueous film forming foam (AFFF) releases/spills at NAS South Weymouth

Name Title Affiliation Phone # E-mail Address Project Role

Dave Barney Eﬁﬁgifg‘g‘{"”me”ta' “g}/t ’egg{tAC PMO | 617-753-4656 david.a.barney@navy.mil gsoArgiE;[‘glfonme”tal
Brian Helland (via RPM Navy, BRACPMO | 5158974912 brian.helland@navy.mil Navy RPM
telephone) Northeast @navy y

Kymberlee Keckler RPM EPA Region | 617-918-1385 keckler.kymberlee@epa.gov | EPA RPM

Dave Chaffin RPM MassDEP 617-348-4005 david.chaffin@state.ma.us MassDEP RPM
Phoebe Call Program Manager Tetra Tech 978-474-8403 phoebe.call@tetratech.com | PM

Comments:

e AFFF is an issue of concern to the regulators due to the documented usage/spills of AFFF and potential impacts of PFCs, which are components of AFFF. To
date the BCT has not determined a path forward to address the issue since there are no regulatory standards established for the key components of concern,
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS). Navy provided a memorandum to EPA and MassDEP prepared by Tetra Tech that
included a research summary on the components of AFFF and analytical methods to detect fluorinated compounds, also referred to as perfluorinated
compounds (PFCs).

o Dave Barney reviewed the history of the use of AFFF at Hangar 1 and documented spills and releases. Generally spills inside the hangar would have been
directed to sumps and floor trenches which drained into an oil/water separator. Outside spills on the apron would likely have been directed to the storm drain
system which eventually discharges to French Stream. AFFF was also used at FFTA and could have reached French Stream. Maintenance actions in the
hangar would likely have eliminated any problems within the hangar.

e Spills may have infiltrated through soil into groundwater which may have discharged to French Stream. Sampling from existing groundwater monitoring wells
located near Hangar 1 and FFTA would provide data on the presence of PFCs. However, there are no risk-based values to evaluate any potential human
health impacts. If PFCs are detected, Navy can include recommendations in the next five-year review should the regulatory situation have changed. Also if
PFCs are detected, this could be mentioned in the property transfer documents as a notification to future property owners.

Action Items: Navy will develop a SAP and collect groundwater samples for PFC analysis.
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Consensus Decisions: A SAP will be prepared and groundwater samples collected to identify the presence or absence of PFCs in groundwater near the two
locations and compare the concentrations to background concentrations. If concentrations are detected, a notification will be included in the property transfer
documents and PFCs will be re-evaluated in the next five-year review.
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Project Name: Perfluorinated Compounds in
Groundwater

Projected Date(s) of Sampling: April 2010
Project Manager: Phoebe Call

Site Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

Date of Session: December 22, 2009 (teleconference)

Scoping Session Purpose: DQO

Name Title Affiliation Phone # E-mail Address Project Role
Dave Barney BRAC Environmental Navy, BRAC PMO 617-753-4656 david.a.barney@navy.mil BRAC Environmental
Coordinator Northeast Coordinator

Dave Barclift Risk Assessor Xtelavy}[.NAVFAC 215-897-4913 david.barclift@navy.mil Navy risk assessor
antic

Jon Tucker Navy Chemist Xtelavy}[.NAVFAC 757-322-8288 jonathan.tucker@navy.mil Navy chemist
antic

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

Lucy Guzman Project Chemist Tetra Tech 978-474-8416 lucy.guzman@tetratech.com | Chemist

Tom Johnston | Quality Assurance Manager Tetra tech 412-921-8615 tom.johnston@tetratech.com | QAM

Comments:

AFFF was used at two locations in the NAS South Weymouth: Hangar 1 and FFTA (see Figure 1). AFFF was stored in the hangar; spills and releases have
been documented. AFFF was used at FFTA during training exercises. Both sites are located in the center of the Base and are not far from each other.

The contaminants of concern are PFOA and PFOS. Tetra Tech is proposing to use PFOA and PFOS as markers for contamination to identify the presence of
PFC contamination.

Focus is on shallow groundwater as the medium of concern due to possible infiltration of AFFF components through soil and into groundwater. Since research
has shown PFCs to be persistent and bioaccumulate, but water soluble, samples will be collected to determine if these compounds are present in groundwater.
Because PFCs are ubiquitous and there are no risk-based criteria or regulatory standards, downgradient concentrations will be compared to upgradient
concentrations.

Surface water or sediment will not be sampled because spills in Hangar 1 would have ultimately discharged to the west branch of French Stream; since PFCs
are water soluble they would have been carried downstream. Use of AFFF at FFTA would have potentially impacted the east branch of French Stream and
would have also been carried downstream. Soil is not a medium of concern since the hangar has a concrete floor and floor drain system maintenance actions
have been performed; a soil removal action was completed at FFTA. Sample groundwater downgradient from both areas and background locations for
comparison purposes.

Receptors are human health only: Concrete hangar floor prevents human and ecological exposures. During the remedial action performed under the
Massachusetts Contingency Plan at FFTA, 3-4 feet of soil were removed because of petroleum contaminants; AFFF in the soil would likely have been removed
as well. Therefore, human health impacts from groundwater exposure are the only concern.
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Action Items:

e Tetra Tech will send the Navy the list of possible wells to be sampled.

o Tetra Tech will procure a laboratory. The selected laboratory must have or acquire DoD accreditation for the target PFCs before sample shipment.
e Tetra tech will develop a SAP by middle of January 2010.

Consensus Decisions:

o Identify presence of PFCs in groundwater at the two identified areas of the Base and compare to background locations. Sample existing monitoring wells from
locations upgradient and downgradient of Hangar 1 and FFTA and collect data to determine PFC concentrations in groundwater.
Perform low flow sampling and collect standard field quality parameters.
No regulatory limits are established for PFOS/PFOA but there are provisional health advisory values for PFOA and PFOS. PFCs are considered emerging
contaminants. There is no Navy guidance regarding these contaminants. Therefore the data will be used to compare downgradient concentrations to the
maximum upgradient concentration.

¢ Standard field QA/QC: field duplicates and rinsate blanks. Perform standard Tier Il data validation on the laboratory data.

o TtNUS located two DoD certified laboratories that perform PFC analysis, although neither is certified for the full suite of PFCs. These laboratories routinely
report a list of target analytes. Request full suite of PFCs, ranging from perfluorobutanoic to perfluorododecanoic acids and selected perfluorosulfonates).
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Project-Specific SAP -

Site Name/Project Name: Perfluorinated Compounds in Groundwater

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

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Project Name: Perfluorinated Compounds in Groundwater
Projected Date(s) of Sampling: April 2010
Project Manager: Phoebe Call

Site Name: Former Naval Air Station South Weymouth

Site Location: Weymouth, Massachusetts

Date of Session: January 14, 2010 and January 15, 2010 (email correspondence)
Scoping Session Purpose: Laboratory Certification Status

Name Title Affiliation | Phone # E-mail Address Project Role
Dave Barne BRAC Environmental Navy, 617-753- david.a.barney@navy.mil BRAC Environmental Coordinator
Y y Coordinator BRAC 4656
PMO
Northeast
Brian Hell RPM Navy, 215-897- brian.helland@navy.mil Navy RPM
fian Helland NAVFAC | 4912 Y
Atlantic
D Barclift Risk Assessor Navy, 215-897- david.barclift@navy.mil Navy risk assessor
ave Barcl NAVEAC | 4913
Atlantic
Ken B Navy Chemist Navy, 757-322- Kenneth.a.bowers@navy.mil Navy chemist
en Bowers y N A\yF AC 82413 y
Atlantic
Tuck Navy Chemist Navy, 757-322- jonathan.tucker@navy.mil Navy chemist
Jon Tucker y NA\)/FAC 82883 y
Atlantic
Phoebe Call Project Manager Tetra 978-474- phoebe.call@tetratech.com PM
Tech 8403
Lucy Guzman Project Chemist Tetra 978-474- lucy.guzman@tetratech.com Chemist
Tech 8416
Tom Johnston Quality Assurance Manager Tetra tech 3(13 %-5921- tom.johnston@tetratech.com QAM

Comments: The selected laboratory, Test America Arvada, CO, will not be able to obtain the ELAP certification for the 12 PFCs using the specified method and
run samples until late April or May. Tetra Tech then contacted the Test America laboratory in West Sacramento, CA. This laboratory obtained ELAP certification
last month but for just two PFCs: PFOA and PFOS (PFC markers). This laboratory will be able to run the 12 PFCs, but not until June or July.

Action Items: Tetra Tech will award the work to Test America, West Sacramento, CA.

Consensus Decisions: Given the objective of the groundwater investigation at NAS South Weymouth, reducing the analyte list to the two marker compounds
would be adequate and would enable us to move forward consistent with Navy's schedule. On January 14" Dave Barclift indicated that this plan is acceptable.
This decision was also discussed with Brian Helland and Dave Barney, who also concurred.
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SAP Worksheet #9 -- Conceptual Site Model
(UEP-QAPP Manual Section 2.5.2)

9.1 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. Hangar 1 is located in Weymouth near the center of the Base, immediately

north of the east-west runway, former Runway 8-26.

AFFF was stored in Hangar 1 in the above-ground storage tank (AST) shown on the site figure in
Appendix G. The primary use of Hangar 1 was the storage and maintenance of aircraft; historic site
activities are thought to include metal working, engine work, painting, arming, washing, hydraulic system
repair, welding, parachute packing, photo development, training, and plating and anodizing (Foster
Wheeler Environmental, 2001a). During the Environmental Baseline Survey (EBS), Review Item Area
(RIA) 11 was established to address releases of AFFF in Hangar 1 (Stone & Webster, 1996). Releases
occurred in the area of the AFFF AST and pump room shown on the site figure in Appendix G. RIA 11
was subsequently defined to include any inadvertent release spills of AFFF in the Hangar 1 area. AFFF
was also used at the Fire Fighting Training Area (FFTA) in training exercises. FFTA is also located in the

center of the Base (Figure 1).

MassDEP raised concerns about the components of AFFF and in 2003 Navy proceeded to research the
specific types of AFFF used at the Base. In 2005 MassDEP commented that recent research indicated
that AFFF used at the Base may have included fluorinated alkyl substances which have toxic and
bioaccumulative properties. MassDEP also noted concerns with the documented spills and releases of
AFFF from the Hangar 1 area and FFTA. Additional research information was compiled by Navy in 2009
on the fluorinated compounds likely present in AFFF and laboratories were identified that can perform

analysis for these compounds (Tetra Tech NUS, Inc., 2009a).

In 1999, Navy performed a removal of two oil water separators from Hangar 1 as well as cleaning/testing
of the floor drain systems, and soil samples were collected near the separators (Foster Wheeler, 20013;
2001b). Between 2000 and 2001, the floor drain system was removed and soil samples were collected
along the former pipelines and at other suspected areas of contamination based on visual, field
screening, and olfactory evidence. Based on the analytical results, soil was excavated and removed in
areas where elevated chemical concentrations (primarily polychlorinated biphenyls (PCBs)) were
detected. In 2002, three monitoring wells were installed downgradient of Hangar 1 to assess the impact

on groundwater of contaminated soil beneath the main hangar floor drain system.

Navy completed investigations and removals of the storm drain system in North and South Lean-tos.

Those investigations and excavations included cleanup criteria for polycyclic aromatic hydrocarbons
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(PAHs), metals, and PCBs (Tetra Tech FW, 2004). Groundwater monitoring wells were installed and
sampled during specific investigations. The groundwater elevations from all the wells in the Hangar 1
area were used to determine the groundwater flow direction (see Figure in Appendix G). The

predominant groundwater flow direction is toward the south-southwest.

9.2 SITE PHYSICAL CHARACTERISTICS

The area surrounding Hangar 1 is paved. Hanger 1 and its surrounding aircraft apron are where the
majority of aircraft maintenance and refueling activities for the Base were conducted. The area consists
of a number of sites located within and adjacent to Hangar 1. Hangar 1 is a large building with an arched
roof with two-story structures, referred to as “lean-tos,” on the north and south sides of the hangar. The
North and South Lean-Tos (RIA 10C) are long narrow two-story structures attached to the north and
south sides of Hanger 1. The lean-tos extend to the east of the main building and enclose a paved area
(Tetra Tech NUS, 2009b).

The combined size of the Hangar 1 area is approximately 165,290 square feet; the main bay of the
hangar is approximately 68,800 square feet. No water bodies are located within 1,500 feet of the Site.

Only sparse vegetation exists on the Site (Foster Wheeler Environmental, 2001a).

IR Program Site 4, the former FFTA, comprises approximately 3.8 acres located south of Runway 8-26
and east of Taxiway C (Figure 1). This site currently consists of a cracked asphalt pad and concrete

containers (burn pits), which were installed in 1988.

9.3 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

Since the AFFF spills in Hangar 1 were managed in accordance with the Base SPCC (Spill Control and
Countermeasures) Plan and the AFFF Materials Safety Data Sheets indicate AFFF as non-hazardous, No
Further Action was recommended for the site. No environmental investigations have been performed
associated with the AFFF releases around Hangar 1. To date no samples from the Base have been

analyzed for PFCs.

During training exercises at the FFTA, containers were partially filled with water and JP-5 fuel was placed
on top of the water. The fuel was ignited and then extinguished to provide fire fighting practice.
Reportedly, the only spill or release would have occurred if water or foam splashed out of the containers
during training. The Phase Il RI report was completed in April 2001. The Rl determined that groundwater
flow is generally toward the west (see figures in Appendix G) and concluded there were no exceedances
of human health or ecological risk thresholds for the current and future use scenarios that were evaluated
(Tetra Tech NUS, 2001). The Navy and EPA signed the Final ROD in September 2004 that specified No

Action under CERCLA. The Navy has addressed the petroleum residuals at the site pursuant to
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applicable Massachusetts state law. All site activities under the state program were completed in July
2008 (Tetra Tech EC, 2008).

9.4 CONCEPTUAL SITE MODEL

The following sections present possible contaminant release mechanisms, the nature and extent of
contamination associated with the use and release of AFFF, contaminant migration routes, and routes of

exposure to human and ecological receptors.

9.4.1 Contaminant Release Mechanisms

A spill of 5,000 to 10,000 gallons of AFFF occurred on October 21, 1987 inside Hangar 1. The spill was
contained in the oil-water separator which flows to the sanitary sewer. This spill was managed in
accordance with the SPCC Plan. Several inadvertent releases of AFFF from the two AFFF ASTs in the
North Lean-to were reported [the ASTs were drained in January 1997]. Inadvertent releases were
reported from the fire hose nozzles and piping from the ASTs and pump room (shown on a figure in
Appendix G). Some releases in the Hangar 1 area would likely have been directed to the outside floor

drains which connect to the stormwater drainage system.

AFFF used during training exercises at FFTA was released to soils while fighting fires and could have

reached French Stream.
AFFF is widely used for fire fighting by the military and municipal fire departments. The fluorinated
compounds found in AFFF are also used in herbicides, insecticides, cosmetics, greases, lubricants, and

adhesives. They are now considered to be ubiquitous in the environment.

9.4.2 Contaminant Migration

AFFF releases in Hangar 1 were either directed to the sanitary system or the storm water system. The
storm water system eventually discharges to French Stream and any AFFF would have been carried
downstream. Foam has been observed in French Stream downstream of the Base. Since all Base
operations ceased in 1996, enough time has passed that the perfluorinated compounds, which are very

soluble, have likely been flushed from the surface water and sediments.

Since the hangar has a concrete floor and floor drain system maintenance and removal actions have
been performed in the hangar, migration to soil is unlikely. Spills on the hangar apron which were

directed to the storm drain system may have infiltrated through soil into groundwater.

While there were releases to soil at FFTA, soil in the training area has been excavated as part of a

removal action completed in 2008.
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It is not known whether PFCs are present in site soils. Since PFCs are water soluble, they may have
leached from soil to groundwater. Detections of PFCs in groundwater may be useful in assessing

whether soil is a medium of concern.

9.4.3 Nature and Extent of Contamination

The constituents of concern in AFFF are PFCs. They are very stable chemicals that do not break down in
the environment or in living organisms due to the strong carbon to fluorine bond. No degradation
pathways have been identified for either PFOS or PFOA, which are the two predominant PFCs found in
the environment and appear to be the final degradation products of longer chain fluorinated compounds.
The contaminants of concern are PFOA and PFOS. Both compounds have similar characteristics and
are very stable compounds which resist degradation in the environment. For this reason, they will be

used as an indicator of the presence of the other perfluorinated compounds.

Since research has shown that PFCs are persistent and bioaccumulate, but are water soluble, shallow

groundwater is considered the appropriate medium to sample for the presence of PFCs.

9.4.4 Routes of Exposure

As groundwater is the medium of concern, there are no ecological receptors likely to be at risk. The
concrete hangar floor prevents human exposure to surface soil; the floor drain and storm drain systems

have been removed as Navy maintenance actions.
During the removal action performed at FFTA under the Massachusetts Contingency Plan, 3-4 feet of soil
were removed because of petroleum contaminants. Any AFFF constituents in the soil would have likely

been removed as well.

Therefore, infiltration through soil to groundwater is considered the most likely exposure pathway and

human health is the only concern.
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SAP Worksheet #10 -- Data Quality Objective Specifications
(UEP-QAPP Manual Section 2.6.1)

10.1 PROBLEM STATEMENT

AFFFs which contain PFCs were used at NAS South Weymouth at Hangar 1 and FFTA. Groundwater is
the medium of concern and is an indicator of the presence of past PFC contamination at the sites,
especially for soluble contaminants such as the PFCs associated with fire fighting foams. Because of the
potential environmental concerns due to PFCs in fire fighting foam, the project team needs to determine
whether these compounds have been introduced to the groundwater as a result of past use of AFFFs at

the Base.

There are no established human health criteria or regulatory limits for PFCs. The State of Minnesota has
developed health risk limits for PFOS (0.3 pg/L) and PFOA (0.5 ug/L, but has proposed to lower this limit
to 0.3 pg/L). EPA has also identified provisional health advisories for PFOS and PFOA of 0.2 pyg/L and
0.4 pg/L, respectively. PFOS and PFOA will be used as a marker for the other perfluorinated

compounds. The groundwater data will be used to identify the presence of PFCs at the two areas.

10.2 INPUTS TO PROBLEM RESOLUTION

The inputs needed to resolve the project problem identified above include field observations and

laboratory measurements as described below.

e PFC concentrations in groundwater (see Worksheet #17 for list of compounds).

e Groundwater levels to establish the groundwater flow direction and migration of possible PFC
contamination.

o Well stabilization parameters (temperature, dissolved oxygen [DO], pH, specific conductance,
oxidation-reduction potential [ORP], and turbidity) in groundwater collected from the same wells
where groundwater samples are collected for laboratory analysis.

¢ Field duplicate, equipment blank, and MS/MSD samples as listed in Worksheet # 16.

o Fixed laboratory data to assess the PFC concentration in groundwater from downgradient and
upgradient locations.

e EPA provisional health advisories for PFOS and PFOA of 0.2 ug/L and 0.4 ug/L, respectively.
The proposed analytical method must produce results at a minimum 10 times below these limits
(see Worksheet # 17).

e For data validation and general QC use default method performance criteria and proposed

laboratory SOPs including laboratory statistically derived limits (see Worksheet # 18).
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10.3 SITE BOUNDARIES

Two shallow (to 20 feet below ground surface (bgs)) groundwater populations are of interest:

e Upgradient groundwater that reflects groundwater conditions unaffected by use, spills and/or
releases of AFFF at the Hangar 1 and FFTA areas.

o Downgradient groundwater that reflects groundwater potentially affected by target analytes
released during operations at the Hangar 1 and FFTA areas.

o Field work must begin by April 2010 to accommodate property transfer and redevelopment

schedules.
10.4 DECISION RULES

If the groundwater data indicate detections of PFC target analytes, a notification will be included in

property transfer documents.

The data may be used in the future in five-year review evaluations if regulatory limits and risk-based

criteria become established.

10.5 PERFORMANCE CRITERIA

The sampling design is based on a need to establish groundwater concentrations in known groundwater
flow paths into which the target PFC analytes may have been released. The number of samples was
selected to ensure that good spatial coverage is achieved, especially in the downgradient areas where
contaminant concentrations are expected to be the greatest. After data are collected, the Project Team
will ensure that all intended data have been collected and that they are of acceptable quality. The data
quality will be evaluated during the data verification and validation processes, the data usability
assessment and general data use. Data quality review items are described in Worksheets #19 through
#22.
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SAP Worksheet #11 -- Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)

Data Generator(s)

Data Source How

Secondary oA (originating organization - Limitations
(originating - Data Will
Data organization, report | data ;‘yp‘TIS' cti_atac?etneranon Be Used | OnDataUse
title and date) collection dates)
None
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SAP Worksheet #12 -- Sampling Design and Rationale
(UEP-QAPP Manual Section 3.1.1)

The sampling design for this project is based on a need to determine whether PFCs are present in
groundwater downgradient of locations where AFFF was used, spilled, and/or released. Since there are
no regulatory limits for PFCs, groundwater will also be collected from upgradient and background wells to
provide data on groundwater conditions unaffected by the use of AFFF. Groundwater has been selected
as the medium of concern as an indicator of potential human health impacts due to the presence of
contamination which infiltrated through soil to groundwater. Surface water, soil, and sediments are not

considered to represent exposure pathways for this project.

Because PFCs are ubiquitous and there are no risk-based criteria or regulatory standards, upgradient
concentrations will be compared to downgradient concentrations to determine the extent of

contamination.

The Project Team chose a biased sampling design for this project. The design requires collection of
shallow groundwater samples from existing monitoring wells downgradient of known spill/release areas at
two locations on the Base, Hangar 1 and FFTA. Shallow groundwater samples will also be collected
from existing wells at locations upgradient of the two potential source areas for data comparison
purposes. Groundwater flow direction was determined during other field activities at the Base (see

Appendix G). Field work must begin in April 2010.

Eighteen groundwater samples (one sample per well) x (18 wells) will be collected, two of which represent
upgradient locations. Whether a well is considered to represent upgradient or downgradient conditions is
identified in Worksheet #14.

Field QC samples are discussed in Worksheet #16.

The sampling methods are listed in Worksheet #14. Project-specific sampling procedures are presented

in Appendix C.

Groundwater samples will be analyzed for PFOA and PFOS by a fixed laboratory, Test America in West
Sacramento, California. The target PFOA/PFOS compounds are presented in Worksheets #17. The
analytical methods are listed in Worksheet #16. The rationale for the selection of target analytes and
analytical methods is discussed in Worksheet #10. The use of each type of field measurement is
discussed in Worksheet #15.
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SAP Worksheet #13 — Field Task Descriptions and Plan for Data Collection, Reporting and Review
(UEP-QAPP Manual Sections 2.8.1, 3.1.1, 3.1.2, 3.2.1 t0 3.2.3, Appendix A, 3.3.3, 3.5.1, and 3.5.2.3)

The following project tasks are summarized below:
e Field Tasks
e Analytical Tasks
e Data Management and Review

e Project Report

The SOPs referenced below are included in Appendix A (Tetra Tech and EPA SOPs) and Appendix E
(Laboratory SOPs). Project-specific procedures also are provided in Appendix C-1 for monitoring well
development, water level measurement, and groundwater sampling. The field team will follow the project-
specific field procedures 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.

The following table summarizes the field SOPs to be used in the groundwater PFC investigation:

Modified
Reference Title, Revision Date and / or Ong_mat_mg fqr
Number Number Orgam_zatlon of | Project Comments
Sampling SOP Work?
(Y/N)
GH-1.2 - Evaluation of Existing SOP is |_ncluded in
Monitoring Wells and Water Level Appendix A. Also see
GH-1.2 ; .y Tetra Tech Y Appendix C-1 for
Measurement; Revision 2, roiect-specific
September 2003 proj P
procedures.
SOP is included in
GH-2.8 — Groundwater Monitoring Appendix A. Also see
GH-2.8 | Well Installation; Revision 3, Tetra Tech Y Appendix C-1 for
September 2003 project-specific
procedures.
SA-6.1 - Non-Radiological Sample . .
SA6.1 |Handling ; Revision 3, February Tetra Tech N iop is '.”C/L“ded in
2004 ppendix A.
SA-6.3 - Field Documentation; SOP is included in
SA-6.3 | Revision 3, March 2009 Tetra Tech N | Appendix A.
SA-7.1 - Decontamination of Field SOP is included in
SA-71 Equipment; Revision 6, January Tetra Tech N A dix A
2009 ppendix A.
GW-0001 - Low Stress (Low Flow) SOP is included in
Purging and Sampling Procedure for EPA Region Appendix A. Also see
GW-0001 |the Collection of Groundwater 9 N Appendix C-1 for
o . 1/GW-0001 X o
Samples from Monitoring Wells; project-specific
Revision 3, January 2010 procedures.
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13.1 FIELD TASKS

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

walkover; mobilization of field staff, equipment, and supplies to the Site; and site set-up. The Navy, EPA
and MassDEP will be notified of Tetra Tech mobilizations a minimum of 1 week before start of the field

activities.

A field team orientation meeting will be conducted prior to start 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, project manager, project

chemist, and health and safety officer.

A site walkover will be conducted prior to mobilization. The field team will identify and mark the

monitoring wells to be sampled.
Demobilization includes removing field equipment and supplies from the Site, returning rented equipment,

managing IDW, performing general site cleanup, organizing and finalizing field paperwork, and entering

field records/data into the Site database.

The sampling locations are presented on Figure 2 and in Worksheet #14.

Monitoring Well Development — All wells to be sampled for the PFC study will be inspected prior to use

to determine their condition. Wells to be sampled and the sampling rationale are presented in Worksheet
#14. Prior to water level measurement and groundwater sampling, each of the selected monitoring wells

will be re-developed according to SOP GH-2.8 using the project-specific procedures in Appendix C.

Water Level Measurement — Prior to groundwater sampling water levels will be measured at each of the

selected monitoring wells, in accordance with SOP GH-1.2 using the project-specific procedures in

Appendix C.

Groundwater Sampling — Groundwater samples will be collected from selected existing monitoring wells

listed in Worksheet #14. A minimum of 1 week shall elapse after well development before collecting

groundwater samples.

The groundwater samples (plus QA samples) will be collected according to EPA’s low flow (low stress)
sampling protocol, SOP GW-0001, using the project-specific procedures presented in Appendix C.
Rental peristaltic pumps and disposable sampling tubing will be used at each of the selected monitoring

wells.
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Water quality parameters will be measured during purging using a YSI Model 600 Series multiparameter
water quality meter or equivalent coupled with a flow-through cell. Turbidity will be measured separately

using a LaMotte Model 2020 or equivalent nephelometer.

Field Quality Control samples — Field QC samples to be collected include field duplicates and

equipment rinsate blanks. These samples will be collected at the rate summarized in Worksheet #16.
Triple volume of one sample will be provided for laboratory MS/MSD analysis. One rinsate blank will be

collected to check that the disposable sampling tubing does not contribute PFCs.

Calibration Procedures — Rental equipment will be used in the field. The rental firm will be responsible

for performing and documenting the proper care, maintenance, and repair of the rental equipment. The
FOL or designee will visually inspect the instrumentation before calibration and use. Calibration will be
performed daily at the beginning and end of the day in accordance with GW-0001 and manufacture’s

guidance.

Decontamination — The decontamination procedures described in SOP SA-7.1 will be followed. All non-

disposable equipment that comes in contact with the sample medium will be decontaminated to prevent
cross-contamination between sampling points. Personnel decontamination is discussed in the HASP.
Water level indicators will be sprayed with de-ionized water and wiped with clean paper towels in between

use in each monitoring well.

Investigation-Derived Waste — Investigation-Derived Waste (IDW) includes decontamination fluid, used

personal protective equipment (PPE), and used sampling equipment. IDW will be managed in
accordance with SOP SA-7.1.

o Water generated during well development and groundwater sampling and decontamination rinse
water will be collected and transferred for staging in 55-gallon drums or bulk containers. The
clearly market drums will be staged pending receipt of analytical results. After the analytical data
from the groundwater sampling program have been received and evaluated, a determination will
be made as to the proper disposal method for the contained water. If off-site transport is
required, TtINUS will arrange with a licensed waste hauler for additional sampling of the water (if
required), transportation, and disposal at a licensed receiving facility approved by the Navy and
EPA.

e Disposable personal protective equipment and disposable sampling equipment/materials (spent
tubing, etc.) will be disposed of as general refuse at the approved disposal location on the NAS

Weymouth property.
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Sample Designation and Tracking System

The sample identification number, date and time of collection and the sampler’'s name will be recorded on
each sample container, on the chain-of-custody form, and sample collection logs. Each sample collected
will be labeled with a unique sample tracking number used to catalog the results. The sample tracking
number will consist of alpha-numeric characters identifying the site, sample medium, location, and depth

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

AAA - AA - AANNN - (NNNN)
(Site ID) - (Medium) - (Location) - (Date)

Site identifier: AFFF

Medium identifier: “GW” for groundwater samples.

The sample location well identifier is the well identification number and the date is displayed as “MMYY”.
For example: A groundwater sample from well MW05-303 collected in February 2010 will be identified as:
AFFF-GW-MW05-303-0210.

Field duplicates 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 groundwater field duplicate sample collected February 15, 2010 would be labeled
AFFF-GW-DUP01-021510.

Rinsate Blank samples identifiers will consist of the Site, the medium, the label “-RB”, a sequential value

(the nth rinsate blank collected for that medium during that sampling event), and the date (MMDDYY).
Example: AFFF-GW-RB01-021510.

Laboratory QC samples (matrix spike and matrix spike duplicate samples) will have no separate sample

identifier codes, but are noted on the chain-of-custody record and sample log sheets.

13.2 ANALYTICAL TASKS

The analysis of PFCs in groundwater samples will be performed by a subcontracted laboratory, Test

America, West Sacramento, CA.

Test America/West Sacramento will perform the PFC analysis following SW-846 Methods 3535A/8321
Laboratory SOPs WS-LC-0020 (Appendix E) to meet the requirements of the analytical specification for

laboratory services developed by Tetra Tech for this work (Appendix D).
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The following table summarizes the analytical SOP that the laboratory will use for the analysis of PFCs:

Definiti Modified
Lab . . CNNIVE 1 Matrix and Organization for
Title, Revision Date, ; ) :
SOP . Analytical Instrument Performing Project
and / or Number Screening . ol
Number Data Group Analysis Work?
(Y/N)
Perfluorooctanoic Acid
(PFOA) and
Perfluorooctanoic Test America,
WS-LC- | Sulfonate (PFOS) in West
0020 Water and Solids by PFCs HPLC/MS/MS Sacramento, N
LC/MS/MS (Revision CA
2.1, Effective
09/04/2009)

The following table summarizes the HPLC/MS/MS laboratory instrument calibration requirements that will

be applied by Test America/West Sacramento in the analysis of PFCs for this project:

Calibration Frequency Acceptance Corrective Person SOP
Instrument Procedure of Criteria Action (CA) Respon3|2ble Reference’
Calibration for CA
HPLC/MSIMS | | itial multi- Initially and | RSD for each Evaluate Lab Manager \é\(l)SZ'OLC'
point as compound < 20% standards / Analyst
Calibration, | required. (average response | and
minimum factor), orr 2 analytical
seven point 0.980 (linear system,
calibration regression), or 2 | correct any
0.980 (quadratic issues found,
regression) and then
repeat
calibration.
HPLC/MS/MS Continuing | Daily, prior | %Difference/%Drift | Evaluate Lab Manager \é\(l)SZ-OLC-
Calibration | to sample for all target standards / Analyst
analysis, compounds and and
and surrogates: %D < | analytical
following 30% system.
every 10 Correct any
samples. issues found,
Alternating and then
low and repeat CCV.
mid-range If still fails,
standards. repeat initial
calibration.
Reanalyze
all samples
since last
successful
calibration
verification.
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Calibration Frequency Acceptance Corrective Person SOP
Instrument Procedure of Criteria Action (CA) Responsible Reference’
Calibration for CA®
HPLC/MSIMS | gocong- Following %Difference/%Drift | Evaluate Lab Manager \é\(l)Sz'OLC'
source initial for all target standards / Analyst
calibration calibration. | compounds and and correct
verification surrogates: %D < | any issue,
30% then repeat.
If still fails,
repeat initial
calibration
The following table summarizes the HPLC/MS/MS instrument maintenance that will be
performed by the Test America, West Sacramento laboratory:
. . . . Person
Maintenance | Testing Inspection Frequenc Acceptance | Corrective Responsible SOP
Activity Activity Activity q Y| criteria Action for(E:)Az Reference'
S;Elriﬁi as Instrument
Sensitivity | performance | Daily oras | CCV pass ; Test America | WS-LC-
needed, o Recalibrate )
check and needed criteria Chemist 0020
check eluent e
: sensitivity
reservoirs
13.3 DATA MANAGEMENT AND REVIEW

Data management and review tasks are described in other worksheets in this SAP as identified below.

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. Field logbooks will be maintained according to Tetra Tech SOP No. SA-6.3 (see 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.

documentation forms can be found in Appendix B.

Examples of

the field

The field sample collection and measurement records, the laboratory records, and assessment finding

records are listed below:
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Document

Where Maintained

Field Documents
Field Logbook

Field Sample Forms

Chain of Custody Records

Air Bills

Sampling Instrument Calibration Logs
Sampling Notes

FMR Forms

This SAP

Health and Safety Plan

Field documents will be maintained in the
project file located in the Tetra Tech Boston,

Massachusetts office.

Laboratory Documents

Sample Receipt, Custody, and Tracking Record
Standards Traceability Logs

Equipment Calibration Logs

Sample Preparation Logs

Analysis Run Logs

Equipment Maintenance, Testing, and Inspection Logs
Corrective Action Forms

Reported Field Sample Results

Reported Results for Standards, QC Checks, and QC
Samples

Sample Storage and Disposal Records

Telephone Logs

Extraction/Clean-up Records

Raw Data

Data Completeness Checklist

Laboratory documents will be included in the
hardcopy and PDF deliverables from the
laboratory. Laboratory data deliverables will
be maintained in the Tetra Tech Boston,

Massachusetts project file.

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 Checklist (if conducted)

Data Validation Memoranda (includes tabulated data

summary forms)

All assessment documents will be maintained
in the Tetra Tech Boston, Massachusetts

project file.

Field Sample Handling and Chain-of Custody Procedures

Custody of samples must be maintained and documented at all times from collection through analysis.
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 to the analytical laboratory. Samples will be
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delivered to the laboratory with a chain-of-custody form. A copy of the chain-of-custody form is included in
Appendix B. 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 with ice to maintain a temperature below 6°C. A
container filled with water and labeled “temperature blank” will be included in each cooler to measure the
sample temperature upon laboratory receipt. 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 for the PFC analysis is presented in Worksheet #16.

Laboratory Custody Procedures

The Test America/West Sacramento sample receipt and chain-of-custody procedure is detailed in SOP
WS-QA-0003, revision 11.2, included in 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 sample label information will be checked
against the chain-of-custody form for 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.

Test America/West Sacramento SOP WS-EHS-0001, revision 4 (Appendix E) describes the laboratory
procedures for disposal of the environmental samples.

Data Handling, Management, Tracking and Control

The Tetra Tech PM (or designee) is responsible for the overall tracking and control of the data generated
for the project. The Project Chemist (or designee) is responsible for tracking the samples collected and
shipped to the contracted laboratory and the laboratory data packages. The laboratory electronic data

results will be automatically downloaded into the Tetra Tech database.

Data Storage, Archiving, and Retrieval. The laboratory data packages, the field records, and the

assessment finding records are entered into the Tetra Tech CLEAN file tracking system prior to archiving

in secure project files.

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.
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Data Review

. Data verification processes are described in Worksheet #18.

o Data validation processes are described in Worksheets #19 and #20.

. Usability assessment processes are described in Worksheet #22.

134 PROJECT REPORT

During the field event, the Tetra Tech PM will keep the Navy RPM informed of the progress of the field

investigation.

At the conclusion of the sampling program, Tetra Tech will prepare a project report. The report will
include a summary of the field program, analytical results, and tag maps indicating the detected
concentrations of PFCs. The report will be prepared in draft format (electronic format) for Navy, EPA, and
MassDEP review and then finalized (hardcopy and electronic format) based upon the agreed-upon

resolution of reviewer comments.
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Sampling
Location /ID
Number

Matrix

Depth
(units)

Analytical
Group

Number of
Samples
(identify field
duplicates)

Rationale for Collection

MWO05-303

GW

5-15 ft bgs

PFCs

1 plus Dup

GW quality downgradient of
AFFF AST in Hangar 1 (See
Figure 2 and Hangar 1 figure
in Appendix G).

MW05-304

GwW

7-17 ft. bgs

PFCs

GW quality downgradient of
documented AFFF spills/
leaks in Hangar 1 (See
Figure 2 and Hangar 1 figure
in Appendix G).

MWO05-301

GwW

5-10 ft. bgs

PFCs

GW quality upgradient of
AFFF releases in Hangar 1
(See Figure 2 and Hangar 1
figure in Appendix G showing
groundwater contours and
flow direction at this site).

MW05-302

GW

5-15 ft. bgs

PFCs

GW quality downgradient of
AFFF releases in Hangar 1
(See Figure 2 and Hangar 1
figure in Appendix G).

MW05-031

GwW

4.5-14.5 ft.
bgs

PFCs

GW quality downgradient of
AFFF releases in Hangar 1
(See Figure 2 and Hangar 1
figure in Appendix G).

FFTA-MW-14

GwW

1.8-11.8 ft.
bgs

PFCs

GW quality adjacent to the
FFTA operations area. (See
Figure 2 and FFTA figures in
Appendix G).

FFTA-MW-46

GwW

1.1-11.1 ft.
bgs

PFCs

GW quality potentially
impacted by FFTA
operations. (See Figure 2
and FFTA figures in
Appendix G).

FFTA-MW-52D2

GW

8-23 ft. bgs

PFCs

GW quality southeast of
FFTA. (See Figure 2 and the
groundwater flow direction
shown on the FFTA figures in
Appendix G).

MWO01-093

GwW

2-12 ft. bgs

PFCs

GW quality downgradient of
Hangar 1 and FFTA. (See
Figure 2 and the figures in
Appendix G).

MWO05-033

GwW

4-14 ft. bgs

PFCs

GW quality downgradient of
Hangar 1. (See Figure 2 and
the figures in Appendix G).
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MWO01-073 GW 2.5-15.51t. PFCs GW quality on east side of
bgs west branch of French
Stream. (See Figure 2).
TLF-MW-55D GW 4-14 ft. bgs PFCs GW quality near confluence
of TACAN ditch and west
branch of French Stream.
(See Figure 2).
MWO01-063 GW 5-15 ft. bgs PFCs GW quality at south end of
Base near west branch of
French Stream. (See Figure
2).
FFTA-MW13 GW 1.8-16.8 ft. PFCs GW quality in center part of
bgs FFTA site. (See Figure 2 and
the figures in Appendix G).
FFTA-MW12 GW 1.8-16.8 ft. PFCs GW quality in northern part of
bgs FFTA site. (See Figure 2 and
the figures in Appendix G).
PZ-11D GW 12-13 ft. PFCs GW quality at south end of
bgs Base near east branch of
French Stream. (See Figure
2).
BW-MW31 GW 3.8-12.3 ft. PFCs GW quality upgradient of
bgs FFTA. (See Figure 2 and the
figures in Appendix G).
FFTA-MW11 GW 2-12 ft. bgs PFCs GW quality downgradient of

Hangar 1 and FFTA. (See
Figure 2 and the figures in
Appendix G).

After the above-listed wells have been inspected and re-developed, as described in Worksheet 13 and

Appendix C-1, groundwater samples will be collected according to EPA’s low flow (low stress) sampling

protocol, SOP GW-0001, using the project-specific procedures presented in Appendix C.
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SAP Worksheet #15 — Field Quality Control Measurement Performance Criteria Table

(UFP-QAPP Manual Section 2.6.2)

Measurement Performance Criteria Table — Field QC Samples

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

QC Sample
. . Assesses Error
QC sample Analytical Group Frequency Data Quality Indicators Measuremeqt _ for Sampling (S),
(DQls) Performance Criteria .
Analytical (A) or
both (S&A)
One per Sample No target analytes = %2 QL,
. Delivery Grou Accuracy/Bias/ unless target analytes in
Rinsate Blank PFCs (SDG g‘ 20 P Contami);ation field samgles arey> 10x S&A
samples) those in rinsate blank.
Groundwater: One N Waters: RPD < 30%. If
Field Duplicates PFCs per 10 samples Precision zameIes re;ults are < 2X S&A
, professional judgment
is used.
Temperature between 2
Temperature Indicator PFCs One per cooler Representativeness | and 6 degrees Celsius (4 + S
2 °C).
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SAP Worksheet #16 —Sample Preservation, Holding Time, and Field Quality Control Sample Summary Table

(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3)

Matrix: Groundwater

Laboratory/Organization/Contact Name and Phone Number: Test America/ West Sacramento, CA/ Nilo Ligi/ 916-373-5600

Backup Laboratory/Organizationl: NA
Data Package Turnaround Time: 21 Days

Title: Groundwater Investigation

Revision Number: 3

Revision Date: April 15, 2010

Preparation &

No. of ) No .of No. of Total No. of Sample . Maximum .
Analyte ) No. Field No. of ) . No. of PT ) Preservation ) Analysis
Environ. ) 12 Field Equipment Samples to Containers Volume ) Holding
Group Duplicates MS/MSDs™ Samples 3 Requirements ) Method & SOP
Samples Blanks Blanks Laboratory Time
Reference
PFCs 18 2 1 0 1 0 21 Two 1-L AGB 1 liter coolto 4 +2°C 7 days to '\SA‘Q{;‘%‘LGS
or HDPE extraction; 40 3535A/8321
bottles with days to SOPs WS-LC-
screw caps analysis 0020

1- Although the MS/MSD is not typically considered a field QC it is included here because location determination is often established in the field.
2- Extra sample volume will be collected for MS/MSD laboratory sample analyses.
3- Total number of samples does not include MS/MSDs.
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SAP Worksheet #17 -- Reference Limits and Evaluation Table

(UFP-QAPP Manual Section 2.8.1)

Matrix: Groundwater

Analytical Group; PFCs

Preparation and Analysis Method/SW 846 Methods 3535A/8321/SOP: WS-LC-0020

Method Modified* (Yes/No)? N

Data Type (definitive or screening): Definitive

Title: Groundwater Investigation

Revision Number: 3

Revision Date: April 15, 2010

. iee 2
Project Action | Project Action Pro!ect. Laboratory-specific
Analyte CAS Number Lin/1Lit . fLimit ) Qﬂ%'}:'gg;” oL LOD MDLs
(Ho/L) eterence (Ho/L) (ug/L) | (ot (Lg/L)
Perfluorooctanoic acid, PFOA 335-67-1 0.4 EPA 0.02 0.004 | 0.002 0.001
Perfluorooctane sulfonate, PFOS [1763-23-1 0.2 EPA 0.03 0.004 | 0.002 0.0015

1 — EPA provisional health advisories, 2008.
2 — Specific QLs and MDLs from Test America West Sacramento laboratory for listed method.
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SAP Worksheet #18 -- Laboratory Quality Control Samples Table
(UFP-QAPP Manual Section 3.4)

Matrix Groundwater
Analytical Group PFCs
Analytical Method/| SW-846 methods
SOP Reference 3535A/8321

SOP: WS-LC-0020

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

QC Sample

Frequency /
Number

Measurement
Performance Criteria

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality Indicator

(bQ)

Method Blank

One per preparation
batch, not to exceed 20
field samples.

No target analytes = %2 QL and
> 1/10 the amount measured
in any sample or 1/10 the
regulatory limit (whichever is
greater).

Evaluate blank and
analytical system. If
required, then re-extract
and reanalyze method
blank and all samples
processed with the
contaminated blank.

Lab Manager / Analyst

Accuracy/Bias
Contamination

Correct problem, then re-

LCS analot?c:bcrg F;er;tion Laboratory control limits extract and reanalyze the Lab Manaaer / Analvst Precision and
y baFt)chp 70-130% recovery. LCS and all associated 9 y Accuracy/Bias
batch samples.
One MS/MSD per Laboratory control limits Idep;:l;);s(;(igl?nn;i(rl&not Precision and
MS/MSD analytical/preparation 70-130% recovery. Lab Manager / Analyst

batch

RPD < 20.

interference, then re-extract
and reanalyze MS/MSD

Accuracy/Bias

Internal Standards

During acquisition of
calibration standard,
samples, and QC
check samples

Areas within -50% to +100%
of the midpoint of the last
ICAL for each sample and QC

Inspect LCMS for
malfunctions; mandatory
reanalysis of samples
analyzed while system was
malfunctioning. Sample
dilution may be required for
field samples.

Lab Manager / Analyst

Accuracy/Bias
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SAP Worksheet #19 -- Verification (Step |) Process Table

(UFP-QAPP Manual Section 5.2.1)

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

collected as required.

L _ Internal / Responsible for Verification
Verification Input Description o
External (name, organization)
Planning Documents The Tetra Tech QAM or designee will verify evidence of SAP Internal QAM or designee, PM (P. Call),
approval, names and qualifications of project personnel FOL
performing the work, and laboratory performing the analysis,
use of required sampling and analysis SOPs.
Chain-of-Custody Forms | The Tetra Tech FOL or designee will review and sign the Internal FOL (J. Traut) and Field Crew,
Chain-of-Custody forms to verify that all samples listed are Tetra Tech
included in the shipment to the laboratory and the sample
information is accurate. The Chain-of-Custody forms will be
signed by the sampler and a copy will be retained for the
project file, the PM, and the data validator. See SOP SA-6.3.
The laboratory sample custodian will review the sample Internal/ 1 - Laboratory Sample Custodian,
shipment for completeness and integrity and will sign External (Cheng Vue)
accepting the shipment. The data validator will check that the 2 - Data Validator, Tetra Tech
Chain-of-Custody form was signed and dated by the Tetra
Tech FOL or designee relinquishing the samples and also by
the laboratory sample custodian receiving the samples for
analyses.
Sample Planned samples will be verified to have been collected. Internal PM (P. Call), FOL and Field
Locations/Coordinates Sample locations will be verified to be correct and in Crew, Tetra Tech
accordance with the SAP (compare map of proposed
locations to map of actual locations).
Sample Log Sheets Log sheets that are completed as samples are collected in the Internal PM (P. Call), FOL, or designee,
field will be verified for completeness and will be maintained in Tetra Tech
the Tetra Tech project file.
Field QC Samples Verify that field QC samples listed in Worksheet #17 were Internal FOL or designee, Tetra Tech
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Verification Input Description Internal / Responsible for \_/erl_f|cat|on
External (name, organization)
Analytical Data Packages | All analytical data packages will be verified internally for Internal Laboratory QAO, Test
completeness by the laboratory performing the work. The America/CO
Laboratory QAM will sign the case narrative for each data
package.
Tetra Tech will verify that the data package contains all the External Data Validator, Tetra Tech

elements required by the functional guidelines and the scope
of work. This occurs as part of the data validation process.
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SAP Worksheet #20 -- Validation (Steps lla and Ilb) Process Table
(UFP-QAPP Manual Section 5.2.2) (Figure 37 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Step lla/llb | Validation Input Description Responsible for Validation
(name, organization)
lla Field SOPs/Field Ensure that all sampling SOPs were followed. Verify that deviations have been | PM or designee, Tetra Tech
Logs/Sample documented and MPCs have been achieved, particularly that samples were correctly
Collection identified, that sampling location coordinates are accurate, and that documentation
establishes an unbroken chain-of-custody from sample collection to report
generation. Verify that the SAP was implemented and carried out as written and that
any deviations are documented.
lla Chain-of-Custody Ensure that the custody and integrity of the samples were maintained from collection | Data Validator, Tetra Tech
Forms to analysis and that custody records are complete and any deviations are recorded.
lla Holding Times Verify that the samples were shipped and store at the required temperature. Verify | Data Validator, Tetra Tech
that the PFC analysis was performed within the holding times listed in Worksheet
#16.
lla Data Results Verify that the summary form results match the raw data. Data Validator, Tetra Tech
lla/llb Laboratory Data Ensure that the laboratory QC samples were analyzed and that the MPCs listed in | Data Validator, Tetra Tech
Results Worksheet #18 were met for all field samples and QC analyses. Verify that specified
field QC samples were collected and analyzed and that the analytical QC criteria set
up for this project were met.
lla/llb Field and Verify the field sampling precision by checking the RPD for field duplicate samples. | Data Validator, Tetra Tech
Laboratory Verify laboratory precision by checking RPDs or %D values from MS/MSD and
Duplicate Analyses | LCS/LCSD analyses. Ensure compliance with the methods and project MPC
for Precision accuracy goals listed in Worksheet #18.
lla/llb Sample Results for | Verify that the laboratory recorded the temperature of each sample at sample receipt | Data Validator, Tetra Tech
Representativeness | to ensure sample integrity from sample collection to analysis.
Ila/llb Project Screening Discuss the impact of matrix interferences or sample dilutions performed, because of | Data Validator, Tetra Tech
Levels the high concentration of one or more contaminants, on the other target compounds
reported as not detected. Document this usability issue and inform the PM.
Project Screening Review and add PSLs to the laboratory electronic data deliverable. Flag samples | PM or designee, Tetra Tech
Levels and notify the PM of samples that exceed the PSLs as listed in Worksheets #17.
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Step lla/llb | Validation Input Description Responsible for Validation
(name, organization)
lla/llb Data Validation Summarize deviations from methods, procedures, or contracts. Qualify data results | Data Validator, Tetra Tech
Report based on method or QC deviation and explain all 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.
lla, llb SAP QC Sample Verify that all QC samples specified in the SAP were collected and analyzed and that | Data Validator, Tetra Tech
Documentation the associated results were within prescribed SAP acceptance limits. Verify 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 shall
have contacted the Tetra Tech Project Chemist or PM.
lla, lIb Documentation of Ensure that the required analytical samples have been collected, appropriate sample | Data Validator, Tetra Tech
Analytical Reports identifications have been used, and correct analytical methods have been applied.
for Completeness 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 #21. Verify all data
have been transferred correctly and completely to the final SQL database.
IIb Project Quantitation | Verify that the QLs listed in Worksheet #17were achieved. Data Validator, Tetra Tech
Limits for Sensitivity
lIb Analytical Data Determine the impact of any deviation from sampling or analytical methods, SOP | Data Validator, Tetra Tech
Deviations requirements, and matrix interferences on the analytical results.

! lla=compliance with methods, procedures, and contracts [see Table 10, page 117, UFP-QAPP manual, V.1, March 2005.]
lIb=comparison with measurement performance criteria in the SAP [see Table 11, page 118, UFP-QAPP manual, V.1, March 2005]
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Site Name/Project Name: Perfluorinated Compounds in Groundwater

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

SAP Worksheet #21 —Analytical Data Validation (Steps lla and llb) Summary Table
(UEP-QAPP Manual Section 5.2.2.1)

Title: Groundwater Investigation

Revision Number: 3

Revision Date: April 15, 2010

Validation Functional Guidelines for
Evaluating Environmental Analyses, Part I,
December 1996 (U.S. EPA, 1996) will be
applied using these criteria.

. Analytical — o Data Validator
Step lla/llb Matrix Group Validation Criteria
Tier II' data validation. Project-specific
criteria for PFCs by SW-846 Method 8321 are
listed in Worksheets #15, #16, #17 and #18 Project Chemist
lla and Iib Groundwater PFCs and laboratory SOPs. Region | EPA-NE Data | (Lucy Guzman) and

staff chemists, Tetra
Tech

' As specified in the Region 1 Tiered Organic and Inorganic Data Validation Guidelines (July 1, 1993).
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SAP Worksheet #22 — Data 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
o0 The FOL acting on behalf of the Project Team will determine whether deviations from the scheduled

groundwater 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 the PM 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 #15 and #18. 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
o0 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 #18. 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 available 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 quantitative analysis is required.

Sensitivity

0 The Project Chemist acting on behalf of the Project Team will determine whether project sensitivity goals
listed in Worksheet #17 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.
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Project-Specific SAP -
Site Name/Project Name: Perfluorinated Compounds in Groundwater

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

SAP Worksheet #23 -- Planned Project Assessments Table
(UEP-QAPP Manual Section 4.1.1)

Title: Groundwater Investigation

Revision Number: 3

Revision Date: April 15, 2010

Person(s) Person(s) Responsible Person(s) Responsible Person(s) Responsible
Assessment F Internal or Organization Responsible for . for Identifying and or
requency ; - for Responding to . . for Monitoring
Type External |Performing Assessment Performing N Implementing Corrective .
A Assessment Findings - Effectiveness of CA
ssessment Actions (CA)
. . 1 per . :
Field Quality Tetra Tech Field Tetra Tech PM Tetra Tech Field
Assurance’ ;Zg’;ract Internal Tetra Tech Auditor Auditor and QAM Tetra Tech QAM
Department of Defense Test America/West
Environmental - .
Laboratory " Every 18 External |Laboratory DoD Accrediting Sacr_amento/ Test America/CA QAO Test Ame.rlca QAM,
System Audit months o Body Quality Assurance Doug Weir
Accreditation Program Manager (QAM)
(DoD ELAP) 9

Projects selected for audit are selected at a rate of one per contract year at the program level.

Test America/West Sacramento, CA is DOD certified for the analysis of the PFCs target compounds.
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Site Name/Project Name: Perfluorinated Compounds in Groundwater
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts

SAP Worksheet #24 -- Assessment Findings and Corrective Action Responses
(UEP-QAPP Manual Section 4.1.2)

Title: Groundwater Investigation

Revision Number: 3

Revision Date: April 15, 2010

Nature of

Nature of Corrective

Individual(s) Receiving

Assessment R Individual(s) Notified of Timeframe of X \ ; Timeframe for
Deficiencies A e Action Response Corrective Action
Type . Findings Notification . Response
Documentation Documentation Response
PM (Phoebe Call), Tetra
Field Supervision | Site log book and Tetra Tech PM (Phoebe Call) Immediatel Entrv in site log book Tech, 24 hours
sample collection logs | and FOL (Johanna Traut) y ry 9 FOL (Johanna Traut), Tetra
Tech
Program Manager (John Program Manager (John
Project . Trepanowski), Tetra Tech . Trepanowski), Tetra Tech Within a week of
- Written report Monthly Written memo P
Supervision Deputy Program Manager Deputy Program Manager notification
(Garth Glenn), Tetra Tech (Garth Glenn), Tetra Tech
QAM (Tom Johnston), Tetra
PM (P. Call), Tetra Tech; FOL | Dependant on the Tech
Audit checklist and (Johanna Traut), Tetra Tech; | finding; if major, a stop Field Auditor (Designee),
Field Sampling . o Program Manager (John work may be issue . Tetra Tech Within 48 hours of
. written audit finding . ; . ; Written memo e
System Audit summa Trepanowski) and Deputy immediately; however, Program Manager (John notification
ry Program Manager (Garth if minor, within 1 week Trepanowski) and Deputy
Glenn), Tetra Tech of audit Program Manager (Garth
Glenn), Tetra Tech
Laboratory . . QAM, Test America/West o -
System Audit Written audit report Sacramento/ Doug Weir Not specified by ELAP | Letter ELAP Specified by ELAP
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Site Name/Project Name: Perfluorinated Compounds in Groundwater
Site Location: Former Naval Air Station South Weymouth, Weymouth, Massachusetts

SAP Worksheet #25 -- QA Management Reports Table
(UFP_QAPP Manual Section 4.2)

Title: Groundwater Investigation
Revision Number: 3
Revision Date: April 15, 2010

Frequency
Type of Report

annually, etc.)

(daily, weekly monthly, quarterly,

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation

Report Recipient(s)

Data validation report Per sample data package

Within 3 weeks

Project Chemist (Lucy
Guzman), Tetra Tech

PM (Phoebe Call), Tetra
Tech, project file

course of the sampling

sampling is occurring

Major analysis problem When persistent analytical |Immediately QAM (Tom Johnston), PM (Tetra Tech), QAM

identification (internal problems are detected Tetra Tech (Tetra Tech), Program

memorandum) Manager (Tetra Tech),
project file

Project monthly progress Monthly for the duration of |Monthly PM (P. Call), Tetra Tech Navy, project file

report’ the project

Field progress report Daily, oral, during the Every day that field FOL (J. Traut), Tetra Tech |PM (Phoebe Call), Tetra

Tech

Laboratory QA report When significant plan
deviations result from
unanticipated

circumstances

Immediately upon detection

Laboratory QAM (Doug
Weir)

Tetra Tech, project file

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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USE OF TERMS

Equipment blank: The equipment blank shall include the pump and the pump's tubing. If tubing
is dedicated to the well, the equipment blank needs only to include the pump in subsequent
sampling rounds. If the pump and tubing are dedicated to the well, the equipment blank is
collected prior to its placement in the well. If the pump and tubing will be used to sample
multiple wells, the equipment blank is normally collected after sampling from contaminated
wells and not after background wells.

Field duplicates: Field duplicates are collected to determine precision of the sampling procedure.
For this procedure, collect duplicate for each analyte group in consecutive order (VOC original,
VOC duplicate, SVOC original, SVOC duplicate, etc.). ‘

~ Indicator field parameters: This SOP uses field measurements of turbidity, dissolved oxygen,

specific conductance, temperature, pH, and oxidation/reduction potential (ORP) as indicators of
- when purging operations are sufficient and sample collection may begin.

Matrix Spike/Matrix Spike Duplicates: Used by the laboratory in its quality assurance program.
Consult the laboratory for the sample volume to be collected.

Poteniometric Surface: The level to which water rises in a tightly cased well constructed in a
confined aquifer. In an unconfined aquifer, the potentiometric surface is the water table.

QAPP: Quality Assurance Project Plan

SAP: Sampling and Analysis Plan

SOP: Standard operating procedure

Stabilization: A condition that is achieved when all indicator field parameter measurements are
sufficiently stable (as described in the “Monitoring Indicator Field Parameters” section) to allow
sample collection to begin.

Temperature blank: A temperature blank is added to each sample cooler. The blank is

measured upon receipt at the laboratory to assess whether the samples were properly cooled
during transit.

Trip blank (VOCs): Trip blank is a sample of analyte-free water taken to the sampling site and
returned to the laboratory. The trip blanks (one pair) are added to each sample cooler that
“contains VOC samples.
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'SCOPE;,& APPLICATION

The goal of this groundwater sampling procedure is to collect water samples that reflect the '
- total mobile organic and inorganic loads (dissolved and colloidal sized fractions) '
transported through the subsurface under ambient flow conditions, with minimal physical
and chemical alterations from sampling operations. This standard operating procedure
(SOP) for collecting groundwater samples will help ensure that the project’s data quality
objectives (DQOs) are met under certain low-flow conditions.

- The SOP emphasizes the need to minimize hydraulic stress at the well-aquifer interface by
maintaining low water-level drawdowns, and by using low pumping rates during purging .
and sampling operations. Indicator field parameters (e.g., dissolved oxygen, pH, etc.) are
monitored during purging in order to determine when sample collection may begin.
Samples properly collected using this SOP are suitable for analysis of groundwater
contaminants (volatile and semi-volatile organic analytes, dissolved gases, pesticides,
PCBs, metals and other inorganics), or naturally occurring analytes. This SOP is based on
Puls, and Barcelona (1996).

This procedure is desighed for monitoring wells with an inside diameter (1.5-inches or
greater) that can accommodate a positive lift pump with a screen length or open interval
ten feet or less and with a water level above the top of the screen or open interval
(Hereafter, the “screen or open interval” will be referred to only as “screen interval”). This
- SOP is not applicable to other well-sampling conditions.

While tﬁe use of dedicated sampling equipment is not mandatory, dedicated pumps and
tubing can reduce sampling costs significantly by streamlining sampling activities and
thereby reducing the overall field costs.

The goal of this procedure is to emphasme the need for consistency in deploying and
operating equipment while purglng and sampling monitoring wells during each samphng
event. ThlS will help to minimize sampling Vanablhty

This pro‘cedure describes a general framework for groundwater sampling. Other site
specific information (hydrogeological context, conceptual site model (CSM), DQOs, etc.) -
coupled with systematic planning must be added to the procedure in order to develop an
appropriate site specific SAP/QAPP. In addition, the site specific SAP/QAPP must
identify the specific equipment that will be used to collect the groundwater samples.

This procedure does not address the collection of water or free product samples from wells
contalmng free phase LNAPLs: and/or DNAPLSs (li ght or dense non-aqueous phase
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“liquids). For this type of situation, the reader may wish to check: Cohen, and Mercer
(1993) or other pertinent documents.

~This SOP is to be used when collecting groundwater samples from monitoring wells at all
Superfund, Federal Facility and RCRA sites in Region 1 under the conditions described
herein. Request for modification of this SOP, in order to better address specific situations
at individual wells, must include adequate technical justification for proposed changes. All
changes and modifications must be approved and included in a revised SAP/QAPP before
implementation in field. '

BACKGROUND FOR IMPLEMENTATION

It is expected that the monitoring well screen has been properly located (both laterally and
vertically) to intercept existing contaminant plume(s) or along flow paths of potential
contaminant migration. Problems with inappropriate monitoring well placement or
faulty/improper well installation cannot be overcome by even the best water sampling

- procedures. This SOP presumes that the analytes of interest are moving (or will potentially
move) primarily through the more permeable zones intercepted by the screen interval.

Proper well construction, development, and operation and maintenance cannot be
overemphasized. The use of installation techniques that are appropriate to the
hydrogeologic setting of the site often prevent "problem well" situations from occurring.
During well development, or redevelopment, tests should be conducted to determine the
hydraulic characteristics of the monitoring well. The data can then be used to set the
purging/sampling rate, and provide a baseline for evaluating changes in well performance
and the potential need for well rehabilitation. Note: if this installation data or well history
(construction and sampling) is not available or discoverable, for all wells to be sampled,
efforts to build a sampling history should commence with the next sampling event.

The pump intake should be located within the screen interval and at a depth that will
remain under water at all times. It is recommended that the intake depth and pumping rate
remain the same for all sampling events. The mid-point or the lowest historical midpoint of
the saturated screen length is often used as the location of the pump intake. For new wells,
or for wells without pump intake depth information, the site’s SAP/QAPP must provide
clear reasons and instructions on how the pump intake depth(s) will be selected, and
reason(s) for the depth(s) selected. If the depths to top and bottom of the well screen are
not known, the SAP/QAPP will need to describe how the sampling depth will be
determined and how the data can be used. '

Stabilization of indicator field parameters is used to indicate that conditions are suitable for
sampling to begin. Achievement of turbidity levels of less than 5 NTU, and stable
drawdowns of less than 0.3 feet, while desirable, are not mandatory. Sample collection
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may still take place provided the indicator field parameter criteria in this procedure are

met. If after 2 hours of purging indicator field parameters have not stabilized, one of three
optional courses of action may be taken: a) continue purging until stabilization is

achieved, b) discontinue purging, do not collect any samples, and record in log book that -
stabilization could not be achieved (documentation must describe attempts to achieve
stabilization), ¢) discontinue purging, collect samples and provide full explanation of
attempts to achieve stabilization (note: there is a risk that the analytical data obtained,
especially metals and strongly hydrophobic organic analytes, may reflect a sampling bias
and therefore, the data may not meet the data quality objectives of the sampling event).

It is recommended that low-flow sampling be conducted when the air temperature is above
32°F (0°C). If the procedure is used below 32°F, special precautions will need to be taken
_ to prevent the groundwater from freezing in the equipment. Because sampling during
freezing temperatures may adversely impact the data quality objectives, the need for water
- sample collection during months when these conditions are likely to occur should be
evaluated during site planning and special sampling measures may need to be developed.
Ice formation in the flow-through-cell will cause the monitoring probes to act erratically.

A transparent flow-through-cell needs to be used to observe if ice is forming in the cell. If

ice starts to form on the other pieces of the sampling equipment, additional problems may
occur.

HEALTH & SAFETY

When worklng on-site, comply with all applicable OSHA requirements and the site’s
health/safety procedures. All proper personal protection clothing and equipment are to be
worn. Some samples may contain biological and chemical hazards. These samples should
be handled with suitable protection to skin, eyes, etc.

CAUTIONS

The following cautions need to be considered when planning to collect groundwater
samples when the below conditions occur. '

If the groundwater degasses dunng purging of the monitoring well, dissolved gases and
VOCs will be lost. When this happens, the groundwater data for dissolved gases (..,
methane, ethene, ethane, dissolved oxygen, etc.) and VOCs will need to be qualified. :
Some conditions that can promote degassing are the use of a vacuum pump (e.g., peristaltic
pumps) changes in aperture along the sampling tubing, and squeezing/pinching the

pump s tubing which results in a pressure change.

When collectmg the samples for dissolved gases and VOCs analyses, avoid aerating the
groundwater in the pump’s tubing. This can cause loss of the dissolved gases and VOCs in
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the groundwater. Having the pump’s tubing completely filled prior to sampling will avoid
this problem when using a centrifugal pump or peristaltic pump. :

Direct sun light and hot ambient air temperatures may cause the groundwater in the tubmg
and flow-through-cell to heat up. This may cause the groundwater to degas which will
result in loss of VOCs and dissolved gases. When sampling under these conditions, the
sampler will need to shade the equipment from the sunlight (e.g., umbrella, tent, etc.). If
possible, sampling on hot days, or during the hottest time of the day, should be avoided.
The tubing exmng the monitoring well should be kept as short as possible to avoid the sun
light or ambient air from heating up the groundwater.

Thermal currents in the monitoring well may cause vertical mixing of water in the well
bore. When the air temperature is colder than the groundwater temperature, it can cool the
top of the water column. Colder water which is denser than warm water sinks to the
bottom of the well and the warmer water at the bottom of the well rises, setting up a
convention cell. “During low-flow sampling, the pumped water may be a mixture of
convecting water from within the well casing and aquifer water moving inward. through the
screen. This mixing of water during low-flow sampling can substantially increase
equilibration times, can cause false stabilization of indicator parameters, can give false
indication of redox state, and can provide biological data that are not representatlve of the
aquifer conditions” (Vroblesky 2007).

Failure to calibrate or perform proper maintenance on the sampling equipment and
measurement instruments (e.g., dissolved oxygen meter, etc.) can result in faulty data
being collected.

Interferences may result from using contaminated equipment, cleaning materials, sample

containers, or uncontrolled ambient/surrounding air conditions (e.g., truck/vehicle exhaust
nearby).

Cross contamination problems can be eliminated or minimized through the use of
dedicated sampling equipment and/or proper planning to avoid ambient air interferences.
Note that the use of dedicated sampling equipment can also significantly reduce the time
needed to complete each sampling event, will promote consistency in the sampling, and
may reduce sampling bias by having the pump’s intake at a constant depth.

Clean and decontaminate all sampling equipment prior to use. All sampling equipment
needs to be routinely checked to be free from contaminants and equlpment blanks collected
to ensure that the equipment is free of contaminants. Check the previous equipment blank
data for the site (if they exist) to determine if the previous cleaning procedure removed the
~ contaminants. If contaminants were detected and they are a concern, then a more vigorous
cleaning procedure will be needed. :
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, PERSONNEL QUALIFICATIONS

~ All field samplers working at sites containing hazardous waste must meet the requirements
of the OSHA regulations. OSHA regulations may require the sampler to take the 40 hour
OSHA health and safety training course and a refresher course prior to engaging in any
field activities, depending upon the site and field conditions.

The field samplers must be trained prior to the use of the sampling equipment, field
instruments, and procedures. Training is to be conducted by an experienced sampler
before initiating any sampling procedure.

The entire sampling team needs to read, and be familiar with, the site Health and Safety
Plan, all relevant SOPs, and SAP/QAPP (and the most recent amendments) before going
onsite for the sampling event. It is recommended that the field sampling leader attest to the
understanding of these site documents and that it is recorded.

EQUIPMENT AND SUPPLIES
A. Informational materials for sampling event

A copy of the current Health and Safety Plan, SAP/QAPP, monitoring well construction
data, location map(s), field data from last sampling event, manuals for sampling, and the
monitoring instruments’ operation, maintenance, and calibration manuals should be
brought to the site.

B. Well keys.
; C. Extraction device

Adjustable rate, submersible pumps (e.g., centrifugal, bladder, etc.) which are constructed
of stainless steel or Teflon are preferred. Note: if extraction devices constructed of other
materials are to be used, adequate information must be provided to show that the
substituted materials do not leach contaminants nor cause interferences to the analytical

procedures to be used. Acceptance of these materials must be obtained before the
sampling event.
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If bladder pumps are selected for the collection of VOCs and dissolved gases, the pump
setting should be set so that one pulse will deliver a water volume that is sufficient to

fill a 40 mL VOC vial. This is not mandatory, but is considered a “best practice”. For the
proper operation, the bladder pump will need a minimum amount of water above the
pump; consult the manufacturer for the recommended submergence. The pump’s
recommended submergence value should be determined during the planning stage, since it
may influence well construction and placement of dedicated pumps where water-level
fluctuations are significant. ‘

Adjustable rate, peristaltic pumps (suction) are to be used with caution when collecting
samples for VOCs and dissolved gases (e.g., methane, carbon dioxide, etc.) analyses.

~ Additional information on the use of peristaltic pumps can be found in Appendix A.

If peristaltic pumps are used, the inside diameter of the rotor head tubing needs to match
the inside diameter of the tubing installed in the monitoring well.

Inertial pumping devices (motor driven or manual) are not recommended. These devices
frequently cause greater disturbance during purging and sampling, and are less easily
controlled than submersible pumps (potentially increasing turbidity and sampling -
variability, etc.). This can lead to sampling results that are adversely affected by purging
and sampling operations, and a higher degree of data variability. '

D. Tubing

Teflon or Teflon-lined polyethylene tubing are preferred when sampling is to include -
VOCs, SVOCs, pesticides, PCBs and inorganics. Note: if tubing constructed of other
materials is to be used, adequate information must be provided to show that the substituted
materials do not leach contaminants nor cause interferences to the analytical procedures to
be used. Acceptance of these materials must be obtained before the sampling event.

PVC, poiypropylene or polyethylene tubing may be used when collecting samples for
metal and other inorganics analyses. , :

The use of 1/4 inch or 3/8 inch (inside diameter) tubing is recommended. This will help’
ensure that the tubing remains liquid filled when operating at very low pumping rates when
using centrifugal and peristaltic pumps.

Silastic tubing should be used for the section around the rotor head of a peristaltic pump.
It should be less than a foot in length. The inside diameter of the tubing used at the pump
rotor head must be the same as the inside diameter of tubing placed in the well. A tubing
connector is used to connect the pump rotor head tubing to the well tubing. Alternatively,
the two pieces of tubing can be connected to each other by placing the one end of the
tubing inside the end of the other tubing. The tubing must not be reused.
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E. The water level measuring device

Electronic “tape”, pressure transducer, water level sounder/level indicator, etc. should be -

capable of measuring to 0.01 foot accuracy. Recording pressure transducers, mounted .

above the pump, are especially helpful in tracking water levels during pumping operatlons

but their use must include check measurements with a water level “tape” at the start and
end of each sampling event.

F. Flow measurement supplies
Graduated cylinder (size according to flow rate) and stopwatch usually will suffice.
Large graduated bucket used to record total water purged from the well.

" G. Interface probe

-To be used to check on the presence of free phase liquids (LNAPL, or DNAPL) before
purging begins (as needed). ‘

H. Power source (generator, nitrogen tank, battery, etc.)

When a gasoline generator is used, locate it downwind and at least 30 feet from the well so
that the exhaust fumes do not contaminate samples.

L. Indicator field parameter monitoring instruments

Use of a multi-parameter instrument capable of measuring pH, oxidation/reduction
potential (ORP), dissolved oxygen (DO), specific conductance, temperature, and coupled

with a flow-through-cell is required when measuring all indicator field parameters, except
- turbidity. Turbidity is collected using a separate instrument. Record equipment/instrument
1dent1ﬁcat10n (manufacturer, and model number).

' Transpar’ent, small volume flow-through-cells (e. g., 250 mLs or less) are preferred. This
allows observation of air bubbles and sediment buildup in the cell, which can interfere with
the operation of the monitoring instrument probes, to be easily detected. A small volume

cell facilitates rapid turnover of water in the cell between measurements of the indicator
field parameters.



EQASOP-GW 001

Region 1 Low-Stress

(Low-Flow) SOP

Revision Number: 3

Date: July 30, 1996 -
Revised: January 19, 2010

Page 12 of 30

Tt is recommended to use a flow-through-cell and monitoring probes from the same

manufacturer and model to avoid incompatibility between the probes and flow-through-
cell. '

Turbidity samples are collected before the flow-through-cell. A “T” connector coupled
with a valve is connected between the pump’s tubing and flow-through-cell. When a
turbidity measurement is required, the valve is opened to allow the groundwater to flow
into a container. The valve is closed and the container sample is then placed in the
turbidimeter. '

Standards are necessary to perform field calibration of instruments. A minimum of two
standards are needed to bracket the instrument measurement range for all parameters
except ORP which use a Zobell solution as a standard. For dissolved oxygen, a wet .
sponge used for the 100% saturation and a zero dissolved oxygen solution are used for the

calibration.

" Barometer (used in the calibration of the Dissolved Oxygen probe) and the conversion
formula to convert the barometric pressure into the units of measure used by the Dissolved
‘Oxygen meter are needed. ‘

J. Decontamination supplies

Includes (for example) non-phosphate detergent, distilled/deionized Water, isopropyl
alcohol, etc. , '

K. :Record keeping supplies

Logbook(s), well purging forms, chain-of-custody forms, field instrument calibration
forms, etc. C

L. Sample bottles

M. Sémple preservation supplies (as required by the analytical methods)
N. Sample tags or labels |

O. PID or FID instrument

If appropriate, to detect VOCs for health and safety purposes, and provide qualitative field
evaluations. : ‘
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P. Miscellaneous Equipment

Equipment to keep the sampling apparatus shaded in the summer (e.g., umbrella) and from
freezing in the winter. If the pump’s tubing is allowed to heat up in the warm weather, the
cold groundwater may degas as it is warmed in the tubing.

EQUIPMENT/INSTRUMENT CALIBRATION

* Prior to the sampling event, perform maintenance checks on the equipment and
instruments according to the manufacturer’s manual and/or applicable SOP. This will

ensure that the equipment/instruments are workmg properly before they are used in the
ﬁeld '

Prior to sampling, the monitoring instruments must be calibrated and the calibration
documented. The instruments are calibrated using U.S Environmental Protection Agency
Region 1 Calibration of Field Instruments (temperature, pH, dissolved oxygen,
conductzvzty/speczf ¢ conductance, oxidation/reduction [ORP], and turbidity), January 19,
2010, or latest version or from one of the methods listed in 40CFR136, 40CFR141 and
SW-846.

The instruments shall be calibrated at the beginning of each day. If the field measurement
falls outside the calibration range, the instrument must be re-calibrated so that all
measurements fall within the calibration range. At the end of each day, a calibration check
is performed to verify that instruments remained in calibration throughout the day. This

~ check is performed while the instrument is in measurement mode, not calibration mode. If
the field instruments are being used to monitor the natural attenuation parameters, thena ’
calibration check at mid-day is highly recommended to ensure that the instruments did not
drift out of calibration. Note: during the day if the instrument reads zero or a negative
number for dissolved oxygen, pH, specific conductance, or turbidity (negative value only),
this indicates that the instrument drifted out of calibration or the instrument is
malfunctioning. If this situation occurs the data from this instrument will need to be
qualified or rejected.

PRELIMINARY SITE ACTIVITIES (as applicable)

Check the well for security (damage, evidence of tampering, missing lock, etc.) and record
pertinent observations (include photograph as warranted).

If needed lay out sheet of clean polyethylene for monitoring and sampling equlpment
unless equipment is elevated above the ground (e.g., on a table, etc.).
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Remove well cap and if appropriate measure VOCs at the rim of the well with a PID or
~ FID instrument and record reading in field logbook or on the well purge form.

If the well casing does not have an established reference point (usually a V-cut or indelible
mark in the well casing), make one. Describe its location and record the date of the mark
in the logbook (consider a photographic record as well). All water level measurements
must be recorded relative to this reference point (and the altitude of this point should be
determined using techniques that are appropriate to site’s DQOs.

If water-table or potentiometric surface map(s) are to be constructed for the sampling
event, perform synoptic water level measurement round (in the shortest possible time)
before any purging and sampling activities begin. If possible, measure water level depth
(to 0.01 ft.) and total well depth (to 0.1 ft.) the day before sampling begins, in order to
allow for re-settlement of any particulates in the water column. This is especially

. important for those wells that have not been recently sampled because sediment buildup in
the well may require the well to be redeveloped. If measurement of total well depth is not
made the day before, it should be measured after sampling of the well is complete. All
measurements must be taken from the established referenced point. Care should be taken
to minimize water column disturbance.

Check newly constructed wells for the presence of LNAPLs or DNAPLs before the initial

sampling round. If none are encountered, subsequent check measurements with an

interface probe may not be necessary unless analytical data or field analysis signal a

worsening situation. This SOP cannot be used in the presence of LNAPLs or DNAPLs. If

NAPLs are present, the project team must decide upon an alternate sampling method. All
“project modifications must be approved and documented prior to implementation.

If available check intake depth and drawdown information from previous sampling

event(s) for each well. Duplicate, to the extent practicable, the intake depth and extraction
rate (use final pump dial setting information) from previous event(s). If changes are made -
in the intake depth or extraction rate(s) used during previous sampling event(s), for either
portable or dedicated extraction devices, record new values, and explain reasons for the
changes in the field logbook.

PURGING AND SAMPLING PROCEDURE

Purging and sampling wells in order of increasing chemical concentrations (known or
anticipated) are preferred.

The use of dedicated pumps is recommended to minimize artificial mobilization and
entrainment of particulates each time the well is sampled. Note that the use of dedicated
sampling equipment can also significantly reduce the time needed to complete each
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sampling event, will promote consistency in the sampling, and may reduce sampling bias
by having the pump’s intake at a constant depth.

~ A. Initial Water Level

Measure the water level in the well before installing the pump if a non-dedicated pump is
being used. The initial water level is recorded on the purge form or in the field logbook.

B Install Pump

Lower pump, safety cable, tubing and electrical lines slowly (to minimize disturbance) into
the well to the appropriate depth (may not be the mid-point of the screen/open interval).
The Sampling and Analysis Plan/Quality Assurance Project Plan should specify the ‘
sampling depth (used previously), or provide criteria for selection of intake depth for each
new well. If possible keep the pump intake at least two feet above the bottom of the well,
to minimize mobilization of particulates present in the bottom of the well. '

Pump tubing lengths, above the top of well casing should be kept as short as possible to
minimize heating the groundwater in the tubing by exposure to sun light and ambient air

" temperatures. Heating may cause the groundwater to degas, which is unacceptable for the
collection of samples for VOC and dissolved gases analyses.

C. Measure Water Level

Before starting pump, measure water level. Install recording pressure transducer, if used to
track drawdowns, to initialize starting condition. "

D. Purge Well

~From the time the pump starts purging and until the time the samples are collected, the
purged water is discharged into a graduated bucket to determine the total volume of
groundwater purged. This information is recorded on the purge form or in the field

~ logbook. ' :

Start the pump at low speed and slowly increase the speed until discharge occurs. Check
water level. Check equipment for water leaks and if present fix or replace the affected
equipment. Try to match pumping rate used during previous sampling event(s).
Otherwise, adjust pump speed until there is little or no water level drawdown. Ifthe
minimal drawdown that can be achieved exceeds 0.3 feet, but remains stable, continue
purging.
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Monitor and record the water level and pumping rate every five minutes (or as appropriate)
during purging. Record any pumping rate adjustments (both time and flow rate). Pumping
rates should, as needed, be reduced to the minimum capabilities of the pump to ensure
stabilization of the water level. Adjustments are best made in the first fifteen minutes of
pumping in order to help minimize purging time. During pump start-up, drawdown may
exceed the 0.3 feet target and then "recover" somewhat as pump flow adjustments are
made. Purge volume calculations should utilize stabilized drawdown value, not the initial -
drawdown. If the initial water level is above the top of the screen do not allow the water
level to fall into the well screen. The final purge volume must be greater than the
stabilized drawdown volume plus the pump’s tubing volume. If the drawdown has
exceeded 0.3 feet and stabilizes, calculate the volume of water between the initial water
level and the stabilized water level. Add the volume of the water which occupies the
pump’s tubing to this calculation. This combined volume of water needs to be purged
from the well after the water level has stabilized before samples are collected.

Avoid the use of constriction devices on the tubing to decrease the flow rate because the
constrictor will cause a pressure difference in the water column. This will cause the
groundwater to degas and result in a loss of VOCs and dissolved gasses in the groundwater
samples.

Note: the flow rate used to achieve a stable pumping level should remain constant while
monitoring the indicator parameters for stabilization and while collecting the samples.

Wells with low recharge rates may require the use of special pumps capable of attaining
very low pumping rates (e.g., bladder, peristaltic), and/or the use of dedicated equipment.
For new monitoring wells, or wells where the following situation has not occurred before,
~ if the recovery rate to the well is less than 50 mL/min., or the well is being essentially
dewatered during purging, the well should be sampled as soon as the water level has
recovered sufficiently to collect the volume needed for all anticipated samples. The project
manager or field team leader will need to make the decision when samples should be
‘collected, how the sample is to be collected, and the reasons recorded on the purge form or
in the field logbook. A water level measurement needs to be performed and recorded
before samples are collected. If the project manager decides to collect the samples using
the pump, it is best during this recovery period that the pump intake tubing not be
removed, since this will aggravate any turbidity problems. Samples in this specific
situation may be collected without stabilization of indicator field parameters. Note that
field conditions and efforts to overcome problematic situations must be recorded in order
to support field decisions to deviate from normal procedures described in this SOP. If this
type of problematlc situation persists in a well, then water sample collection should be

changed to a passive or no-purge method, if consistent with the site’s DQOs, or have a new
well installed.
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E. Monitor Indicator Field Parameters

After the water level has stabilized, connect the “T” connector with a valve and the flow-
through-cell to monitor the indicator field parameters. If excessive turbidity is anticipated
or encountered with the pump startup, the well may be purged for a while without
connecting up the flow-through-cell, in order to minimize particulate buildup in the cell
(This is a judgment call made by the sampler). Water level drawdown measurements
should be made as usual. If possible, the pump may be installed the day before purging to
allow particulates that were disturbed during pump insertion to settle.

During well purging, monitor indicator field parameters (turbidity, temperature, specific
conductance, pH, ORP, DO) at a frequency of five minute intervals or greater. The pump’s
flow rate must be able to “turn over” at least one flow-through-cell volume between
measurements (for a 250 mL flow-through-cell with a flow rate of 50 mLs/min., the
monitoring frequency would be every five minutes; for a 500 mL flow-through-cell it
would be every ten minutes). If the cell volume cannot be replaced in the five minute
interval, then the time between measurements must be increased accordingly. Note: during
the early phase of purging emphasis should be put on minimizing and stabilizing pumping
stress, and recording those adjustments followed by stabilization of indicator parameters.
Purging is considered complete and sampling may begin when all the above indicator field
parameters have stabilized. Stabilization is considered to be achieved when three -
consecutive readings are within the following limits: '

Turbidity (10% for values greater than 5 NTU; if three Turbidity values are less

than 5 NTU, consider the values as stabilized),

Dlssolved Oxygen (10% for values greater than 0.5 mg/L, if three Dissolved
Oxygen values are less than 0 5 mg/L, consider the values as
stabilized),

Specific Conductance (3%),

Temperature (3%),

pH (z 0.1 unit),

Oxidation/Reduction Potential (+ 10 millivolts).

All measurements, except turbidity, must be obtained using a flow-through-cell. Samples
for turbidity measurements are obtained before water enters the flow-through-cell.
Transparent flow-through-cells are preferred, because they allow field personnel to watch
for particulate build-up within the cell. This build-up may affect indicator field parameter
values measured within the cell. If the cell needs to be cleaned during purging operations,
continue pumping and disconnect cell for cleaning, then reconnect after cleaning and

continue monitoring activities. Record start and stop times and g1ve a brief descnptlon of
cleanmg activities.
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The flow-through-cell must be designed in a way that prevents gas bubble entrapment in
the cell. Placing the flow-through-cell at a 45 degree angle with the port facing upward can
help remove bubbles from the flow-through-cell (see Appendix B Low-Flow Setup
Diagram). All during the measurement process, the flow-through-cell must remain free of
any gas bubbles. Otherwise, the monitoring probes may act erratically. When the pump is
turned off or cycling on/off (when using a bladder pump), water in the cell must not drain
out. Monitoring probes must remain submerged in water at all times.

~ F. Collect Water Samples

When samples are collected for laboratory analyses, the pump’s tubing is disconnected
from the “T” connector with a valve and the flow-through-cell. The samples are collected
directly from the pump’s tubing. Samples must not be collected from the flow- through—cell
or from the “T” connector with a valve.

VOC samples are normally collected first and directly into pre-preserved sample '
containers. However, this may not be the case for all sampling locations; the SAP/QAPP

“should list the order in which the samples are to be collected based on the project’s
objective(s). Fill all sample containers by allowing the pump discharge to flow gently
down the inside of the container with minimal turbulence.

If the pump’s flow rate is too high to collect the VOC/dissolved gases samples, collect the
other samples first. Lower the pump’s flow rate to a reasonable rate and collect the
VOC/dissolved gases samples and record the new flow rate.

During purging and sampling, the centrifugal/peristaltic pump tubing must remain filled
with water to avoid aeration of the groundwater It is recommended that 1/4 inch or 3/8
inch (inside diameter) tubing be used to help insure that the sample tubing remains water
filled. If the pump tubing is not completely filled to the sampling point, use the following
procedure to collect samples: collect non-VOC/dissolved gases samples first, then increase
flow rate slightly until the water completely fills the tubing, collect the VOC/dissolved
gases samples, and record new drawdown depth and flow rate. '

For bladder pumps that will be used to collect VOC or dissolved gas samples, it is
‘recommended that the pump be set to deliver long pulses of water so that one pulse will fill
a 40 mL VOC vial. ‘

Use pre—preserved sample containers or add preservative, as required by analytlcal
" methods, to the samples immediately after they are collected. Check the analytical methods

(e.g. EPA SW-846, 40 CFR 136, water supply, etc.) for additional information on
preservation.
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If determination of filtered metal concentrations is a sampling objective, collect filtered
water samples using the same low flow procedures. The use of an in-line filter (transparent
housing preferred) is required, and the filter size (0.45 pm is commonly used) should be
based on the sampling objective. Pre-rinse the filter with groundwater prior to sample
 collection. Make sure the filter is free of air bubbles before samples are collected.
Preserve the filtered water sample immediately. Note: filtered water samples are not an
acceptable substitute for unfiltered samples when the monitoring objective is to obtain
chemical concentrations of total mobile contaminants in groundwater for human health or
ecological risk calculations.

Label each sample as collected. Samples requiring cooling will be placed 1nt0 a cooler
‘with ice or refrigerant for delivery to the laboratory. Metal samples after acidification to a
pH less than 2 do not need to be cooled.

G. Post Sampling Activities

If a recording preséure transducer is used to track drawdown, re-measure water level with
tape. ’

After collection of samples, the pump tubing may be dedicated to the well for re-sampﬁng
~ (by hanging the tubing inside the well), decontaminated, or properly discarded.

Before securing the well, measure and record the well depth (to 0.1 ft.), if not measured the
day before purging began. Note: measurement of total well depth annually is usually
sufficient after the initial low stress sampling event. However, a greater frequency may be
needed if the well has a “silting” problem or if confirmation of well identity is needed.

Sécure the well.
DECONTAMINATION

Decontaminate sampling equipment prior to use in the first well and then following -
sampling of each well. Pumps should not be removed between purging and sampling
operations. The pump, tubing, support cable and electrical wires which were in contact
with the well should be decontaminated by one of the procedures listed below.

The use of dedicated pumps and tubing will reduce the amount of time spent on
decontamination of the equipment. If dedicated pumps and tubing are used, only the initial
sampling event will require decontamination of the pump and tubing.
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‘Note if the previous equipment blank data showed that contaminant(s) were present after
using the below procedure or the one described in the SAP/QAPP, a more vigorous
procedure may be needed. ‘

Procedufe 1

Decontaminating solutions can be pumped from either buckets or short PVC casing
sections through the pump and tubing. The pump may be disassembled and flushed with
the decontaminating solutions. It is recommended that detergent and alcohol be used
sparingly in the decontamination process and water flushing steps be extended to ensure
that any sediment trapped in the pump is removed. The pump exterior and electrical wires
must be rinsed with the decontaminating solutions, as well. The procedure is as follows:

Flush the equipment/pump with potable water.

Flush with non-phosphate detergent solution. If the solution is recycled, the solution must
be changed periodically. '

Flush with potable or distilled/deionized water to remove all of the detergent solution. If
the water is recycled, the water must be changed periodically.

Optional - flush with isopropyl alcohol (pesticide grade; must be free of ketones {e.g.,
acetone}) or with methanol. This step may be required if the well is highly contaminated or
if the equipment blank data from the previous sampling event show that the level of
contaminants is significant.

- Flush with distilled/deionized water. This step must remove all traces of alcohol (if used)
from the equipment. The final water rinse must not be recycled.

Procedure 2
Steam clean the outside of the submersible pump.

Pump hot potable water from the steam cleaner through the inside of the pump. This can
be accomplished by placing the pump inside a three or four inch diameter PVC pipe with
end cap. Hot water from the steam cleaner jet will be directed inside the PVC pipe and the
pump exterior will be cleaned. The hot water from the steam cleaner will then be pumped
from the PVC pipe through the pump and collected into another container. Note: addltwes
or solutions should not be added to the steam cleaner.

Pump non-phosphate detetgent solution through the inside of the pump. If the solﬁtion 1s
~ recycled, the solution must be changed periodically.



EQASOP-GW 001

Region 1 Low-Stress

(Low-Flow) SOP

Revision Number: 3

Date: July 30, 1996
Revised: January 19, 2010

Page 21 0f30

Pump potable water through the inside of the pump to remove all of the detergent solution.
If the solution is recycled, the solution must be changed periodically.

* Pump distilled/deionized water through the pump. The final water rinse must not be
recycled. :

FIELD QUALITY CONTROL

Quality control samples are required to verify that the sample collection and handling
process has not compromised the quality of the groundwater samples. All field quality
control samples must be prepared the same as regular investigation samples with regard to
sample volume, containers, and preservation. Quality control samples include field
duplicates, equipment blanks, matrix spike/matrix spike duplicates, trip blanks (VOCs),
and temperature blanks.

FIELD LOGBOOK

A field log shall be kept to document all groundwater field monitoring activities (see
Appendix C, example table), and record the following for each well:

Site name, municipality, state.

Wellv identifier, latitude-longitude or state grid coordinates.

Measuring point description (e.g., north side of PVC pipe).

Well depth, and measurement technique.

- Well screen length.

Pump depth.

Static water level depth, date, time and measurement technique.

Presence aﬁd thickness of immiscible liquid (NAPL) layers and detection method.

Pumping rate, drawdown, indicator parameters values, calculated or measured total volume
pumped, and clock time of each set of measurements. ‘

Type of tubing used and its length.
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Type of pump used.

Clock time of start and end of purging and sampling activity.
ijpes of sample bottles used and sample identification numbers.
Preservatives used.

Parameters requested for analyses.
Field observations during sarﬁpling event.
Name of sample collector(s).
Weather conditions, including approximate ambient air temperature.
| QA/QC data for field instruments.
Any problerﬁs encountered should be highlighted.

Description of all sampling/monitoring equipment used, including trade names, model
~ number, instrument identification number, diameters, material composition, etc.

DATA REPORT

Data reports are to include laboratory analytical results, QA/QC information, field
indicator parameters measured during purging, field instrument calibration information,
and whatever other field logbook information is needed to allow for a full evaluation of
data usability.

Note: the use of trade, product, or firm names in this sampling procedure is for descnptlve
purposes only and does not constitute endorsement by the U.S. EPA.
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APPENDIX A
PERISTALTIC PUMPS

Before selecting a peristaltic pump to collect groundwater samples for VOCs and/or

dissolved gases (e.g., methane, carbon dioxide, etc.) consideration should be given to the
following:

The decision of whether or not to use a peristaltic pump is dependeént on the
intended use of the data.

If the additional sampling error that may be introduced by this device is NOT of
concern for the VOC/dissolved gases data’s intended use, then this device may be
acceptable

If minor differences in the groundwater concentrations could effect the decision,
such as to continue or terminate groundwater cleanup or whether the cleanup goals
have been reached, then this device should NOT be used for VOC/dissolved gases

sampling. In these cases, centrifugal or bladder pumps are a better choice for more
accurate results.

EPA and USGS have documented their concerns with the use of the peristaltic pumps to
collect - water sample in the below documents.

“Suction Pumps are not recommended because they may cause degassing, pH
modification, and loss of volatile compounds” 4 Compendzum of Superfund Field
Operations Methods, EPA/540/P-87/001, December 1987. ‘
“The agency does not recommend the use of peristaltic pumps to sample ground
water particularly for volatile organic analytes” RCRA Ground-Water Monitoring
Draft Technical Guidance, EPA Office of Solid Waste, November 1992.

“The peristaltic pump is limited to shallow applications and can cause degassing
resulting in alteration of pH, alkalinity, and volatiles loss”, Low-flow (Minimal
drawdown) Ground-Water Sampling Procedures, by Robert Puls & Michael
Barcelona, April 1996, EPA/540/5-95/504.

“Suction-lift pumps, such as peristaltic pumps, can operate at a very low pumping
rate; however, using negative pressure to lift the sample can result in the loss of
volatile analytes”, USGS Book 9 Techniques of Water—Resources Investigation,
Chapter A4. (Version 2.0, 9/2006).
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APPENDIX B

SUMMARY OF SAMPLING INSTRUCTIONS

These instructions are for using an adjustable rate, submersible pump or a peristaltic pump
with the pump’s intake placed at the midpoint of a 10 foot or less well screen or an open
interval. The water level in the monitoring well is above the top of the well screen or open
interval, the ambient temperature is above 32°F, and the equipment is not dedicated. Field
instruments are already calibrated. The equipment is setup according to the diagram at the
end of these instructions. :

1. Review well installation information. Record well depth, length of screen or open
interval, and depth to top of the well screen. Determine the pump’s intake depth (e.g.,
mid-point of screen/open interval). -

2. On the day of sampling, check security of the well casing, perform any safety checks
needed for the site, lay out a sheet of polyethylene around the well (if necessary), and setup
the equlpment If necessary a canopy or an equivalent item can be setup to shade the
pump’s tubing and flow-through-cell from the sun light to prevent the sun light from
heating the groundwater.

3. Check well casing for a reference mark. If missing, make a reference mark. Measure
the water level (initial) to 0.01 ft. and record this information.

4. Install the pump’s intake to the appropriate depth (e.g., midpoint) of the well screen or
open interval. Do not turn-on the pump at this time. ’

5. Measure water level and record this information.

6. Turn-on the pump and discharge the groundwater into a graduated waste bucket. Slowly
increase the flow rate until the water level starts to drop. Reduce the flow rate slightly so
the water level stabilizes. Record the pump’s settings. Calculate the flow rate using a
graduated container and a stop watch. Record the flow rate. Do not let the water level drop
below the top of the well screen.

If the groundwater is highly turbid or colored, continue to discharge the water into the
bucket until the water clears (visual observation); this usually takes a few minutes. The
turbid or colored water is usually from the well being disturbed during the pump
installation. If the water does not clear, then you need to make a choice whether to
continue purging the well (hoping that it will clear after a reasonable time) or continue to -



EQASOP-GW 001

Region 1 Low-Stress

(Low-Flow) SOP

Revision Number: 3

Date: July 30, 1996
Revised: January 19, 2010

Page 26 of 30

the next step. Note, it is sometimes helpful to install the pump the day before the sampling
event so that the disturbed materials in the well can settle out.

If the water level drops to the top of the well screen during the purging of the well, stop
purging the well, and do the following:

Wait for the well to recharge to a sufficient volume so samples can be collected.
This may take awhile (pump maybe removed from well, if turbidity is not a
problem). The project manager will need to make the decision when samples
should be collected and the reasons recorded in the site’s log book. A water level
measurement needs to be performed and recorded before samples are collected.
When samples are being collected, the water level must not drop below the top of
the screen or open interval. Collect the samples from the pump’s tubing. Always -
collect the VOCs and dissolved gases samples first. Normally, the samples
requiring a small volume are collected before the large volume samples are
collected just in case there is not sufficient water in the well to fill all the sample
containers. All samples must be collected, preserved, and stored according to the
analytical method. Remove the pump from the well and decontaminate the
sampling equipment.

If the water level has dropped 0.3 feet or less from the initial water level (water level
measure before the pump was installed); proceed to Step 7. If the water level has dropped
more than 0.3 feet, calculate the volume of water between the initial water level and the
stabilized water level. Add the volume of the water which occupies the pump’s tubing to
this calculation. This combined volume of water needs to be purged from the well after the
‘water level has stabilized before samples are be collected. ‘

7. Attach the pump’s tubing to the “T” connector with a valve (or a three-way stop cock).
The pump’s tubing from the well casing to the “T” connector must be as short as possible
to prevent the groundwater in the tubing from heating up from the sun light or from the
ambient air. Attach a short piece of tubing to the other end of the end of the “T” connector
to serve as a sampling port for the turbidity samples. Attach the remaining end of the “T”
connector to a short piece of tubing and connect the tubing to the flow-through-cell bottom
port. To the top port, attach a small piece of tubing to direct the water into a calibrated
waste bucket. Fill the cell with the groundwater and remove all gas bubbles from the cell.
Position the flow-through-cell in such a way that if gas bubbles enter the cell they can
easily exit the cell. If the ports are on the same side of the cell and the cell is cylindrical
shape, the cell can be placed at a 45-degree angle with the ports facing upwards; this
position should keep any gas bubbles entering the cell away from the monitoring probes
and allow the gas bubbles to exit the cell easily (see Low-Flow Setup Diagram). Note,
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make sure there are no gas bubbles caught in the probes’ protective guard; you may need to
shake the cell to remove these bubbles.

. 8. Turn-on the monitoring probes and turbidity meter.

9. Record the temperature, pH, dissolved oxygen, specific conductance, and
oxidation/reduction potential measurements. Open the valve on the “T” connector to
collect a sample for the turbidity measurement, close the valve, do the measurement, and
record this measurement. Calculate the pump’s flow rate from the water exiting the flow-
through-cell using a graduated container and a stop watch, and record the measurement.
Measure and record the water level. Check flow-through-cell for gas bubbles and
sediment; if present, remove them. :

10. Repeat Step 9 every 5 minutes or as appropriate until monitoring parameters stabilized.
Note at least one flow-through-cell volume must be exchanged between readings. If not,
the time interval between readings will need to be increased. Stabilization is achieved
when three consecutive measurements are within the following limits:

Turbidity (10% for values greater than 5 NTUs; if three Turbidity values are less

than 5 NTUs, consider the values as stabilized),

Dissolved Oxygen (10% for values greater than 0.5 mg/L, if three Dissolved
Oxygen values are less than 0.5 mg/L, cons1der the values as
stabilized),

Specific Conductance (3%),

Temperature (3%),

pH (+ 0.1 unit),

Oxidation/Reduction Potential (+ 10 millivolts).

If these stabilization requirements do not stabilize in a reasonable time, the probes may
have been coated from the materials in the groundwater, from a buildup of sediment in the
flow-through-cell, or a gas bubble is lodged in the probe. The cell and the probes will need
to be cleaned. Turn-off the probes (not the pump), disconnect the cell from the “T”
connector and continue to purge the well. Disassemble the cell, remove the sediment, and
clean the probes according to the manufacturer’s instructions. Reassemble the cell and
connect the cell to the “T” connector. Remove all gas bubbles from the cell, turn-on the
‘probes, and continue the measurements. Record that the time the cell was cleaned.

11. When it is time to collect the groundwater samples, turn-off the monitoring probes, and
disconnect the pump’s tubing from the “T” connector. If you are using a centrifugal or

peristaltic pump check the pump’s tubing to determine if the tubmg is completely filled
Wlth water (no air space).
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All samples must be collected and preserved according to the analytical method. VOCs
and dissolved gases samples are normally collected first and directly into pre-preserved
sample containers. However, this may not be the case for all sampling locations; the
SAP/QAPP should list the order in which the samples are to be collected based on the
project’s objective(s). Fill all sample containers by allowing the pump discharge to flow
gently down the inside of the container with minimal turbulence.

If the pump’s tubing is not completely filled with water and the samples are being
collected for VOCs and/or dissolved gases analyses using a centrifugal or peristaltic pump,
do the following: ~

All samples must be collected and preserved according to the analytical method.
The VOCs and the dissolved gases (e.g., methane, ethane, ethene, and carbon
dioxide) samples are collected last. When it becomes time to collect these samples
increase the pump’s flow rate until the tubing is completely filled. Collect the
samples and record the new flow rate.

12. Store the samples according to the analytical method.

13. Record the total purged volume (graduated waste bucket). Remove the pump from the
well and decontaminate the sampling equipment.
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APPENDIX C
EXAMPLE (Minimum Requirements)
WELL PURGING-FIELD WATER QUALITY MEASUREMENTS FORM

Location (Site/Facility Name) Depth to / of screen
Well Number Date (below MP) top bottom

|| Field Personnel ‘ Pump Intake at (ft. below MP)
Sampling Organization ' ' Purging Device; (pump type) :
Identify MP Total Volume Purged . ;

_ - s
Clock Water Pump | Purge Cum. Temp. Spec. pH ORP’ | DO Turb- Comments
Time Depth Dial' Rate Volume °C Cond? | mv mg/L | idity
24 HR | below ml/min Purged uS/cm NTU
MP ft : liters
3% 3% 0.1 £+10mv  10% 10%

Stabilization Criteria

1. Pump dial setting (for example: hertz, cycles/min, etc).
2. uSiemens per cm(same as pmhos/cm)at 25°C.
3. Oxidation reduction potential (ORP)
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