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EXECUTIVE SUMMARY

Tetra Tech, Inc. has prepared this Sampling and Analysis Plan (SAP) that encompasses Field Sampling
Plan (FSP) and Quality Assurance Project Plan (QAPP) requirements for the Remedial Investigation (RI)
of Site 12 Explosive Ordnance Disposal (EOD) Area at the former Naval Air Station (NAS) Brunswick,
Maine, under Contract Task Order (CTO) 69, Comprehensive Long-Term Environmental Action Navy
(CLEAN) Contract N62472-03-D-0057.

This SAP was generated for and complies with applicable United States Department of the Navy, United
States Environmental Protection Agency (USEPA) Region |, and Maine Department of Environmental
Protection (MEDEP) requirements, regulations, guidance, and technical standards. This includes the
Department of Defense (DoD), Department of Energy (DOE), and USEPA Intergovernmental Data Quality
Task Force (IDQTF) environmental requirements regarding federal facilities. This SAP is presented in the
format of standard worksheets specified in the Uniform Federal Policy Quality Assurance Project Plans
(UFP-QAPP) guidance documents (IDQTF, 2005).

This SAP outlines the organization, project management, objectives, planned activities, measurement,
data acquisition, assessment, oversight, and data review procedures associated with the planned
investigations at Site 12. Protocols for sample collection, handling and storage, chain of custody,

laboratory and field analyses, data validation, and reporting are also addressed in this SAP.

Site 12 EOD Area is located in the southeastern portion of former NAS Brunswick in a remote, open,
upland area on Buttermilk Mountain, almost 1 mile southeast of Building 539 in the Weapons Compound.
Site 12 has been used for the disposal of ordnance, pyrotechnics, privately manufactured explosive
devices, and war souvenirs. On June 1, 2004, EOD activities at NAS Brunswick were officially

terminated.

To facilitate a more effective evaluation and because of the mixed history of Site 12 (multiple berms to
contain explosive detonations), it was divided into six decision units (DUs). DU1 through DUG6, based on
historical site operations, sample media (in the case of groundwater), potential contamination levels, and
potential remedial objectives. A Site Inspection (SI) was conducted in 2008 that identified material
potentially presenting an explosive hazard (MPPEH) on site and a large number of subsurface anomalies
located in the central berm area. In 2010 and 2011, a time-critical removal action (TCRA) was conducted
that cleared the surface of MEC/MPPEH items and identified both MPPEH and construction debris in the
subsurface through limited trenching activities within the central berm area. Several MEC/MPPEH items

were identified within the perimeter road, with the highest density of MEC/MPPEH items located in the
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central berm, as expected, and a small number of kick-outs and suspected training aids located in the

outer area of the site.

The primary objective of the Site 12 RI is to provide sufficient data to identify areas that are either
contaminated or non-contaminated. Those areas that are identified as non-contaminated would be
removed from the Site 12 CSM and potentially available for transfer. A secondary sampling objective

would be to calculate ecological and human health risk for each DU.

While this document was in regulatory review a decision was made by the stakeholders to extract select
Navy-approved sections related to the installation of the planned monitoring wells, and supporting
geophysical surveying, in an effort to keep moving the project forward. Conditional approval was granted
by the USEPA and MEDEP in July 2012 to conduct field work on the groundwater monitoring well portion
of the RI scope. The desktop fracture trace survey was completed in July, 2012 and monitoring well
installation was completed in August 2012, in accordance with the approved Work Plan and the subject
“Draft Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance Project Plan) for
Munitions Constituents Remedial Investigation of Site 12 EOD Area, former Naval Air Station Brunswick,
Maine”, dated May 2012 (“the Site 12 SAP”).

The Work Plan (Tetra Tech, 2012a) for the groundwater Investigation, dated August 9, 2012, included the

following scope items.

Geophysical Investigation

e desktop fracture trace survey,
e very low frequency [VLF] geophysical survey

e electromagnetic geophysical survey

Monitoring Well Installation

e borehole installation, logging, and lithology sampling,

e monitoring well installation, surveying, development, and sampling

During the review of Work Plan and implementation of the fracture trace survey, changes from the time

the draft SAP was issued include the following
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e Addition of a staff gauge at the Site 12 pond.

o Deferred decision on need for geophysical surveys specifically the very low frequency (VLF) and
ground penetrating radar (GPR) assessments pending evaluation of the groundwater analytical data
by the stakeholders. If required, a VLF and survey will be performed to locate water-bearing fractures
in the deeper fractured bedrock. If required, GPR geophysical surveys will be performed in the
vicinity of each monitoring well to locate the depth to groundwater, the top of bedrock, and sub-
horizontal water-bearing fractures. The geophysical results will be discussed with technical
stakeholders.

e Moved westernmost monitoring well 25 feet further to the west, as shown in Figure 1 of the

Groundwater Investigation Work Plan (Tetra Tech, 2012a).
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SAP Worksheet #2 -- SAP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: Site 12 EOD Area

Contractor Name: Tetra Tech, Inc.

Contract Number: N62472-03-D-0057

Contract Title: Comprehensive Long-Term Environmental Action Navy (CLEAN)
Work Assignment Number: Contract Task Order (CTO) 69

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

2. Identify regulatory program: The Department of Defense (DoD) Munitions Response Program (MRP),
the processes established by the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), the Maine Department of Environmental Protection (MEDEP), and related state
laws and rules, and consistent with the National Oil and Hazardous Substances Pollution Contingency

Plan (NCP)..
3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
NAS Brunswick Technical Meeting and site Visit December 6 - 7, 2011

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

Title Date
NA

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

MEDERP (regulatory stakeholder)

U.S. EPA Region 1 (regulatory stakeholder)

U.S. Navy (property owner)

Brunswick Area Citizens for a Safe Environment (BACSE)
Midcoast Regional Redevelopment Authority (MRRA)

7. Lead organization: Navy, Base Realignment and Closure (BRAC) Program Management Office
Northeast (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 (NA) because there are no exclusions.
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If any required SAP elements or required information are not applicable to the project or are provided
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:

Not applicable (NA), as there are no exclusions.

UFP-QAPP Required Information Crosswalk to
Worksheet # q Related Information

A. Project Management

Documentation
1 Title and Approval Page NA
2 SAP Identifying Information NA
3 Distribution List NA
4 Project Personnel Sign-Off Sheet NA
Project Organization
5 Project Organizational Chart NA
6 Communication Pathways NA
7 Personnel Responsibilities and Qualifications Table NA
8 Special Personnel Training Requirements Table NA
Project Planning/Problem Definition
9 Project Scoping Session Participants Sheet NA
10 Conceptual Site Model NA
11 Data Quality Objectives NA
12 Measurement Performance Criteria Table — Field Quality NA
Control Samples
13 Secondary Data Criteria and Limitations Table NA
14 Summary of Project Tasks NA
15 Reference Limits and Evaluation Table NA
16 Project Schedule/Timeline Table NA
B. Measurement Data Acquisition
Sampling Tasks
17 Sampling Design and Rationale NA
18 Sampling Locations and Methods/Standard Operating NA

Procedure (SOP) Requirements Table

19 Analytical Methods/SOP Requirements Table NA

Field Quality Control (QC) Sample Summary Table —

20 Analytical Samples

NA

21 Project Sampling SOP References Table NA

Field Equipment Calibration, Maintenance, Testing, and

22 Inspection Table

NA
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UFP-QAPP Required Information Crosswalk to
Worksheet # Related Information
Analytical Tasks
23 Analytical SOP References Table NA
24 Analytical Instrument Calibration Table NA
o5 Analytical In_strument and Equipment Maintenance, Testing, NA
and Inspection Table
Sample Collection
26 Sample Handling System NA
27 Sample Custody Requirements Table NA
Quality Control Samples
28 Laboratory QC Samples Table NA
Data Management Tasks
29 Project Documents and Records Table NA
30 Analytical Services Table NA
C. Assessment Oversight
31 Planned Project Assessments Table NA
32 Assessment Findings and Corrective Action Responses NA
Table
33 Quality Assurance (QA) Management Reports Table NA
D. Data Review
34 Verification (Step I) Process Table NA
35 Validation (Steps lla and lIb) Process Table NA
36 Analytical Data Validation (Steps lla and llb) Summary Table NA
37 Usability Assessment NA
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Name of SAP . o Telephone E-Mail Address or Mailing
. Title/Role Organization
Recipient Number Address
Todd Bober Remedial Project Manager Naval Facilities 215-897-4911 todd.bober@navy.mil
(RPM)/Manages project activities for | Engineering Command
Navy (NAVFAC) Base
Realignment and Closure
(BRAC) Project
Management Office
Northeast (PMO NE)
Paul Burgio BRAC Environmental NAVFAC BRAC PMO NE 215-897-4903 paul.burgio@navy.mil
Coordinator)/Manages BRAC
activities for the Navy
Bob Leclerc NAS Brunswick Public Works/Base NAS Brunswick 207-406-2290 robert.leclerc@navy.mil

Point of Contact (POC)

Janice Nielsen NAVFAC Chemist/Quality NAVFAC Atlantic 757-322-8339 janice.nielsen@navy.mil
(electronic upload) | Assurance Officer (QAO)/ Reviews

SAP and quality assurance

documentation for Navy
Dan Brubaker Midcoast Regional Redevelopment MRRA 207-798-6512 tomb@mrra.us

Authority (MMRA)/Planning and
Environmental Manager

Carolyn Lepage

(and Ed Benedikt)

Technical Advisor to Brunswick Area
Citizens for a Safe Environment
(BACSE)/Technically advises
BACSE

Lepage Environmental
Services

(BACSE)

207-777-1049

calepage@roadrunner.com
(rbenedikt@gwinet)

Denise Clavette

Town of Brunswick/ Town of Brunswick
Representative

Town of Brunswick

207-721-0292 x1

dclavette@ brunswickme.org

Jennifer Wright NAVFAC Mid-Atlantic/ Biologist NAVFAC Atlantic 757-322-8428 jennifer.h.wright@navy.mil
David Barclift NAVFAC Mid-Atlantic/Risk Assessor | NAVFAC Atlantic 215-897-4913 david.barclift@navy.mil
Michael Daly RPM/Provides USEPA regulator USEPA Region 1 617-918-1384 daly.mike@epamail.epa.gov

input
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Name of SAP . o Telephone E-Mail Address or Mailing
g Title/Role Organization
Recipient Number Address

Claudia Sait RPM/Provides MEDEP regulator MEDEP 207-287-7713 claudia.b.sait@maine.gov
input

Chris Evans MEDEP Hydrogeologist/ Provides MEDEP 207-287-7656 gordon.c.evans@maine.gov
MEDEP regulator input

Bonnie Capito information Management Specialist NAVFAC Atlantic -- bonnie.capito@navy.mil

(final cover letter
only)

(Navy Administrative
Record)/Manages Navy project
records

Linda Klink Project Manager (PM)/ Manages Tetra Tech, Inc. 412-921-8650 linda.klink@tetratech.com
project activities for Tetra Tech

Jeff Orient Tetra Tech Base Tetra Tech, Inc. 412-921-8778 jeff.orient@tetratech.com
Coordinator/Coordinates base
activities for Tetra Tech

Tim Evans Maine Certified Geologist Tetra Tech, Inc. 412-921-7281 tim.evans@tetratech.com

(CG)/Provides technical input for
Tetra Tech

Brian Geringer

Field Operations Leader (FOL) and
Site Safety Officer (SSO)/Manages
field operation and site safety issues

Tetra Tech, Inc.

978-204-8785

brian.geringer@tetratech.com

Tom Johnston,
PhD (electronic

copy only)

Quality Assurance Manager
(QAM)/Manages Corporate Quality
Assurance (QA) Program and
implementation

Tetra Tech, Inc.

412-921-8615

tom.johnston@tetratech.com

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

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

Tetra Tech, Inc.

412-921-8912

matt.soltis@tetratech.com

Joe Samchuck
(electronic copy

only)

Data Validation Manager
(DVM)/Manages data validation

Tetra Tech, Inc.

412-921-8510

joseph.samchuck@tetratech.com

Matthew Kraus
(electronic copy

only)

Project Chemist/Provides
coordination with laboratory

Tetra Tech, Inc.

412-921-8729

mathew.kraus@tetratech.com
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Name of SAP
Recipient

Title/Role

Organization

Telephone
Number

E-Mail Address or Mailing
Address

Ralph Brooks

Unexploded Ordnance (UXO)
Manager/Manages Corporate UXO
Program

Tetra Tech, Inc.

770-413-0965 x231

ralph.brooks@tetratech.com

Norm Piper

UXO Project Manager/ Managers
project UXO-related activities

Tetra Tech, Inc.

770-413-0965 x228

norm.piper@tetratech.com

John Trepanowski

Tetra Tech Program
Manager/Manages the Navy CLEAN
Program

Tetra Tech, Inc.

610-491-9688 x17

john.trepanowski@tetratech.com

Glenn Wagner

(copy of final UFP-
SAP only)

Administrative Record Assistant/
Manages the upload of all final
project documents to the Admin
Record

Tetra Tech

412.220.2211

glenn.wagner@tetratech.com

Jennifer Obrin

Laboratory PM/Representative for
laboratory and analytical issues

Katahdin Analytical
Services, Inc. (Katahdin)

207-874-2400

jobrin@katahdinlab.com

Jim Madison Laboratory PM/Representative for Test America Laboratories 802-923-1028 Jim.Madison
laboratory and analytical issues (TestAmerica) @TestAmerican.com

Driller To Be Drilling Subcontractor/ Provides TBD TBD TBD

Determined (TBD) drilling services

(electronic copy

only)

Surveyor (TBD) Surveying Subcontractor/ Provides TBD TBD TBD

(electronic copy
only)

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

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

listed in Worksheet #29 as project records.

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

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

Copies of the signed Worksheets #s1 and 4 will be retained in the project files and are identified as project documents in Worksheet #29.

@ . : Telephone Signature/E-Mail SAP Section Date SAP
Name Organization/Title/Role Number Receipt Reviewed Read
Navy and Regulator Project Team Personnel
Todd Bober Navy RPM/Manages Project 215-897-4911 See Worksheet #1, Title All
activities for Navy and Approval Page
Janice Nielsen NAVFAC QAO/Chemist/ 757-322-8339 See Worksheet #1, Title All
Reviews SAP and quality and Approval Page
assurance documentation for
Navy
Tetra Tech Project Team Personnel
Linda Klink Tetra Tech PM 412-921-8650 See Worksheet #1, Title All
and Approval Page
Matt Soltis Tetra Tech HSM 412-921-8912 See HASP signature HASP
page
Ralph Brooks Tetra Tech UXO Manager 770-413-0965 All
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Name® Organization/Title/Role Telephone S|gnature_/E—Ma|I SAP Sect|on Date SAP
Number Receipt Reviewed Read
Tim Evans Tetra Tech Maine CG 412-921-7281 See Worksheet #1, Title All
and Approval Page
Brian Geringer Tetra Tech/FOL/SSO/ 978-204-8785 See Field Forms - All
Manages field operation and Munitions Response
site safety issues Program (MRP) FF.1 -
SAP Worksheet #4 (Field
Personnel) to be signed
in the field
Tom Johnston, PhD Tetra Tech/ QAM/Manages 412-921-8615 See Worksheet #1, Title All
Corporate QA Program and and Approval Page
implementation
Mathew Kraus Tetra Tech/Project Chemist/ 412-921-8729 All
Provides coordination with
laboratory
Joe Samchuck Tetra Tech/DVM/Manages 412-921-8510 Worksheet #s12,
data validation 14, 15, 19, 20, 23-
28, 30, and 34-37
James Coffman Tetra Tech Project 412-921-8244 Geophysical
Geophysicist Worksheets
Subcontractor Personnel
Jennifer Obrin Katahdin/ Laboratory PM/ | 207-874-2400 x Worksheet #s 6,
Representative for Laboratory 17 12, 14, 15, 19, 23-
and Analytical Issues 28, 30, and 34-37
Jim Madison TestAmerica/Laboratory PM/ 802-923-1028 Worksheet #s 6,
Representative for Laboratory 12, 14, 15, 19, 23-
and Analytical Issues 28, 30, and 34-36
Driller (TBD) Drilling  Subcontractor PM/ TBD Worksheet #s 6,
Provides Drilling Services 14,17, and figures
Surveyor (TBD) Surveying  PM/  Provides TBD Worksheet #s 6,
Surveying Services 14, 17, and figures

1 Persons listed on this worksheet will be responsible for distributing the SAP to the appropriate people within their organization.
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SAP Worksheet #5 -- Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority — Lines of Communication

Paul Burgio
BRAC Environmental Coordinator
215-897-4911

EmsEEEEEEmEn LLEE R R RT T

Cl?/lljlgti)aEﬁait MLiJkSeEE’aAly Todd Bober Janice Nielsen
RPM EEEEEEEEEER RPM ssEEEEEEEEEN NavyRPM EEEEEEE NaVy
215-897-4911 Chemist/QAO
207-287-7713 617-918-1386 A 757-322-8339
*
O““
“’
O“‘
Chris Evans Bob Leclerc
MEDEP NAS Brunswick
Hydrogeologist POC
207-287-7656 207-ANR-290N e
0..
..”.
...”
Ralph Brooks Matt Soltis Linda Klink Tom Johnston
Tetra Tech UXO LERLEEEEY Tetnzel gzech8g|SZM - Tetra Tech PM mEmamma Tetra Tech
Manager 412-921-891 412-921-8650 Program QAM
770-413-0965 412-921-8615
X231
. Matthew Kraus
Norm Piper Brian Geringer Tetra Tech Joe Samehuck
Tetra Tech 9 . . mammnn Tetra Tech
Project UXO Manager FOL/SSO, Sample Team Project Chemist DVM
770-413-0965 x228 978-204-8785 412-921-8729 412-921-8510
[TBD]
TBD Subcontractors - : _ -
Tetra Tech Driller, Surveyor Jenn!fer Obrl_n Jim Madls_on
UXO Technician Katahdin Analytical TestAmerica
Services, Inc. Laboratory PM
Laboratory PM 802-923-1028

207-874-2400
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Communication Driver

Responsible Affiliation

Name

Phone Number
and/or E-Mail

Procedure

Field Progress
Noatifications

Tetra Tech FOL/SSO
Tetra Tech PM

Navy RPM

USEPA

MEDEP

Brian Geringer
Linda Klink

Todd Bober
Mike Daly
Claudia Sait

978-204-8785
412-921-8650
215-897-4911
617-918-1384
207-287-7713

The Tetra Tech FOL will verbally or via e-
mail inform the Tetra Tech PM daily on the
project field work schedule, findings, and
issues.

The Tetra Tech PM will send project
updates to the Project Team via e-mail, at a
minimum on a weekly basis at the end of
each work shift. Additional updates will be
made, as needed to inform the team of
issues and findings, as described below.

SAP amendments

Tetra Tech FOL/SSO
Tetra Tech PM

Navy RPM

USEPA

MEDEP

Brian Geringer
Linda Klink

Todd Bober
Mike Daly
Claudia Sait

978-204-
8785412-921-
8650

215-897-4911
617-918-1384
207-287-7713

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

The Tetra Tech PM will document the
proposed changes via a Field Task
Modification Request (FTMR) form and
send the Navy RPM a concurrence letter
within 2 days of identifying the need for
change, if necessary.

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

SAP amendments will be submitted by the
Tetra Tech PM to the USEPA and MEDEP
for review and approval.
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Phone Number

Communication Driver Responsible Affiliation Name ) Procedure
and/or E-Mail
The Tetra Tech PM will send scope
changes to the Project Team via e-malil
within 1 business day.
The RPM or designee will inform the
Project Team via e-mail within 7 business
days.
Changes in field work | Tetra Tech PM Linda Klink 412-921-8650 The Tetra Tech PM will verbally inform the
schedule Navy RPM Todd Bober 215-897-4911 | Navy RPM on the day that a schedule
USEPA Mike Daly 617-918-1384 | Change is known.
MEDEP CIaudlaS§|t 207-287-7713 | 10 RPM or designee will inform the
Paul Burgio 215-897-4903 | project Team via e-mail within 2 business

days.

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

Tetra Tech FOL/SSO
Tetra Tech PM

Navy RPM

USEPA

MEDEP

Brian Geringer
Linda Klink

Todd Bober
Mike Daly
Claudia Sait

978-204-8785
412-921-8650
215-897-4911
617-918-1384
207-287-7713

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

The Tetra Tech PM will inform the Navy
RPM (verbally or via e-mail) within 1
business day of discovery.

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

The Tetra Tech PM will document the
change via an FTMR form within 2 days of
identifying the need for change and will
obtain required approvals within 5 days of
initiating the form.
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Communication Driver

Responsible Affiliation

Name

Phone Number
and/or E-Mail

Procedure

The RPM or designee will inform the
Project Team via e-mail within 2 business
days.

Recommendations to

Tetra Tech FOL/SSO

Brian Geringer

978-204-8785

If Tetra Tech is the responsible party for a

stop work and initiate | Tetra Tech PM Linda Klink 412-921-8650 | Stop- work command, the Tetra Tech FOL
work  upon  corrective Tom Johnston will inform on-site personnel,
action Tetra Tech QAM . 412-921-8615 subcontractor(s), and the identified Project
Tetra Tech PFOJeCt Chemist Matt Kraus 412-921-8729 Team members within 1 hour (Verba”y or
Tetra Tech HSM Matt Soltis 412-921-8912 | by e-mail).
Navy RPM Todd Bober 215-897-4911
If a subcontractor is the responsible party,
the subcontractor PM must inform the Tetra
Tech FOL within 15 minutes, and the Tetra
Tech FOL will then follow the procedure
listed above.
Corrective action (CA) for | Tetra Tech PM Linda Klink 412-921-8650 | The Tetra Tech QAM will notify the Tetra
field program Tetra Tech QAM Tom Johnston 412-921-8615 | Tech PM verbally or by e-mail within one
Navy RPM Todd Bober 215-897-4911 | business day that the corrective action has

been completed.

The Tetra Tech PM will then notify the Navy
RPM (verbally or by e-mail) within 1
business day

Field data quality issues

Tetra Tech FOL/SSO
Tetra Tech PM

Brian Geringer
Linda Klink

978-204-8785
412-921-8650

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

Responsible Affiliation

Name

Phone Number
and/or E-Mail

Procedure

Analytical
issues

data quality

Katahdin Laboratory PM
Tetra Tech Project Chemist
Tetra Tech DVM

Tetra Tech PM

Navy RPM

Jennifer Obrin
Matt Kraus
Joseph Samchuck
Linda Klink

Todd Bober

207-874-2400
412-921-8729
412-921-7281
412-921-8650
215-897-4911

The Laboratory PM will notify (verbally or
via e-mail) the Tetra Tech Project Chemist
within 1 business day of when an issue
related to laboratory data is discovered.

The Tetra Tech Project Chemist will notify
(verbally or via e-mail) the data validation
staff and the Tetra Tech PM within 1
business day.

The Tetra Tech DVM or Project Chemist
will notify the Tetra Tech PM verbally or via
e-mail within 48 hours of validation
completion that a non-routine and
significant laboratory quality deficiency has
been detected that could affect this project
and/or other projects. The Tetra Tech PM
will verbally advise the NAVFAC RPM
within 24 hours of notification from the
Project Chemist or DVM. The NAVFAC
RPM will take CA that is appropriate for the
identified  deficiency. Examples  of
significant laboratory deficiencies include
data reported that have a corresponding
failed tune or initial calibration verification.
CAs may include a consult with the
NAVFAC Navy Chemist.

Site utilities clearance for
intrusive activities

Tetra Tech FOL
NAS Brunswick POC

Brian Geringer
Bob Leclerc

978-204-8785
207-406-2290

The Tetra Tech FOL and Tetra Tech
Geophysicist will coordinate verbally or via
e-mail with the facility POC at least 7 days
in advance of site access and 2 weeks in
advance of drilling operations to plan the
utility clearance of all well boring locations.
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Phone Number

Communication Driver Responsible Affiliation Name ) Procedure
P and/or E-Mail

The Tetra Tech FOL will coordinate utility
clearance verbally or via e-mail with the
Maine One Call system representative, Dig
Smart of Maine, and the drilling
subcontractor prior to drilling.

Munitions and Explosives | Tetra Tech UXO Escort TBD TBD Immediately upon finding MEC/MPPEH, the

of Concern Tetra Tech UXO Manager Norm Piper 770-413-0965 | Tetra Tech UXO Escort will verbally notify

(MEC)/Material X228 the Tetra Tech FOL, mark the area with pin

Potentially Presenting an
Explosive Hazard
(MPPEH) Finds

Tetra Tech FOL
Tetra Tech PM

Navy RPM

NAS Brunswick POC
USEPA

MEDEP

Brian Geringer
Linda Klink
Todd Bober
Bob Leclerc
Mike Daly
Claudia Sait

978-204-8785
412-921-8650
215-897-4911
207-406-2290
617-918-1384
207-287-7713

flags, and avoid the item.

Within 30 minutes of the MEC/MPPEH find,
the Tetra Tech UXO Escort will verbally
notify the UXO Manager, and the Tetra
Tech FOL will verbally notify the Tetra Tech
PM and NAS Brunswick POC.

Tetra Tech PM will notify the Navy RPM
verbally or via e-mail on the same day.

The Navy RPM will make notifications as
stated in the approved Explosives Safety
Submission (ESS).

The RPM or designee will inform the
Project Team via e-mail within 2 business
days.
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SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table
(UFP-QAPP Manual Section 2.4.3)

Name

Title/Role

Organizational

Responsibilities

Affiliation
Todd Bober Navy RPM/Manages project activities| NAVFAC BRAC PMO Oversees project implementation including scoping, data review, and evaluation.
for the Navy NE
Paul Burgio BRAC Environmental
Coordinator)/Manages BRAC “'EVFAC BRAC PMO| 5 ordinates BRAC Environmental activities for the Navy.
activities for the Navy
. . . . Participates in scoping, conducts data review and evaluation, and approves the
Claudia Sait RPM/Provides regulator input MEDEP SAP on behalf of MEDEP.
Jeff Orient Act!vny Co_o_rqllnator/ Oversees Tetra Tech Oversees project |mp_lementat|on mcludmg scoping, data review, and evaluation
project activities for all Tetra Tech projects at NAS Brunswick.
Linda Klink PM/Manages project on a daily basis | Tetra Tech tOh\éeF;f:)ejeeitprOject, financial, schedule, and technical day-to-day management of
Norm Piper :éi(aitli\ginager/Managers project UXQ Tetra Tech Manager of UXO Escort/Anomaly Avoidance operations
i i As FOL, supervises, coordinates, and performs field sampling activities.
FOL/SSO/Manages field operations . . . . o -
Brian Geringer and oversees site activities to ensure | Tetra Tech As SSO, is responsible for on-site project-specific health and safety training and
that safety requirements are met monitoring site conditions. Details of these responsibilities are presented in the
HASP.
UXO Escort/Provides UXO Escort to Provides escort to all field personnel and visitors throughout the MRP site and
TBD . Tetra Tech . . : ; : R
anyone on site. utilizes Anomaly Avoidance techniques during all on-site activities.
Tom Johnston Sﬁl\gg://ﬁiressees program and project Tetra Tech Ensures that quality aspects of the CLEAN Program are implemented.
Matt Soltis :ciiI://:/tEZ\;ersees health and safety Tetra Tech Oversees the Tetra Tech CLEAN Program Health and Safety Program.
Project Chemist/Conducts project Participates in project scoping, prepares laboratory scopes of work, and
Matt Kraus oversight of data validation and Tetra Tech coordinates laboratory-related functions with laboratory. Oversees data quality
reporting reviews and QA of data validation deliverables.
o Manages data validation activities within Tetra Tech, including ensuring QA of
Joseph Samchuck DVM/Oversees data validation Tetra Tech data validation deliverables, providing technical advice on data usability, and

activities

coordinating and maintaining the data validation review schedule.
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Name

Title/Role

Organizational

Responsibilities

Affiliation
Lee Leck Egﬁtl;/éznager/ Oversees database Tetra Tech Manages Tetra Tech databases and ensures input of data.
James Coffman Project Geophygmst/Pgrfqrms project Tetra Tech Manages geophysical surveys
related geophysical activities.
Coordinates analyses with laboratory chemists, ensures that the scope of work is
Jennifer Obrin Laboratory PM/Manages project Katahdin followed, provides QA of data packages, and communicates with Tetra Tech
project staff.
Drilling Subcontractor PM/ Performs monitoring well installations and soil boring installation according to
TBD . i . TBD
Provides Drilling Services the scope of work.
TBD Surveyor TBD Performs surveying of sample locations according to the scope of work.

In some cases, one person may be designated responsibilities for more than one position. For example, the Tetra Tech FOL will be responsible for SSO
duties. This action will be performed only as credentials, experience, and availability permits.
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SAP Worksheet #8 -- Special Personnel Training Requirements Table
(UFP-QAPP Manual Section 2.4.4)

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

addressed in detail in the site-specific HASP.

UXO Anomaly Avoidance personnel must be trained in accordance with Department of Defense
Explosives Safety Board (DDESB) Technical Paper (TP)-18. This requires that the UXO Technicians
performing Anomaly Avoidance be certified by the Department of Defense (DoD). Tetra Tech will provide
qualified UXO Technicians to fulfill the Anomaly Avoidance necessary to support the Munitions

Constituents (MC) sampling efforts.
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Project Name: Remedial Investigation (RI)

Projected Date(s) of Sampling:
Summer 2012

Project Manager: Linda Klink

Site Name: Site 12 EOD Area

Site Location: Brunswick, Maine

Date of Session: December 6, 2011
Scoping Session Purpose: Technical Meeting

Name Title Affiliation | Phone Number | E-Mail Address Project Role
Manages
BRAC Navy/
. ) . . BRAC
Paul Burgio Environmental BRAC 215-897-4903 paul.burgio@navy.mil activities for
Coordinator PMO NE
the Navy
Manages
Todd Bober | RPM Navy 215-897-4911 | todd.bober@navy.mil project
' ' activities for
the Navy
NAS Brunswick .
Bob Leclerc Public Works Navy 207-406-2290 robert.leclerc@navy.mil Base POC
. . . Provides
Claudia Sait | RPM MEDEP 207-287-7713 | Claudia.b.sait@maine. | \\-pep
gov regulator input
] _ gordon.c.evans@maine. | Provides
Chris Evans Hydrogeologist MEDEP 207-287-7656 gov MEDEP
regulator input
daly.mike@epamail. Provides
Mike Daly RPM USEPA 617-918-1384 epaygov @ep USEPA
) regulator input
linda.klink@tetratech.c F'\)/'r?);‘;ges
Linda Klink PM Tetra Tech 412-921-8650 om activities for
Tetra Tech
Erica Love Assistant PM Tetra Tech 412-920-7009 erica love@tetratech.c | Assist the
om Tetra Tech PM
) charles.race@tetratech.c | Provides
Chuck Race Geologist Tetra Tech 978-474-8437 om technical input
for Tetra Tech
norm.piper@tetratech. I\P/lanagtelsz;(o
Norm Piper UXO Manager Tetra Tech 770-413-0965 com rojec i
X228 related
activities
. . Representative
Cathgrlne - Bowdoin 207-725-3093 cferdina@bowdoin.edu for Bowdoin
Ferdinand College
College
. Town of
Denise - Town of 207-721-0202 x1 | dclavete@ Brunswick
Clavette Brunswick brunswickme.org .
Representative
Carolvn calepage@roadrunner.c | Technically
Le aye Representative BACSE 207-777-1049 om advises
pag BASCE
Antoinette toniblaeberry@earthlink. | Representative
Mecadaite B BACSE 207-443-4550 net for BACSE
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Project Name: Remedial Investigation (RI)

Projected Date(s) of Sampling:

Summer 2012

Project

Manager: Linda Klink

Site Name: Site 12 EOD Area

Site Location: Brunswick, Maine

Date of Session: December 6, 2011
Scoping Session Purpose: Technical Meeting

Name Title Affiliation | Phone Number | E-Mail Address Project Role
. . Town of
Dayld _ Town of 207-607-4130 d.w.chipman@comcast. Harpswell
Chipman Harpswell net .
Representative
Representative
Tom Brubaker | -- MRRA 207-607-4189 tomb@mrra.us for MRRA

Comments/Decisions (concerning subject Site 12 only):

1. Data Gaps (Catherine Ferdinand):

Expressed concern with regard to possible data gaps that may

arise between investigations (Time-Critical Removal Action [TCRA] to RI). Todd Bober and Linda
Klink responded that the TCRA is a portion of the Rl and will ultimately be summarized in a
comprehensive report. In addition, a Sampling and Analysis Plan (SAP) will be provided before

further investigation that will include all relevant information gathered to date.

Paul Burgio asked at what depths were items uncovered at Site 12. Erica Love responded that all
items were found between 0 and 4 feet below ground surface (bgs), the maximum depth of the
trenches. Typically, bedrock and/or groundwater were encountered above the 4 feet maximum
depth. Note that following the meeting, a review of the data from the trenching activities showed that
munitions items were identified between 3 and 42 inches bgs, with the majority of items identified

deeper than 1 foot bgs.

Site 12 MEC/MC SAP Development, (presented by Linda Klink): Linda noted that the presentation
was based on the draft MC Investigation Strategy Package previously reviewed by the Navy, USEPA,
and MEDEP and a subsequent November 2011 site visit.

a. Claudia Sait inquired about the need to perform additional investigations outside the perimeter of
the currently shown Site 12 boundary. Linda Klink responded that no additional MEC
investigations are warranted at this time, with the exception of the pond and the one existing
berm inside the Site 12 boundary. The perimeter boundary was established based on findings to
date (i.e., perimeter road and absence of ground surface MEC/MPPEH working outward from

central historical berm operational area).
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b. Linda Klink was questioned about the rationale for selection of analytes. MC analytes for all
media will include explosives (including nitroglycerin), metals, and additionally perchlorate in
groundwater. Hazardous waste constituents are not anticipated because only construction debris
was found at Site 12 to date, but to confirm the absence of hazardous waste constituents on site,
select samples will also be analyzed for an expanded analyte list including volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), and Extractable Petroleum
Hydrocarbons (EPH)/ Volatile Petroleum Hydrocarbons (VPH).

c. Incremental Sampling Methodology (ISM) was described as a more involved form of composite
sampling that will be used in conjunction with discrete sampling to meet project objectives.

d. Claudia Sait asked how discrete sampling locations were chosen in Decision Unit (DU) 2 — Berm
Area. Linda Klink explained that the sample locations were determined using a combination of
bias toward surface MEC finds in addition to having coverage over the entire DU. Sample
locations will be placed near subsurface anomalies, while understanding that samples cannot be
collected directly over an anomaly because of munitions concerns.

e. Discrete sampling at DU1 — Existing Berm Mound was discussed, and Mike Daly questioned the
rationale for the 18-inch maximum sampling depth into the sidewall of the berm. Linda Klink
responded that the berm was used as a natural engineering control during detonation; therefore,
contamination is expected to be present on the surface of the inside facing walls, and sample
depth is biased towards the inside walls of the berm.

f. Claudia Sait presented a historical topographic map (date unknown) that showed the location of a
historical berm area adjacent to (southeast of) the existing berm. The new berm area will be
added to the MC Investigation Strategy Package, and sample numbers will be reordered so that
four discrete sample locations will be associated with all historical berms (DU2A through DU2E),
for a total of 20 surface and 20 subsurface soil samples. Following the meeting, historical
photographs were reviewed, and it appears that the referenced berm area consists of a double
berm (appears as two joined berms) and was present through the mid-1990s. Linda Klink noted
that the newly identified berm lies within the “red box” of DU2 and so is already captured in the
existing DU2 incremental sampling plans. Note that the sampling scheme for DU2 was revised
subsequent to the meeting, during regulatory review of the draft SAP.

g. David Chipman inquired about the location of MC samples associated with DU5 — Pond. Linda
Klink indicated the current size of the pond is smaller than that shown in historical aerial
photography and that both sediment and soil samples, as appropriate based on current-day
conditions would be collected along the former centerline of the pond covering the historical
extent.

h. DU6 — Groundwater was discussed. Very low frequency (VLF) geophysical surveys will be used

throughout the site along transects to locate deep fractures. Ground-penetrating radar (GPR) will
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be used in a focused survey to confirm the locations of the fractures as shallow. Well locations
will generally be located downgradient of the existing and former berm sites. A decision point will
be included in the SAP following collection of geophysics data such that regulators will have input
on monitoring well placement. In addition, mapping of surface strikes and dips needs to be
included in the SAP. Note that the need for geophysics may no longer be warranted based on

investigation conducted subsequent to the meeting.

Action Items: Tetra Tech was assigned the task of preparing the draft UFP-SAP.
1. Tetra Tech to distribute MEC-Hazard Assessment to attendees for reference (DONE: see below).

a. http://www.epa.gov/fedfac/documents/hazard_assess_wrkgrp.htm

2. Tetra Tech to provide ISM guidance (DONE: see below)
a. http://www.itrcweb.org/teampublic_ISM.asp
b. http://www.itrcweb.org/Documents/TeamResources_MIS/Final8330BImplementationGuide06170
8.pdf

3. Claudia Sait requested that Tetra Tech look into the documented MEC items previously used on the
base and compare information about them to the found items, specifically the rifle grenade found at
the Quarry (DONE: see below).

a. The M28 rifle grenade is not listed as one of the documented munitions items stored or used on
base. However, the former Explosives Ordnance Disposal (EOD) unit is known to have accepted
various souvenirs for disposal. (See Appendix D of the Preliminary Assessment Addendum
(Malcolm Pirnie, 2007) containing the munitions items documented at Site 12 EOD Area and the

Technical Data Sheets associated with those items).

4. Tetra Tech is to provide the revised Final MC Investigation Strategy Package for Site 12 to the
Project Team and begin working on the Draft UFP-SAP for MC. (DONE. Additions to the draft
Strategy Package are noted below — supporting historical maps associated with items a and b below
are provided in Appendix F).

a. Tetra Tech found an additional Survey Map of Site 12 showing the additional berm area adjacent
to the existing berm and distributed it as part of the revised Investigation Strategy Package.

b. Tetra Tech found a Site 12 construction drawing dated July 21, 1981 that provides additional
information on the site pond as a repository for trees to be cut during EOD area preparation
(Appendix A).
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c. The steep-rocky slope was incorrectly located on previous maps of Site 12, during the TCRA
investigation, the area boundary was recorded using a global positioning system (GPS), and the

correct area will be shown on all SAP maps.

Consensus Decisions: The meeting participants developed the overall strategy for the initial RI

sampling. Consensus decisions included the following:

1. Site 12 EOD Area and Quarry Area

a. Site 12 and Quarry MC SAPs will be separate documents rather than combined.

b. The Project Team agreed that VLF geophysics will be conducted across Site 12 and Quarry to
locate fractures and that focused GPR surveys will be conducted in the areas for monitoring well
placement to ensure that the fractures are shallow at the planned locations. A decision point will
be included following collection of the geophysics data such that regulators will have input on
monitoring well placement. Note that the need for geophysics may no longer be warranted based
on investigation conducted subsequent to the meeting.

c. In addition to geophysics, mapping of surface strikes and dips needs to be included in the SAPs

as a discrete task.

2. Site 12 EOD Area
a. As per the MEDEP-provided aerial photograph, the mid-1990s berm area will be added to the

figures and to the DU2 sampling program as DU2E, and sample locations will be distributed
evenly among the five DUs.

b. The new berm area (1996) will be added to the MC Investigation Strategy Package, and sample
numbers will be reordered so that four discrete sample locations will be associated with all
historical berms (DU2A through DUZ2E), for a total of 20 surface and 20 subsurface soil samples.
Note that the sampling scheme for DU2 was revised subsequent to the meeting, during regulatory
review of the draft SAP.

c. A decision point will be included in the SAPs following collection of the geophysics data such that
regulators will have input on monitoring well placement. Note that the need for geophysics may

no longer be warranted based on investigation conducted subsequent to the meeting.
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SAP Worksheet #10 -- Site History and Background
(UEP-QAPP Manual Section 2.5.2)

Profile Type Information Preliminary Assessment/TCRA Findings
Needs
Range/Site | Installation Former NAS Brunswick
Profile Name
Installation Cumberland County, Maine
Location
Range/Site Site 12 EOD Area
Name
Range/Site Located in the southeastern portion of the installation, approximately
Location 4,300 feet southeast of Building 539 (Figure 10-1).
Range/Site It is unclear when munitions-related activities began at Site 12.
History However, based on a 1978 aerial photograph identified by MEDEP, a

berm-like feature appears to have been located on the site, indicating
that munitions-related activities were occurring as early as 1978. An as-
built construction drawing of the Site 12 EOD Area, dated July 21, 1981
(provided in Appendix F) indicated an access road entering from the
west, a central berm, and a shelter for observing detonations. A note on
the figure indicates that a swamp located on the eastern side of the site
(in the current location of the Pond) was filled with stumps and dirt from
the site clearance. A radius of 500 feet around the central berm was
cleared of trees during the construction of the site. Beginning in 1981,
the site was used for disposal of small quantities of ordnance,
pyrotechnics, privately manufactured explosives, and war souvenirs.
Use of the range was officially terminated on June 1, 2004.

A portion of the site is also suspected of being a former sand/gravel pit.
Based on the results of 2010 trenching activities in the current and
historical berm area of the site, the site was also used as a landfill for
construction- related debris such as concrete pipes, culverts, scrap
metal, and rebar. The landfill activities may have been co-located with
the sand and gravel quarry activities, but there is no historical
documentation of either of these activities.
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Profile Type Information Preliminary Assessment/TCRA Findings
Needs
Range/Site The site consists of a 112.7-acre Surface Danger Zone (SDZ) based on
Area and | the Inhabited Building Distance (IBD), but based on the 2010-2011
Layout TCRA, the actual area expected to contain MEC/MPPEH is significantly

less. The actual area, approximately 19 acres, is roughly the area
included with the perimeter road on the north, west, and south and
encompasses the pond to the east (Figure 10-2). Located at the center
of the site is a 5- to 6-foot-high semi-circular earthen berm
approximately 60 feet long by 100 feet wide. Two small demolition
craters and a dumpster were located at the center of the site. The
dumpster was removed in the 1990s. Following completion of the
geophysical investigation during the SI, the existing and historical berms
(detonation area) appeared to extend beyond the expected area based
on the locations of subsurface anomalies at the edges of the
investigation area. During the TCRA, unexpected non-munitions-related
debris (culverts, rebar, concrete, piping etc.) was discovered and
indicated that landfilling of construction debris also occurred at the site.
Range/Site The Site 12 EOD Area includes a 5- to 6-foot-high earthen berm. One
Structures former control bunker is located approximately 200 feet southwest of the
existing berm. The berm is an attractive nuisance, which may entice
people to walk on, dig, in or in some way disturb the existing berm, and
represents a long-term management issue due to exposure to MEC
from erosional and other processes.

Range/Site North: Marine Corps Armed Forces Reserve Center

Boundaries South: Undeveloped land (pine forest), Buttermilk Mountain

East: Unnamed stream, Maine State Route 24

West: Access road, undeveloped land (pine forest)

Range/Site The overall site is currently unrestricted. In February 2012, the Navy
Security determined a Land Use Control fence was needed around the western
and northern side of Site 12, which would join existing fencing to the
south and east to enclose the site completely. Fence installation will
occur in June 2012.

051204/P CTO 69



NAS Brunswick Site 12 EOD Area
UFP-SAP for MC

Revision: 1

Date: October 2012

Worksheet 10

Page 37 of 166

Profile Type Information Preliminary Assessment/TCRA Findings

Needs
Munitions/ Munitions Ordnance, pyrotechnics, privately manufactured explosive devices, and
Release Types war souvenirs. A complete list along with other site uses can be found
Profile in Appendix D of the Preliminary Assessment (Malcolm Pirnie, 2006).

Site discoveries during the Site Inspection (SI) (on the ground surface)
included two smoke grenades, one unidentified munitions-related item
that might possibly be a jet assisted take off (JATO) M8 rocket motor,
one 3-inch cartridge case, one 2.2-inch rocket motor (munitions debris),
and one gator mine. During the 2010-2011 TCRA, discoveries (on the
ground surface) within the perimeter road included the following:

e Inert 500-pound MK82 bomb (with fuze).

e Multiple unknown fuzes and components.

e 40mm cartridge cases with live primer.

e 40mm practice grenade.

e M-18 smoke grenades (expended with fuzes).
e 60mm mortar.

e Small quantity of bulk propellant exposed in an unknown rocket

type.
e 20mm projectiles with and without fuzes.
e M904 bomb nose fuze.
e 75mm projectile base.
e 81mm practice mortar empty, unfuzed, solid.
o AN-Mk228 Tail Fuse fully loaded.
e Gator Mine (labeled inert, blue).

Munitions-related items identified in the subsurface during limited

trenching activities included the following:
e 75mm projectile base
e Munitions Fragments
o Ballistic shield
e 40mm cartridge base
e Ejection cartridge base
e Unknown fuzes
e 37mm cartridge base
e 2.5inch rocket motor
e Rocket motor venture
e 2.25-inch Sub-Caliber Aircraft Rocket (SCAR) warhead
e 2.75-inch rocket venture
e Rotating band (5 inches)
e Unknown fuzes
e Mk34 torpedo
e Small amount of bulk high explosive (HE)
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Profile Type Information Preliminary Assessment/TCRA Findings
Needs
Maximum Munitions destroyed with explosives by certified EOD personnel and not
Probability fired. Because none of the munitions were fired at the site, the
Penetration maximum probability penetration depth is approximately 1 foot bgs in
Depth the outer reaches of the site for kick-outs from the detonations and 4

feet bgs within the existing and historical berm areas considering that
munitions would have been buried prior to treatment via detonation. Itis
also possible that MEC/MPPEH were disposed of at the pond on the
eastern edge of the site, although no historical records indicating
disposal in the pond were identified.

MEC Density MEC density was expected to be moderate within the existing and
historical earthen berm areas due to the reports of numerous small
munitions fragments existing on site and based on typical EOD site
operations. This was confirmed during the Sl during which anomaly
density around the berms was determined to be moderate to high
although covering a more extensive area than anticipated; the
geophysical survey indicated that one of the 100 x 100 foot grids had a
maximum of 90 percent coverage with anomalies, in the area surveyed.
MEC density is assumed to be low outside of the berm area but inside
the perimeter road, due to possible kick-out from operations or training
activities. This was confirmed during the SI and TCRA. During the
2010-2011 TCRA, items were primarily found in the central portion of
Site 12 near the current berm area in surface and subsurface soil,
although several training items and kick-outs were found on the ground
surface in the outer area of the site.

Munitions Blank 5.56mm and blank 7.62mm rounds were observed on the
Debris perimeter road although no munitions scrap/fragments were found
during the PA visual survey; however, limited access due to EOD
hazard concerns did not allow a visual survey of the entire site. In the
past, several small munitions fragments have been observed in surface
soil inside the earthen berm area. During the SI and TCRA, numerous
items [MEC/MPPEH and Material Documented as Safe (MDAS)] were
encountered at the ground surface and in the limited trenching activities
described above. Munitions debris found outside the historical berm
area may be associated with kick-outs from the berm areas or the result
of isolated training events using inert items, which may have occurred
anywhere within the perimeter road.

051204/P CTO 69



NAS Brunswick Site 12 EOD Area
UFP-SAP for MC

Revision: 1

Date: October 2012

Worksheet 10

Page 39 of 166

Profile Type Information Preliminary Assessment/TCRA Findings
Needs
Associated Potential associated MC are metals (lead, antimony, copper, and zinc),
MC explosives (TNT, RDX, HMX, nitroglycerin, black powder, white

phosphorus, red phosphorus, tetryl), and perchlorate. MC are expected
to be found in a similar pattern as the MEC/MPPEH, with elevated
concentrations near the center of the site at the existing berm and
historical berms. For the center area of the site, both surface and
subsurface soil are of concern because munitions items are typically
buried prior to detonation as a form of engineering control to tamp the
explosions. In the outer areas of the site, MC are expected to be limited
to surface soil, concentrations are expected to be lower, and more
sporadic from kick-outs, considering explosives constituents are typically
consumed during detonation. No appreciable concentrations of MC are
expected from the few training items found on site.

In addition to the munitions-related items, construction debris (concrete,
rebar, culverts, etc.) was also found in subsurface soil during limited
trenching in the central portion of the site performed during the 2010-
2011 TCRA. No chemical sampling has been conducted to date nor
have any suspect hazardous waste source items been discovered. Two
55-gallon drums have been found onsite and similar drums have been
used to contain scrap metal on EOD ranges. Based on the fact that
only construction debris has been found to date and no evidence of
hazardous waste (labels, staining, etc.) have been identified associated
with the drums, hazardous waste is not expected to be present ; but
confirmation is needed via analysis of VOCs, SVOCs, and EPH/VPH,
that non-munitions related hazardous constituents are not present site-

wide.

Associated Hazardous waste constituents (VOCs, SVOCs, EPH, and VPH) are not
Hazardous anticipated because only construction debris was found at Site 12 to
Waste date. Although two 55-gallon drums were identified on site, there were
Constituents no indications of any associated hazardous constituents present.

Migration Potential MEC migration routes include migration of MEC from
Routes/ subsurface soil to the surface via erosion or frost heave around the
Release existing/historical berms. Potential MC may be released from former

Mechanisms surface items or munitions items remaining in the subsurface and
migration routes include leaching of MC from soil (surface and
subsurface) into groundwater, runoff of contaminants from surface soil

to the pond.
Physical Climate The area has a continental climate with three well-defined seasons.
Profile Highest temperatures occur in July [79 degrees Fahrenheit (°F) or

higher] and coldest temperatures occur in January (21°F or lower).

Topography The southern half of Site 12 is relatively flat. The northern half of the
site is marked by undulating hills and is approximately 10 feet higher in
elevation than the southern half.
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Profile Type

Information
Needs

Preliminary Assessment/TCRA Findings

Geology

The geology of the site is only partially understood and was first based
on three test pits excavated within the current berm area during 1991.
In two of the test pits, micaceous schist was encountered at 3 feet bgs
underlying fill or disturbed soil over 1 to 2 feet of very dense till. The
third test pit had 2 feet of fill or disturbed soil overlying desiccated, very
stiff, gray silty clay. Bedrock was encountered at less than 3 feet bgs in
two of the three test pits in the berm area but was not encountered in a
third pit excavated to 6 feet bgs. Bedrock was encountered at
approximately 2 to 4 feet during 2010 TCRA trenching activities.

Bedrock at Site 12 EOD Area is mapped as the Cape Elizabeth
Formation. Bedrock depressions are oriented north-northeast and
northeast and range in size from 50 to 130 feet in width and 5 to 20 feet
in depth. Bedrock ridges have steep west-facing slopes, and joints
strike west-northwest and dip steeply to the south-southwest or north-
northeast.

Soil

Suffield-Buxton-Hollis Association - deep to shallow, moderately well-
drained to somewhat poorly drained soils with low permeability

Hydrogeology

There are no wells within the boundary of the site and so no cross
sections have been developed to date; however, based on the TCRA
trenching efforts, the groundwater table is estimated to be approximately
4 feet bgs. The closest private drinking water wells are approximately
2,000 feet east of the site along Coombs Road. A groundwater divide
bisects the Site 12 EOD Area; a portion of the groundwater flows west
toward Mere Brook and a portion flows east toward the site pond just
east of the perimeter road. The pond on the eastern side of the site is
located in a rocky area, and its connection to groundwater is unknown.
There appears to be no pond outlet stream at the northern end of the
pond; however, it could be intermittent and normally dry.

Hydrology

Currently surface water is contained within the pond and there appears
to be no continuous outflow. However, a discolored discharge leading
to a culvert was identified in April, 2012 near the southeastern edge of
the site along Old Gurnet Road, which may be an intermittent discharge
point from the site.

Vegetation

Vegetation at the site consisted of tall grasses within the perimeter road
(cut during the 2010 TCRA activities), wetland areas, and maple and
pine trees in the surrounding area.

Land
and
Exposure
Profile

Use

Current Land

Use

The site is closed and inactive but accessible at this time. Access

control (site fence installation) is planned for June 2012.

Current
Human
Receptors

Potential receptors include Navy and civilian personnel inspecting the
site, contractors performing investigations on site, and visitors and
trespassers. There is no complete pathway for groundwater at this time
because groundwater is not used at this site.

Current
Activities

The site is closed and not in use but accessible by visitors/trespassers
at this time. Access control (site fence installation) is planned for June
2012.
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Profile Type Information Preliminary Assessment/TCRA Findings
Needs
Potential Potential future land use is anticipated as the Brunswick Naval Air
Future Land | Station (BNAS) Conservation District (Natural Area). Civilian use of the
Use property is also a potential.
Potential Potential future human receptors may include personnel/visitors to the
Future Human | Marine Corps Armed Forces Reserve Center (located just north of Site
Receptors 12) as well as the recreational users. Additionally human receptors
could include future construction, maintenance, site occupational
workers, and hypothetical future residents. Human receptors may come
into direct contact with MEC in the subsurface (surface was cleared
during TCRA) and/or MC in surface or subsurface soil (contractors).
There is no planned future use of groundwater. Note that although the
ground surface has been cleared of MEC/MPPEH, currently or over time
subsurface munitions-related items through erosional processes or frost
heave, MEC/MPPEH migrate to the surface.
Potential Potential future land use-related activities in the Conservation District
Future Land | (Natural Area) will include light recreational activities by civilians
Use Related | (walking, hiking, and bird watching).
Activities
Zoning/Land Land use restrictions for excavation and groundwater use have been
Use voluntarily enacted by the base and were in place until base closure on
Restrictions May 30, 2011 In February 2012, the Navy determined a Land Use
Control fence was needed around the western and northern side of Site
12, which would join existing fencing to the south and east to completely
enclose the site. The planning is currently in progress.
Demographics | Cumberland County population density is 50,000 persons per square
/Zoning mile.
Beneficial There are no beneficial resources on the Site 12 EOD Area.
Resources
Ecological Habitat Type The site is a tall grass. Maple and pine forest surround the area. There
Profile are wetlands located across the central portion of the site. There is a
pond located on the eastern side of the site.
Degree of | Low - the site is currently unused. The habitat and species present are,
Disturbance and will likely be, undisturbed.
Ecological Potential ecological receptors include mice, shrews, voles, rabbits, fox,
Receptors and | squirrels, deer, hawks, and occasionally moose. NAS Brunswick also
Species of | attracts a wide variety of avian species including owls, woodpeckers,
Special and numerous passerine and falconiform species. No species of
Concern special concern are known to inhabit the site.
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Profile Type Information Preliminary Assessment/TCRA Findings
Needs

Relationship The ground surface of the Site 12 EOD Area was cleared of munitions-

of  MEC/MC | related items during the TCRA. Receptors may come into direct contact

Sources to | with MEC/MC in subsurface soil, while burrowing. Receptors may come

Habitat and | into contact with MC that have been incorporated into the food chain

Potential (bioaccumulated in plants and animals) (e.g., deer that inhabit the area

Receptors may come into contact with MC while foraging by consuming plants that
have incorporated MC). Ecological receptors could also come into
contact with potential MC in the subsurface while digging for food or
constructing burrows.
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process

Statements
(UFP-QAPP Manual Section 2.6.1)

Project quality objectives (PQOs) for the Site 12 MC RI are presented in this section. The PQOs
document the environmental decisions that need to be made at a site as well as the level of data quality
necessary to support these decisions. To establish PQOs for the site, the USEPA’s seven-step Data
Quality Objective (DQO) process was followed (USEPA, 2005).

111 PROBLEM STATEMENT

Based on the history of site operations chemical contaminants may have been released to surface or
subsurface soils in the form of MC or hazardous waste. These chemicals could pose an unacceptable
level of human health risk or risk to ecological receptors. In addition, if chemical release occurred, the
chemicals may have migrated to other environmental media such as groundwater, which also could pose
an unacceptable level of risk to human or ecological receptors. Therefore, the project team must
determine the nature and extent of contamination, if present, and must assess the level of human health
and ecological risks so appropriate action can be taken, as necessary, to be protective of human health

and the environment.

11.2 INFORMATION INPUTS

The following data are needed to resolve the problem statement presented In Section 11.1:

Physical Data - Soil/Bedrock/Sediment: Lithology data are needed to characterize soil, sediment, and

uppermost bedrock at the site (to the termination depth of monitoring wells), to refine the CSM, and to
understand the fate and transport of contaminants in the environment. The fate and transport information

are useful for evaluating future risks.

Groundwater Water Quality Data: Measurement of groundwater water quality parameters, consisting of

pH, specific conductance, turbidity, temperature, oxidation-reduction potential (ORP), and dissolved
oxygen (DO), must be conducted to ensure that groundwater samples are sufficiently representative of

geologic formation water and to assist with characterization of the surficial aquifer.

Groundwater Level Measurements: Water level measurements (via water level meter) are needed to

provide information regarding the potentiometric surface (i.e., elevation) of the water table at sampling
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locations and to determine the direction(s) of groundwater flow. Monitoring wells allow for the collection

of sufficiently accurate groundwater level measurements to meet this objective.

Contaminant Concentrations in Soil, Sediment, and Groundwater: Unbiased and representative

estimates of mean contaminant concentrations are needed for soil in the existing berm, the Overall Berm
Area, and Outer Berm areas as inputs into the HHRA and ERA. ISM may be used to sample soil to

provide these estimates.

Estimates of contaminant concentrations in soil at discrete locations near the pond are also needed to
provide information on potentially elevated concentrations for surficial and subsurface soil in two areas
where historical aerial photographs indicate soil may have been bladed in the pond. Estimates of
contaminant concentrations in sediment at discrete locations are needed to provide information for
surficial and shallow subsurface sediment to determine nature and extent. Estimates of contaminant
concentrations in groundwater within the Overall Berm Area are needed to needed to evaluate the
potential for subsurface contamination as a result of burial of munitions prior to detonation and/or
contaminant migration via leaching to groundwater, as well as estimate the level of risk to the hypothetical

future human receptor that uses the groundwater as a potable water source.

Pond Characterization: General characterization of the pond is needed because the pond may need to

be drained as part of a future MEC RI. Therefore, surface water quality data is needed to aid in the MEC
RI planning effort the data will be collected during the MC investigation for efficiency purposes and will not
be used for MC remedial decision making purposes regarding the pond. In addition, information such as
pond depth to calculate the estimated volume of water in the pond and the location of inflows/outflows will

also be collected during the MC RI.

Sample Location Data: For soil and sediment sample locations, measurement of horizontal coordinates

using a GPS unit with sub-meter accuracy (or better) provides sufficient accuracy and precision. For
groundwater monitoring wells and a staff gauge located around the pond, horizontal location and vertical
elevation coordinates must be surveyed by a licensed land surveyor. Depth intervals are best measured
using a tape measure or other device with similar accuracy and precision (e.g., water level meter).
Coordinates must be collected at each sampling location, and the analytical data must be plotted spatially

at each sample location.

These coordinates must be documented in the Maine State Plane, U.S. survey feet, North American
Datum (NAD) of 1983 (NAD 83) and North Atlantic Vertical Datum (NAVD) 88. For ISM grids, the vertices
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of the grid over which incremental samples are collected must be documented using a GPS with sub-

meter accuracy (or better). .

Geologic and Geophysical Survey Data: A map including strike and dip measurements of bedrock

fractures (e.g., foliation, joints), and information on fracture spacing and coatings must be prepared to
identify geologic features of Site 12 that effect groundwater flow. All features must be plotted on a recent
aerial photograph. Bedrock fracture strikes and dips must be collected with a Brunton compass and
documented using a rose diagram to identify the predominant fracture directions at the site. In addition,
an equal area stereonet must be prepared to determine the dip direction and magnitude associated with

the predominant fracture directions.

Laboratory-Analyzed Chemical Data: Surface and subsurface soil (select samples), sediment, and

groundwater samples must be analyzed for explosives (including nitroglycerin), TAL metals, VOCs,
SVOCs, perchlorate (groundwater only), EPH, and VPH. Worksheet #15 lists all chemicals to be
analyzed, required sampling methods are presented in Worksheet #17, and required analytical methods
are presented in Worksheet #19. These data are needed to assess risks to human and ecological

receptors and to define the extent of contamination in soil, groundwater, and sediment at Site 12.

Project Screening Levels: The analytical data must be compared to Project Screening Levels (PSLs) for

the selection of soil, sediment, and groundwater chemicals of potential concern (COPCs) in the HHRA
and ERA. PSLs are identified in Worksheet #15; the minimum value of all applicable criteria that were
considered is presented. Backup tables supporting the selection of the human health and ecological

screening values are provided in Appendices D and E, respectively.

The project schedule is being expedited so that a Record of Decision (ROD) can be in place by 2013.
Therefore, unvalidated analytical results will be screened against PSLs and provided to the Navy and
regulators when available so that an early decision can be made by the Project Team regarding the need
for additional monitoring wells and to initiate early discussion on development of remedial alternatives for

the Feasibility Study (FS) can be initiated before the Rl is completed.

To support the risk assessment and comparisons of site data to PSLs, the selected laboratories must be
able to achieve Limits of Quantitation (LOQs) that are low enough to measure constituent concentrations
less than the PSLs with confidence. In cases where conventional test methods are not able to achieve
LOQs that are less than the PSLs (such as for arsenic and selected explosives), rules for evaluating the

data are required that help the Project Team determine with reasonable satisfaction whether the
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constituent poses a potentially unacceptable risk. Analytical data reported by the laboratory must use the

following reporting conventions:

e All concentrations less than Limits of Detection (LODs) will be classifies as non-detects and will be
reported as DL values with a "U" qualifier.

e Concentrations between the LOQ and LOD will be reported as estimated values with a “J” qualifier.
The “J” flagged data will be accepted to achieve project goals. The inability to quantifiably compare
individual analytes to PSLs with confidence must be addressed in the risk evaluation uncertainty analysis

in each risk assessment.

Background Data: Background concentrations of metals and polynuclear aromatic hydrocarbons (PAHS)

are needed to differentiate between site-related chemicals and those chemicals occurring naturally or
through anthropogenic inputs. Therefore, Site data will be compared to background values lines of
evidence, such as site-specific facility background concentrations such as the concentrations identified in
the Background Study Report for Naval Air Station Brunswick, (Tetra Tech, 2012) and/or Maine’s
Remedial Action Guidelines (RAGs) Appendix 1 and 2 tables. For areas of the site being compared to
background data where three or more ISM sample results are available, a 95% UCL will be calculated on
the site ISM data using the 95% UCL calculator for ISM data provided in Section 4 of the 2012 IRTC
Incremental Sampling Methodology guidance for comparison to background data. In addition to the 95%

UCL, the mean will also be evaluated.

Risk Assessments: In addition to the site-specific risk assessment, a cumulative risk assessment that

includes risks from chemicals screened out at the COPC selection phase of the site-specific risk
assessment due to background will be completed for informational purpose. Risk assessments are
needed to provide an evaluation of hazardous substances which may pose potentially unacceptable risks
to receptors exposed to the site media under current or hypothetical future land use. The methodologies
for HHRA and ERA are provided in Appendices D and E, respectively. These risk assessments will be

conducted in accordance with USEPA protocols and Navy guidance documents for HHRAs and ERAs.

Required QA/QC data are described in Worksheets #12, #20, and #28.

11.3 BOUNDARIES OF THE STUDY

In February 2012, the Navy determined a Land Use Control fence was needed around the western and

northern side of Site 12, which would join existing fencing to the south and east to enclose the site
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completely. The fence will be installed in June 2012. This fence is expected to limit access to the Site
and prevent exposure of humans to subsurface soils. Site 12 has been divided into six potential DUs
(DU1 through DUG6) based on the CSM, which were selected to account for anticipated differing types
(MC or hazardous waste) and contaminant concentrations. The Overall Berm Area is expected to have a
higher probability of finding contamination than the outer kickout area. As a result, different remedies for
unacceptable levels of contamination are anticipated. Media of interest that must be represented by the
data for human and ecological risk assessment were chosen to be reflective of the likely potential for
elevated contaminant concentrations within site media, includes surface soil, subsurface soil, sediment,
and groundwater. The most shallow surface soil or sediment is expected to be more contaminated than
deeper soils based on the CSM. The Project Team determined that biasing soil and sediment data
collection toward shallow surface soil (e.g. top 3 inches of soil, for ISM samples) would provide the most
conservative risk estimates and thus be the most protective of human health and the environment. In
addition, a subsurface ISM sample collected from 3 to 18 inches will also be collected to provide
conservative risk estimates for the shallow subsurface of the existing berm, DU1. A summary of each DU

and media of interest found within that DU is provided below, and DUs are depicted Figure 11-1.

Surficial groundwater (presumed to be the upper-most top 10 feet of groundwater found within 10 feet of
the ground surface) is a media of interest for the entire site and the area representing the greatest
potential to be contaminated because of site operations is the region of greatest interest for contamination
associated with Site 12. Actual conditions will be established in the field. Based on the CSM, the Overall
Berm Area has the potential for the highest contaminant concentrations. To aid in the delineation of
contamination DUs were arranged in essentially concentric rings representing areas over which

contamination level are anticipated to be relatively uniform but are different from other areas.

11.3.1 Decision Units

DU1 — Existing Berm Mound (Surface and Subsurface Soil)

The media of interest for DU1, located in the center of Site 12, are surface soil (0 to 3 inches bgs) and
shallow subsurface soil (3 to 18 inches bgs) located on the inside face of the berm. Because of historical
EOD activities, concentrations of MC are potentially elevated, and MEC is likely to be present in these
media. MC concentrations must to be measured to support remedial alternatives in the FS. Removal of
MEC/MPPEH from the berm may “spread” contamination, if present, however, additional engineering
controls (such as personal protective equipment, plastic sheeting, drumming of soils, etc.) will be used to

minimize and reduce the spread of berm-related soils if MC are shown to be associated with the berm
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through analytical sample data. The horizontal boundary of the investigation is the interior face of the

circular berm mound, approximately 200 linear feet long by 6 to 8 feet high (Figure 17-1).

DU2- Overall Berm Area (Surface Soil)

Six subarea DUs (DU2A — DU2F) were identified within DU2 to facilitate risk management decisions
related to the current and historic berms at Site 12, which includes the current and all historical berm
areas identified from aerial photography to date. These will be used to delineate the nature and extent of
contaminant concentrations in DU2 (outlined in red on Figure 11-1). Subareas DU2A, DU2B, DU2C,
DU2D, and DUZ2E, represent the current/historical berms (outlined in black on Figure 11-1) and DU2F
represents the non-berm areas or areas between and around the other subunits (all remaining areas
within the red outline of DU2. The media of interest for DU2 is surface soil (0 to 3 inches bgs) within the
Overall Berm Area (DU2). DUZ2 is approximately 2 acres west of the Perimeter Road with DU2A through
DUZ2E consisting of 0.4 acres combined and DU2F consisting of 1.4 acres. Historical EOD activities in
this area included building and raising multiple berm structures in the central portion of the site.
Potentially elevated concentrations of MC are anticipated, and MEC is likely to be present in subsurface
soil based on previously identified MEC/MPPEH. Subsurface soil (1 to 4 feet bgs) is a media of interest
because detonations typically included burning of items prior to detonation to tamp the kick-outs and will
be evaluated through the installation subsurface soil samples collected from the existing berm (DU2A)
and the adjacent historical former berms (DU2B, DU2C, and DU2E) and sampling of groundwater

discussed below under DU6.

DU3 — Intermediate Area Outside Berm Area (Surface Soil)

The media of interest for DU3 is surface (0 to 3 inches bgs) soil in a band of approximately 200 feet
surrounding the central berm area where kick-outs and training activities are expected to have occurred
but no evidence of historical berms has been identified. DU3 is expected to have similar relatively
uniform MC concentrations based on the distance from the Central Berm Area and expected circular
pattern of kickouts. Also this DU had a lower density of MEC/MPPEH (surface was cleared of
MEC/MPPEH during the 2010-2011 TCRA). The DU has been divided into two consecutive (semi-
circular) sampling units (DU3-a — Inner and DU3-b — Outer) due to the large size of the DU. The
horizontal boundaries of the investigation are a 27 full and 4 partial 100- by 100-foot grids (approximately
7 acres) bounded by the DU2 boundary (red) and the DU3 boundary (dark blue) on Figure 11-1.
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DU4 — Outer Area Outside Berm Area (Surface Sail)

The media of interest for outer area DU4 is surface (0 to 3 inches bgs) soil in a band of approximately
200 feet surrounding DU3. DU4 is expected to contain the lowest concentrations of surface
contamination (MC) and the lowest density of MEC/MPPEH (surface was cleared of MEC/MPPEH during
the 2010-2011 TCRA) of all the soil-related DUs. MC concentrations throughout DU4 are expected to be
relatively uniform. The horizontal boundaries of the investigation include approximately 20 full and 17
partial 100- by 100-foot grids (approximately 7 acres) bound by the green line on Figure 11-1.

DUS5 — Pond (Surface and Subsurface Soil/Sediment)

The media of interest for DU 5 is the entire pond, encompassing sediment within the current and historical
extent of the pond and surface soil in disturbed areas that are no longer under water that may have been
contaminated from historical activities (grids K8, K9, L8, and L9). There is limited information regarding
the history of the pond, and contaminant concentrations in sediment are expected to be reflective of
runoff from the site as a whole. To assess potential contamination investigation of the centerline of the
narrow historic pond (1978 aerial photograph), which corresponds with the approximate centerline of the
current pond, is required. In addition, an apparent intermittent discharge from the site was identified at a
culvert located south of the pond and sediment near this culvert is required to assess potential
contamination in sediments. The vertical boundary for sediment is 0O to 6 inches below the sediment
surface because this is the sediment interval associated with ecological exposure. An additional depth of
interest includes 6 to 24 inches below the sediment surface, which may indicate whether munitions-
related items are buried in the pond sediment from past disposal activities. Considering a bedrock ledge
may be present, the vertical boundary based on actual site conditions may be smaller. The vertical
boundary for surface soil samples is 0 to 1 foot bgs, and the vertical boundary for shallow subsurface soil

is 1 to 5 feet bgs.

Surface water in locations adjacent to the sediment media of interest will not be investigated as part of the
MC investigation because sediment is expected to be the most likely medium in which to detect
contamination because contaminants if any are expected to adsorb to fine grained sediments. However,
surface water data will be collected during the MC RI for efficiency purposes to aid the preparation of a
future MEC RI SAP for the pond which may need to be drained the pond. The limited data collected to
support surface water characterization for the future the MEC RI SAP will not be used for decision making

purposes.
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DU6 — Groundwater

The media of interest for DU6 is surficial groundwater associated with Site 12. In general, groundwater
contaminant concentrations must be measured in the surficial aquifer at locations of greatest potential for
contamination, such as groundwater underlying the central berm area (DU2). The groundwater media of
interest at these sites is presumed to be the uppermost top 10 feet of groundwater found within
approximately 10 feet of the ground surface or the first occurrence of groundwater that may have been
impacted by leaching of MC or hazardous waste from historical activities; actual conditions will be
established in the field.

11.3.2 Risk Assessment Exposure Units

The risk assessment goal for this project is to provide potential cumulative site risks across all media for
which a given receptor may be exposed. Potential risks to receptors will be calculated for exposure units
(EUs). An EU is the area over which receptor activity is expected to occur. The two most important
considerations in defining an EU are the anticipated receptor activity and the spatial distribution of
contaminant concentrations. An “exposure unit” (EU) is the area over which receptor activity is expected
to occur. The two most important considerations in defining an EU are the anticipated receptor activity
and the spatial distribution of contaminant concentrations. Exposure units will be determined following
data collection by comparing chemical concentration distributions in DUs to each other to determine
whether DUs with similar chemical distributions can be combined. If chemical data from any given DU
cannot be combined with another DU to form an EU than that DU will be evaluated as an individual EU.
In order to combine datasets from two or more DUs into a single EU those datasets must have similar

sets of COPCs with similar concentration ranges (as defined in Appendix D).

For more details on risk assessment methodology, refer to Appendix D and E for HHRA and ERA,

respectively.

11.3.3 Temporal Boundaries

Because active UXO operations ceased at Site 12 in 2004, COPC concentrations are not expected to

change significantly in any medium during the course of this investigation.

To select effective well installation points, it will be necessary to review the VLF and GPR data. These
data, which are only required as a basis for selecting will locations, will be used as the basis for ensuring
that groundwater monitoring points are installed where groundwater contamination is likely to be present

if one or more releases have occurred.
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114 ANALYTIC APPROACH

The following decision rules were developed for the Site 12 EOD Area RI:

Note: If a contaminant concentration exceeds the associated PSL listed in Worksheet #15 but is less than

an associated background value, that chemical will not be selected as a COPC.

1. If the Project Team determines that data gaps exist following the evaluation of the RI data, convene

the Project Team to discuss how to address the data gaps, otherwise proceed to the FS.

At a minimum, this evaluation will consider the following factors relative to the existing CSM for each
environmental medium:

e Frequency of detection for each constituent

e Frequency and magnitude of PSL exceedance for each constituent

e Background concentrations of metals and PAHs that exceed PSLs

e Magnitude of concentrations within each DU

e Spatial trends of each contaminant.

o Evaluation of the relative percent difference (RPD) for discrete samples from the same DU

e Evaluation of the relative standard differences (RSD) between the ISM sample and replicates

from the same DU.

2. It is uncertain if the scraped area shown in the northeast portion of the site on historical aerial
photographs should be associated with DU4 or DU5. Physically, the area is soil near the perimeter
road and so would be associated with DU4; however, from a perspective of historical operations and
any associated chemical contamination, the area is suspected to be more closely associated with
DUS. If analytes from any or all of soil samples currently assigned to DU5 (Pond) are more similar to
analytical results for DU4, then this area will be reassigned to DU4 (Outer Area) for future risk
management decisions. If analytes and/or analyte concentrations are dissimilar to either DU4 or DU5

(e.g., hot spot), a new DU will be assigned.
3. HHRA - If human health risks associated with potential exposures to any medium in any EU exceed

an Incremental Lifetime Cancer Risk (ILCR) of 1E-5 or a Hazard Index (HI) of 1 for a target organ or

critical effect for the future hypothetical lifelong resident exposure scenario (as evaluated in
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accordance with the methodology in Appendix D) in a given EU, or if the USEPA target blood-lead
concentration® criterion is exceeded AND the background concentration is exceeded (metals and
PAHs only), then convene the Project Team to evaluate the need for potential options for risk
reduction during an FS for that DU for both chemical and MEC/MPPEH risks, otherwise, recommend
no further action for chemical constituents based on HHRA but still proceed to an FS for
MEC/MPPEH.

4. ERA - If the ERA based on methodology presented in Appendix E indicates that risks to plants, soil
invertebrates, or wildlife are unacceptable in any exposure unit AND background concentrations are
exceeded in the same EU, then convene with the Project Team to evaluate potential options for risk
reduction during an FS for that EU for both chemical and MEC/MPPEH risks, otherwise recommend
no further action for protection of the environment from chemical constituents but still proceed to an
FS for MEC/MPPEH.

115 PERFORMANCE CRITERIA

The data will be concluded to be of sufficient type, number, and quality if they satisfy the data validation
criteria and the usability assessment requirements. In general, this requires that the data be
representative of the targeted media population, that the data be generated by sufficiently sensitive
analytical methods that are operating within quality control (QC) limits, and that the data are considered
comparable in terms of quality and representativeness in light of project objectives and decision rules.

Laboratory QC limits and PSLs are presented in subsequent worksheets.

The Partnering Team will use unvalidated data to make an early decision regarding the need for
additional groundwater monitoring wells and to begin development of remedial alternatives to be
evaluated during the FS. However, the validated results of this investigation will be used to determine
whether the quality of data collected is sufficient to support the attainment of project objectives and to

make final decisions regarding the need for further investigation. Neither the RI nor FS Report will be

! Lead will be evaluated using the USEPA Integrated Exposure Uptake Biokinetic (IEUBK) Model for
Lead in Children, Windows Version 1.1, Build 11. Exposure of adults (workers and recreational users)
to lead will be evaluated by the adult exposure model (USEPA Technical Review Workgroup for Metals
and Asbestos [TRW]). The results of the IEUBK modeling are given in terms of the probability that
exposed children will exceed a 10 microgram per deciliter (ug/dL) blood-lead level. The output of the
USEPA TRW is the probability that elevated fetal blood-lead concentrations (i.e., concentrations greater
than 10 pg/dL) will result due to exposures of women of childbearing age. Those probabilities are
compared to the USEPA goal of limiting the probability of exceeding a 10 pg/dL blood-lead
concentration to 5 percent.
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finalized until validated data is incorporated and evaluated. Performance criteria for laboratory-
generated data are normal laboratory QA limits and pre-established detection limits for target analytes,
as listed in Worksheet #15. The data quality will be reviewed in accordance with processes described
on Worksheets #34 through #37 to ensure that performance criteria have been met and that the data
are sufficient for decision-making purposes. The RI MC Report will document the detection limits
achieved by the laboratory for all sample analyses, and any associated uncertainties will be discussed
in the risk assessment section.

11.6 DEVELOP THE PLAN FOR OBTAINING DATA

The analytical sampling plan and rationale for the MC investigations of the DUs are presented in
Worksheet #17. Based on the DQOs presented above, ISM to a depth of 3 inches bgs within DU2, DUS3,
DU4, and discrete samples to a depth of 5 feet bgs in soil in DU2 and 6 inches bgs for sediment in DU5
was selected for representing EU exposure point concentrations (EPCs). Collection of discrete samples

in DU2 was selected to supplement the ISM by delineating potential contaminants vertically.
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QC Sample
. Assesses Error
Data Quality .
QC Sample | Analytical Group Frequency Indicators Measure_ment Performance | for Samph_ng
(DQIs) Criteria (MPCs) (S), Analytical
(A) or Both
(S&A)
Trip Blank VOCs only One per cooler containing VOC samples Bias/ No analytes = %2 LOQ, except | S & A
Contamination common laboratory
contaminants, which must be <
LOQ.
Equipment All analytical groups | One per 20 field samples per matrix per | Bias/ No analytes =2 %2 LOQ, except | S& A
Rinsate Blank sampling equipment(l) Contamination common laboratory
contaminants, which must be <
LOQ.
Field All analytical groups | One per 10 discrete field samples collected | Precision Values > 5X LOQ: RPD must | S&A
Duplicate per matrix be <30 @ ¥ (aqueous), <50> ®
(discrete) (solid).
Replicate Explosives and DU1 (0-3” interval): Two replicates Precision Values > 5X LOQ: RSD |S&A
Samples metals (by (triplicate) from DUL1 - Existing Berm Surface must be < 50% (solids).
(ISM) Incremental (see Figure 14-1).
Sampling) DU1 (3-18" interval): One replicate
(duplicate) from DU1- Existing Berm
Subsurface (see Figure 14-1).
DU2: One replicate from DU2A-a and
DU2A-b (see figure 14-2).
DU2: Three replicates from DU2B through
DU2F (see Figures 14-3, 14-4, and 14-5)
DUS3-a, DU3-b, and DU4: Two replicates
(triplicate) each from DU3 — Intermediate
Area Outside Berm Area (a- inner and b-
outer) and DU4 Outer Area Outside Berm
Area (see Figure 14-6) ¥
Cooler All analytical groups | One per cooler Representativen | Temperature must be between | S
Temperature ess 0 and 6 degrees Celsius (°C),
Indicator but samples must not be frozen.
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1 Equipment rinsate blanks will be collected for non-dedicated pumps and sampling equipment. For disposable equipment, one sample per batch of disposable
equipment will be collected.

2 If duplicate values for non-metals are < 5x LOQ, the absolute difference should be less than or equal to 2x LOQ.

3 If duplicate values for metals are < 5x LOQ, the absolute difference should be less than or equal to 4x LOQ.

4 Note: ISM replicates replicate the entire sample collection process and are not split samples of one sample (as is generally done during discrete sampling.

Unique replicates (samples) must be collected from DU1, DU2, DU3, and DU4 as indicated on Figures 14-1 through 14-6, Worksheet #17 and Worksheet #18.
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Secondary Data

Data Source
(originating organization,
report title, and date)

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

How Data Will Be Used

Limitations on Data
Use

Bedrock Survey

The Field Investigation of
Bedrock in the Explosive
Ordnance Disposal Range
(January, 2003)

Gannet Fleming; bedrock
structure, composition,

morphology, and fracturing,
December 2, 2002

To help guide
survey/sample placement

No limitations are
identified for data use.

MEC investigation

Site Inspection Report (2009)

Tetra Tech; visual and
geophysical observations of
MEC/MPPEH, 2008/2009

To help guide
survey/sample placement

No limitations are
identified for data use.

MEC investigation

TCRA Report (April 2012)

Tetra Tech; surface and
subsurface MEC investigation
and surface clearance, 2010-
2011.

To help guide
survey/sample placement

No limitations are
identified for data use.

051204/P

CTO 69



SAP Worksheet #14 -- Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

141 FIELD INVESTIGATION TASK PLAN

NAS Brunswick Site 12 EOD Area
UFP-SAP for MC

Revision: 1

Date: October 2012

Worksheet 14

Page 57 of 166

Site-specific SOPs have been developed for field activities at NAS Brunswick and are included in

Appendix A. Field tasks are summarized as follows, followed by a short description of each task:

¢ Mobilization/demobilization

e Utility clearance

e Site-specific health and safety training

e Monitoring equipment calibration

e UXO Anomaly Avoidance

e Sample collection (general reference)

e Surface and subsurface soil discrete sampling

e Surface and subsurface soil incremental sampling

o Replicate sample collection

e Sediment sampling (pond) and pond characterization
e Geologic and geophysical surveying (VLF/EM and GPR)
e Monitoring well drilling and installation

o Well surveying

e Well development

e Water-level measurements

o Low-flow purging and groundwater sampling of monitoring wells

e GPS locating

e Investigation-derived waste (IDW) management
o Field decontamination procedures

e Field documentation procedures

e Sample handling

e QC

Mobilization/Demobilization

Mobilization will consist of the delivery of all equipment, materials, and supplies to the site, complete

assembly in satisfactory working order of all such equipment at the site, and satisfactory storage at the

site of all such materials and supplies. The Tetra Tech FOL or designee will coordinate with the NASB
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POC to identify appropriate locations for the storage of equipment and supplies. Stakeholders (USEPA
and MEDEP) will be notified by the Tetra Tech PM, 2 weeks prior to mobilization of the name of the driller

and surveyor.
Demobilization will consist of the prompt and timely removal of all equipment, materials, and supplies
from the site following completion of the work. Demobilization includes the cleanup and removal of waste

generated during the performance of the investigation.

Utility Clearance

One week prior to the commencement of any subsurface intrusive activities, the Tetra Tech FOL or
designee will contact Dig Safe® of Maine (One-Call), a utility locating company to complete a utility
clearance ticket for the areas under investigation. The area will be marked prior to the contact. The Tetra

Tech FOL will be responsible for coordinating these activities.

Site-Specific Health and Safety Training

Project-specific safety requirements are addressed in detail in the site-specific HASP/APP. Tetra Tech
will submit a site-specific HASP/APP to the Navy that addresses safety requirements in further detail. All
field personnel will review and be familiar with the HASP/APP, and a copy will be maintained on site. A
site-specific health and safety meeting will be conducted on site prior to initiating field activities. All
subcontractor personnel (including substitutes) are required to attend the site-specific health and safety
meeting. Site-specific health and safety training will be provided to all Tetra Tech field staff and
subcontractors prior to beginning field activities and is addressed in Worksheet # 8. A photoionization

detector (PID) will be used as the field instrument for health and safety monitoring.

Monitoring Equipment Calibration

Field equipment will be calibrated in accordance with Tetra Tech SOP-01 - SA-1.1 (water quality meter)
and with manufacturers’ guidance (PID) by the Tetra Tech FOL or designee. Documentation of field
equipment calibration is required. Field equipment will be calibrated at the beginning and end of each
day, unless otherwise stated by the equipment manufacturer. Monitoring equipment calibration

procedures are described in Worksheet #22.
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UXO Anomaly Avoidance

A DoD-certified UXO Technician (referred to in special personnel training on Worksheet #8) will perform
UXO Anomaly Avoidance to support sample collection tasks. UXO Anomaly Avoidance will require that a
UXO Technician escort all field personnel at the site to provide avoidance of any potential surface and
subsurface MEC/MPPEH. All of the proposed sampling locations will first be pre-screened for potential
anomalies by a UXO Technician operating hand-held industry-standard metal detectors, and any suspect
detection that could possibly represent MEC/MPPEH will be avoided by moving sample locations safely
away from these items. For soil borings and installation of monitoring wells a downhole metal detector
such as a MG230 or equivalent, will be used to screen the borings in 2 foot intervals prior to advancing
the drilling equipment, to a maximum depth of 10 feet for safety purposes based on the maximum depth

at which bedrock and munitions-related items are expected to be found at Site 12.

A magnetic locator such as the Schonstedt, GA-52Cx instrument, or equivalent will be used for Anomaly
Avoidance operations. The detection depth of the instrument is limited by size and orientation of a target
and soil characteristics of the work area. The locators provide an audio signal for response, but do not
store data. The magnetic locator does not need to be calibrated. To ensure each detector is operating
properly, the operator turns on the instrument and slowly moves the locator towards metal. As the probe
advances toward the target, the audio signal will increase. Failure to detect the object is reason to reject
the instrument. The detector will be checked daily before starting Anomaly Avoidance activities and after
any battery change. The normal setting for the Schonstedt instrument is 2; setting the instrument to 3 or
4 will make it more sensitive and setting the instrument to 1 will make it less sensitive. The instrument will

not detect copper, brass, or aluminum munitions.

Sample Collection (General Reference)

All sample collection tasks will be preceded by UXO Anomaly Avoidance as described above. The
sampling and analysis program is outlined in Worksheet #18 and shown on Figures 14-1 through 14-6
and 17-1 through 17-5 in Worksheet #17. Sample collection will be in accordance with the SOPs listed in
Worksheet #21 and provided in Appendix A. The sampling requirements for each type of analysis
(i.e., bottleware, preservation, holding times) are listed in Worksheet #19. Field and laboratory QC

samples will also be collected as outlined in Worksheet #20.

Surface and Subsurface Soil Discrete Sampling

Discrete sample collection was established for select sampling units within (DUs 2 and 5). In DU2

(subareas 2A, 2B, 2C, and 2E) discrete subsurface (1 to 5 feet bgs) soil samples will be collected in
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accordance with SOP-02 (Soil Sampling, Appendix A). Four discrete samples will be collected within the
current or historical berm footprint and evenly spaced for DU2A-a, DU2B, DU2C, and DU2E. In DU 5 (the
pond and fill area), surface (0 to 1 foot bgs) and subsurface (1 to 5 feet bgs) soil samples (located in
outside of the current pond boundary) will be collected in accordance with SOP-02 (Soil Sampling,
Appendix A). Surface and subsurface soil samples will be collected with a hand auger to a maximum
depth of 5 feet bgs or collected via split-spoon sampler during monitoring well installation. The
subsurface sample discrete interval will be determined in the field from a non-saturated depth between 1
to 5 feet bgs or until bedrock is encountered, based on visual and olfactory observations (PID). If no
visual or olfactory observations indicate potential contamination, then samples will be collected from 1 to

3 feet bgs (unsaturated soil).

Discrete soil samples for analytical analysis will be collected using disposable trowels, in accordance with
Tetra Tech SOP 2 (Soil Sampling, Appendix A). Each soil sample will be described by the Tetra Tech
field representative in accordance with Tetra Tech SOP 03 (Borehole and Sample Logging, Appendix A).
Each soil boring log will note the soil type, color, rocks or minerals present, sample intervals, organic
vapor, field screening measurements, and a qualitative indication of soil conditions. The entire length of
each boring will be logged using the Unified Soil Classification System (USCS) and screened for organic
vapors using a PID. Any qualitative visual signs of potential contamination (such as soil staining,

elevated PID, or odors) will be noted on soil sample log sheets and on the boring log.

Concerning IDW, only nominal excess soil is expected to be generated from hand augering and will be
placed back in the boring rather than containerized. Drill cuttings (soil) from monitoring well installation
will be containerized and managed as IDW as discussed below and in SOP 04 (Decontamination of Field

Equipment, Appendix A).

Surface and Subsurface Soil Incremental Sampling

ISM was established for select DUs (DUs 1, 2, 3, and 4) by collecting numerous increments of soil
(typically 30-100 increments) that are combined into a manageable volume of approximately 1 to
2 kilograms, processed, and subsampled according to specific protocols on ISM (Interstate Technology
Regulatory Council [ITRC], 2012). ISM surface (0- to 3-inches bgs) soil and subsurface (3 to 18 inches
bgs, DU1 only) soil samples will be collected in accordance with SOP-05 (incremental Sampling (IS)
Methodology for Soil and/or Sediment for the Military Munitions Response Program, Appendix A) and
using guidance from the ITRC (2012). Each ISM sample will consist of multiple increments from multiple
sampling units (SUs) or grids for a given DU as described below and in Worksheets #s 17 and 18. ISM

sample strategy is depicted in Figures 14-1 through 14-6. ISM samples will be collected using a core tool
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specifically designed to collect ISM samples in cohesive soil, where possible. In addition, the core tool
diameter will be determined based on the number of increments required and the goal volume of 1 to
2 kilograms per sample. If the recommended core barrel size, per the table in SOP-05, is not available,
multiple adjacent plugs (increments) may be collected using a smaller size core to enable collection of the
appropriate increment volume from each increment location. If unconsolidated soil is encountered,
disposable or stainless steel scoops may be used. If a subsurface anomaly is identified by the UXO
Escort, the increment location is to be moved to the nearest area clear of subsurface anomalies within the
same increment grid or SU. Because the number and location of increments are dependent on following
Anomaly Avoidance and numerous subsurface anomalies are expected, the number shown may not be

achievable.

Replicate Sample Collection

Replicate samples will be collected for each DU. Replicate samples are not field splits (duplicates);
rather, they are independently collected samples with unique increments selected from within the DU or
SU with a unique blind sample number, denoted by and R1, R2, or R3 in the sample location and sample
ID (see Worksheets #s 17 and 18). ISM samples and their blind replicates will be collected using a DU-

specific systematic random sampling design and depicted in Figures 14-1 through 14-6.

Two replicate samples will be collected in DU1 of the surface soil exposure unit (0 to 3 inches),

resulting in a triplicate (see Figure 14-1).

e One replicate sample will be collected in DU1 of the subsurface soil exposure unit (3 to 18 inches)
(see Figure 14-1).

e One blind replicate sample will be collected in DU2A-a and DU2A-b of the surface soil exposure unit

(0 to 3 inches) resulting in a duplicate (see Figure 14-2).

e Three replicates (four samples total) will be collected in DU2B through F, for each ISM sample of the

surface soil exposure unit (0 to 3 inches) (see 14-3, 14-4, and 14-5).

e Two replicate samples will be collected in DU3-a and DU3-b of the surface soil exposure unit (0 to

3 inches), resulting in a triplicate for both DU3-a and DU3-b (see Figure 14-6).

e Two replicate samples will be collected in DU4 of the surface soil exposure unit (0 to 3 inches),

resulting in a triplicate (see Figure 14-6).
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Concerning IDW, no excess soil is expected to be generated from ISM activities.

Pond Characterization and Sediment Sampling (Pond)

Characterization of surface water in the pond to aid in planning the future MEC RI SAP will include
inspection of the pond for evidence of surface inflows/outflows, collection of pond depth measurements to
calculate the estimated volume of water in the pond, and collection of a single grab surface water sample
to aid determination of possible discharge scenarios. A survey of perimeter of the pond for inflows and
outflows of the pond will be performed, any identified flows will be photographed, and location coordinates
of each flow will be collected using a GPS. A surface water sample will be collected prior to any contact
with the sediment bottom, with the exception of accessing the pond to avoid elevated turbidity in the
sample. Grab surface water sample(s) will be collected following determination of water depth and
collection of water temperature readings every foot in the water column to determine if the water column
is stratified. If the water column is stratified, collect two grab samples from both temperature zones at a
central location in the pond. If the water column is not stratified, collect one grab surface water sample
from central location in the pond and over the entire length of the water column. Surface water sample
must be collected prior to sediment samples to reduce potential turbidity in the sample. The sample will
be analyzed in the field for total dissolved solids, specific conductance, pH, temperature, and dissolved
oxygen and in the laboratory for explosives, TAL metals, VOCs, SVOCs, and EPH/VPH. The surface
water sample will be collected in accordance with SOP-06 (Surface Water and Sediment Sampling,
Appendix A). Depth measurements will be collected using a staff gauge, weighted tape measure, or

equivalent and coordinates for each location will be collected using a GPS.

Four surface and four subsurface collocated sediment sampling locations are spread out along more or
less equal distance along the historical center-line of the pond. One surface sediment sample will be
collected just before the culvert south of the pond near Old Gurnet Road, which appears to be an
intermittent discharge location for Site 12. Sediment samples will be collected following SOP-06 (Surface
Water And Sediment Sampling, Appendix A) and using a 20- by 2- inch Wildco Hand Core Sampler, or
equivalent, with a dedicated acetate liner. Sediment thickness will be determined by pushing the
sampling device with a one-handed push to refusal, where able, and using a core cap to close the
sampling device allowing for the measurement and logging of the sediment. At shallow locations,
samples may be collected by pushing the acetate liner tube directly into the sediment. A dedicated
sample catch basket will be used at several locations to keep the sample from falling out of the acetate
liner. Sample materials will be collected from 0 to 6 inch interval below the sediment surface and 6 to 12

inch interval below the sediment surface, if available. The 6 to 12 inch interval may be adjusted based on
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visual and olfactory observations (PID) in deeper sediment. Sediment intervals may not be attainable if a
bedrock ledge is present and the vertical boundary based on actual site conditions may be smaller than
the proposed sample intervals. For each of the four sample locations up to three attempts will be made to
relocate the sample if no sediment is present, moving approximately 5 feet along the pond centerline.
Moreover, it is recognized that sediment thickness may only be a few inches so a clamshell dredge will
alternatively be used as necessary in accordance with SOP-06 (Surface Water and Sediment Sampling,
Appendix A). The VOC fraction of the sample will be taken out of the first core collected, and then
additional cores may be collected until there is sufficient sample volume for the remaining
fractions. Samples will be homogenized, decanted if necessary, and transferred into appropriate
bottleware. One sample log sheet will be completed for each sediment sample collected (included in
Appendix A).

Geologic and Geophysical Surveying (VLF/EM and GPR)

A desktop fracture trace analysis and brief field investigation of bedrock exposures near Site 12 will be
performed to collected strike and dip measurements of faults and fractures to identify the predominant
fracture directions at the site. In addition, an equal area stereonet will be prepared to determine the dip

direction and magnitude associated with the predominant fracture directions.

A VLF geophysical survey will be attempted at 25-foot-spaced data stations on 25-foot-spaced parallel
survey lines in both north-south and east-west orientations across DU2 and up to 100 feet beyond its
boundary. The VLF survey is being used to search for conductive fractures (water-filled fractures) in the
DU2 area. Recently, a vital VLF transmitting station located in Cutler, Maine, required to perform many
VLF surveys on the East Coast, was not operational for several days. If not operational, it may be
possible use a different VLF station (i.e., Seattle); however, if the VLF survey antenna cannot obtain
sufficient survey signal strength, a different EM technique may be substituted for VLF. The substituted
technique will use multi-frequency EM surveying. Data from this EM survey will be collected along

10-foot-spaced parallel survey lines in one direction across the DU2 overall berm area.

Finally, a focused GPR survey is planned at possible conductive fracture locations interpreted from VLF
or EM data (whichever is performed) and fracture trace analysis. GPR data will be collected along 5-foot-
spaced survey lines across interpreted as possible fracture locations for the purposes of searching for
possible shallow bedrock fractures.
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Monitoring Well Drilling and Installation

Three shallow groundwater monitoring wells will be installed in accordance with SOP-07 (Groundwater
Monitoring Well Installation, Appendix A). Monitoring wells are proposed to be installed within DU6 at
locations to intersect shallow groundwater based on the results of the 2003 bedrock geology investigation
and the planned geologic and geophysical surveying described above. One or more monitoring wells
may be bedrock wells depending on site conditions, but the total depth of each well is limited to 30 feet
bgs. USEPA and MEDEP will be involved in determining monitoring well locations following the
availability of geophysical surveying investigation results. Procedures for drilling and logging a boring in
rock are included in SOP-08 (Soil and Rock Drilling Methods, Appendix A). A boring log and well

construction sheet will be produced for each well.

Wells will be installed using drive and wash drilling techniques using a temporary 4-inch casing, which
enables split spoon soil sampling ahead of the casing and seating the casing in the top of rock, followed
by installing a borehole in rock using HQ wire-line coring without removing the temporary casing. The HQ
size will be of sufficient diameter (approximately 3 7/8-inch) to install a 2-inch-diameter monitoring well.
Permanent monitoring wells will be constructed of 2-inch-diameter, Schedule 40, flush-joint, polyvinyl
chloride (PVC) riser pipe and slotted screen (see SOP-07, Monitoring Well Installation, Appendix A). In
each well, the screen will be 10 feet long and have a slot size of 0.010 inch (factory slotted). All

monitoring wells will be stickup wells with protective casings.

A primary filter pack of clean silica sand will be installed flush with the bottom of the well to a minimum of
24 inches above the top of the 10-foot-long well screen. Wells installation will allow for a minimum 2-inch-
thick sand pack in the annulus between all sides of each new well and the sidewalls of the borehole.
Monitoring wells will be installed upon completion of the borings. A sand passing U.S. Standard Sieve
No. 20/40 will be used for fine/silty sand formations (0.010-inch slot size). A minimum 24-inch-thick seal
of 100-percent bentonite pellets will be installed above the primary filter pack and allowed to hydrate in
accordance with the manufacturer's recommendations. A concrete pad (minimum of 6-inch thickness and
3 feet by 3 feet square) will be installed above the bentonite seal and around the casing. The stick-up
well will be constructed using a 6-inch steel protective case with a locking cap. A boring log and well
construction sheet will be produced for each new well. Cuttings will be containerized and managed as
IDW as discussed below and in SO-04 (Decontamination of Field Equipment, Appendix A). Augers and
other well drilling equipment will be decontaminated prior to the start of drilling, between each soil boring

and well installed, and prior to demobilization from the site.
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Well Surveying

Newly installed monitoring wells will be surveyed for horizontal locations and vertical elevations by a
Maine-licensed surveyor. The ground surface, the top of the protective casing, and the top of each well
riser will be surveyed. In addition, a staff guage located in the pond will also be surveyed. Horizontal
locations will be surveyed to 0.1 foot, and vertical elevations will be surveyed to 0.01 foot. Horizontal
coordinates will be relative to NAD 83 Maine State Plane Coordinate System (West Zone) in US Survey

Feet, and elevations will be relative to the NAVD of 1988.

Well Development

All new monitoring wells will be developed in accordance with SOP-07 (Groundwater Monitoring Well
Installation, Appendix A) to remove fine sediment from inside and around the well screens, no sooner
than 24 hours after well completion. Wells will be developed by surging and bailing or pumping, as

determined in the field.

Measurements of pH, temperature, turbidity, DO, ORP, and specific conductance will be collected during
development. A minimum of three times the standing water volume in the well casing will be removed.
An attempt will be made to develop the well to a turbidity of 10 nephelometric turbidity units (NTUs) or
less. The wells will be developed until the discharge water is visibly clear or if the target turbidity cannot
be achieved (10 NTUs), development will continue until the field parameters have stabilized. Water
guality measurements and volumes removed will be recorded for each well on the well development form.
A blank copy is provided in Appendix A. The completed well development forms will be included in the RI

Report.

Water-Level Measurements

Prior to sampling, one synoptic round of depth to water level and total well depth measurements will be
obtained at all new monitoring wells and a surface water gauge installed along the west-central side of
the pond. All groundwater level measurements will be taken within a 2-hour period using an electronic
water level meter and no sooner than 24 hours after a significant precipitation event to minimize
precipitation effects on the data. Water level measurements will be recorded to within 0.01-foot accuracy
from a marked reference point on the well riser pipe. Detailed procedures regarding water level
measurements are included in SOP-09 (Evaluation of Existing Monitoring Wells and Water Level
Measurement, Appendix A). Water levels will be recorded on the groundwater level measurement form
provided in SOP-09. The water level meter will be decontaminated between each well measurement;

decontamination procedures are addressed in SOP-04.
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Low-Flow Purging and Groundwater Sampling of Monitoring Wells

Groundwater samples will be collected from monitoring wells using low-flow techniques no sooner than
48 hours following development in accordance with Tetra Tech SOP-01 and SOP-10 (Groundwater
Sample Acquisition and Onsite Water Quality Test and Non-Radiological Sample Handling Appendix A).
In accordance with these SOPs, pH, temperature, ORP, DO, turbidity, specific conductance, water level,
and flow rate will be measured during purging and recorded on sample log sheets. The wells will be

developed until water quality parameters have stabilized, as indicated below.

e pH+ 0.2 standard units

e Specific conductance + 10 percent
e Temperature £ 10 percent

e Turbidity less than 10 NTUs

e DO + 10 percent

e ORP £ 10 percent

If the target turbidity cannot be reached (10 NTUs), then development will continue until turbidity has
stabilized. Water quality measurements and volumes removed will be recorded for each well on the well
development form. A blank copy of this form is provided in Appendix A. The completed well

development forms will be included in the Rl Report.

GPS Locating

A hand held Trimble GPS, or other equivalent unit, unit will be used to locate all discrete soil, and
sediment sampling points and geologic measurement locations in accordance with SOP-11 (Data
Collection and Transfer, Appendix A). Integrated differential GPS (DGPS) measurements are planned to
locate the EM data during the geophysical surveys. The GPS equipment will be checked on control
monuments before and after each day’s use, and these checks will be documented in the field notebook.
The GPS survey instrument will be closely monitored during field acquisition by using Dilution of Precision
(DOP) criteria, or the number of satellite signals received criteria). DOP should normally be less than
three to obtain high-quality results, and ideally four satellites should indicate high-quality results, although
the actual number may be more limited based on site conditions at the time. If the DOP and number of
satellites are not adequate to collect high-quality results, a tape measure and compass may be used to

measure locations from a surveyed point (such as the corner of the concrete pad or a well).
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A new reference grid system does not need to be developed because the established 100-foot by
100-foot grid used during the previous MEC investigations will be used to determine the boundaries of
DUs and SUs. For ISM soil samples each sample collection station (1 through 10) along the face of
existing berm will be documented with a GPS with sub-meter accuracy (or better). For ISM soil samples
from DUs 2 through 4, the four corners of the required SU grids will be documented with a GPS with sub-

meter accuracy (or better).

IDW Management

Waste solids (soil and sediment) will be generated during installation of soil/sediment borings and
monitoring wells. The IDW will consist of excess cuttings from hand-augured borings that were not
collected for laboratory analyses, which are nominal and will be placed back in the boring. In addition,
IDW will consist of excess cuttings produced during drilling of boreholes for monitoring well installation,
which are much greater in volume and the associated soils will be containerized and sampled while
associated rock cuttings will be placed on the ground surface near the given monitoring well. The waste

solids from sediment sampling will be containerized.

Wastewater will be generated during groundwater sampling, well development, sampling of monitoring
wells, and decontamination procedures. Aqueous IDW will be containerized in Department of
Transportation (DOT)-approved (DOT specification 17C) 55-gallon drums and stored in the centralized
location during the field activities. The drums will be labeled as soon as possible after they are filled and
will be arranged into rows by the drilling subcontractor(s) (no more than two drums deep) segregated by
liquids and contaminated personal protective equipment (PPE) for easy access. IDW associated with
containerized drill cuttings will be analyzed for Toxicity Characteristic Leaching Procedure (TCLP)
Organics and TCLP Inorganics, and other waste characterization parameters as listed in Worksheet #15
to determine disposal requirements. All aqueous IDW will be containerized pending waste
characterization analyses for the same analytical suite as the groundwater samples. Drums will be stored
on pallets and clean prior to moving them to the centralized storage area. Based on the results of the
waste characterization the IDW will be transported and appropriately disposed of off-site at a Navy-

approved disposal facility.

Field Decontamination Procedures

Decontamination of sampling equipment will not be necessary for dedicated and disposable hand trowels.
Decontamination of reusable sampling equipment (non-disposable hand trowels, hand augers, split-

spoon-samplers, drill rods and bits, sediment corer, or groundwater sampling equipment) will be
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conducted prior to sampling and between samples at each location. Decontamination fluids will be
containerized and characterized for appropriate disposal with other IDW. Decontamination of equipment
will be conducted according to the sequence established in SOP-04 (Decontamination of Field

Equipment, Appendix A).

Field Documentation Procedures

To ensure detailed and accurate documentation of field activities, which is necessary to ensure data
integrity, authenticity, and defensibility, Tetra Tech SOP-12 (Field documentation, Appendix A) for sample

documentation, handling, tracking, and custody will be followed.

The principal data generated for this project will be from field personnel. Field sampling log sheets will be
organized by date and medium and filed in the project files. The field logbooks for this project will be
used only for this site and will also be categorized and maintained in the project files after completion of
the field program. Project personnel completing concurrent field sampling activities may maintain multiple
field logbooks. When possible, logbooks will be segregated by sampling activity. The field logbooks will

be titled based on date and activity.

Sample Handling

After samples have been collected, they will be held on ice and sent to the appropriate analytical
laboratory within a reasonable time depending on the analyte holding time. The shipment of samples to
the laboratory will be made via an overnight shipping courier service (e.g., FedEx) following SOP-10
(Non-Radiological Sample Handling, Appendix A). Sample containers will be provided certified clean
(I-Chem 300 or equivalent) from the analytical laboratory. Sample labeling will be in accordance with
Worksheet #14, and the sample numbering scheme will be in accordance with Worksheet #18. The
selection of sample containers and the sample preservation, packaging, and shipping will be in
accordance with Worksheet #19 and SOP-04 (Sample Preservation, Packaging, and Shipping) and
SOP-13 (Sample Nomenclature) (Appendix A).

Quality Control Tasks

QA/QC samples will be collected at frequencies listed in Worksheet #12.

14.2 ANALYTICAL AND REPORTING PROJECT TASKS

Additional project-related tasks include:
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e Analytical tasks

o Data management

e Assessment and oversight
e Data review

e Project reports

Analytical Tasks

Chemical analyses for explosives, VOCs, SVOCs, EPH/VPH, and TAL metals will be performed by
Katahdin, Scarborough, Maine, which is a DoD Environmental Laboratory Approval Program (ELAP)-
accredited laboratory for the target analytes and analytical groups that will be reported by them.
TestAmerica will perform analysis of perchlorate in groundwater. Analytical Laboratory Services, Inc.
(ALS), in Middletown, Pennsylvania, will perform the laboratory grinding preparation step for ISM samples
submitted for explosives analysis in accordance with SW-846 Method 8330B Appendix A as a
subcontract laboratory to Katahdin. ALS is DoD ELAP accredited to perform the explosives grinding.
Copies of these laboratory’s certifications and ELAP accreditations are provided in Appendix C. Analyses
will be performed in accordance with the analytical methods identified in Worksheet #30. Katahdin and
TestAmerica will meet the PSLs specified in Worksheet #15 and will perform the chemical analyses
following laboratory-specific SOPs (see Worksheet #s 19 and 23) developed based on the methods listed
in Worksheet #s 19 and 30.

The Katahdin, TestAmerica, and ALS QAMs will ensure that all laboratory SOPs were followed and will
verify that all method QC samples were analyzed and in control, as listed in the analytical SOPs. If
method QA is not in control, the Katahdin and TestAmerica QAM, as appropriate, will contact the Tetra
Tech PM for guidance real time as problems arise. Results will be reported in each analytical data
package and electronic data deliverable (EDD). This information will also be included in the project
database that will eventually be uploaded to the Naval Installation Restoration Information Solution

(NIRIS). In addition, data will be supplied to MEDEP in the approved data format.

All soil and sediment results will be reported by the laboratory on an adjusted dry-weight basis. Results
of percent moisture will be reported in each analytical data package and associated electronic data files.
This information will also be added to the project database, which will eventually be uploaded to the

NIRIS database. Percent moisture information will also be included in the Rl Report.
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The analytical data packages provided by Katahdin will be in a Contract Laboratory Program (CLP)-like
format and will be fully validatable and contain raw data, summary forms for all sample and laboratory
method blank data, and summary forms containing all method-specific QC information [results, percent

recoveries (%Rs), RPDs, RSDs, and/or Percent Differences or percent drifts (%Ds), etc.].

Data Generation Procedures:

Project documentation and records include the following:

e Field sample collection and field measurement records as described in Worksheet #s 27 and 29.

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

Data recording formats are described in Worksheet #27.

Data Handling and Management: Data management tasks, including data handling, tracking, storage,

archiving, retrieval, and security processes, are addressed in Worksheet #29.

Assessment and Oversight: Refer to Worksheet #32 for assessment findings and CAs and to

Worksheet #33 for QA management reports.

Data Review: Data verification is described in Worksheet #34, data validation is described in

Worksheet #s 35 and 36, and usability assessment is described in Worksheet #37.

Project Report: A preliminary draft report will first be prepared for Navy review. Subsequently, draft and
final versions of project report will be prepared and submitted to USEPA and MEDEP for review. The

report will include the following sections:

e Executive Summary — will include a brief description of the work conducted and the findings.

e Introduction and Background — will include a description of the history of operations and activities at

the site and a summary of any previous investigations and removal actions.

e Description of Field Investigations — will include a summary of the work performed in accordance with
the approved UFP-SAP and any field modifications as documented by the Tetra Tech FOL. This
section will include maps showing the sampling locations, geologic fracture trace and geophysics

results (if conducted) and tables summarizing the data collected.
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e Data Quality — will include a summary of quantitative analytical performance indicators such as
completeness, precision, bias, and sensitivity as well as qualitative indicators such as
representativeness and comparability. This section will include a reconciliation of project data with
the DQOs and an identification of deviations from this UFP-SAP.

A data usability assessment will be used to identify significant deviations in analytical performance
that could affect the ability to meet project objectives. The elements of this review are presented in
Worksheet #37.

e Nature and Extent of Contamination — will include a discussion of the contamination found in each
medium sampled in relation to the CSM of the site. Detected contaminant concentrations will be

tabulated for each medium and depicted on maps.

e Contaminant Fate and Transport — will include a description of the contaminants detected and their
behavior in the soil, bedrock, sediment, and groundwater, particularly with emphasis on the future

migration of these contaminants to any possible exposure areas.

e Ecological and Human Health Risk Assessments - will be prepared in accordance with methodologies

presented in Appendices D and E, respectively.

e Summary and Conclusions — will include a summary of the findings, a conclusion assessing whether

delineation of contamination is adequate, and a recommendation for further investigations if needed.
Tetra Tech will submit the draft report and respond to comments received on the draft report before any
additional sampling begins. The final version of the report will submitted in hardcopy and electronic

format to the project stakeholders.

Data Management

The principal data generated for this project will be field and laboratory analytical data. After the Rl is
completed, field sampling log sheets will be organized by date and medium and filed in the project files.
The field logbooks for this project will be used only for this site and will also be categorized and
maintained in the project files after the completion of the field program. Project personnel completing
concurrent field sampling activities may maintain multiple field logbooks. When possible, logbooks will be

segregated by sampling activity. The field logbooks will be titled based on date and activity.
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The data handling procedures to be followed by the laboratories will meet the requirements of the
technical specifications. Electronic data results will be automatically downloaded into the Tetra Tech

database in accordance with proprietary Tetra Tech processes.

The Tetra Tech PM (or designee) is responsible for the overall tracking and control of data generated for

the project, which includes the following:

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

packages are complete and results for all samples have been delivered by the laboratory.

e Data Storage, Archiving, and Retrieval. The data packages received from the laboratory are
tracked in the data validation logbook. After the data are validated, the data packages are entered
into the Tetra Tech Navy CLEAN file system and archived in secure files. The field records including
field logbooks, sample logs, chain-of-custody records, and field calibration logs will be submitted by
the Tetra Tech FOL to be entered into the Navy CLEAN file system prior to archiving in secure project
files. The project files are audited for accuracy and completeness. At the completion of the Navy
contract, the records will be stored by Tetra Tech. Electronic data will be uploaded to NIRIS as
indicated in Worksheet #29.

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

qualified personnel only. File and data backup procedures are routinely performed.
e Electronic Data. All electronic data will be compiled into a NIRIS Electronic Data Deliverable
(NEDD) and loaded into NIRIS. Low-flow parameter measurements and water levels will be included

in the MEDEP EDD.

Assessment and Oversight

Refer to Worksheet #32 for assessment findings and CAs and to Worksheet #33 for QA Management

Reports.
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Data Review

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

and usability assessment is described in Worksheet #37.
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Chemical Human Health Ecological . Minimum Projec'g thahdin Ka_ltahdin Katahdin
Chemical Abstract (HH) HH PSL PSL Ecological PSL PSL . Q_uant|tat|on L|m_|t of L|m|t_of Dett_acpon
Service(CAS) No. PSL Reference (ma/kg) Reference (ma/kg) Limit Goal (PQLG) Quantitation Detection Limit
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

TARGET ANALYTE LIST METALS
ALUMINUM 7429-90-5 7700 EPA RSL 50 ORNL Plant 50 16.7 30 4 0.51
ANTIMONY 7440-36-0 3.1 EPA RSL 0.27 EPA SSL Wildlife 0.27 0.09 0.1 0.05 0.02
ARSENIC 7440-38-2 0.39 EPA RSL 18 EPA SSL Plant 0.39 0.13 0.5 0.4 0.15
BARIUM 7440-39-3 1500 EPA RSL 330 EPA SSL Invert 330 110 0.2 0.1 0.037
BERYLLIUM 7440-41-7 16 EPA RSL 10 ORNL Plant 10 3.3 0.1 0.02 0.0041
CADMIUM 7440-43-9 7 EPA RSL 0.36 EPA SSL Wildlife 0.36 0.12 0.1 0.02 0.0076
CALCIUM 7440-70-2 NC None NC None NC NC 10 8 3.83
CHROMIUM* 7440-47-3 0.29 EPA RSL 0.4 ORNL Invert 0.29 0.1 0.4 0.3 0.05
COBALT 7440-48-4 2.3 EPA RSL 13 EPA SSL Plant 2.3 0.8 0.1 0.03 0.0054
COPPER 7440-50-8 310 EPA RSL 28 EPA SSL Wildlife 28 9.3 0.3 0.2 0.071
IRON 7439-89-6 5500 EPA RSL 200 ORNL Invert 200 66.7 10 6 2.4
LEAD 7439-92-1 400 EPA RSL 11 EPA SSL Wildlife 11 3.7 0.1 0.05 0.007
MERCURY 7439-97-6 1 EPA RSL 0.1 ORNL Invert 0.1 0.033 0.033 0.017 0.0052
MAGNESIUM 7439-95-4 NC None NC None NC NC 10 8 1.37
MANGANESE 7439-96-5 180 EPA RSL 220 EPA SSL Plant 180 60 0.2 0.1 0.042
NICKEL 7440-02-0 150 EPA RSL 38 EPA SSL Plant 38 12.7 0.2 0.12 0.026
POTASSIUM 7440-09-7 NC None NC None NC NC 100 40 4.6
SELENIUM 7782-49-2 39 EPA RSL 0.52 EPA SSL Plant 0.52 0.17 0.5 0.3 0.039
SILVER 7440-22-4 39 EPA RSL 4.2 EPA SSL Wildlife 4.2 14 0.1 0.04 0.0066
SODIUM 7440-23-5 NC None NC None NC NC 100 40 2.6
THALLIUM 7440-28-0 0.078 EPA RSL 0.0569 Region 5 Wildlife 0.0569 0.019 0.1 0.04 0.0094
VANADIUM? 7440-62-2 39 EPA RSL 2 ORNL Plant 2 0.67 0.5 0.4 0.11
ZINC 7440-66-6 2300 EPA RSL 46 EPA SSL Wildlife 46 15.3 1 0.8 0.13
TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS
1,1- DICHLOROETHANE 75-34-3 3.3 EPA RSL 0.02 Target Value 0.02 0.007 0.005 0.0025 0.0017
1,1,1-TRICHLOROETHANE 71-55-6 870 EPA RSL 0.07 Target Value 0.07 0.02 0.005 0.0025 0.00042
1,1,2- TRICHLOROETHANE 79-00-5 0.16 EPA RSL 0.4 Target Value 0.16 0.05 0.005 0.0025 0.00097
1,1,2,2- TETRACHLORETHANE 79-34-5 0.56 EPA RSL 0.127 Region 5 Wildlife 0.127 0.04 0.005 0.0025 0.00084
1,1,2-TRICHLORO-1,2,2-TRIFLUORO-ETHANE 76-13-1 4300 EPA RSL NC NC 4300 1400 0.005 0.0025 0.0009
1,1-DICHLOROETHENE 75-35-4 24 EPA RSL 0.1 Target Value 0.1 0.03 0.005 0.0025 0.00093
1,2- DICHLOROBENZENE 95-50-1 190 EPA RSL 2.96 Region 5 Wildlife 2.96 0.99 0.005 0.0025 0.00078
1,2- DICHLOROETHANE 107-06-2 0.43 EPA RSL 0.02 Target Value 0.02 0.007 0.005 0.0025 0.001
1,2,3-TRICHLOROBENZENE 87-61-6 4.9 EPA RSL 20 ORNL Invert 4.9 1.6 0.005 0.0025 0.00076
1,2,4-TRICHLOROBENZENE 120-82-1 6.2 EPA RSL 11.1 Region 5 Wildlife 6.2 2.1 0.005 0.0025 0.00079
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.0054 EPA RSL 0.0352 Region 5 Wildlife 0.0054 0.002 0.005 0.0025 0.0015
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Chemical Human Health Ecological . Minimum Projec'g thahdin Ka_ltahdin Katahdin
Chemical Abstract (HH) HH PSL PSL Ecological PSL PSL _ Q_uant|tat|on L|m_|t o_f L|m|t_of Dett_act_|on
Service(CAS) No. PSL Reference (ma/kg) Reference (ma/kg) Limit Goal (PQLG) Quantitation Detection Limit
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1,2-DIBROMOETHANE 106-93-4 0.034 EPA RSL 1.23 Region 5 Wildlife 0.034 0.01 0.005 0.0025 0.0012
1,2-DICHLOROPROPANE 78-87-5 0.94 EPA RSL 0.002 Target Value 0.002 0.00067 0.005 0.0025 0.0014
1,3-DICHLOROBENZENE 541-73-1 NC None 37.7 Region 5 Wildlife 37.7 12.6 0.005 0.0025 0.00062
1,4- DICHLOROBENZENE 106-46-7 2.4 EPA RSL 0.546 Region 5 Wildlife 0.546 0.18 0.005 0.0025 0.00044
2-BUTANONE 78-93-3 2800 EPA RSL 89.6 Region 5 Wildlife 89.6 29.9 0.025 0.0125 0.0059
2-HEXANONE 591-78-6 21 EPA RSL 12.6 Region 5 Wildlife 12.6 148 0.025 0.0125 0.0048
4-METHYL-2-PENTANONE 108-10-1 530 EPA RSL 443 Region 5 Wildlife 443 148 0.025 0.0125 0.0059
ACETONE 67-64-1 6100 EPA RSL 2.5 Region 5 Wildlife 2.5 0.83 0.025 0.0125 0.0051
BENZENE 71-43-2 1.1 EPA RSL 25 CCME Wildlife 11 0.37 0.005 0.0025 0.00092
BROMOCHLOROMETHANE 74-97-5 16 EPA RSL NC NC 16 5.3 0.005 0.0025 0.00091
BROMODICHLOROMETHANE 75-27-4 0.27 EPA RSL 0.54 Region 5 Wildlife 0.27 0.09 0.005 0.0025 0.0006
BROMOFORM 75-25-2 62 EPA RSL 15.9 Region 5 Wildlife 15.9 5.3 0.005 0.0025 0.0007
BROMOMETHANE 74-83-9 0.73 EPA RSL 0.235 Region 5 Wildlife 0.235 0.078 0.005 0.0025 0.0011
CARBON DISULFIDE 75-15-0 82 EPA RSL 0.0941 Region 5 Wildlife 0.0941 0.032 0.005 0.0025 0.00078
CARBON TETRACHLORIDE 56-23-5 0.61 EPA RSL 2.98 Region 5 Wildlife 0.61 0.2 0.005 0.0025 0.0013
CHLOROBENZENE 108-90-7 29 EPA RSL 0.03 Target Value 0.03 0.01 0.005 0.0025 0.00051
CHLOROETHANE 75-00-3 1500 EPA RSL NC None 1500 500 0.005 0.0025 0.0013
CHLOROFORM 67-66-3 0.29 EPA RSL 1.19 Region 5 Wildlife 0.29 0.097 0.005 0.0025 0.00035
CHLOROMETHANE 74-87-3 12 EPA RSL 104 Region 5 Wildlife 104 3.6 0.005 0.0025 0.0014
CIS-1,2- DICHLOROETHENE 156-59-2 16 EPA RSL 0.2 Target Value 0.2 0.067 0.005 0.0025 0.00091
CIS-1,3- DICHLOROPROPENE?® 10061-01-5 1.7 EPA RSL 0.2 Target Value 0.2 0.067 0.005 0.0025 0.00072
CYCLOHEXANE 110-82-7 700 EPA RSL NC None 700 233 0.005 0.0025 0.0014
DIBROMOCHLOROMETHANE 124-48-1 0.68 EPA RSL 2.05 Region 5 Wildlife 0.68 0.23 0.005 0.0025 0.001
DICHLORODIFLUOROMETHANE 75-71-8 9.4 EPA RSL 39.5 Region 5 Wildlife 9.4 3.1 0.005 0.0025 0.00092
ETHYLBENZENE 100-41-4 5.4 EPA RSL 5.16 Region 5 Wildlife 5.16 1.7 0.005 0.0025 0.00065
ISOPROPYLBENZENE 98-82-8 210 EPA RSL NC None 210 70 0.005 0.0025 0.00092
METHYL ACETATE 79-20-9 7800 EPA RSL NC None 7800 2600 0.005 0.0025 0.0027
METHYL TERT-BUTYL ETHER 1634-04-4 43 EPA RSL NC None 43 14.3 0.005 0.0025 0.0011
METHYLCYCLOHEXANE 108-87-2 NC None NC NC NA NA 0.005 0.0025 0.00096
METHYLENE CHLORIDE 75-09-2 36 EPA RSL NC None 36 12 0.005 0.0025 0.0079
STYRENE 100-42-5 630 EPA RSL 1.2 LANL Invert 1.2 0.4 0.005 0.0025 0.00051
TETRACHLOROETHENE 127-18-4 8.6 EPA RSL 0.002 Target Value 0.002 0.00067 0.005 0.0025 0.0012
TOLUENE 108-88-3 500 EPA RSL 75 CCME 75 25 0.005 0.0025 0.0014
O-XYLENE 95-47-6 69 EPA RSL 0.2 Target Value 0.2 0.067 0.005 0.0025 0.0013
m,p-XYLENE 108-38-3 59 EPA RSL 0.2 Target Value 0.2 0.067 0.005 0.0025 0.0017
TOTAL XYLENES 1330-20-7 63 EPA RSL NC None 63 21 0.015 0.0075 0.0013
TRANS-1,2- DICHLOROETHENE 156-60-5 15 EPA RSL 0.2 Target Value 0.2 0.07 0.005 0.0025 0.00071
TRANS-1,3-DICHLOROPROPENE?® 10061-02-6 1.7 EPA RSL 0.2 Target Value 0.2 0.07 0.005 0.0025 0.00086
TRICHLOROETHENE 79-01-6 0.44 EPA RSL 0.1 Target Value 0.1 0.03 0.005 0.0025 0.00059
TRICHLOROFLUOROMETHANE 75-69-4 79 EPA RSL 16.4 Region 5 Wildlife 16.4 55 0.005 0.0025 0.00091
VINYL CHLORIDE 75-01-4 0.06 EPA RSL 0.01 Target Value 0.01 0.003 0.005 0.0025 0.00087
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Chemical Human Health Ecological . Minimum Projec'g tha_hdin Ka_ltahdin Katahdin
Chemical Abstract (HH) HH PSL PSL Ecological PSL PSL _ Q_uant|tat|on L|m_|t o_f L|m|t_of Dett_act_|on
Service(CAS) No. PSL Reference (ma/kg) Reference (ma/kg) Limit Goal (PQLG) Quantitation Detection Limit
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
TARGET COMPOUND LIST SEMI-VOLATILE ORGANIC COMPOUNDS
1,1’-BIPHENYL 92-52-4 5.1 EPA RSL 60 ORNL Plant 5.1 1.7 0.33 0.248 0.073
1,4-DIOXANE* 123-91-1 4.9 EPA RSL 2.05 Region 5 Wildlife 2.05 0.68 0.1 0.05 0.0011
1,2,4,5-TETRACHLOROBENZENE 95-94-3 1.8 EPA RSL 2.02 Region 5 Wildlife 1.8 0.6 0.33 0.248 0.135
2,2-OXYBIS(1-CHLOROPROPANE) 108-60-1 4.6 EPA RSL 19.9 Region 5 Wildlife 4.6 15 0.33 0.248 0.089
2,3,4,6-TETRACHLOROPHENOL 58-90-2 180 EPA RSL 0.199 Region 5 Wildlife 0.199 0.06 0.33 0.248 0.14
2,4,5-TRICHLOROPHENOL 95-95-4 610 EPA RSL 4 ORNL Plant 4 1.3 0.82 0.615 0.155
2,4,6-TRICHLOROPHENOL 88-06-2 6.1 EPA RSL 9.94 Region 5 Wildlife 6.1 2 0.33 0.248 0.155
2,4-DICHLOROPHENOL 120-83-2 18 EPA RSL 87.5 Region 5 Wildlife 18 6 0.33 0.248 0.15
2,4-DIMETHYLPHENOL 105-67-9 120 EPA RSL NC None 120 40 0.33 0.248 0.165
2,4-DINITROPHENOL 51-28-5 12 EPA RSL 0.0609 Region 5 Wildlife 0.0609 0.02 0.82 0.615 0.377
2,4-DINITROTOLUENE 121-14-2 1.6 EPA RSL 1.28 Region 5 Wildlife 1.28 0.43 0.33 0.248 0.085
2,6-DINITROTOLUENE 606-20-2 6.1 EPA RSL 0.0328 Region 5 Wildlife 0.0328 0.011 0.33 0.248 0.079
2-CHLORONAPHTHALENE 91-58-7 630 EPA RSL 0.0122 Region 5 Wildlife 0.0122 0.004 0.33 0.248 0.087
2-CHLOROPHENOL 95-57-8 39 EPA RSL 0.243 Region 5 Wildlife 0.243 0.081 0.33 0.248 0.164
2-METHYLNAPHTHALENE* 91-57-6 23 EPA RSL 29 EPA SSL Invert 23 7.7 0.02 0.01 0.0017
2-METHYLPHENOL 95-48-7 310 EPA RSL 0.05 Target Value 0.05 0.017 0.33 0.248 0.2
2-NITROANILINE 88-74-4 61 EPA RSL 74.1 Region 5 Wildlife 61 20.3 0.82 0.615 0.075
2-NITROPHENOL 88-75-5 NC None 1.6 Region 5 Wildlife 1.6 0.53 0.33 0.248 0.167
3,3-DICHLOROBENZIDINE 91-94-1 1.1 EPA RSL 0.646 Region 5 Wildlife 0.646 0.21 0.33 0.248 0.114
3-NITROANILINE? 99-09-2 24 EPA RSL 3.16 Region 5 Wildlife 3.16 1 0.82 0.615 0.094
4,6-DINITRO-2-METHYLPHENOL 534-52-1 0.49 EPA RSL 0.144 Region 5 Wildlife 0.144 0.048 0.82 0.615 0.337
4-BROMOPHENYL-PHENYLETHER 101-55-3 NC None NC None NC NC 0.33 0.248 0.085
4-CHLORO-3-METHYLPHENOL 59-50-7 610 EPA RSL 7.95 Region 5 Wildlife 7.95 2.6 0.33 0.248 0.166
4-CHLOROANILINE 106-47-8 2.4 EPA RSL 1 LANL Plant 1 0.33 0.33 0.248 0.119
4-CHLOROPHENYL-PHENYL ETHER 7005-72-3 NC None NC None NC NC 0.33 0.248 0.078
4-METHYLPHENOL 106-44-5 610 EPA RSL 0.05 Target Value 0.05 0.017 0.33 0.248 0.187
4-NITROANILINE 100-01-6 24 EPA RSL 21.9 Region 5 Wildlife 21.9 7.3 0.82 0.615 0.134
4-NITROPHENOL 100-02-7 NC None 5.12 Region 5 Wildlife 5.12 1.7 0.82 0.615 0.309
ACENAPHTHENE* 83-32-9 340 EPA RSL 20 ORNL Plant 20 6.7 0.02 0.01 0.0015
ACENAPHTHYLENE*® 208-96-8 340 EPA RSL 29 EPA SSL Invert 29 9.7 0.02 0.01 0.0012
ANTHRACENE* 120-12-7 1700 EPA RSL 6.8 LANL Plant 6.8 2.3 0.02 0.01 0.0012
ATRAZINE 1912-24-9 2.1 EPA RSL NC None 2.1 0.7 0.33 0.248 0.091
BENZALDEHYDE 100-52-7 780 EPA RSL NC None 780 260 0.33 0.248 0.12
BENZO (A) ANTHRACENE* 56-55-3 0.15 EPA RSL 11 EPA SSL Wildlife 0.15 0.05 0.02 0.01 0.0019
BENZO (A) PYRENE* 50-32-8 0.015 EPA RSL 11 EPA SSL Wildlife 0.015 0.005 0.02 0.01 0.0033
BENZO (B) FLUOROANTHENE* 205-99-2 0.15 EPA RSL 11 EPA SSL Wildlife 0.15 0.05 0.02 0.01 0.0024
BENZO (G,H,l) PERYLENE*® 191-24-2 170 EPA RSL 1.1 EPA SSL Wildlife 11 0.37 0.02 0.01 0.002
BENZO (K) FLUOROANTHENE* 207-08-9 15 EPA RSL 11 EPA SSL Wildlife 11 0.37 0.02 0.01 0.0031
BIS(2-CHLOROETHOXY) METHANE 111-91-1 18 EPA RSL 0.302 Region 5 Wildlife 0.302 0.1 0.33 0.248 0.096
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Chemical Human Health Ecological . Minimum Projec'g thahdin Ka_ltahdin Katahdin
Chemical Abstract (HH) HH PSL PSL Ecological PSL PSL _ Q_uant|tat|on L|m_|t o_f L|m|t_of Dett_act_|on
Service(CAS) No. PSL Reference (ma/kg) Reference (ma/kg) Limit Goal (PQLG) Quantitation Detection Limit
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
BIS-(2-CHLOROETHYL) ETHER 111-44-4 0.21 EPA RSL 23.7 Region 5 Wildlife 0.21 0.07 0.33 0.248 0.081
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 35 EPA RSL 0.925 Region 5 Wildlife 0.925 0.3 0.33 0.248 0.098
BUTYLBENZYLPHTHALATE 85-68-7 260 EPA RSL 0.239 Region 5 Wildlife 0.239 0.08 0.33 0.248 0.093
CAPROLACTAM 105-60-2 3100 EPA RSL NC None 3100 1030 0.33 0.248 0.144
CARBAZOLE 86-74-8 NC None NC None NC NC 0.33 0.248 0.111
CHRYSENE* 218-01-9 15 EPA RSL 11 EPA SSL Wildlife 11 0.37 0.02 0.01 0.0017
DIBENZO (A,HJANTHRACENE* 53-70-3 0.015 EPA RSL 0.1 CCME Plant/Inver 0.015 0.005 0.02 0.01 0.0018
DIBENZOFURAN 132-64-9 7.8 EPA RSL 6.1 LANL Plant 6.1 2 0.33 0.248 0.079
DIETHYLPHTHALATE 84-66-2 4900 EPA RSL 24.8 Region 5 Wildlife 24.8 8.3 0.33 0.248 0.08
DIMETHYLPHTHALATE 131-11-3 NC None 200 ORNL Plant 200 66.7 0.33 0.248 0.078
DI-N-BUTYLPHTHALATE 84-74-2 610 EPA RSL 0.15 Region 5 Wildlife 0.15 0.05 0.33 0.248 0.101
DI-N-OCTYLPHTHALATE 117-84-0 NC None 709 Region 5 Wildlife 709 236 0.33 0.248 0.211
FLUORANTHENE* 206-44-0 230 EPA RSL 29 EPA SSL Invert 29 9.7 0.02 0.01 0.0018
FLUORENE* 86-73-7 230 EPA RSL 29 EPA SSL Invert 29 9.7 0.02 0.01 0.0032
HEXACHLOROBENZENE 118-74-1 0.3 EPA RSL 0.199 Region 5 Wildlife 0.199 0.06 0.33 0.248 0.082
HEXACHLOROBUTADIENE 87-68-3 6.1 EPA RSL 0.0398 Region 5 Wildlife 0.0398 0.013 0.33 0.248 0.083
HEXACHLOROCYCLOPENTADIENE 77-47-4 37 EPA RSL 0.755 Region 5 Wildlife 0.755 0.25 0.33 0.248 0.082
HEXACHLOROETHANE 67-72-1 4.3 EPA RSL 0.596 Region 5 Wildlife 0.596 0.2 0.33 0.248 0.096
INDENO (1,2,3-CD)-PYRENE* 193-39-5 0.15 EPA RSL 0.1 CCME Plant/Inver 0.1 0.033 0.02 0.01 0.0019
ISOPHORONE 78-59-1 510 EPA RSL 139 Region 5 Wildlife 139 46.3 0.33 0.248 0.075
NAPHTHALENE* 91-20-3 3.6 EPA RSL 1 LANL Plant 1 0.33 0.02 0.01 0.0026
NITROBENZENE 98-95-3 4.8 EPA RSL 1.31 Region 5 Wildlife 1.31 0.44 0.33 0.248 0.091
N-NITROSO DIPHENYLAMINE 86-30-6 99 EPA RSL 0.545 Region 5 Wildlife 0.545 0.18 0.33 0.248 0.219
N-NITROSO-DI-N PROPYLAMINE 621-64-7 0.069 EPA RSL 0.544 Region 5 Wildlife 0.069 0.023 0.33 0.248 0.083
PENTACHLOROPHENOL 87-86-5 0.89 EPA RSL 2.1 EPA SSL Wildlife 0.89 0.3 0.82 0.615 0.237
PHENANTHRENE*® 85-01-8 170 EPA RSL 29 EPA SSL Invert 29 9.7 0.02 0.01 0.0018
PHENOL 108-95-2 1800 EPA RSL 30 ORNL Invert 30 10 0.33 0.248 0.156
PYRENE* 129-00-0 170 EPA RSL 11 EPA SSL Wildlife 11 0.37 0.02 0.01 0.0021
EXPLOSIVES
1,3,5-TRINITROBENZENE 99-35-4 220 EPA RSL 0.376 Region 5 Wildlife 0.376 0.12 0.1 0.05 0.0067
1,3-DINITROBENZENE 99-65-0 0.61 EPA RSL 0.655 Region 5 Wildlife 0.61 0.2 0.1 0.05 0.0062
2,4-DINITROTOLUENE 121-14-2 1.6 EPA RSL 1.28 Region 5 Wildlife 1.28 0.43 0.1 0.05 0.015
2,6-DINITROTOLUENE 606-20-2 6.1 EPA RSL 0.0328 Region 5 Wildlife 0.0328 0.011 0.1 0.05 0.027
NITROBENZENE 98-95-3 4.8 EPA RSL 1.31 Region 5 Wildlife 1.31 0.44 0.1 0.05 0.022
2,4,6-TRINITROTOLUENE 118-96-7 3.6 EPA RSL 6 SuNonehara Plant 3.6 1.2 0.1 0.05 0.0067
2-AMINO-4,6-DINITROTOLUENE 35572-78-2 15 EPA RSL 80 LANL Plant 15 5 0.1 0.05 0.021
2-NITROTOLUENE 88-72-2 2.9 EPA RSL NC None 2.9 1 0.1 0.05 0.012
3-NITROTOLUENE 99-08-1 0.61 EPA RSL NC None 0.61 0.2 0.1 0.05 0.0079
3,5-DINITROANILINE 618-87-1 NC None NC None NC NC 0.1 0.05 0.0035
4-AMINO-2,6-DINITROTOLUENE 19406-51-0 15 EPA RSL 80 LANL Plant 15 5 0.1 0.05 0.017
4-NITROTOLUENE 99-99-0 24 EPA RSL NA None 24 8 0.1 0.05 0.027
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Chemical Human Health Ecological . Minimum Projec'g tha_hdin Ka_ltahdin Katahdin
Chemical Abstract (HH) HH PSL PSL Ecological PSL PSL _ Q_uant|tat|on L|m_|t o_f L|m|t_of Dett_act_|on
Service(CAS) No. PSL Reference (ma/kg) Reference (ma/kg) Limit Goal (PQLG) Quantitation Detection Limit
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
HMX 2691-41-0 380 EPA RSL 600 SuNonehara Invert 380 127 0.1 0.05 0.0086
TETRYL 479-45-8 24 EPA RSL 25 LANL Plant 24 8 0.1 0.05 0.0054
RDX 121-82-4 5.6 EPA RSL 98 SuNonehara Invert 5.6 1.9 0.1 0.05 0.0068
PETN 78-11-5 12 EPA RSL NA None 12 4 0.8 0.4 0.108
NITROGLYCERIN 55-63-0 0.61 EPA RSL NA None 0.61 0.2 0.8 0.4 0.124
Petroleum Hydrocarbon Fraction (EPH/VPH)
C5-C8 alphatics (VPH) -- 1400 MEDEP-L NC None 1400 470 25 19 12.5
C9-C12 Aliphatics(VPH) - 2,600 MEDEP NC None 2,600 870 25 19 12.5
C9-C18 Aliphatics (EPH) - 2,600 MEDEP NC None 2,600 870 20 15 10
C19-C36 Aliphatics (EPH) - 10,000’ MEDEP NC None 10,000’ 3300 20 15 10
C9-C10 Aromatics(VPH) - 75 MEDEP-L NC None 75 25 25 19 12.5
C11-C22 Aromatics (EPH) - 460 MEDEP-L NC None 460 150 20 15 10

Bolded rows indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision making if results below the LOQ are "J" qualified and the results are discussed in the RI.

Shaded and Bolded rows indicate the PSL is less than the LOD. In cases where the LOD is greater than the PSL and the contaminant was not detected, the contaminant would not be retained as a COPC. However, the uncertainty associated with this
decision would be discussed in the risk assessment. Moreover, a discussion regarding the likelihood of the presence of that contaminant (e.g. historic use) would be included in the risk assessment.

* indicates that these compounds will be reported from a Selective lon Monitoring (SIM) analysis.

NC = No Criteria

Note: At the time of data evaluation, the most recent screening criteria will be utilized for the HHRA and ERA.

HH PSL References

The HH PSL reference is EPA RSL: USEPA Regions 3, 6, and 9 Regional Screening Level for Soil, Residential (USEPA, May 2012).
EPA RSLs for noncarcinogenic compounds in residential soil are adjusted by dividing by 10, equivalent to a target hazard quotient of 0.1. The EPA RSLs for carcinogenic compounds in residential soil are not adjusted and are equivalent to an incremental lifetime cancer

risk (ILCR) of 1E-6.

MEDEP reference is the MEDEP Table 4 - Tier 1 Direct Contact Soil Remediation Guidelines for Smaller Petroleum Contamination Sites13 (MEDEP, 2009)

MEDEP-L reference is the MEDEP Table 3 - Tier 1 Soil Remediation Guideline Based on Petroleum Leaching to Ground Water (MEDEP, 2009).

Ecological PSL References

The selected ecological SSLs are the lowest of the selected benchmarks for plants, invertebrates, and wildlife.

The benchmarks were selected by order of preference according to the following hierarchy:

Screening Level Order of Preference for plants and invertebrates:

1. USEPA Eco SSL - EPA Ecological Soil Screening Levels (EPA SSL Plant or Invert)

2a. ORNL Benchmark (Efroymson, 1997a) - Oak Ridge National Laboratory Plant Toxicological Benchmark (ORNL Plant)

2b. ORNL Benchmark (Efroymson, 1997b) - Oak Ridge National Laboratory Invertebrate Toxicological Benchmark (ORNL Invert)

3. CCME - Canadian Council and Ministers of Environment (CCME Plant/Invert)

4. Sunahara (Sunahara et al, 2009)

5 Los Alamos National Lab Ecorisk Database (Release 2.4) LANL (2009)
6. Target Value - Ministry of Housing, Spatial Planning and Environment
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Chemical Human Health Ecological . Minimum Projec'g tha_hdin Ka_ltahdin Katahdin
Chemical Abstract (HH) HH PSL PSL Ecological PSL PSL _ Q_uant|tat|on L|m_|t o_f Limit _of Dett_act_|on
Service(CAS) No. PSL Reference (ma/kg) Reference (ma/kg) Limit Goal (PQLG) Quantitation Detection Limit
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Screening Level Order of Preference for wildlife:
1. USEPA Eco SSL - EPA Ecological Soil Screening Levels (EPA SSL Wildlife)
2 CCME - Canadian Council and Ministers of Environment (CCME Wildlife) (presented only if no EPA SSL is available)
3. USEPA Region 5 ESL - EPA Region 5 Ecological Screening Levels (Region 5 ESL)
Footnotes
1) The value for hexavalent chromium is presented.
2) The value presented is for Vanadium and compounds.
3) The value for 1,3-dichloropropene is presented.
4) The value for 4-nitroaniline is presented.
5) The value for acenaphthene is presented.
6) The value for pyrene is presented.
7) Value is greater than ceiling value of 10,000 mg/kg. The ceiling value is used as the guideline for this compound or fraction.
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SAP Worksheet #15b -- Reference Limits and Evaluation Table - Groundwater

Project screening-level support documentation is provided in Appendix B.

(UFP-QAPP Manual Section 2.8.1)
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Chemical Human Health . o . . .
_ Abstract . (HH) _ PSL Prpje_ct Quantitation o Katahdm _ . _Katahdm _ Kat_ahdm _
Chemical Service Prqjept Action Reference Limit Goal (PQLG) Limit of Quantitation Limit of Detection Detection Limit
(CAS) No. Limit (PSL) (Mg/L) (Mg/L) (Mg/L) (Mg/L)
(Hg/L)

TARGET ANALYTE LIST METALS
ALUMINUM 7429-90-5 1600 Tapwater RSL 530 300 40 4.4
ANTIMONY 7440-36-0 0.6 Tapwater RSL 0.2 1 0.5 0.054
ARSENIC 7440-38-2 0.045 Tapwater RSL 0.015 5 4 2.2
BARIUM 7440-39-3 290 Tapwater RSL 96.7 2 1 0.27
BERYLLIUM 7440-41-7 1.6 Tapwater RSL 0.53 1 0.2 0.034
CADMIUM 7440-43-9 0.69 Tapwater RSL 0.23 1 0.2 0.03
CALCIUM 7440-70-2 NC None NC 100 80 20
CHROMIUM* 7440-47-3 0.031 Tapwater RSL 0.01 4 3 0.22
COBALT 7440-48-4 0.47 Tapwater RSL 0.16 1 0.3 0.06
COPPER 7440-50-8 62 Tapwater RSL 20.7 3 2 0.18
IRON 7439-89-6 1100 Tapwater RSL 367 100 60 13
LEAD 7439-92-1 15 MCL 5 1 0.5 0.074
MERCURY 7439-97-6 0.063 Tapwater RSL 0.021 0.2 0.1 0.013
MAGNESIUM 7439-95-4 NC None NC 100 80 7.8
MANGANESE 7439-96-5 32 Tapwater RSL 10.7 2 1 0.35
NICKEL 7440-02-0 30 Tapwater RSL 10 2 1.2 0.15
POTASSIUM 7440-09-7 NC None NC 1000 400 31
SELENIUM 7782-49-2 7.8 Tapwater RSL 2.6 5 3 0.19
SILVER 7440-22-4 7.1 Tapwater RSL 2.4 1 0.4 0.05
SODIUM 7440-23-5 NC None NC 1000 400 18
THALLIUM 7440-28-0 0.016 Tapwater RSL 0.005 1 0.4 0.06
VANADIUM? 7440-62-2 7.8 Tapwater RSL 2.6 5 4 0.51
ZINC 7440-66-6 470 Tapwater RSL 157 10 8 3.9
TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS
1,1- DICHLOROETHANE 75-34-3 2.4 Tapwater RSL 0.8 1 0.5 0.21
1,1,1-TRICHLOROETHANE 71-55-6 750 Tapwater RSL 250 1 0.5 0.2
1,1,2- TRICHLOROETHANE 79-00-5 6.3 Tapwater RSL 2.1 1 0.5 0.33
1,1,2,2- TETRACHLORETHANE 79-34-5 0.066 Tapwater RSL 0.022 1 0.5 0.38
1,1,2-TRICHLORO-1,2,2-TRIFLUORO-ETHANE 76-13-1 5300 Tapwater RSL 1770 1 0.5 0.31
1,1-DICHLOROETHENE 75-35-4 26 Tapwater RSL 8.7 1 0.5 0.35
1,2- DICHLOROBENZENE 95-50-1 28 Tapwater RSL 9.3 1 0.5 0.15
1,2- DICHLOROETHANE 107-06-2 0.15 Tapwater RSL 0.05 1 0.5 0.2
1,2,3-TRICHLOROBENZENE 87-61-6 0.52 Tapwater RSL 0.17 1 0.5 0.27
1,2,4-TRICHLOROBENZENE 120-82-1 7 Tapwater RSL 2.3 1 0.5 0.37
1,2-DIBROMO-3-CHLOROPROPANE (by 504) 96-12-8 0.00032 Tapwater RSL 0.00011 0.05 0.025 0.0063
1,2-DIBROMOETHANE (by 504) 106-93-4 0.0065 Tapwater RSL 0.0022 0.05 0.025 0.0073
1,2-DICHLOROPROPANE 78-87-5 0.38 Tapwater RSL 0.13 1 0.5 0.25
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Chemical

Human Health

_ Abstract . (HH) _ PSL Prpje_ct Quantitation o Katahdin _ . _Katahdin _ Katghdiq _
Chemical Service Prqje_ct Action Reference Limit Goal (PQLG) Limit of Quantitation Limit of Detection Detection Limit
Limit (PSL) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
(CAS) No.
(Hg/L)

1,3-DICHLOROBENZENE 541-73-1 NC None NC 1 0.5 0.26
1,4- DICHLOROBENZENE 106-46-7 0.42 Tapwater RSL 0.14 1 0.5 0.24
2-BUTANONE 78-93-3 490 Tapwater RSL 163 5 25 131
2-HEXANONE 591-78-6 3.4 Tapwater RSL 1.1 5 25 1.7
4-METHYL-2-PENTANONE 108-10-1 100 Tapwater RSL 33 5 25 1.32
ACETONE 67-64-1 1200 Tapwater RSL 400 5 25 2.21
BENZENE 71-43-2 0.39 Tapwater RSL 0.13 1 0.5 0.26
BROMOCHLOROMETHANE 74-97-5 8.3 Tapwater RSL 2.8 1 0.5 0.33
BROMODICHLOROMETHANE 75-27-4 0.12 Tapwater RSL 0.04 1 0.5 0.21
BROMOFORM 75-25-2 7.9 Tapwater RSL 2.6 1 0.5 0.23
BROMOMETHANE 74-83-9 0.7 Tapwater RSL 0.23 2 1 0.49
CARBON DISULFIDE 75-15-0 72 Tapwater RSL 24 1 0.5 0.25
CARBON TETRACHLORIDE 56-23-5 0.39 Tapwater RSL 0.13 1 0.5 0.22
CHLOROBENZENE 108-90-7 7.2 Tapwater RSL 2.4 1 0.5 0.22
CHLOROETHANE 75-00-3 2100 Tapwater RSL 700 2 1 0.55
CHLOROFORM 67-66-3 0.19 Tapwater RSL 0.063 1 0.5 0.32
CHLOROMETHANE 74-87-3 19 Tapwater RSL 6.3 2 1 0.36
CIS-1,2- DICHLOROETHENE 156-59-2 2.8 Tapwater RSL 0.93 1 0.5 0.21
CIS-1,3- DICHLOROPROPENE?® 10061-01-5 0.41 Tapwater RSL 0.14 1 0.5 0.19
CYCLOHEXANE 110-82-7 1300 Tapwater RSL 430 1 0.5 0.31
DIBROMOCHLOROMETHANE 124-48-1 0.15 Tapwater RSL 0.05 1 0.5 0.3
DICHLORODIFLUOROMETHANE 75-71-8 19 Tapwater RSL 6.3 2 1 0.24
ETHYLBENZENE 100-41-4 1.3 Tapwater RSL 0.43 1 0.5 0.21
ISOPROPYLBENZENE 98-82-8 39 Tapwater RSL 13 1 0.5 0.23
METHYL ACETATE 79-20-9 1600 Tapwater RSL 530 1 0.75 0.53
METHYL TERT-BUTYL ETHER 1634-04-4 12 Tapwater RSL 4 1 0.5 0.36
METHYLCYCLOHEXANE 108-87-2 NC None NC 1 0.5 0.3
METHYLENE CHLORIDE 75-09-2 8.4 Tapwater RSL 2.8 5 25 1.13
STYRENE 100-42-5 110 Tapwater RSL 36.7 1 0.5 0.23
TETRACHLOROETHENE 127-18-4 35 Tapwater RSL 1.2 1 0.5 0.4
TOLUENE 108-88-3 86 Tapwater RSL 28.7 1 0.5 0.27
O-XYLENE 95-47-6 19 Tapwater RSL 6.3 1 0.5 0.25
m,p-XYLENE 108-38-3 19 Tapwater RSL 6.3 1 0.5 0.59
TOTAL XYLENES 1330-20-7 19 Tapwater RSL 6.3 3 15 0.25
TRANS-1,2- DICHLOROETHENE 156-60-5 8.6 Tapwater RSL 2.9 1 0.5 0.25
TRANS-1,3-DICHLOROPROPENE?® 10061-02-6 0.41 Tapwater RSL 0.14 1 0.5 0.2
TRICHLOROETHENE 79-01-6 0.26 Tapwater RSL 0.087 1 0.5 0.28
TRICHLOROFLUOROMETHANE 75-69-4 110 Tapwater RSL 36.7 1 0.5 0.24
VINYL CHLORIDE 75-01-4 0.015 Tapwater RSL 0.005 2 1 0.25
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Human Health

_ i?)iTr:catl . (HH) _ PSL Prpje_ct Quantitation o Katahdin _ . _Katahdin _ Katghdiq _
Chemical Service Prqje_ct Action Reference Limit Goal (PQLG) Limit of Quantitation Limit of Detection Detection Limit
(CAS) No. Limit (PSL) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
(Hg/L)
TARGET COMPOUND LIST SEMI-VOLATILE ORGANIC COMPOUNDS
1,1’-BIPHENYL 92-52-4 0.083 Tapwater RSL 0.028 10 7.5 2.7
1,4-DIOXANE* 123-91-1 0.67 Tapwater RSL 0.22 1 0.5 0.029
1,2,4,5-TETRACHLOROBENZENE 95-94-3 0.12 Tapwater RSL 0.04 10 7.5 1.8
2,2-OXYBIS(1-CHLOROPROPANE) 108-60-1 0.31 Tapwater RSL 0.1 10 7.5 2.1
2,3,4,6-TETRACHLOROPHENOL 58-90-2 17 Tapwater RSL 5.7 10 7.5 2.7
2,4,5-TRICHLOROPHENOL 95-95-4 89 Tapwater RSL 29.7 25 18.8 3.6
2,4,6-TRICHLOROPHENOL 88-06-2 0.9 Tapwater RSL 0.3 10 7.5 2.7
2,4-DICHLOROPHENOL 120-83-2 3.5 Tapwater RSL 1.2 10 7.5 3
2,4-DIMETHYLPHENOL 105-67-9 27 Tapwater RSL 9 10 7.5 4.4
2,4-DINITROPHENOL 51-28-5 3 Tapwater RSL 1 25 18.8 1
2,4-DINITROTOLUENE 121-14-2 0.2 Tapwater RSL 0.067 10 7.5 2.2
2,6-DINITROTOLUENE 606-20-2 15 Tapwater RSL 0.5 10 7.5 2
2-CHLORONAPHTHALENE 91-58-7 55 Tapwater RSL 18.3 10 7.5 2.9
2-CHLOROPHENOL 95-57-8 7.1 Tapwater RSL 2.4 10 7.5 3.2
2-METHYLNAPHTHALENE* 91-57-6 2.7 Tapwater RSL 0.9 0.2 0.1 0.077
2-METHYLPHENOL 95-48-7 72 Tapwater RSL 24 10 7.5 3.8
2-NITROANILINE 88-74-4 15 Tapwater RSL 5 25 18.8 1.8
2-NITROPHENOL 88-75-5 NC None NC 10 7.5 2.7
3,3'-DICHLOROBENZIDINE 91-94-1 0.11 Tapwater RSL 0.04 10 7.5 1.1
3-NITROANILINE* 99-09-2 3.3 Tapwater RSL 11 25 18.8 15
4,6-DINITRO-2-METHYLPHENOL 534-52-1 0.12 Tapwater RSL 0.04 25 18.8 2
4-BROMOPHENYL-PHENYLETHER 101-55-3 NC None NC 10 7.5 1.9
4-CHLORO-3-METHYLPHENOL 59-50-7 110 Tapwater RSL 36.7 10 7.5 3.6
4-CHLOROANILINE 106-47-8 0.32 Tapwater RSL 0.32 10 7.5 1.9
4-CHLOROPHENYL-PHENYL ETHER 7005-72-3 NC None NC 10 7.5 2.2
4-METHYLPHENOL 106-44-5 140 Tapwater RSL 46.7 10 7.5 5.6
4-NITROANILINE 100-01-6 3.3 Tapwater RSL 11 25 18.8 1.6
4-NITROPHENOL 100-02-7 NC None NC 25 18.8 1.8
ACENAPHTHENE* 83-32-9 40 Tapwater RSL 13.3 0.2 0.1 0.064
ACENAPHTHYLENE*® 208-96-8 40 Tapwater RSL 13.3 0.2 0.1 0.054
ANTHRACENE* 120-12-7 130 Tapwater RSL 43.3 0.2 0.1 0.044
ATRAZINE 1912-24-9 0.26 Tapwater RSL 0.087 10 7.5 3.3
BENZALDEHYDE 100-52-7 150 Tapwater RSL 50 10 7.5 1
BENZO (A) ANTHRACENE* 56-55-3 0.029 Tapwater RSL 0.01 0.2 0.1 0.046
BENZO (A) PYRENE* 50-32-8 0.0029 Tapwater RSL 0.001 0.2 0.1 0.066
BENZO (B) FLUOROANTHENE* 205-99-2 0.029 Tapwater RSL 0.01 0.2 0.1 0.089
BENZO (G,H,l) PERYLENE*® 191-24-2 8.7 Tapwater RSL 2.9 0.2 0.1 0.065
BENZO (K) FLUOROANTHENE* 207-08-9 0.29 Tapwater RSL 0.1 0.2 0.1 0.049
BIS(2-CHLOROETHOXY) METHANE 111-91-1 4.7 Tapwater RSL 1.6 10 7.5 2.1
BIS-(2-CHLOROETHYL) ETHER 111-44-4 0.012 Tapwater RSL 0.004 10 7.5 2
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Human Health

_ Abstract . (HH) _ PSL Prpje_ct Quantitation o Katahdin _ . _Katahdin _ Katghdiq _
Chemical Service Prqje_ct Action Reference Limit Goal (PQLG) Limit of Quantitation Limit of Detection Detection Limit
(CAS) No. Limit (PSL) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
(Hg/L)
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 0.071 Tapwater RSL 0.024 10 7.5 1.8
BUTYLBENZYLPHTHALATE 85-68-7 14 Tapwater RSL 4.7 10 7.5 1.9
CAPROLACTAM 105-60-2 770 Tapwater RSL 260 10 7.5 0.4
CARBAZOLE 86-74-8 NC None NC 10 7.5 2.1
CHRYSENE* 218-01-9 2.9 Tapwater RSL 1 0.2 0.1 0.036
DIBENZO (A,H)-ANTHRACENE* 53-70-3 0.0029 Tapwater RSL 0.001 0.2 0.1 0.07
DIBENZOFURAN 132-64-9 0.58 Tapwater RSL 0.19 10 7.5 1.6
DIETHYLPHTHALATE 84-66-2 1100 Tapwater RSL 370 10 7.5 2
DIMETHYLPHTHALATE 131-11-3 NC None NC 10 7.5 2.01
DI-N-BUTYLPHTHALATE 84-74-2 67 Tapwater RSL 22.3 10 7.5 2.5
DI-N-OCTYLPHTHALATE 117-84-0 NC None NC 10 7.5 1.8
FLUORANTHENE* 206-44-0 63 Tapwater RSL 21 0.2 0.1 0.073
FLUORENE* 86-73-7 22 Tapwater RSL 7.3 0.2 0.1 0.061
HEXACHLOROBENZENE 118-74-1 0.042 Tapwater RSL 0.014 10 7.5 2.1
HEXACHLOROBUTADIENE 87-68-3 0.26 Tapwater RSL 0.087 10 7.5 1.8
HEXACHLOROCYCLOPENTADIENE T7-47-4 2.2 Tapwater RSL 0.73 10 7.5 1.2
HEXACHLOROETHANE 67-72-1 0.51 Tapwater RSL 0.17 10 7.5 2.3
INDENO (1,2,3-CD)-PYRENE* 193-39-5 0.029 Tapwater RSL 0.001 0.2 0.1 0.052
ISOPHORONE 78-59-1 67 Tapwater RSL 22.3 10 7.5 1.7
NAPHTHALENE* 91-20-3 0.14 Tapwater RSL 0.047 0.2 0.1 0.064
NITROBENZENE 98-95-3 0.12 Tapwater RSL 0.04 10 7.5 3.1
N-NITROSO DIPHENYLAMINE 86-30-6 10 Tapwater RSL 3.3 10 7.5 3.7
N-NITROSO-DI-N PROPYLAMINE 621-64-7 0.0093 Tapwater RSL 0.0031 10 7.5 1.9
PENTACHLOROPHENOL 87-86-5 0.17 Tapwater RSL 0.057 25 18.8 2.3
PHENANTHRENE*® 85-01-8 8.7 Tapwater RSL 2.9 0.2 0.1 0.051
PHENOL 108-95-2 450 Tapwater RSL 150 10 7.5 1.8
PYRENE* 129-00-0 8.7 Tapwater RSL 2.9 0.2 0.1 0.059
EXPLOSIVES
1,3,5-Trinitrobenzene 99-35-4 46 Tapwater RSL 15.3 0.25 0.125 0.04
1,3-Dinitrobenzene 99-65-0 0.15 Tapwater RSL 0.05 0.25 0.125 0.045
2,4-Dinitrotoluene 121-14-2 0.2 Tapwater RSL 0.067 0.25 0.125 0.052
2,6-Dinitrotoluene 606-20-2 15 Tapwater RSL 0.5 0.25 0.125 0.056
Nitrobenzene 98-95-3 0.12 Tapwater RSL 0.04 0.25 0.125 0.071
2,4,6-Trinitrotoluene 118-96-7 0.76 Tapwater RSL 0.25 0.25 0.125 0.064
2-Amino-4,6-Dinitrotoluene 35572-78-2 3 Tapwater RSL 1 0.25 0.125 0.038
2-Nitrotoluene 88-72-2 0.27 Tapwater RSL 0.09 0.25 0.125 0.071
3-Nitrotoluene 99-08-1 0.13 Tapwater RSL 0.043 0.25 0.125 0.063
3,5-Dinitroaniline 618-87-1 NC None NC 0.25 0.125 0.07
4-Amino-2,6-Dinitrotoluene 19406-51-0 3 Tapwater RSL 1 0.25 0.125 0.053
4-Nitrotoluene 99-99-0 3.7 Tapwater RSL 1.2 0.25 0.125 0.06
HMX 2691-41-0 78 Tapwater RSL 26 0.25 0.125 0.043
Tetryl 479-45-8 6.3 Tapwater RSL 2.1 0.25 0.125 0.06
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Human Health

_ i?)iTr:catl . (HH) _ PSL Prpje_ct Quantitation o Katahdin _ . _Katahdin _ Katghdiq _
Chemical Service Prqje_ct Action Reference Limit Goal (PQLG) Limit of Quantitation Limit of Detection Detection Limit
(CAS) No. Limit (PSL) (Hg/L) (Hg/L) (Hg/L) (Hg/L)
(Hg/L)
RDX 121-82-4 0.61 Tapwater RSL 0.2 0.25 0.125 0.046
PETN 78-11-5 3 Tapwater RSL 1 4 2 0.58
Nitroglycerin 55-63-0 0.15 Tapwater RSL 0.05 4 2 0.67
MISCELLANEOUS
Perchlorate’ 14797-73-0 1.1 Tapwater RSL 0.37 0.2 0.04 0.015
Petroleum Hydrocarbon Fraction
C5-C8 alphatics - 200 MEDEP 66.7 100 75 50
C9-C12 Aliphatics - 500 MEDEP 170 100 75 50
C9-C18 Aliphatics - 500 MEDEP 170 100 75 50
C19-C36 Aliphatics - 8,000 MEDEP 2700 100 75 50
C9-C10 Aromatics - 200 MEDEP 66.7 100 75 50
C11-C22 Aromatics -- 200 MEDEP 66.7 100 75 50

Bolded rows indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision making if results below the LOQ are "J" qualified and the results are discussed in the RI.

Shaded and Bolded rows indicate the PSL is less than the LOD; therefore, the Partnering Team In cases where the LOD is greater than the PSL and the contaminant was not detected, the contaminant would not be retained as a COPC. However, the
uncertainty associated with this decision would be discussed in the risk assessment. Moreover, a discussion regarding the likelihood of the presence of that contaminant (e.g. historic use) would be included in the risk assessment.

* indicates that these compounds will be reported from a Selective lon Monitoring (SIM) analysis.

MCL = Maximum Contaminant Level
NC = No Criteria

Note: At the time of data evaluation, the most recent screening criteria will be utilized for the HHRA and ERA.

HH PSL References

The HH PSL reference is EPA Tapwater RSL: USEPA Regions 3, 6, and 9 Regional Screening Level for Tapwater (USEPA, May 2012); Tapwater RSLs for noncarcinogenic compounds in groundwater are adjusted by dividing by 10, equivalent to a target hazard
quotient of 0.1. The tapwater RSLs for carcinogenic compounds in groundwater are not adjusted and are equivalent to an incremental lifetime cancer risk (ILCR) of 1E-6. MEDEP reference is the MEDEP Table 2 - Action Level Concentrations in Drinking Water Supply

Wells for Temporary Treatment (MEDEP, 2009).

Footnotes

1) The value for hexavalent chromium is presented.

2) The value presented is for Vanadium and compounds.
3) The value for 1,3-dichloropropene is presented.

4) The value for 4-nitroaniline is presented.

5) The value for acenaphthene is presented.

6) The value for pyrene is presented.

7) Perchlorate will be analyzed by TestAmerica.
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Chemical E(.:OIOQ'C"’.U Project Quantitation Katahdin Katahdin Katahdin
Chemical Abstr_act Prqjept Action PSL Limit Goal (PQLG) Limit of Quantitation Limit of Detection Limit

Service Limit (PSL) Reference (ma/kg) (ma/kg) Detection (mg/kg) (ma/kg)

(CAS) No. (mg/kg)
TARGET ANALYTE LIST METALS
ALUMINUM 7429-90-5 25500 NOAA 8500 30 4 0.51
Antimony 7440-36-0 3 NOAA 1 0.1 0.05 0.02
Arsenic 7440-38-2 9.79 TEC 3.3 0.5 0.4 0.15
BARIUM 7440-39-3 48 NOAA 16 0.2 0.1 0.037
BERYLLIUM 7440-41-7 NC None NC 0.1 0.02 0.0041
CADMIUM 7440-43-9 0.99 TEC 0.33 0.1 0.02 0.007
CALCIUM 7440-70-2 NC None NC 10 8 3.83
CHROMIUM 7440-47-3 43.4 TEC 14.5 0.4 0.3 0.05
COBALT 7440-48-4 50 LEL 16.7 0.1 0.03 0.0054
Copper 7440-50-8 31.6 TEC 10.5 0.3 0.2 0.071
IRON 7439-89-6 20000 LEL 6700 10 6 2.4
Lead 7439-92-1 35.8 TEC 11.9 0.1 0.05 0.007
MERCURY 7439-97-6 0.18 TEC 0.06 0.033 0.017 0.0052
MAGNESIUM 7439-95-4 NC None NC 10 8 1.37
MANGANESE 7439-96-5 460 LEL 153 0.2 0.1 0.042
NICKEL 7440-02-0 22.7 TEC 7.6 0.2 0.12 0.026
POTASSIUM 7440-09-7 NC None NC 100 40 4.6
SELENIUM 7782-49-2 1 NOAA 0.33 0.5 0.3 0.039
SILVER 7440-22-4 0.5 LEL 0.17 0.1 0.04 0.0066
SODIUM 7440-23-5 NC None NC 100 40 2.6
THALLIUM 7440-28-0 NC None NC 0.1 0.04 0.0094
VANADIUM 7440-62-2 57 NOAA 19 0.5 0.4 0.11
Zinc 7440-66-6 121 TEC 40.3 1 0.8 0.13

TARGET COMPOUND LIST VOLATILE ORGANIC COMPOUNDS

1,1,1-TRICHLOROETHANE 71-55-6 0.17 EPA SQB 0.057 0.005 0.0025 0.00042
1,1,2-TRICHLORO-1,2,2-TRIFLUORO-ETHANE 76-13-1 NC None NC 0.005 0.0025 0.0009
1,1,2,2- TETRACHLORETHANE 79-34-5 0.94 EPA SQB 0.31 0.005 0.0025 0.00084
1,1,2- TRICHLOROETHANE 79-00-5 1.2 SCV 0.4 0.005 0.0025 0.00097
1,1- DICHLOROETHANE 75-34-3 0.027 SCV 0.009 0.005 0.0025 0.0017
1,1-DICHLOROETHENE 75-35-4 0.031 SCV 0.01 0.005 0.0025 0.00093
1,2,3-TRICHLOROBENZENE 87-61-6 NC None NC 0.005 0.0025 0.00076
1,2,4-TRICHLOROBENZENE 120-82-1 9.2 EPA SQB 3.07 0.005 0.0025 0.00079
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 NC None NC 0.005 0.0025 0.0015
1,2-DIBROMOETHANE 106-93-4 NC None NC 0.005 0.0025 0.0012
1,2- DICHLOROBENZENE 95-50-1 0.34 EPA SQB 0.11 0.005 0.0025 0.00078
1,2- DICHLOROETHANE 107-06-2 0.25 SCcVv 0.083 0.005 0.0025 0.001
1,2-DICHLOROPROPANE 78-87-5 0.333 ESV 0.111 0.005 0.0025 0.0014
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Chemical E(.:OIOQ'C"’.U Project Quantitation Katahdin Katahdin Katahdin
Chemical Abstr_act Prqjept Action PSL Limit Goal (PQLG) Limit of Quantitation Limit of Detection Limit

Service Limit (PSL) Reference (ma/kg) (ma/kg) Detection (mg/kg) (ma/kg)

(CAS) No. (mg/kg)
1,3-DICHLOROBENZENE 541-73-1 1.7 EPA SQB 0.57 0.005 0.0025 0.00062
1,4- DICHLOROBENZENE 106-46-7 0.35 EPA SQB 0.12 0.005 0.0025 0.00044
2-BUTANONE 78-93-3 0.27 SCV 0.09 0.025 0.0125 0.0059
2-HEXANONE 591-78-6 0.022 SCV 0.007 0.025 0.0125 0.0048
4-METHYL-2-PENTANONE 108-10-1 0.033 SCV 0.011 0.025 0.0125 0.0059
ACETONE 67-64-1 0.0087 SCV 0.0029 0.025 0.0125 0.0051
BENZENE 71-43-2 0.057 EPA SQB 0.019 0.005 0.0025 0.00092
BROMODICHLOROMETHANE 75-27-4 NC None NC 0.005 0.0025 0.0006
BROMOCHLOROMETHANE 74-97-5 NC None NC 0.005 0.0025 0.00091
BROMOFORM 75-25-2 0.65 SCV 0.22 0.005 0.0025 0.0007
BROMOMETHANE 74-83-9 0.00137 ESV 0.00046 0.01 0.005 0.0011
CARBON DISULFIDE 75-15-0 0.00085 SCV 0.00028 0.005 0.0025 0.00078
CARBON TETRACHLORIDE 56-23-5 1.2 EPA SQB 0.4 0.005 0.0025 0.0013
CHLOROBENZENE 108-90-7 0.82 EPA SQB 0.27 0.005 0.0025 0.00051
CHLOROETHANE 75-00-3 NC None NC 0.01 0.005 0.0013
CHLOROFORM 67-66-3 0.022 SCV 0.007 0.005 0.0025 0.00035
CHLOROMETHANE 74-87-3 NC None NC 0.01 0.005 0.0014
CIS-1,2- DICHLOROETHENE 156-59-2 0.4 SCV 0.13 0.005 0.0025 0.00091
CIS-1,3- DICHLOROPROPENE 10061-01-5 0.000051 SCV 0.000017 0.005 0.0025 0.00072
CYCLOHEXANE 110-82-7 NC None NC 0.005 0.0025 0.0014
DIBROMOCHLOROMETHANE 124-48-1 NC None NC 0.005 0.0025 0.001
DICHLORODIFLUOROMETHANE 75-71-8 NC None NC 0.01 0.005 0.00092
ETHYLBENZENE 100-41-4 3.6 EPA SQB 1.2 0.005 0.0025 0.00065
ISOPROPYLBENZENE 98-82-8 NC None NC 0.005 0.0025 0.00092
METHYL ACETATE 79-20-9 NC None NC 0.005 0.003 0.0027
METHYLCYCLOHEXANE 108-87-2 NC None NC 0.005 0.0025 0.00096
METHYLENE CHLORIDE 75-09-2 0.37 SCV 0.12 0.025 0.0125 0.0079
METHYL TERT-BUTYL ETHER 1634-04-4 NC None NC 0.005 0.0025 0.0011
STYRENE 100-42-5 0.254 ESV 0.085 0.005 0.0025 0.00051
TETRACHLOROETHENE 127-18-4 0.53 EPA SQB 0.18 0.005 0.0025 0.0012
TOLUENE 108-88-3 0.67 EPA SQB 0.22 0.005 0.0025 0.0014
TRANS-1,2- DICHLOROETHENE 156-60-5 0.4 SCV 0.13 0.005 0.0025 0.00071
TRANS-1,3-DICHLOROPROPENE 10061-02-6 0.000051 SCV 0.000017 0.005 0.0025 0.00086
TRICHLOROETHENE 79-01-6 1.6 EPA SQB 0.53 0.005 0.0025 0.00059
TRICHLOROFLUOROMETHANE 75-69-4 NC None NC 0.01 0.005 0.00091
VINYL CHLORIDE 75-01-4 0.202 ESV 0.067 0.01 0.005 0.00087
O-XYLENE 95-94-6 NC None NC 0.005 0.0025 0.0013
m,p-XYLENE 179601-23-1 NC None NC 0.01 0.005 0.0017
TARGET COMPOUND LIST SEMI-VOLATILE ORGANIC COMPOUNDS
1,1-BIPHENYL 92-52-4 1.1 EPA SQB 0.37 0.33 0.248 0.073
1,4-DIOXANE* 123-91-1 0.119 ESV 0.04 0.1 0.05 0.0011
1,2,4,5-TETRACHLOROBENZENE 95-94-3 1.252 ESV 0.42 0.33 0.248 0.135
2,2-OXYBIS(1-CHLOROPROPANE) 108-60-1 NC None NC 0.33 0.248 0.089
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Chemical Epologlcgl Project Quantitation Katahdin Katahdin Katahdin
Chemical Abstr_act Prqjept Action PSL Limit Goal (PQLG) Limit of Quantitation Limit of Detection Limit
Service Limit (PSL) Reference (ma/kg) (ma/kg) Detection (mg/kg) (ma/kg)
(CAS) No. (mg/kg)

2,3,4,6-TETRACHLOROPHENOL 58-90-2 0.129 ESV 0.043 0.33 0.248 0.14

2,4,5-TRICHLOROPHENOL 95-95-4 0.003 NOAA 0.001 0.82 0.615 0.155
2,4,6-TRICHLOROPHENOL 88-06-2 0.006 NOAA 0.002 0.33 0.248 0.155
2,4-DICHLOROPHENOL 120-83-2 0.0002083 NOAA 0.00007 0.33 0.248 0.15

2,4-DIMETHYLPHENOL 105-67-9 0.018 NOAA 0.006 0.33 0.248 0.165
2,4-DINITROPHENOL 51-28-5 0.00621 ESV 0.0021 0.82 0.615 0.377
2,4-DINITROTOLUENE 121-14-2 0.0144 ESV 0.0048 0.33 0.248 0.085
2,6-DINITROTOLUENE 606-20-2 0.0398 ESV 0.013 0.33 0.248 0.079
2-CHLORONAPHTHALENE 91-58-7 0.417 ESV 0.14 0.33 0.248 0.087
2-CHLOROPHENOL 95-57-8 0.000333 NOAA 0.00011 0.33 0.248 0.164
2-METHYLNAPHTHALENE* 91-57-6 0.064 NOAA 0.02 0.02 0.01 0.0017
2-METHYLPHENOL 95-48-7 0.008 NOAA 0.0027 0.33 0.248 0.2

2-NITROANILINE 88-74-4 NC None NC 0.82 0.615 0.075
2-NITROPHENOL 88-75-5 NC None NC 0.33 0.248 0.167
3,3'-DICHLOROBENZIDINE 91-94-1 0.127 ESV 0.042 0.33 0.248 0.114
3-NITROANILINE 99-09-2 NC None NC 0.82 0.615 0.094
4,6-DINITRO-2-METHYLPHENOL 534-52-1 0.104 ESV 0.035 0.82 0.615 0.337
4-BROMOPHENYL-PHENYLETHER 101-55-3 1.3 EPA SQB 0.43 0.33 0.248 0.085
4-CHLORO-3-METHYLPHENOL 59-50-7 0.388 ESV 0.13 0.33 0.248 0.166
4-CHLOROANILINE 106-47-8 0.146 ESV 0.05 0.33 0.248 0.119
4-CHLOROPHENYL-PHENYL ETHER 7005-72-3 NC None NC 0.33 0.248 0.078
4-METHYLPHENOL 106-44-5 0.1 NOAA 0.03 0.33 0.248 0.187
4-NITROANILINE 100-01-6 NC None NC 0.82 0.615 0.134
4-NITROPHENOL 100-02-7 0.0133 ESV 0.004 0.82 0.615 0.309
ACENAPHTHENE* 83-32-9 0.016 EPA SQB 0.005 0.02 0.01 0.0015
ACENAPHTHYLENE* 208-96-8 0.00587 NOAA 0.002 0.02 0.01 0.0012
ANTHRACENE* 120-12-7 0.0572 TEC 0.019 0.02 0.01 0.0012
ATRAZINE 1912-24-9 NC None NC 0.33 0.248 0.091
BENZALDEHYDE 100-52-7 NC None NC 0.33 0.248 0.12

BENZO (A) ANTHRACENE* 56-55-3 0.108 TEC 0.036 0.02 0.01 0.0019
BENZO (A) PYRENE* 50-32-8 0.15 TEC 0.05 0.02 0.01 0.0033
BENZO (B) FLUOROANTHENE* 205-99-2 1.8 NOAA 0.6 0.02 0.01 0.0024
BENZO (G,H,l) PERYLENE* 191-24-2 0.17 LEL 0.057 0.02 0.01 0.002
BENZO (K) FLUOROANTHENE* 207-08-9 0.24 LEL 0.08 0.02 0.01 0.0031
BIS(2-CHLOROETHOXY) METHANE 111-91-1 NC None NC 0.33 0.248 0.096
BIS-(2-CHLOROETHYL) ETHER 111-44-4 3.52 ESV 1.2 0.33 0.248 0.081
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 0.75 NOAA 0.25 0.33 0.248 0.098
BUTYLBENZYLPHTHALATE 85-68-7 11 EPA SQB 3.7 0.33 0.248 0.093
CAPROLACTAM 105-60-2 NC None NC 0.33 0.248 0.144
CARBAZOLE 86-74-8 NC None NC 0.33 0.248 0.111
CHRYSENE* 218-01-9 0.166 TEC 0.055 0.02 0.01 0.0017
DIBENZO (A,H)-ANTHRACENE* 53-70-3 0.033 TEC 0.011 0.02 0.01 0.0018
DIBENZOFURAN 132-64-9 2 EPA SQB 0.67 0.33 0.248 0.079
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Chemical E(.:OIOQ'C"’.U Project Quantitation Katahdin Katahdin Katahdin
Chemical Abstr_act Prqjept Action PSL Limit Goal (PQLG) Limit of Quantitation Limit of Detection Limit
Service Limit (PSL) Reference (ma/kg) (ma/kg) Detection (mg/kg) (ma/kg)
(CAS) No. (mg/kg)

DIETHYLPHTHALATE 84-66-2 0.63 EPA SQB 0.21 0.33 0.248 0.08
DIMETHYLPHTHALATE 131-11-3 0.006 NOAA 0.002 0.33 0.248 0.078
DI-N-BUTYLPHTHALATE 84-74-2 11 EPA SQB 3.7 0.33 0.248 0.101
DI-N-OCTYLPHTHALATE 117-84-0 0.061 NOAA 0.02 0.33 0.248 0.211
FLUORANTHENE* 206-44-0 0.423 TEC 0.14 0.02 0.01 0.0018
FLUORENE* 86-73-7 0.0774 TEC 0.026 0.02 0.01 0.0032
HEXACHLOROBENZENE 118-74-1 0.02 NOAA 0.0067 0.33 0.248 0.082
HEXACHLOROBUTADIENE 87-68-3 0.0013 NOAA 0.0004 0.33 0.248 0.083
HEXACHLOROCYCLOPENTADIENE 77-47-4 0.901 ESV 0.3 0.33 0.248 0.082
HEXACHLOROETHANE 67-72-1 1 EPA SQB 0.33 0.33 0.248 0.096
INDENO (1,2,3-CD)-PYRENE* 193-39-5 0.2 LEL 0.067 0.02 0.01 0.0019
ISOPHORONE 78-59-1 0.432 ESV 0.144 0.33 0.248 0.075
NAPHTHALENE* 91-20-3 0.176 TEC 0.058666667 0.02 0.01 0.0026
NITROBENZENE 98-95-3 0.021 NOAA 0.007 0.33 0.248 0.091
N-NITROSO DIPHENYLAMINE 86-30-6 0.028 NOAA 0.009333333 0.33 0.248 0.219
N-NITROSO-DI-N PROPYLAMINE 621-64-7 NC None NC 0.33 0.248 0.083
PENTACHLOROPHENOL 87-86-5 0.017 NOAA 0.005666667 0.82 0.615 0.237
PHENANTHRENE* 85-01-8 0.204 TEC 0.068 0.02 0.01 0.0018
PHENOL 108-95-2 0.048 NOAA 0.016 0.33 0.248 0.156
PYRENE* 129-00-0 0.195 TEC 0.065 0.02 0.01 0.0021
EXPLOSIVES

1,3,5-Trinitrobenzene 99-35-4 NC None NC 0.1 0.05 0.0067
1,3-Dinitrobenzene 99-65-0 0.00861 ESV 0.00287 0.1 0.05 0.0062
2,4-Dinitrotoluene 121-14-2 0.0144 ESV 0.0048 0.1 0.05 0.015
2,6-Dinitrotoluene 606-20-2 0.0398 ESV 0.013266667 0.1 0.05 0.027
Nitrobenzene 98-95-3 0.021 NOAA 0.007 0.1 0.05 0.022
2,4,6-Trinitrotoluene 118-96-7 NC None NC 0.1 0.05 0.0067
2-Amino-4,6-Dinitrotoluene 35572-78-2 NC None NC 0.1 0.05 0.021
2-Nitrotoluene 88-72-2 NC None NC 0.1 0.05 0.012
3-Nitrotoluene 99-08-1 NC None NC 0.1 0.05 0.079
3,5-Dinitroaniline 618-87-1 NC None NC 0.1 0.05 0.0035
4-Amino-2,6-Dinitrotoluene 1946-51-0 NC None NC 0.1 0.05 0.017
4-Nitrotoluene 99-99-0 NC None NC 0.1 0.05 0.027
HMX 2691-41-0 NC None NC 0.1 0.05 0.0086
Tetryl 479-45-8 NC None NC 0.1 0.05 0.0054
RDX 121-82-4 NC None NC 0.1 0.05 0.0068
PETN 78-11-5 NC None NC 0.8 0.4 0.108
Nitroglycerin 55-63-0 NC None NC 0.8 0.4 0.124

Bolded rows indicate that the PSL is between the laboratory LOQ and LOD. The Partnering Team has agreed to accept this data for decision making if results below the LOQ are "J" qualified and the

results are discussed in the RI.
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Shaded and Bolded rows indicate the PSL is less than the LOD; therefore, the Partnering Team In cases where the LOD is greater than the PSL and the contaminant was not detected, the contaminant
would not be retained as a COPC. However, the uncertainty associated with this decision would be discussed in the risk assessment. Moreover, a discussion regarding the likelihood of the presence
of that contaminant (e.g. historic use) would be included in the risk assessment.

* indicates that these compounds will be reported from a Selective lon Monitoring (SIM) analysis.
NC = No Criteria
Note: At the time of data evaluation, the most recent screening criteria will be utilized for the HHRA and ERA.

Screening Level Order of Preference :

Threshold Effect Concentration (TEC). MacDonald, et al, 2000.
Lowest Effects Level (LEL). Persaud, et al, 1993.

EPA Sediment Quality Benchmark (SQB). USEPA, 1996.
NOAA (Buchman, 2008) (freshwater selected first)

Secondary Chronic Value (SCV). Jones, et al, 1997.
Ecosystem Service Valuation (SEV). USEPA, 2003.

Los Alamos National Laboratory (LANL, 2009).

No oD
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Activity

Organization

Dates (MM/DD/YYYY)

Anticipated Date(s)

Anticipated Date

of Initiation of Completion

Submit Draft RI SAP Tetra Tech 5/11/2012 5/11/2012
Regulator Review USEPA and MEDEP 5/11/2012 6/1/2012

Resolve Comments & Submit Final RI SAP Tetra Tech 6/1/2012 6/29/2012
Field Investigation Tetra Tech 10/8/2012 10/31/2012
Analytical Laboratory Analysis Analytical Lab 10/10/2012 12/1/2012
Data Review and Validation Tetra Tech 1/04/2012 2/2/2012

Submit Internal Draft Rl Report Tetra Tech 2/30/2012 2/30/2012
Navy Review Navy 3/1/2012 3/29/2012
Resolve Comments & Submit Draft Rl Report | Tetra Tech 3/29/2012 4/12/2013
Regulator Review USEPA and MEDEP 4/15/2013 5/10/2013
Resolve Comments & Submit Final Rl Report | Tetra Tech 5/10/2013 5/31/2013
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SAP Worksheet #17 -- Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

171 SAMPLING PROGRAM

The sampling strategy for Site 12 is based on both a judgmental (biased) and random (unbiased)
sampling design. Sample locations were selected to target historical operations areas (berms) in which
releases may have occurred and to confirm the absence of hazardous waste contaminants that may be

associated with construction debris discovered in the subsurface during the 2010-2011 TCRA.

The objective of the sampling is to determine if residual contamination related to historical use of the site
is present at levels of concern. If contamination is found at concentrations exceeding an acceptable level
of risk, additional sampling may be necessary to provide statistical confidence for the analytical results
and their spatial distribution. Based on the history of multiple EOD berms and operational activities at
Site 12, the subject site was divided into six DUs, DU1 through DU4, which radiate out from the central

berm area to the perimeter road, DU5, the pond, and DUB, site groundwater (Figure 11-1).

The study boundaries for the DUs were identified in Worksheet #11. Sampling locations within the study
boundaries were selected to investigate areas of potential releases. Table 17-1 (below) presents a
detailed list of the soil and sediment sampling investigations to be conducted at the DUs, including
discrete soil/sediment and ISM soil sampling rationales. Table 17-2 (below) presents a detailed overview
of the groundwater sampling investigations to be conducted for DU6. Figures 17-1 through 17-6 are the
sample location maps for each DU described in Table 17-1. Sample locations will be subject to field
conditions, and Anomaly Avoidance techniques in accordance with Worksheet #14 will be followed on
site, which may result in the movement of sample locations slightly to avoid subsurface metallic

anomalies that may represent MEC/MPPEH or construction debris.

17.2 FIELD QUALITY CONTROL SAMPLES

Field QC samples will be collected as part of the investigation, including field duplicates of discrete
samples and replicates of ISM samples (detailed in Worksheet #14), and equipment rinsate blanks for
non-dedicated sampling equipment. Worksheet #20 presents the field QC sample summary. In addition,
additional sample volume will be collected as necessary for laboratory QC matrix spike (MS)/matrix spike

duplicate (MSD) analyses and MS/duplicate sample analyses for discrete samples.
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Sampling Locations Analytical®?
Decision
Unit (DU) £ Discrete Samples [l SRlmpes Interval
and 2 No. of . Rationale Analyses Rationale
) s Sub- Grids or Grabs/ Total Depth . (5) y
Subareas Surface surface ISM Locations | Increments® increments (bgs) Location
Samples.
ISM - Collect three subsamples from 10 ] )
1 10 3 30 0-3in locations equally spaced along the inside wall | Potential elevated concentrations
of existing berm at the top, middle, and bottom | ©f MC anticipated and MEC likely
of the berm face (30 increments total). Erisenkﬂé\‘ged tok ?ssess MtC
: . efore work to preven
1 10 3 30 0-3in Replltl:ate m;labO\(/je. bStep—off 2 feet from sspreading” of contamination, if
DU1 — samples collected above. present. Moreover, the berm is . _ _ MC (explosives,
Existing _ an attractive nuisance Explosives (including nitroglycerin, and
Berm 3 -- -- 1 10 3 30 0-3in Replicate of above. Step-off 2 feet from necessitating long term MEC propellant nitroglycerin) | metals) are of
Mound samples collected above. management issues to address TAL metals concern based on
: - erosion and other processes so historical operations.
1 10 3 30 3-18in Co-located with the surface subsamples. excavation/removal will likely be
recommended, and the proposed
ISM sampling effort will aid in
, Replicate of subsurface sample. Co-located planning/costing (see Figures 11-
1 10 3 30 3-18in with the first replicate of the surface sample. 1,14-1, and 17-1).
DU2 — -- -- 1 1 30 30 0-3in DU2A-a — ISM: Collect 30 increments from the | ISM Samples: Potential elevated | Explosives (including MC (explosives,
Overall DUZ2A-a Berm area (floor of berm). Composite | concentrations of MC anticipated | propellant nitroglycerin) nitroglycerine, and
Berm Area samples from DU2A-a together. Do not and MEC likely present in grids TAL metals metals) are of
and combine with any other samples collected with | previously shown to have concern based on
Slublarée.as DU2. MEC/MPPEH and/or grids where historical operations.
(nclucing 1 1 30 30 0-3in | Replicate of Sample DU2A-a-ISM above. historical berms are located
DU2A Step-off 2 feet from samples collected above. | Pased on aerial photographs.
DUZB, (See Figures 14-2 through 14-5,
DU2C. 1 1 30 30 0-3in DU2A-b — ISM:_Collect 30 increments from the | 17-2A, 17-2B, and 17-5).
DU2D, DU2A-b Berm area (outside of berm but within
DU2E, and DU2A boundary). Composite samples from Assess presence of entire DU2
DU2F) — DU2A-b together. Do not combine with any as an area of elevated
3 other samples collected with DU2. contaminant concentration by
1 1 30 30 0-3in Replicate of Sample DU2A-b-ISM above. comparison of ISM results with
Step-off 2 feet from samples collected above. | results from DU3 and DU4.
- - 1 1 10 10 0-3in DU2B — ISM: Collect 10 increments from the
DU2B Berm area. Compos!te sa_lmples from | assess presence of any or all of
DUZ2B together. Do not combine with any other | ¢,,p-area DUs (DU2A through
samples collected with DU2. DUZE) as having elevated
: . contaminant concentrations as
1 1 10 10 0-3in Replicate of Sample DU2B-ISM above. Step- compared with DU2 overall.
off 2 feet from samples collected above.
1 1 10 10 0-3in Replicate of Sample DU2B-ISM above. Step-
off 2 feet from samples collected above.
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Decision

Sampling Locations

Analytical®?

Unit (DU) E | Discrete Samples L s Interval
and 2 No. of Rationale Analyses Rationale
@) s Sub- Grids or Grabs/ Total Depth . (5) y
Subareas Surface surface ISM Locations | Increments® increments (bgs) Location
Samples.
: DU2B Replicate of Sample DU2B-ISM above.
1 ! 10 10 0-3in Step-off 2 feet from samples collected above.
DU2C — ISM: Collect 10 increments from the
: DU2C Berm area. Composite samples from
1 1 10 10 0-3in DU2C together. Do not combine with any
other samples collected with DU2.
1 1 10 10 0-3in Replicate of Sample DU2C-ISM above. Step-
-- -- off 2 feet from samples collected above.
1 1 10 10 0-3in Replicate of Sample DU2C-ISM above. Step-
off 2 feet from samples collected above.
1 1 10 10 0-3in Replicate of Sample DU2C-ISM above. Step-
off 2 feet from samples collected above.
CD)\L/J;;“ DU2D — ISM: Collect 10 increments from the
Berm Area 1 1 10 10 0-3in DU2D Berm area. Composite samples from
and DU2D together. Do not cqmblne with any
Subareas other samples collected with DU2.
(Including = , Replicate of Sample DU2D-ISM above. Step-
gldjgif eas A . . 1 1 10 10 0-3in off 2 feet from samples collected above.
DU2B, , Replicate of Sample DU2D-ISM above. Step-
DU2C, 1 ! 10 10 0-3in off 2 feet from samples collected above.
DU2D,
DUZ2E, and 1 1 10 10 0-3in Replicate of Sample DU2D-ISM above. Step-
DU2F) off 2 feet from samples collected above.
1 1 30 30 0-3in DU2E — ISM: Collect 30 increments from the
DUZ2E Berm area. Composite samples from
DUZ2E together. Do not combine with any other
samples collected with DU2.
1 1 30 30 0-3in Replicate of Sample DU2E-ISM above. Step-
- - off 2 feet from samples collected above.
1 1 30 30 0-3in Replicate of Sample DU2E-ISM above. Step-
off 2 feet from samples collected above.
1 1 30 30 0-3in Replicate of Sample DU2E-ISM above. Step-
off 2 feet from samples collected above.
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Sampling Locations

Analytical®?

Br?i(;I?E)OL?) g Discrete Samples ISM Samples Interval
and 2 No. of . Rationale Analyses Rationale
@) Sub- Grids or Grabs/ Total Depth .5 y
Subareas = SMEED surface ] Locations | Increments® increments (bgps) Location
Samples.
bUZ - 1 9 2,4,5,0r10 50 0-3in DUZ2F-ISM: Collect subsamples from non-berm
Overall (varies by areas outside of Identified Berm areas (DU2A-
Sﬁém Area grid) E).
Subareas Cpllgct sqbsamples from increment Iocatior_ls
(Including yv|th|n a given grid (all subsamples composngd
Subareas into one ISM sample). _Ea_ch grid has_a specific
DU2A nL_meer_of samples as |nd|cat_ed on Figure 14-5
DUZB: with 50 increments total for this DU.
DU2C,
DU2D, SUs - 100- by 100-foot grids E5-E7, F5-F7,
DU2E, and and G5-G7 (excludes areas of E7 and F7 east
DU2F) = of the perimeter road and excludes area
%) - - designated as A-E)
1 9 2,4,5,0r10 50 0-3in Replicate of above. Step-off 2 feet from
(varies by samples collected above.
grid)
1 9 2,4,5,0r10 50 0-3in Replicate of above. Step-off 2 feet from
(varies by samples collected above.
grid)
1 9 2,4,5,0r10 50 0-3in Replicate of above. Step-off 2 feet from
(varies by samples collected above.
grid)
Discrete Samples: Potential
DU2 - elevated concentrations of MC
Overall anticipated and MEC likely
Berm Area present in grids previously shown
and DU2 — Discrete: DU2A. B, C. and E to_have MEC/_MPP_EH and/or . _ _ MC (explo_sives,
Subareas - ) ) _ grids where historical berms are | Explosives (including nitroglycerine, and
(Including 3 - 20 - - - - 1-5f | Fourdiscrete subsurface soil samples within | |5cated hased on aerial propellant nitroglycerin) | metals) are of
Subareas four berms and evenly spaced; the current photographs. Subsurface soil TAL metals concern based on
DU2A, berm and three adjacent historical berms. samples included because, historical operations
Du2B, typically, historical EOD activity at
DU2C, and source area would have included
DUZE) subsurface detonations to tamp
kick-outs (see Figures 17-2C).
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Decision

Sampling Locations

Analytical®?

ISM Samples

Unit (DU) § Discrete Samples Interval
and 2 No. of Rationale Analyses Rationale
@) s Sub- Grids or Grabs/ Total Depth . (5) y
Subareas SMEED surface Salrﬁgfes Locations | Increments® increments (bgs) Kool
DU3-a - ISM - Collect subsamples from 30
locations within a given grid from each of four
1 4 30 120 0-13in SU grids (all subsamples composited into one _ .
ISM sample, 120 increments total). Likely low concentrations of MC
SUs - D4, D7, F4, H4 anticipated and lower density of
DU3 — ; . 2 foot 1 MEC/MPPEH (surface has been MC (explosives
Intermediate _ 1 4 30 120 0-3in Rep |(|:ate OHDUZ(;a' bStep—o 2 feet from cleared of MEC/MPPEH)' ISM Explosives (including nitroglycerin ar;d
Area S - - samples collected above. subsample locations were propellant nitroglycerin) | metals) are of
Outside n DU3-b - ISM - Collect subsamples from 30 selected to bias_ the ISM soil_ TAL metals concern based on
Berm Area locations within a given grid from each of four sample from grids of terrestrial historical operations.
1 4 30 120 0-3in SU grids (all subsamples composited into one | soil with or near previously
ISM sample, 120 increments total). identified MEC/MPPEH (see
SUs - C5. H3. J7. and J8 Figures 11-1, 14-6, and 17-3).
1 4 30 120 0-3in Replicate of DU3-b. Step-off 2 feet from
samples collected above.
Collect subsamples from 30 locations within a
given grid from each of five grids (all Likely low concentrations of MC
1 5 30 150 0-3in subsamples composited into one ISM sample, | anticipated and lower density of
150 increments total). MEC/MPPEH (surface has been MC (explosives
'IAD\IrJeA‘;I— Outer _ SU - B7, F1, K3,L5, and J9 cleared of MEC/MPPEH). ISM Explosives (including nitroglycerin, ar;d
Outsid A - - . subsample locations were propellant nitroglycerin) | metals) are of
utside : Replicate of above. Step-off 2 feet from selected to bias the ISM soil based
Berm Area 1 5 30 150 0-3in le f ids of t trial TAL metals concern basea on
samples collected above. sample from grias or terrestria historical operations
soil with or near previously '
: identified MEC/MPPEH (see
: Replicate of above. Step-off 2 feet from i
1 5 30 150 0-3in samples collected above. (See Figure 14-6) Figures 11-1, 14-6, and 17-3).
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e Sampling Locations Analytical®?
ecision
Unit (DU) £ Discrete Samples ISM Samples Interval
and B No. of . Rationale Analyses Rationale
@) s Sub- Grids or Grabs/ Total Depth . (5) y
Subareas SMEED surface Salrﬁgfes Locations | Increments® increments (bgs) Kool
Grab surface water sample(s) will be collected
following determination of water depth and
collection of water temperature readings every
foot in the water column to determine if the
o water column is stratified. If the water column | Characterization effort regarding
g is stratified, collect two grab samples from both | handling of surface water during
o 1 _ _ _ _ _ 2 -5 ft below | temperature zones at a central location in the potential draining of the pond in
S water depth | pond. If the water column is not stratified, support of the future MEC RI of
5 collect one grab surface water sample from the pond (See Section 14.1 for
n central location in the pond and over the entire | field parameters).
length of the water column. Surface water
sample must be collected prior to sediment
samples to reduce potential turbidity in the
sample.
0-6in® Locations spaced for coverage to MC losi
4 - - - - - (ifavailable) determine if pond has been it (elxp OSIVes,
g — | Measure pond depth at each sample location. | impacted by historical site Explosives (including ni roglycenn, I
o) 6-12in operations _ _ perchlorate, metals,)
£ - 4 - - - - _ _ P : propellant nitroglycerin) are of concern
§ (if available) - TAL metals based on historical
DU5 — Pond Sample Location M-12: Collect sample Locations are positioned along operations.
1 - - - - - 0-6in sediment just before culvert located near Old the centerline of the narrow
Gurnet Road. historic pond (1978 aerial), which \égﬁlsvpsg/ocs and Confirm
Two from south of current pond where pond corresponds with the approximate esencelabsence
formerly extended but is not marshy, based on | centerline of the current pond. gf hazardous/fuel
1978 aerial photograph. Sed|m.ent isa good media constituents
Two from northern area of pond along the ;g:lfrfg\?t:f soil runoff as a whole
6 _ _ _ _ _ 0-1ft center line of the pond, where a disturbed _ e o
area, no longer under water, which is evident | Location M-12 is included
on 1978 aerial photograph. because of visual observation of
— Two from within the disturbed area evident on g:;%?:eo;agoln gr]tstﬁg'trgemejgrs; o
3 1978 aerial photograph, west of the pond and be an 'nte?rr:/'ttent d'scﬂgr e point
the perimeter road (Grid K8) b ' ! g€ pol
for Site 12.
Soil samples are included with
this DU to cover the historical
@ | Co-located with each discrete surface soil extent of the pond (north and
- 6 - - - - 1-51t sample listed above. south) and disturbed areas to the
northwest that are no longer
under water (see Figures 11-1
and 17-4).
Total 12 30 36 >
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DUs were selected to account for anticipated differing types (MC or hazardous waste) and levels of contamination (berm area or outer kickout area), as well as anticipated different remedies.

2 Although two 55-gallon drums were identified onsite, hazardous waste constituents are not anticipated because similar drums are commonly used at EOD ranges to containerize munitions debris, and only construction debris was encountered
during previous investigations and no suspect staining or potential hazardous waste debris (e.g., paint cans, transformers, oil, sludge) were identified on the ground surface or during trenching operations. However, the absence of constituents
other than MC (VOCs, SVOCs, and EPH/VPH) needs to be confirmed in the subsurface. Therefore, sediment and groundwater sampling for these constituents is included where most likely to be encountered, in DU5 - Pond and DU6 —
Groundwater/DU2 — Overall Berm Area. If these unanticipated contaminants of concern are detected in groundwater at concentrations greater than PSLs, the spatial location of the contamination will aid in identifying source areas, and additional
sampling may be necessary.

Metals analysis for ISM samples will not be milled or ground prior to analysis. All sample preparation prior to the grinding step including sample disaggregation and sieving will be completed.

4 If a subsurface anomaly is identified by the UXO Escort, the increment location is to be moved to the nearest area clear of subsurface anomalies within the same increment grid or SU. Because the number and location of increments are
dependent on following Anomaly Avoidance and numerous subsurface anomalies are expected, the number shown may not be achievable.

Note: all replicates will be blind to the laboratory and replicate sample design is explained in Worksheet # 14 and depicted in Figures 14-1 through 14-6.

6 Sediment intervals may not be attainable if a bedrock ledge is present and the vertical boundary based on actual site conditions may be smaller than the proposed sample intervals. For each of the four sample locations up to three attempts will
be made to relocate the sample if no sediment is present, moving approximately 5 feet along the pond centerline. In addition, for the 6 to 12 inch below sediment interval, sample intervals may be adjusted to deeper intervals in the field based on
evidence of visual observations or orlfactory (PID) readings indicting staining or possible contamination.

7 Subsurface sample discrete interval will be determined in the field from a non-saturated depth between 1 to 5 feet bgs or until bedrock is encountered, based on visual and olfactory observations (PID). If no visual or olfactory observations

indicate, potential contamination samples will be collected from 1 to 3 feet bgs (unsaturated soil).
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17.3 SUPPLEMENTAL GEOLOGICAL AND GEOPHYSICAL INVESTIGATION

A geological and geophysical (VLF electromagnetic [EM] and focused GPR) survey is planned for
purposes of locating factures in the shallow subsurface across DU2 and up to 100 feet beyond its
boundary and possibly detecting both east-east and north-south trending conductive bedrock fractures to
help site three monitoring wells, as described in Table 17-2. The water table at Site 12 may be variable
from monitoring well to monitoring well due to fracture flow. This information will be used in conjunction
with fracture trace analysis and the 2003 bedrock survey information to refine the placement of shallow

monitoring well locations.

A desktop fracture trace analysis will be performed by reviewing available geologic maps and aerial
photography to identify surface expressions of possible fractures that may contain groundwater. A
fracture map and rose diagram will be generated to determine the predominant fracture pattern at the
site. A brief field investigation of bedrock exposures near Site 12 will be performed to collect strike and
dip measurements of faults and fractures to ground-truth the desktop investigation. Strike and dip of
bedrock fractures (e.g., foliation, joints), will be measured using a Brunton compass at bedrock outcrops
located at Site 12. Spacing between parallel fractures and fracture coatings and/or fillings will be noted.
Bedrock outcrops will be located using a GPS with submeter accuracy and depicted on an aerial
photograph of Site 12. Bedrock fracture strike and dips will be compiled using a rose diagram to identify
the predominant fracture directions at the site. In addition, an equal area stereonet will be prepared to

determine the dip direction and magnitude associated with the predominant fracture directions.

A VLF survey is planned across DU2 and up to 100 feet beyond its boundary. Because the survey area
is not large for VLF surveying, collect relatively closely spaced survey data without a large field effort.
The survey will consist of collecting data at 25-foot intervals along 25-foot-spaced survey lines in both
north-south and east-west directions. Surveying north-south is more effective in detecting east-west
trending fractures and vice versa for east-west trending survey lines (more effective in detecting north-
south fractures). VLF surveying relies on low-frequency EM signals from military transmitters that are
becoming scarcer as new technology is developed. Therefore, if during survey mobilization, a reliable
VLF signal is not being broadcast and received, a substitute EM survey may take the place of the VLF

survey, if necessary.

The substitute EM survey would consist of multi-frequency EM surveying along 10-foot-spaced survey
lines in one direction to search for conductive zones that could be attributed to potential fractures. Data
are planned to be collected 10 times per second at a regular walking survey pace. Integrated DGPS

measurements are planned to locate the EM data. Multi-frequency EM surveys typically employ a few
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different simultaneous EM frequencies from a single survey instrument. Theoretically, lower frequencies
can penetrate the ground more deeply than higher frequencies. Actual penetration depths depend on
ground conductivity and will be unknown; however, relatively resistive ground is anticipated based on the
sandy soil conditions expected for the site, and it is anticipated that EM signal penetration into the ground

will be relatively deep (perhaps 20 to 25 feet).

Finally, a GPR survey will be focused on suspect VLF or EM anomalies that could potentially represent
conductive fractures in accordance with SOP-14 (Ground-Penetrating Radar Surveys, Appendix A). A
low-frequency antenna (i.e., 100 MHz) is planned for the GPR survey because lower-frequency EM
signals can penetrate more deeply. The GPR survey will be conducted with survey lines across

suspected possible conductive fractures.

17.4 SURFACE WATER SUPPLEMENTAL POND INVESTIGATION

Characterization of surface water in the pond to aid in planning the future MEC RI SAP will include
inspection of the pond for evidence of surface inflows/outflows, collection of pond depth measurements to
calculate the estimated volume of water in the pond, and collection of a single grab surface water sample
to aid determination of possible discharge scenarios in accordance with Section 14.1 Pond

Characterization and Sediment Sampling (Pond) and Table 17-1.
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Decision Unit

Sampling Locations

Analytical

D Location . :
SL(jbgr)egaL\(l) ocatio Number Samples Rationale Analyses Rationale

Locations refined following geophysics. First, a VLF
fracture trace study will be conducted to determine MC (explosives, nitroglycerin, perchlorate, and metals)
locations of fractures in and around the source area are of concern based on historical operations.
(DU%[)' ‘T’md the”n IGPF; wil ftocus lontfurrt]hﬁr as?es?mg Install three shallow monitoring wells (up to 30 feet bgs) ) _ _
monitoring wet focations o select shallow fracture to assess groundwater from the overall berm area that Explosives (including Hazardous waste constituents are not anticipated

DU6 — locations, where contamination is expected to be Three shallow served as the historical operations area and so is most propellant b | ion debri d

Groundwater biased high in concentration. monitoring wells P ecause only construction debris was encountere

USEPA/MEDEP will be involved in determining
monitoring well locations following the geophysics
investigation.

(see Figure 17-5)

likely to be contaminated; one or more monitoring wells
may be bedrock wells depending on site conditions @e)

Remainder of
Site

TBD

Depending on results from the initial DU6 monitoring
wells, it is recognized that additional monitoring wells may
be needed in a future phase of RI (or site remedy) for the
remainder of the site.

nitroglycerin)
Perchlorate
TAL metals
VOCs
SVOCs
EPH/VPH

during previous investigations; however, the absence of
constituents other than MC (VOCs, SVOCs, and
EPH/VPH) needs to be confirmed. Groundwater is a
media reflective of leaching from soil media as a whole.

If unanticipated contaminants of concern are
encountered in groundwater, the spatial location of the
contamination and groundwater flow direction will aid in
identifying the source area, and additional sampling
may be necessary®®.

=Y

DUs were selected to account for anticipated differing types of contamination and levels of contamination, as well as anticipated different remedies.

2 Additional monitoring wells may need to be installed in the future, during a separate phase of Rl work, if warranted, based on findings for DU6 and other DU soil results and considering spatial coverage, groundwater flow direction, and
presence of previously encountered MEC/MPPEH areas of the site. A separate work plan would be developed for the installation of any monitoring wells beyond the three monitoring wells currently proposed for DU6.

3 If a subsurface anomaly is identified by the UXO Escort, the increment location is to be moved to the nearest area clear of subsurface anomalies within the same increment grid or SU. Because the nhumber and location of increments are
dependent on following Anomaly Avoidance and numerous subsurface anomalies are expected, the number shown may not be achievable.
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Samplln 1) ID Number Matrix ISM/Discrete Target Depth Analytical Group Number of | Sampling S(Cz))P
Location (in bgs) Samples Reference
DU1 — EXISTING BERM MOUND
. . ISM Explosives (Plus NG) 1
12D1-1s01 12D1-1S01-0003 Soil (10 stations X 3 grabs = 0-3"
. TAL Metals 1
30 increments)
. . ISM Explosives (Plus NG) 1
12D1-1S01-R1 12ISM-R001 Soll (10 stations X 3 grabs = 0-3"
3 TAL Metals 1
30 increments)
ISM : SOP-02
12D1-1S01-R2 121SM-R002 Soil (10 stations X 3 grabs = 0-3 Explosives (Plus NG) L SOP-03
3 TAL Metals 1
30 increments) SOP-05
. . ISM Explosives (Plus NG) 1
12D1-1S02 12D1-1S02-1218 Soil (10 stations X 3 grabs = 3-18"
. TAL Metals 1
30 increments)
. . ISM Explosives (Plus NG) 1
12D1-1S02-R1 12ISM-R003 Soll (10 stations X 3 grabs = 3-18"
- TAL Metals 1
30 increments)
DU2 — OVERALL BERM AREA (DU2A, DU2B, DU2C, DU2D, DU2E, and DU2F)
DU2A-a ISM .
12D2Aa-1S01 12D2Aa-1S01-0003 Soil (1 SU X 30 grabs = 30 0-3 Explosives (Plus NG) L
. TAL Metals 1
increments)
DU2A-a ISM-Replicate .
12D2Aa-1S01-R1 121SM-R004 Soil (1 SU X 30 grabs = 30 0-3 Explosives (Plus NG) L
. TAL Metals 1 SOP-02
increments)
SOP-03
DU2A-b ISM . SOP-05
12D2Ab-1S01 12D2Ab-1S01-0003 Soil (1 SU X 30 grabs = 30 0-3 Explosives (Plus NG) L
. TAL Metals 1
increments)
-DU2Ab ISM-Replicate .
12D2Ab-1S01-R1 121SM-R005 Soil (1 SU X 30 grabs = 30 0-3 Explosives (Plus NG) L
. TAL Metals 1
increments)
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Samplln 1) ID Number Matrix ISM/Discrete Target Depth Analytical Group Number of | Sampling S(%P
Location (in bgs) Samples Reference
DU2B ISM .
12D2B-1S01 12D2B-1S01-0003 Soil (1'SU X 10 grabs = 10 0-3 Explosies (Flus NG) :
increments)
DU2B ISM .
12D2B-1S01-R1 121SM-R006 Soil (1 SU X 10 grabs = 10 0-3 EXplOTSAvf:A (eFt)!il:: NG) i
increments)
DU2B ISM .
12D2B-1S01-R2 121SM-R007 Soil (1 SU X 10 grabs = 10 0-3" EXplOTSAvf:A (eFt)!il:: NG) i
increments)
DU2B ISM .
12D2B-1S01-R3 121SM-R008 Soil (1 SU X 10 grabs = 10 0-3" EXplOTSAvf:A (eFt)!il:: NG) i
increments)
DU2C ISM .
12D2C-1S01 12D2C-1S01-0003 Soil (1 SU X 10 grabs = 10 0-3" EXp'OTSA"f:A(G'i;‘f: NG) i
increments) ggggg
DU2C ISM . SOP-05
12D2C-1S01-R1 121SM-R009 Soil (1 SU X 10 grabs = 10 0-3 EXD'?/LVSEA ggf: NG) i
increments)
DU2C ISM .
12D2C-1S01-R2 121SM-R010 Soil (1 SU X 10 grabs = 10 0-3 EXD'?/LVSEA ggf: NG) i
increments)
DU2C ISM .
12D2C-1S01-R3 121SM-R011 Soil (1 SU X 10 grabs = 10 0-3 EXD'?/LVSEA ggf: NG) i
increments)
DU2D ISM .
12D2D-1S01 12D2D-1S01-0003 Soil (1'SU X 10 grabs = 10 0-3 Explosies (Flus NG) :
increments)
DU2D ISM .
12D2D-IS01-R1 12I1SM-R012 Soil (1 SU X 10 grabs = 10 0-3" EXplOTSAvf:A (eFt)!il:: NG) i
increments)
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Samplln 1) ID Number Matrix ISM/Discrete Target Depth Analytical Group Number of | Sampling S((z))P
Location (in bgs) Samples Reference
DU2D ISM .
12D2D-1S01-R2 121SM-R013 Soil (1 SU X 10 grabs = 10 0-3 EXplOTSAVﬁA g:;f: NG) i
increments)
DU2D ISM .
12D2D-IS01-R3 121SM-R014 Soil (1 SU X 10 grabs = 10 0-3" EXplOTSAVﬁA g:;f: NG) i
increments)
DUZE ISM .
12D2E-1S01 12D2E-1S01-0003 Soil (1 SU X 30 grabs = 30 0-3 Explosies (Flus NG) :
increments)
DUZE ISM .
12D2E-1S01-R1 12I1SM-R015 Soil (1 SU X 30 grabs = 30 0-3" EXplOTSAVﬁA g:;f: NG) i
increments)
DUZE ISM .
12D2E-1S01-R2 121SM-R016 Soil (1 SU X 30 grabs = 30 0-3 EXplOTSAVﬁA g:;f: NG) i
increments) SOP-02
SOP-03
DUZE ISM .
12D2E-1S01-R3 121SM-R017 Soil (1 SU X 30 grabs = 30 0-3 Explosies (Flus NG) : SOP-05
increments)
DU2F ISM .
12D2F-1S01 12D2F-1S01-0003 Soil (1 SU X 50 grabs = 50 0-3 Explosives (Flus NG) :
increments)
DU2F ISM .
12D2F-1S01-R1 12ISM-R018 Soil (1 SU X 50 grabs = 50 0-3" EXp'OTSA"f:A(G'i;‘f: NG) i
increments)
DU2F ISM .
12D2F-1S01-R2 121SM-R019 Soil (1 SU X 50 grabs = 50 0-3" EXplOTSAVﬁA g:;f: NG) i
increments)
DU2F ISM .
12D2F-1S01-R3 121SM-R020 Soil (1 SU X 50 grabs = 50 0-3 EXD|0TSAVL6§A g];: NG) i
increments)
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Samplln 1) ID Number Matrix ISM/Discrete Target Depth Analytical Group Number of | Sampling S(%P
Location (in bgs) Samples Reference
DU2 — OVERALL BERM AREA (DU2A, DU2B, DU2C, and DU2E)
12D2A-SBO1 12D2A-SBO1-XXXX® Soil Discrete X—x® Bxplosives (Plus NG 1
TAL Metals 1
12D2A-SB02 12D2A-SB02-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2A-SB03 12D2A-SB03-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2A-SB04 12D2A-SB04-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2B-SB01 12D2B-SBO1-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2B-SB02 12D2B-SB02-XXXX® Soil Discrete X—x® Bxplosives (Plus NG 1
TAL Metals 1
12D2B-SB03 12D2B-SB03-XXXX® Soil Discrete X—x® Bxplosives (Plus NG 1
TAL Metals 1
12D2B-SB04 12D2B-SB04-XXXX® Soil Discrete X—x® Explosives (Plus NG 1
TAL Metals 1 _
SOP-02
- SOP-03
12D2C-SBO1 12D2C-SBO1-XXXX® Soil Discrete X—x® Bxplosives (Plus NG 1
TAL Metals 1
12D2C-SB02 12D2C-SB02-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2C-SB03 12D2C-SB03-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2C-SB04 12D2C-SB04-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2E-SB01 12D2E-SBO1-XXXX® Soil Discrete X-x @ Explosives (Plus NG 1
TAL Metals 1
12D2E-SB02 12D2E-SB02-XXXX® Soil Discrete X—x® Explosives (Plus NG 1
TAL Metals 1
12D2E-SB03 12D2E-SB03-XXXX® Soil Discrete X—x® Explosives (Plus NG 1
TAL Metals 1
12D2E-SB04 12D2E-SB04-XXXX® Soil Discrete X—x® Explosives (Plus NG 1
TAL Metals 1
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Samplln 1) ID Number Matrix ISM/Discrete Target Depth Analytical Group Number of | Sampling S(%P
Location (in bgs) Samples Reference
DU3 — INTERMEDIATE AREA OUTSIDE BERM AREA
. . ISM Explosives (Plus NG) 1
12D3a-1S01 12D3a-1S01-0003 Soil (4 grids x 30 grab = 120 0-3"
- TAL Metals 1
increment)
. . ISM Explosives (Plus NG) 1
12D3a-1S01-R1 121ISM-R021 Soil (4 grid x 30 grab =120 0-3"
. TAL Metals 1 SOP-02
increment)
1SM SOP-03
12D3b-1S01 12D3b-1S01-0003 Soil (4 grid x 30 grab = 210 0-3 Explosives (Plus NG) ! SOP-05
; TAL Metals 1
increment)
12D3b-1S01-R1 12I1SM-R022 Soil (4 grid x slngab =210 0-3 Explosives (Plus NG) !
gne x 59 grab = TAL Metals 1
increment)
DU4 — OUTER AREA OUTSIDE BERM AREA
12D4-1S01 12D4-1S01-0003 Soil (5 grid. x ;Mrab =150 0-3 Explosives (Plus NG) L
gnid. x 5 grab = TAL Metals 1
increment)
ISM Explosives (Plus NG 1 coP-02
12D4-1S01-R1 1211SM-R023 Soil (5 grid x 30 grab = 150 0-3 xplosives (Plus NG) SOP-03
. TAL Metals 1 SOP-05
increment)
12D4-1S01-R2 121SM-R024 Soil G grid x 30 grab = 150 0-3 Explosives (Plus NG) !
gnc x 59 gran = TAL Metals 1
increment)
DUS5 — POND
12D5-SD001-0006 Sediment Discrete 0-6" Explosives (Plus NG) 2
TAL Metals 2 SOP-02
12D5-SD001 VOC 2 SOP-03
. . SvoC 2 SOP-06
12D5-SD001-0612 Sediment Discrete 6-—12" EPH/VPH 2
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Samplin

Location @

ID Number

Matrix

ISM/Discrete

Target Depth
(in bgs)

Analytical Group

Number of
Samples

Sampling SOP
Reference®

12D5-SD002

12D5-SD02-0006

Sediment

Discrete

0-6"

12D5-SD02-0612

Sediment

Discrete

6-12"

Explosives (Plus NG)
TAL Metals
vOC
SvoC
EPH/VPH

NNDNDNDN

12D5-SD003

12D5-SD03-0006

Sediment

Discrete

0-6"

12D5-SD03-0612

Sediment

Discrete

6—-12"

Explosives (Plus NG)
TAL Metals
VOC
SvoC
EPH/VPH

NNDNDNDN

SOP-02
SOP-03
SOP-06

12D5-SD004

12D5-SD04-0006

Sediment

Discrete

0-6"

12D5-SD04-0612

Sediment

Discrete

6—-12"

Explosives (Plus NG)
TAL Metals
vOoC
SvoC
EPH/VPH

NNNDNN

12D5-SD005
(Location M-12)

12D5-SD05-0006

Sediment

Discrete

0-6"

Explosives (Plus NG)
TAL Metals
vOC
SvoC
EPH/VPH

RPRRPRR

12D5-SB001

12D5-SS01-0006

Soil

Discrete

0-12"

12D5-SB01-0612

Soil

Discrete

X-x @

Explosives (Plus NG)
TAL Metals
vOC
SvVoC
EPH/VPH

NNNDNN

SOP-02
SOP-03
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Samplin

Location @

ID Number

Matrix

ISM/Discrete

Target Depth
(in bgs)

Analytical Group

Number of
Samples

Sampling SOP
Reference®

12D5-SB002

12D5-5S02-0006

Soil

Discrete

0-12"

12D5-SB02-0612

Soil

Discrete

X-x®

Explosives (Plus NG)
TAL Metals
vOC
SvoC
EPH/VPH

NNNDNN

12D5-SB003

12D5-SS03-0006

Soil

Discrete

0-12"

12D5-SB03-0612

Soil

Discrete

X-x @

Explosives (Plus NG)
TAL Metals
vOC
SvoC
EPH/VPH

NNNDNN

12D5-SB004

12D5-SS04-0006

Soil

Discrete

0-12"

12D5-SB04-0612

Soil

Discrete

X-x @

Explosives (Plus NG)
TAL Metals
vOC
SvoC
EPH/VPH

PR R RR

12D5-SB005

12D5-SS05-0006

Soil

Discrete

0-12"

12D5-SB05-0612

Soil

Discrete

X=X @

Explosives (Plus NG)
TAL Metals
vOC
SvoC
EPH/VPH

RPRRPRRR

12D5-SB006

12D5-SS06-0006

Soil

Discrete

0-12"

12D5-SB06-0612

Soil

Discrete

X-x @

Explosives (Plus NG)
TAL Metals
vOoC
SvoC
EPH/VPH

RPRRP PR

12SW-pond

12SW-pond

Surface
Water

Grab

X-x @

Explosives (Plus NG)
TAL Metals
vOC
SvoC
EPH/VPH

N N N

SOP-06
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Samplln 1) ID Number Matrix ISM/Discrete Target Depth Analytical Group Number of | Sampling S((z))P
Location (in bgs) Samples Reference
DU6 — GROUNDWATER
Explosives (Plus NG) 1
TAL Metals 1
) ) @ | Groundwa Screened VOC 1
12D6-MWO01 12D6GWO001-MMYY ter NA interval SVOC 1
Perchlorate 1
EPH/VPH 1
Explosives (Plus NG) 1
TAL Metals 1
12D6MW02 12D6GWO002-MMYY® | Groundwa NA Screened voc L SOP-01
ter interval SvoC 1
Perchlorate 1
EPH/VPH 1
Explosives (Plus NG) 1
TAL Metals 1
) @ | Groundwa Screened VOC 1
12D6MWO03 12D6GWO003-MMYY ter NA interval SVOC 1
Perchlorate 1
EPH/VPH 1

1 Replicates (indicated by R1, R2, R3) are detailed in Worksheet #14. Each replicate sample is an individual samples and should not be
combined with any other sample in a DU.
2 Sampling tasks are detailed in Worksheet #14. SOPs are included in Appendix A.
3 XXXXand X — X' represent the interval of the non-saturated sample in inches for ISM samples and in feet for discrete samples from 1 to 5 feet
bgs or until bedrock or groundwater is encountered. Depth will be determined in the field based on visual and olfactory observations. If no
visual or olfactory observations indicate potential contamination, samples will be collected from 1 to 3 feet bgs (unsaturated soil). For
example, if sample is collected from 1 to 3 feet bgs, the depth will be recorded as 0103. For surface water, the sample interval will be
determined based on the pond depth and the sample will be collected from midway between the water and sediment surfaces.
4 MMYY — month and year sample is collected.

Note: Field duplicate and MS/MSD samples will be collected at a frequency of 1 per 20 for discrete samples per medium per analyte for laboratory

samples
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PRESERVATION

ANALYTICAL AND MAXIMUM
CONTAINERS SAMPLE REQUIREMENTS
ANALYTICAL PREPARATION . Q . HOLDING TIME
MATRIX (number, size, VOLUME (chemical, :
GROUP METHOD/ SOP dt i i t lioht (preparation/
REFERENCE and type) (units) emperature, lig analysis)
protected)
VOCs (minus SW-846 5030, 8260B/ Three 40-mL volatile 40 milliliter Hydrochloric acid (HCI) to .
EDB) CA-202 vials (mL) pH< 2, coolto <6 °C 14 days to analysis
0.5mL of sodium
Ethylene Two 40-mL volatile thiosulfate, no .
Dibromide (EDB) EPA 504.1/ CA-326 vials 40 mL headspace, 14 days to analysis
Cool to <6 °C.
SW-846 3010B, and One llslg?]rsi(tl_) High Nitric acid (HNO3) to pH < 6 months to analysis
Metals (total) 6020A, 7470A/ CA-604, Polveth ly 100 mL 2- Cool to <6 OCp except mercury which
CA-615, CA-627 olyethylene » Lool1o = is 28 days to analysis
! (HDPE) bottle
SVOCs (including | SW-846 3510C or 3520C, Two 1-L amber 7 days for
Groundwater low-level PAHs 8270D/8270D SIM/ CA- lass bottles 1000 mL Cool to <6 °C preparation; 40 days
and 1,4-dioxane) 226, CA-213, CA-502 9 to analysis
Explosives plus SW-846 8330B Two 1-L glass 1L Cool to above freezing extraZti(:)inzlgndt! s o
Nitroglycerin Katahdin CA-402, CA-548 amber bottles and <6 °C 4 daY
analysis
MADEP-VPH-04-1.1 Two 40-mL glass 15 mL methanol, cool to < 6 .
VPH Katahdin SOP CA-312 vials 159 °C 28 days to analysis
MADEP-EPH-04-1.1 . .
EPH Katahdin SOP CA-322, Two 1-L amber 1000 mL 5 mL of 1:1 HCI, cool to < 6| 14 days to extraction,

CA-511

glass bottles

°C 40 days to analysis
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ANALYTICAL AND

PRESERVATION

MAXIMUM

CONTAINERS SAMPLE REQUIREMENTS
MATRIX ANALYTICAL PREPARATION b ) VOLUME Q hemical HOLDING TIME
GROUP METHOD/ SOP (number, size, . (chemical, (preparation/
REEERENCE and type) (units) temperature, light analysis)
protected)
Three Terra Core 5 grams (g) Sodium bisulfate or water
samplers 9 9 and freezeto -10° C 48 hours from
SW-846 5035, 8260B sampling to
VOCs /CA-202, CA-214 One 2-ounce (07) preparation, 14 days
wide-mouth jar for 59 Cool to <6 °C to analysis
percent moisture
SW-846 3050B, and One 4-0z glass jar 6 months to analysis
Metals 6020A, 7471B/ CA-605, with a Teflon-lined 249 Cool to <6 °C for ICP metals; 28
CA-611, CA-627 lid days for mercury
SW-846 3050B, and ; _ 6 months to analysis
Metals —d_'S'V' 6020A, 7471B/ CA-605, Ognae||§:,ats,ﬂz,?eaf’o? 1lto4 Cool to above freezing for ICP metals; 28
(no grinding) CA-611, CA-627 other container kilograms and<6°C days for mercury
. ) SW-846 3540C or 3550C, One 4-07 alass iar
SVOCs (including | g570p/8270D SIM/ CA- | 1 0= BES8 1o 30 Cool to <6 °C 14 days to extraction,
Solid low level PAHS | 556 CA-213, CA-512, o g = 40 days to analysis
and 1,4-dioxane) CA-526 I
. . 14 days until
Explosives plus SW-846 8330B ) . Cool to above freezing .
Nitroglycerin Katahdin CA-402 One 4-0z glass jar 309 and <6 °C extraction, 40. days to
analysis
Explosives plus
nitroglycerin — SW-846 8330B One plastic bag, 5- 1to 4 Cool to above freezing 14 days until
ISM (sample ALS 09-8330B Grindi gallon bucket, or kilograms and <6 °C extraction
preparation — - fnding other container =
grinding only)
MADEP-VPH-04-1.1 Two 40-mL glass 15 mL methanol, cool to < 6 .
VPH Katahdin SOP CA-312 vials 159 °C 28 days to analysis
MADEP-EPH-04-1.1 14 days to extraction
EPH Katahdin SOP CA-322, 4-oz wide-mouth jar 1049 Coolto <6 °C Y -
40 days to analysis
CA-511
051204/P
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PRESERVATION

ANALYTICAL AND MAXIMUM
CONTAINERS SAMPLE REQUIREMENTS
MATRIX ANALYTICAL PREPARATION b ) VOLUME Q hemical HOLDING TIME
GROUP METHOD/ SOP (number, size, . (chemical, (preparation/
REEERENCE and type) (units) temperature, light analysis)
protected)
14 days to TCLP
SW-846 1311, extraction. Thenl4
SW-846 5030/8260B, days to analysis for
T(li_li_SF: (F;reg:l:?éts)ry SW-846 8151A, One 4-0z glass jar 125’09 VS?/%S(/: Coolto0to 6 °C VOC and 7 days until
9 SW-846 3510C 8081A, 9 extraction, 40 days to
SW-846 3510C/8270D analysis for all
SVOCs
180 days to TCLP
extraction, except
TCLP Regulatory SW-846 1:}11, I . I . OImercur;k/; which LZ| 28
List Inorganics SW-846 3010A/6010C, One 4-0z glass jar 100 g Coolto0to 6 °C ays. T en 180 days
SW-846 7470A to analysis, except
mercury, which is 28
days to analysis
Aqueous and Solid SW-846 1010A One 4-0z glass jar unspecified Coolto <6 °C 7 days to analysis
IDW? Ignitability Unspecified )
One 50&?&: plastic unspecified Coolto <6 °C 7 days to analysis
One 4-0z glass jar Analyze as soon as
SW-846 9045D with a Teflon-lined 20g Coolto<6 °C y .
lid possible
pH
One 500-mL plastic o Analyze as soon as
SW-846 9040C bottle 50 mL Cool to <6 °C possible
. . One 4-0z glass jar 59 Coolto0to 6 °C 14 days to analysis
Reactive Cyanide
: ; SW-846 9012A One 250-mL plastic Sodium hydroxide to a pH .
Reactive Cyanide Y p
y bottle 50 mL > 12: Cool to <6 °C 14 days to analysis
Reactive Sulfid SW-846 9030, 9034 One 4-0z glass jar 259 Coolto0to 6 °C 7 days to analysis
cactive Sulf!de One 250-mL plastic Zinc Acetate and Sodium .
Reactive Sulfide SM4500S-2 CF 250 mL 7 days to analysis

bottle

Hydroxide; Cool to < 6°C

EDB - Ethylene dibromide.

051204/P

CTO 69




NAS Brunswick Site 12 EOD Area
UFP-SAP for MC

Revision: 1

Date: October 2012

Worksheet 19

Page 112 of 166

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).

2 IDW sample analyses are presented on this worksheet for the utilization of field personnel. QC information is not presented in any of the
remaining worksheets for these samples.

3 Incremental sampling with milling (grinding) is required to obtain accurate mean site concentrations with minimal data variability (while
minimizing analytical costs); however, for some metals, milling can increase detected concentration because milling releases metals that occur
naturally in the soil. Therefore, metals analysis for ISM samples will not be milled or ground prior to analysis. All sample preparation prior to
the grinding step including sample disaggregation and sieving will be completed. In addition, malleable metals such as aluminum, copper, and
lead could smear in the grinding chamber during the milling process if a significant amount of larger particle size metal particles are present in
the ISM samples. This could result in low results in some samples and carryover issues in other samples. The Project Team will review field
and laboratory observations regarding the presence of metallic particles and compare the concentrations of aluminum, copper, and lead in the
replicate/triplicate samples from DU1 to determine if this may be an issue and if warranted discussed in the uncertainty analysis during the risk
assessment.
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SAP Worksheet #20 -- Field Quality Control Sample Summary Table
(UFP-QAPP Manual Section 3.1.1)

. No. of . No. of . No. of Total No.
. Analytical | No. of Field No. of C No. of Equip. L of
Matrix Sampling ; e @ | Replicates for @) VOC Tri
Group . Duplicates MS/MSDs ®) Blanks @) Samples
Locations Incremental Blanks
to Lab
Discrete Sampling
Explosives 6 1 1/1 - 1 -- 8
TAL Metals 6 1 1/1 -- 1 -- 8
Surface Soil VOCs 6 1 11 - 1 1 9
SVOCs 6 1 1/1 -- 1 -- 8
EPH/VPH 6 1 1/1 -- 1 -- 8
Explosives 26 2 2/2 - -- -- 7
Subsurf TAL Metals 26 2 2/2 -- - -- 7
sgnsu ace VOCs 6 1 11 ~ - 1 8
SVOCs 6 1 1/1 -- -- -- 7
EPH/VPH 6 1 1/1 -- -- -- 7
Explosives 9 1 1/1 - 1 -- 11
TAL Metals 9 1 1/1 -- 1 -- 11
Sediment VOCs 9 1 1/1 -- 1 1 12
SVOCs 9 1 1/1 -- 1 -- 11
EPH/VPH 9 1 1/1 -- 1 -- 11
Explosives 3 1 1/1 - 1 -- 5
TAL Metals 3 1 1/1 -- 1 -- 5
Groundwater VOCs 3 1 1/1 -- 1 1 6
SVOCs 3 1 1/1 -- 1 - 5
EPH/VPH 3 1 1/1 -- 1 - 5
Perchlorate 3 1 1/1 - 1 -- 5
Explosives 1 - - - -- -- 1
TAL Metals 1 -- -- -- -- -- 1
Surface Water VOCs 1 -- -- -- -- 1 2
SVOCs 1 -- -- -- -- -- 1
EPH/VPH 1 -- -- -- -- -- 1
ISM Sampling
. Explosives 12 - - 24 1 -- 35
Surface Soil TAL Metals 12 ~ ~ 24 1 ~ 35
Subsurface Explosives 1 - - - -- -- 1
Soil TAL Metals 1 -- -- -- - - 1
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1 Duplicates will be collected at a rate of 1 per 20 discrete samples.

2 MS/MSD samples will be collected at a rate of 1 per 20 discrete samples. Although MS/MSDs are not typically considered field QC samples, they are
included here because location determination is often established in the field. The MS/MSDs are not included in the total number of samples sent to the
laboratory.

ISM replicate samples are listed in Worksheets #s 17 and 18.

Equipment blanks will be collected at a frequency of one per type of equipment per medium (one soil — from the hand auger, one sediment — dredge, 1
groundwater — pump, 1 ISM — core sampler).

5 Trip blanks will be collected at a frequency of one per cooler containing VOC samples.

A~ w
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Reference Originating Modified for
Title, Revision Date, and/or Number Organization of Equipment Type Project Work? Comments
Number ,
Sampling SOP (YIN)
- Multi-parameter water quality
SOP-01 SA-1.1- Grour_1dwater Sampl_e Acquisition Tetra Tech meter, such as a Horiba U-22 or Y
and Onsite Water Quality Test YSI
Stainless steel or disposable
SOP-02 SA-1.3 - Soil Sampling Tetra Tech trowel, long-handled sampling Y
device (Hand Auger)
SOP-03 GH-1.5 Borehole and Sample Logging Tetra Tech None
SOP-04 SA-7.1 Decontamination Of Field Tetra Tech None
Equipment
Incremental Sampling (Is) Methodology
SOP-05 For Soil and/or Sediment for the military Tetra Tech None Y
munitions response program
Stainless steel or disposable
SA-1.2 Surface Water And Sediment trowel, long-handled sampling
SOP-06 Sampling Tetra Tech device (Wildco Hand Core Y Contained in
Sampler) Appendix A
SOP-07 GH-2.8 Groundwater_Monltorlng Well Tetra Tech Drill rig (provided by Dirilling v
Installation subcontractor)
SOP-08 GH-1.3 - Soil And Rock Drilling Methods Tetra Tech Drill rig (provided by Drilling Y
subcontractor)
SOP-09 GH-1.2 - Evaluation of Existing Monitoring Tetra Tech Water level indicator Y
Wells and Water Level Measurement
SOP-10 SA-6.1 - Non-RadlploglcaI Sample Tetra Tech Field !ogbook, sam_ple log sheets, N
Handling boring logs, Chain of custody
SOP-11 GPS Data Collection And Transfer Tetra Tech Trimble GPS Unit — Hand held N
SOP-12 SA-6.3 - Field Documentation Tetra Tech Field !ogbook, Sam.ple log sheets, N
boring logs, Chain of custody
SOP-13 CT-4 0 - Sample Nomenclature Tetra Tech none N
SOP-14 GH-3.4 - Ground-Penetrating Radar Tetra Tech GPR N
Surveys
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. : L) Acceptance . . Responsible SOP
Field Equipment Activity Frequency Criteria Corrective Action Person Reference? Comments
Magnetic Locator | Visual Beginning of | Operating Replace battery, Tetra Tech | Worksheet #14.
(Schonstedt ~ GA- | Inspection/ day and after | properly replace instrument | UXO Escort
52Cx) Operational battery
change
GPS Positioning Beginning and | Accuracy: sub- | Wait for better signal, | Tetra Tech FOL | SOP-11 SOP located in
end of each | meter horizontal | replace unit, or | or designee Appendix A.
day used dilution of precision | choose alternate
(HDOP) <3, number | location technique
of satellites at least
four.
Multi-Parameter Visual Daily Manufacturer's Operator  correction | Tetra Tech FOL | SOP-01 SOP located in
Water Quality Meter | Inspection guidance. or replacement or designee Appendix A.
(YSI 600 Series or
similar) Calibration/ Beginning and
Verification end of day
PID Visual Daily Manufacturer's Operator  correction | Tetra Tech FOL | Operation See Manufacturer's
Inspection guidance or Replacement or designee according to | Instruction included
manufacturer’s with equipment.
Calibration/ Beginning and instructions
Verification end of day
Turbidity Meter | Visual Daily Manufacturer's Operator  correction | Tetra Tech FOL | SOP-01 SOP located in
(LaMotte 2020 or | Inspection guidance; or replacement or designee Appendix A.
similar) calibrations must
Calibration/ Beginning and | bracket expected
Verification end of day values.
Initial Calibration
Verification (Icv)
must be <10
nephelometric
turbidity units
(NTUs).

1 Activities may include calibration, verification, testing, maintenance, and/or inspection.
2 From the Project Sampling SOP References table (Worksheet #21).
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Variance N
Laboratory Definitive or Organization tg (g:’eanlq'tsy Mogrlgjicétfor
SOP Title, Revision Date, and/or Number Screening Matrix and Analytical Group Instrument Performing I\)I/anual Work?
Number Data Analysis (QSM)? (Y/IN)
(Y/N)
Analysis of Volatile Organic . . Gas Chromatography
CA-202 Compounds by Purge and Trap pefinive | aad Zeﬂgigtqgéosu;rgvﬁg (o Katahdin N
GCIMS: SW-846 Method 8260, 05/11, q P Mass Spectroscopy N
L VOCs
Revision 12. (MS)
Analysis of Semivolatile Organic Soil, sediment, groundwater
: Compounds by: SW-846 Method 8270 - and aqueous QC samples / .
CA-213 — Modified for Selected lon Monitoring Definitive low-level PAHs and 1,4- GCIMS Katahdin N N
(SIM), 05/11, Revision 9. dioxane)
Closed-System Purge-And-Trap And
Extraction For Volatile Organics In Soil - . .
CA-214 And Waste Samples Using SW846 Definitive Soil /VOCs Tekmar, Arcon, Encon Katahdin NA N
Method 5035, 09/08, Revision 5.
Analysis of SVOAs by Capillary Soil, sediment, groundwater
CA-226 Column GC/MS: SW-846 Method Definitive and aqueous QC samples/ GCIMS Katahdin N N
8270D, 01/12, Revision 3. SVOCs
Extraction and Analysis of EDB (1,2-
Dibromoethane), DBCP (1,2-Dibromo- GC/ Electron Capture
CA-326 3-chloropropane), and 1,2,3-TCP Definitive Groundwater/EDB p Katahdin N N
) ; Detector (ECD)
(1,2,3-Trichloropropane) in Water buy
EPA Method 504.1, 04/10, Revision 8.
Preparation of Aqueous Samples For (ér((:)usr;dmwa}teesr /agsgqciegﬁds
CA-502 Extractable Semivolatile Analysis, Definitive P NA / Extraction Katahdin NA N
- low level PAHs and 1,4-
10/09, Revision 6. . h
dioxane Extraction
Preparation of Sediment/Soil Samples . .
o . Soil and Sediment / SVOCs
CA-512 By Sonication Using Method .3550 I_:or Definitive and low level PAHs and 1,4- NA / Extraction Katahdin NA N
Subsequent Extractable Semi-Volatiles dioxane Extraction
Analysis, (Revision 8, 08/10)
Preparation of Sediment/Soil Samples
By Soxhlet Extraction Using Method Soil and sediment/ SVOCs Katahdin
CA-526 3540 For Subsequent Extractable Definitive and low level PAHs and 1,4- NA / Extraction Analytical NA N
Semivolatile Analysis, (Revision 7, dioxane Extraction Services, Inc.
08/10)
Determination of Nitroaromatics And Soil, sediment, groundwater, H'g?{gﬁ:grfa“ﬁu'd
CA-402 Nitramines By HPLC Method 8330 Definitive and aqueous QC samples / grapny Katahdin N N
(Revision 6, 01/12) Explosives plus nitroglycerin (HPLC)/ Ultraviolet (UV)
' P P 9y Detector
Preparation of Aqueous And Solid Sa(:g :eﬂgigtbgé()::n(:v"laet:;’
CA-548 Samples For Explosive Analysis By Definitive Exolo sC?v es plus nitro |pc erin NA / Extraction Katahdin N N
Method 8330 (Revision 0, 01/12) P pIuS nitrogly
Extraction
ALS 09- Mechanical Grinding of Solids/Soils . ’ .
8330B Through the Use of a Ring Puck Mill Definitive Soil ar}?sssggwelggfnﬁp)loswes L:tﬁ) :agepg:?r:girz ALS N N
Grinding (Revision 4, 09/13/09) P y ry 9
Acid Digestion of Aqueous Samples by Groundwater and aqueous
CA-604 EPA Method 3010 for ICP and ICP-MS Definitive QC samples / Metals NA - Sample Katahdin NA N
Analysis of Total or Dissolved Metals Digestion Preparation
(Revision 5, 04/10) 9
Acid Digestion of Solid Samples by
} USEPA Method 3050 for Metals by T Soil and sediment / Metals NA — Sample ;
CA-605 ICP-AES and GFAA (Revision 5, Definitive Digestion Preparation Katahdin NA N
09/10)
Digestion and Analysis Of Solid . . .
CA-611 Samples For Mercury By USEPA Definitive Solllgiar;cétis;?lg:%n;\ag/llesricsury E&%r\/%gﬂr(@\([)ﬂg Katahdin N N
Method 7471 (Revision 8, 12/10) 9 y P
Digestion and Analysis Of Aqueous Groundwater, and aqueous
CA-615 Samples For Mercury By USEPA Definitive QC samples / Mercury CVAA Katahdin N N
Method 7470 (Revision 6, 05/11) Digestion/ Analysis
Trace Metals Analysis By ICP-MS Soil, sediment, groundwater, Inductively Coupled
CA-627 Using USEPA Method 6020 (Revision Definitive and aqueous field QC Plasma - Mass Katahdin N N
7, 04/10) samples/ Metals Spectroscopy(ICP-MS)
Method for the Determination of Soil, sediment, groundwater,
CA-312 Volatile Petroleum Hydrocarbons Definitive and aqueous QC samples / GC/ FID/ PID Katahdin NA N
(MADEP - VPH) (Revision 8, 12/11) VPH
Method for the Analysis of Extractable Soil, sediment, groundwater,
CA-322 Petroleum Hydrocarbons by MADEP — Definitive and aqueous QC samples / GC/FID Katahdin NA N
EPH (Revision 10, 01/12) EPH
Extraction of Petroleum Hydrocarbons Soil, sediment, groundwater,
CA-511 From Samples for Analysis by MADEP Definitive and aqueous QC samples / NA/ Extraction Katahdin NA N
— EPH Methods (Revision 7, 04/10) EPH Extraction
Liquid
. . Shallow/Perched Chromatography/Mass .
BR-LC-004 Perchlorate in Waters and Soils, Definitive Groundwater and Agueous Spectrometry/Mass TestAmerlca N N
07/28/11, Rev. 4 Burlington
QC samples/ Perchlorate Spectrometry
(LC/MS/MS)

1. Katahdin SOPs begin with CA. The BR-LC-004 SOP is from Test America and the ALS SOP is from ALS.
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Person

Instrument Calibration Freq_uengy of Acceptance Criteria Corrective Action Responsible for SOP 1
Procedure Calibration ; . Reference
Corrective Action
N . . . . . o Analyst, Supervisor
GC/IMS Initial  Calibration | Calibrate the instrument|VOCs (except vinyl chloride): The | Repeat calibration if criterion is not met CA-202
VOCs (ICAL) - A|when it is received and |average Response Factors (RFs) for
minimum five- | after a major change or if | System Performance Check Compound

point calibration is
required.

the daily calibration fails.

(SPCCs) must be > 0.30 for
chlorobenzene and 1,1,2,2-
tetrachloroethane and =2 0.10 for
chloromethane, 1,1-dichloroethane and
bromoform.

The Percent RSD (%RSD) for RFs for
Calibration Check Compounds (CCCs)
must be < 30%, and one option below
must be met:

Option 1) %RSD < 15% for all other
compounds. If not met:

Option 2) Linear least squares
regression: correlation coefficient (r) 2
0.995.

Option 3) Non-linear regression:
coefficient of determination (r?) 2 0.99 (6
points for second order).

ICV (Second | Once after each ICAL. The Percent Recovery (%R) must be|Correct problem and verify second source
Source) within ~ 80-120% for all target|standard. Rerun second source verification. If
compounds. that fails, correct problem and repeat ICAL.

Analyst, Supervisor

Retention Time
(RT) Window
Position
Establishment

Once per ICAL for each
analyte and surrogate.

Position shall be set using the midpoint
standard of the ICAL curve when ICAL
is performed. On days when ICAL is
not performed, the initial continuing
calibration verification is used.

NA.

Analyst, Supervisor

Evaluation of
Relative Retention
Times (RRTS)

With each sample.

RRT of each target analyte must be
within £ 0.06 RRT units.

Correct problem, then rerun ICAL.

Analyst, Supervisor
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Person

Instrument Calibration Freq_uenqy of Acceptance Criteria Corrective Action Responsible for SOP 1
Procedure Calibration ; . Reference
Corrective Action
Analyst, Supervisor
GC/MS Continuing Analyze a standard at the | VOCs (except vinyl chloride): The RFs |DoD project level approval must be obtained for
VOCs (con't) | Calibration beginning of each 12-|for SPCCs must be > 0.30 for |each of the failed analytes or CA must be taken.
Verification (CCV) |[hour  shift after a|chlorobenzene and 1,1,2,2- o
bromofluorobenzene tetrachloroethane and = 0.10 for|Correct problem, then rerun calibration
(BFB) tune. chloromethane, 1,1-dichloroethane and | Verification.  If that fails, then repeat ICAL.
bromoform. Reanalyze all samples since last acceptable
CCV.
The %D for all target compounds and
surrogates must be < 20% (D =
Difference or Drift).
Analyst, Supervisor
BFB Tune Every 12 hours. Criteria listed in Section 7.3, current | Retune and/or clean source.
revision of SOPs CA-202 and CA-220.
GC/ECD- ICAL - six-point Instrument receipt, major | One of the options below: Option 1:|Repeat ICAL and/or perform necessary | Analyst, Supervisor |CA-326
EDB calibration instrument change, when | %RSD for each analyte must be < 20%; | equipment maintenance. Check calibration
CCV does not meet|Option 2: linear least squares |standards. Reanalyze affected data.
criteria. regression: r must be = 0.995; Option 3:
non-linear regression: r* must be 2 0.99
(6 points shall be used for second
order).
Quality Control Immediately following | %R must within 70%-130%. (1) Reanalyze standard Analyst, Supervisor
Sample calibration. (2) Reprepare standard
Reprepare standard from fresh stock.
MDL Check After initial calibration. %R must within 60%-140%. (3) Reanalyze standard Analyst, Supervisor
Standard (4) Reprepare standard
Reprepare standard from fresh stock.
Dibromochloromet | After initial calibration. Peak separation from  Ethylene | Instrument Maintenance Analyst, Supervisor
hane Check dibromide
sample
Cccv Every 12-hour shift of | %R must within 70%-130%. Evaluate the samples: If the %R >130 and |Analyst, Supervisor
operation. sample results are <LOQ, narrate. If %R<70 or
At the beginning and/or >130 only on one channel, narrate. If %R<70 or
end of analytical >130 and is likely a result of matrix interference,
sequence. narrate. Otherwise, reanalyze all samples after
the first failing CV.
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Instrument Calibration Freq_uenqy of Acceptance Criteria Corrective Action Responsible for SOP 1
Procedure Calibration ; . Reference
Corrective Action
Analyst, Supervisor
GC/MS  (full | ICAL - A minimum | Instrument receipt, | SVOCs (except PAHS): Recalibrate and/or perform the necessary CA-226,
scan) five-point instrument change (new equipment maintenance. Check the calibration
calibration is | column, source cleaning, | The average RF for SPCCs must >|standards. Reanalyze the affected data. CA-213
SVOCs required. etc.), when CCV is out of | 0.050;
crlt_erla._ Six-point.initial The %RSD for RFs for CCCs must be
calibration for all .
<30%, and one option below must be
GC/MS analytes. et
(SIM)
Option 1) %RSD < 15% for all other
PAHs+ 1,4 compounds. If not met:
dioxane
Option 2) Linear least squares
regression: r 2 0.995
Option 3) Non-linear regression: r* =
0.99 (6 points for second order).
PAHSs - Project-specific criteria:
The average RF for all target
compounds must be >0.050.
The %RSD for all target compounds
must be <30%. If not met, Option 2 or
Option 3 above must be met.
Analyst, Supervisor
Breakdown Check | At the beginning of each | The degradation must be < 20% for|Correct the problem then repeat breakdown
(DDT only) 12-hour analytical | DDT to verify inertness of the injection | check. No samples shall be run until
sequence. port. degradation is £20% for DDT.
Analyst, Supervisor
ICV (Second | Once after each ICAL. The %R must be within 80-120% for all | Correct problem and verify second source
Source) target compounds. standard. Rerun second source verification. If
that fails, correct problem and repeat ICAL.
Analyst, Supervisor
RT Window | Once per ICAL for each | Position shall be set using the midpoint | NA.
Position analyte and surrogate. standard of the ICAL curve when ICAL
Establishment is performed. On days when ICAL is
not performed, the initial CCV is used.
Analyst, Supervisor
Evaluation of | With each sample. RRT of each target analyte must be | Correct problem, then rerun ICAL.
RRTs within £ 0.06 RRT units.
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Instrument Calibration Freq_uenqy of Acceptance Criteria Corrective Action Responsible for SOP 1
Procedure Calibration ; . Reference
Corrective Action
Analyst, Supervisor
ccv Analyze a standard at the | SVOCs (except PAHS): DoD project level approval must be obtained for
beginning of each 12- each of the failed analytes or CA must be taken.
hour shift after a|The RF for SPCCs must be >0.050;
decafluorotriphenviphos Correct  problem, then rerun calibration
hine (DFTPP‘; tun)é_p P The %D for all target compounds and verification.  If that fails, then repeat ICAL.
surrogates must be = 20%D (D =|Reanalyze all samples since last acceptable
Difference or Drift) CCV.
PAHSs - Project-specific criteria:
The RF for all target compounds must
be >0.050.
The %D for all target compounds and
surrogates must be < 25%D. (D =
Difference or Drift)
Analyst, Supervisor
DFTPP Tune Every 12 hours Criteria listed in Section 7.4, current | Retune and/or clean source.
revision of SOPs CA-204 and CA-213
Analyst, Supervisor
ICP-MS -| Tune Daily prior to calibration | Mass calibration must be within 0.1 amu | Perform necessary equipment maintenance. CA-627
Metals of true value, Resolution must be < 0.9
amu at 10% peak height.
RSD must be < 5% for at least four
replicate analyses.
Analyst, Supervisor
ICAL Daily prior to sample |4 point calibration plus blank — The r | Recalibrate and/or perform necessary equipment
analysis. must be = 0.995. maintenance. Check calibration standards.
Analyst, Supervisor
ICV (Second | Once after each ICAL,|The %R must be within 90-110% of true | Do not use results for failing elements unless the
Source) and before beginning a | value for all analytes. ICV > 110% and the sample results are non-
sample run. detect.
Investigate and correct problem.
Analyst, Supervisor
Calibration Blank | Before beginning a|No analytes detected > LOD. For|Correct the problem, then re-prepare and
sample sequence, after | negative blanks, absolute value < LOD. |reanalyze.
every 10 samples and at
end of the analysis
sequence.
Analyst, Supervisor
ccv After every 10 samples | The %R must be within 90-110% of true | Correct problem, rerun calibration verification. If
and at the end of each | value for all analytes. that fails, then repeat ICAL. Reanalyze all
run sequence. samples since the last successful calibration
verification.
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Instrument Calibration Freq_uenqy of Acceptance Criteria Corrective Action Responsible for SOP 1
Procedure Calibration ; . Reference
Corrective Action
Analyst, Supervisor
ICP-MS — | Low-level Daily, after one-point| The %R must be within 80-120% of true | Do not use results for failing elements, unless
Metals Calibration Check | ICAL. value for all analytes. low-level standard recovery.> upper limit and
(continued) | Standard sample results are non-detect. Investigate and
correct the problem.
Analyst, Supervisor
Mercury ICAL Upon instrument receipt, | Initial Calibration, 5 points plus a | Recalibrate and/or perform necessary equipment CA-611,
Analyzer major instrument change, | calibration blank - r = 0.995. maintenance. Check calibration standards.
at the start of each day. CA-615
Analyst, Supervisor
ICV (Second | Once after each ICAL,|The %R must be within 90-110% of true | Correct problem and verify second source
Source) prior to beginning a|value for mercury. standard. Rerun ICV. If that fails, correct problem
sample run. and repeat ICAL.
Analyst, Supervisor
Calibration Blank | Before beginning a|No analytes detected > LOD. For|Correct problem. Re-prep and reanalyze
sample sequence, after | negative blanks, absolute value < LOD. | calibration blank. All samples following the last
every 10 samples and at acceptable calibration blank must be reanalyzed.
end of the analysis
sequence.
Analyst, Supervisor
ccv Beginning and end of | The %R must be within 90-110% of true | Correct problem, rerun calibration verification. If
each run sequence and | value for mercury. that fails, then repeat ICAL. Reanalyze all
every 10 samples. samples since the last successful calibration
verification.
HPLC/UV ICAL - A Prior to sample analysis. | The apparent signal-to-noise ratio at the | Correct problem, then repeat ICAL. No samples | Analyst, Supervisor | katahdin
) minimum of a five- LOQ must be at least 5:1. If linear can be run without a valid ICAL.
Explosives point calibration regression is used, Linear Regression CA-402
P!US ) curve is analyzed Correlation Coefficient (r) must be
nitroglycerin > 0.995. If Internal Standardization is
used, relative RSD for target analytes
must be < 15%.
ICV - Second Once after each ICAL, The %R of all target analytes and Correct problem and verify second source Analyst, Supervisor
source prior to beginning a surrogates must be within 80-120% of | standard. Rerun ICV. If that fails, correct
sample run. the true value. problem and repeat ICAL. No samples may be
run until calibration has been verified.
ccv Prior to sample analysis, | All target analytes and surrogates must | Correct problem, rerun CCV. If that fails, then Analyst, Supervisor
after every 10 field be =20 %D of the expected value from | repeat ICAL. Reanalyze all samples since last
samples, and at the end | the ICAL. successful CCV.
of the analysis sequence.
Interference At the beginning of an The absolute value of ICS A recoveries | Terminate analysis, locate and correct problem, | Analyst, Supervisor
Check Standard analytical run and every | must be < LOD and ICS B %Rs must be | reanalyze ICS, reanalyze all samples.
(ICS)-ICSA & 12 hours. within 80-120 % of the true value.
ICSB
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. . Person
Instrument Calibration Freq_uenqy of Acceptance Criteria Corrective Action Responsible for SOP 1
Procedure Calibration ; . Reference
Corrective Action
GCI/FID/IPID |ICAL Instrument receipt, major | The %RSD of all project compounds Investigate and repeat ICAL. Analyst, Supervisor |SOP CA-312
instrument change, when | must be < 25%.
VPH Continuing Calibration
Verification does not
meet criteria.
ICV (Second Once after each initial The %D for all project compounds must | (1) Reanalyze standard. Analyst, Supervisor
Source) calibration. be =25% of the expected value. (2) Reprepare standard.
Reprepare standard from fresh stock.
ccv Analyze prior to sample | The %D must be <25%. Evaluate the samples: If the %D >25% (30% for | Analyst, Supervisor
analysis, after every 20 n-nonane) and sample results are <LOQ,
samples and at end of narrate. Otherwise, reanalyze all samples after
sequence. last acceptable CV.
GC/FID ICAL Prior to sample analysis. | The %RSD must be < 25% or the r must | Investigate and repeat ICAL. Analyst, Supervisor SOP CA-322
be 20.99.
EPH
ICV (Second Immediately following The %D for all project compounds must | (1) Reanalyze standard. Analyst, Supervisor
Source) calibration. be <25% of the expected value. (2) Reprepare standard.
Reprepare standard from fresh stock.
ccv After every 20 samples; If | The %D must be <30% for n-nonane Evaluate the samples: If the %D >25% (30% for | Analyst, Supervisor
calibration curve and <25%for all other analytes. n-nonane) and sample results are < LOQ,
previously ?nawzed, The closing CCV may have four narrate. Otherwise, reanalyze all samples after
analyze daily before analytes> than 25%D, but must be < last acceptable CCV.
samples. 40%D.
Tune Prior to ICAL and after Tuning standards must contain the Re-tune instrument. If the tuning will not meet | Analyst/ TA SOP- BR-
HPLC/ESI/ oo - o ;
any mass calibration or analytes of interest and meet acceptable criteria, an instrument mass Supervisor LC-004
MS maintenance is acceptance criteria outlined in the calibration must be performed and the tuning
performed. laboratory SOP. redone. Sample analysis shall not proceed
Perchlorate without acceptable tuning.
HPLC/ESY ICAL-A Upon instrument receipt, | The %RSD for RFs must be <20 % or r | Correct problem then repeat ICAL. No samples | Analyst/
minimum of a 5- major instrument change, | must be > 0.995. The concentration may be run until ICAL has passed. Supervisor
point calibration is | or when the CCV does corresponding to the absolute value of
prepared. not meet criteria. the Y-intercept of the calibration curve
must be < LOD.
ICV — Second Once after each ICAL, The %R must be within 85-115%. Correct problem and verify ICV. If that fails, Analyst/
Source prior to the analysis of correct problem and repeat ICAL. No samples Supervisor
samples. can be analyzed until ICV has been verified.
ccv Before sample analysis Low-range standard: Perchlorate must | Correct problem and rerun CCV. If that fails, Analyst/
and after every 10 field be within 50-150 %R. repeat ICAL and re-analyze all samples Supervisor
samples, and at the end Mid-range standard: Perchlorate must analyzed since the last successful CCV.
of the sequence. be within 85-115 %R,
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. . Person
Instrument Calibration Freq_uenqy of Acceptance Criteria Corrective Action Responsible for SOP 1
Procedure Calibration ; . Reference
Corrective Action
Limit of Detection | Prior to sample analysis | The %R must be within 70-130%. Per | Correct problem, rerun LODV and all samples Analyst/
Verification and at the end of the the DoD QSM for Environmental since last successful LODV. If a sample with Supervisor
(LODV) (per sequence. It can be Laboratories, Version 4.1, the perchlorate concentration at or between the LOD
batch) analyzed after every 10 | perchlorate spike concentration must be | and LOQ is bracketed by a failing LODV, it must
samples to reduce the re- | approximately 2 times the LOD. be re-analyzed. A sample with a concentration
analysis rate. above the LOQ can be reported. Results cannot
be reported without a valid LODV.
1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
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SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
(UFP-QAPP Manual Section 3.2.3)

Instrument/E . L Testing Inspection Acceptance Responsible SOP

quipment Maintenance Activity Activity Activity Frequency Criteria CA Person? Reference

GC/MS Check pressure and gas supply VOCs lon source, Prior to ICAL Acceptable ICAL Correct the Analyst, CA-202
daily. Bake out trap and column, injector liner, and/or as or CCV problem and Supervisor
manual tune if BFB not in criteria, column, necessary. repeat ICAL or

change septa as needed, cut column flow, CCV.
column as needed, change trap as purge lines,
needed. Other maintenance purge flow,
specified in lab Equipment trap.
Maintenance SOP.
GC/ECD Check pressure and gas supply EDB Injector liner, Prior to ICAL Acceptable Correct the Analyst, CA-326
daily. Change septa and/or liner as septa, column, and/or as calibration or problem and Supervisor
needed, replace or cut column as column flow. necessary. ccv repeat
needed. Other maintenance calibration or
specified in lab Equipment Cccv
Maintenance SOP.

GC/MS Check pressure and gas supply SVOCs/PAHs lon source, Prior to ICAL Acceptable ICAL Correct the Analyst, CA-213,
daily. Manual tune if DFTPP not in and 1,4- injector liner, and/or as or CCV problem and Supervisor CA-226
criteria, change septa as needed, dioxane column, necessary. repeat ICAL or
change liner as needed cut column column flow CCV.

as needed. Other maintenance
specified in lab Equipment
Maintenance SOP

ICP-MS Clean torch assembly and spray Metals Torch, Prior to ICAL and | Acceptable ICAL Correct the Analyst, CA-627

chamber when discolored or when nebulizer, as necessary or CCV problem and Supervisor
degradation in data quality is spray chamber, repeat ICAL or
observed. Clean nebulizer, check pump tubing CCV.
argon, and replace peristaltic pump
tubing as needed. Other
maintenance specified in lab
Equipment Maintenance SOP.
Mercury Replace peristaltic pump tubing, Mercury Tubing, sample | Prior to ICAL and | Acceptable ICAL Correct the Analyst, CA-611,
Analyzer replace mercury lamp, replace probe, optical as necessary or CCV problem and Supervisor CA-615
drying tube, clean optical cell and/or cell repeat ICAL or
clean liquid/gas separator as CCV.
needed. Other maintenance
specified in lab Equipment
Maintenance SOP.
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Instrument/E . L Testing Inspection Acceptance Responsible SOP
quipment Maintenance Activity Activity Activity Frequency Criteria CA Person? Reference
HPLC/UV Check and sonicate pump valves as | Explosives plus | Column flow, Prior to ICAL and | Acceptable ICAL Correct the Analyst, Katahdin CA-
needed. Backflush column as nitroglycerin pressure. as necessary. and CCV. problem and Supervisor 402
needed. Replace analytical column repeat ICAL or
or guard column as needed. Sonicate CCV.
and replace solvent with every use.
Replace the UV lamp as needed.
Check and replace seal-pak as
needed.
GC/PID/FID | Replace or cut GC column as VPH Trap, column, Prior to ICAL | Acceptable ICAL |  Correct the Analyst, SOP CA-312
needed. Bake out trap and column. column flow. and/or as or CCV problem and Supervisor
Change trap as needed. necessary. repeat ICAL or
CCV.
GC/FID Check pressure and gas supply EPH Injector liner, Prior to ICAL Acceptable ICAL | Correct the Analyst, SOP CA-322
daily. Change septa and/or GC septa, column, and/or as or CCV problem and Supervisor
injector glass liner as needed. column flow. necessary. repeat ICAL or
Replace or cut GC column as cCV.
needed. Other maintenance
specified in lab Equipment
Maintenance SOP.
HPLC/ESI/ Clean the source and capillary Perchlorate Check pump Prior to ICAL and | Acceptable ICAL | Correct the Analyst/ BR-LC-004
MS needle. Change analytical column pressure, as necessary. and CCV. problem and Supervisor
as needed, change mobile phase check for leaks, repeat ICAL or
when insufficient for run or check for CCV.
contamination, change inlet filters as adequate
needed for contamination. mobile phase.
1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
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SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

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

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

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

Type of Shipment/Carrier: Overnight courier service (FedEXx)

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians / Katahdin, Test America, and ALS

Sample Custody and Storage (Personnel/Organization): Sample Custodians / Katahdin, Test America, and ALS

Sample Preparation (Personnel/Organization): Preparation laboratory staff / Katahdin, Test America, and ALS

Sample Determinative Analysis (Personnel/Organization); HPLC Lab, and ICP-MS Lab personnel / Katahdin

SAMPLE ARCHIVING

Field Sample Storage (Number of days from sample collection): 60 days from submittal of final report

Sample Extract/Digestate Storage (number of days from extraction/digestion): 60 days from submittal of final report

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

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians / Katahdin, Test America, and ALS

Number of Days from Analysis: 60 days from submittal of final report
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SAP Worksheet #27 — Sample Custody Requirements Table
(UFP-QAPP Manual Section 3.3.3)

Field Sample Custody Procedures

Katahdin and Test America will provide pre-preserved sample containers for sample collection. Following
sample collection into the appropriate bottleware, all samples will be immediately placed on ice in a
cooler. Glass sample containers will be enclosed in bubble wrap to protect the bottleware during
shipment. The cooler will be secured using strapping tape along with a signed custody seal. Sample
coolers will be delivered to a local courier location for priority overnight delivery to the selected laboratory
for analysis. Samples will be preserved as appropriate based on the analytical method. Samples will be
maintained at < 6 °C (but not frozen) until delivery to the laboratory(s). Proper custody procedures will be

followed throughout all phases of sample collection and handling.

Chain-of-custody protocols will be used throughout sample handling to establish the evidentiary integrity
of samples. These protocols will be used to demonstrate that the samples were handled and transferred
in a manner that would eliminate possible tampering. Samples for the laboratory will be packaged and

shipped in accordance with SOP-10.

Chain-of-Custody Procedures

After collection, each sample will be maintained in the sampler's custody until formally transferred to
another party (e.g., FedEx). For all samples collected, chain-of-custody forms will document the date and
time of sample collection, the sampler's name, and the names of all others who subsequently held
custody of the sample. Specifications for chemical analyses will also be documented on the chain-of-
custody form. SOP-10 provides further details on the chain-of-custody procedure. Chain-of-custody

requirements are also documented with instructions contained in each shipment from the laboratory.

Laboratory Sample Custody Procedures

The laboratory sample custody procedures (receipt of samples, archiving, and disposal) documented in
Katahdin and Test America SOPs will be followed. Coolers will be received and checked for proper
temperature. A sample cooler receipt form will be completed to note conditions and any discrepancies.
The chain-of-custody form will be compared to the sample containers received to verify correctness.
Samples will be logged into the laboratory information management system (LIMS) and assigned a
unique log number that can be tracked through processing. The Tetra Tech PM or Project Chemist will

be notified of any problems by the Katahdin Laboratory PM on the same day that the issue is identified.
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Each sample collected for analysis will be assigned a unique sample tracking number. This number will

consist of a two-segment alphanumeric code that identifies the site, the sample type (sample medium or

QC sample designation), the sample location, and the sample depth indicator. SOP13 addresses sample

identification nomenclature not described below. All pertinent information regarding sample identification

will be recorded in the field logbooks and on sample log sheets where appropriate.

The alphanumeric coding system to be used is as follows:

Site Identifier:

12 = Site 12
DU ldentifier:

D1 =DU1

D2 = DU2, etc.

Sample Medium:
SS = Surface Soill
SB = Subsurface Soill
GW = Groundwater
SD = Sediment

IS = Incremental Soil Sample

QA/QC Sample Designation:
RB = Rinsate Blank
FD = Field Duplicate
TB = Trip Blank

Sample Location:

The names of all planned sample locations are identified in Worksheet #18.

Surface and subsurface soil samples will be assigned a two to three-digit consecutive location number.

This will then be followed by the soil sample depth indicated by a four-digit number. The first two digits
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will represent the upper limit of the sample depth interval (rounded to the nearest foot), and the last two

digits will represent the lower limit of the sample depth interval.

Groundwater samples will be assigned a three-digit consecutive location number based on the monitoring

well ID.

Sediment samples will be assigned a two-digit consecutive location number. For sediment samples, the
two-digit location number will be followed by the sample depth indicated by a four-digit number. The first
two digits will represent the upper limit of the sample depth, and the last two digits will represent the lower

limit of the sample depth interval (depths will be rounded to the nearest inch).

QC Sample Number:

All QC samples will be assigned a sequential sample number. For example, the first equipment rinsate
blank collected July 16, 2012, will be assigned the tracking number 12RB071612-01. Field duplicate, MS,
and MSD samples will be collected from the same location. The field duplicate will be given the same
type of sample designation as the samples so that it will be “blind” to the laboratory. The sampling time
recorded on the chain-of-custody form, labels, and tags for the duplicate samples will be 0000. Notes
detailing the sample number, time, date, and type will be recorded on the routine sample log sheets and

will document the location of the duplicate sample (sample log sheets are not provided to the laboratory).

All pertinent information regarding sample identification will be recorded in the field logbooks and on

sample log sheets, where appropriate.

051204/P CTO 69



SAP Worksheet #28 -- Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4)

Matrix
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Analytical Group

VOCs

Analytical Method/
SOP Reference
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QC Sample

Frequency/ Number

Method/SOPQC
Acceptance Limits

CA

Person(s)
Responsible for CAs

DQI MPC

Method Blank

One per batch of 20 or
less.

All target analytes
must be <% LOQ,
except common lab
contaminants, which
must be < LOQ.

Investigate source of
contamination.

Rerun method blank prior to

analysis of samples if possible.

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

Reanalyze blank and samples
>LOQ and < 10X the blank.

Analyst, Supervisor

Same as
Method/SOP QC
Acceptance Limits.

Accuracy/Bias/
Contamination
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Matrix

Soil, sediment,
groundwater, and
aqueous QC samples

Analytical Group

VOCs

Analytical Method/
SOP Reference
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Method/SOPQC Person(s)
QC Sample Frequency/ Number Acceptance Limits CA Responsible for CAs DQI MPC
Surrogate Four per sample: %Rs must meet If sample volume available, and [Analyst, Supervisor Accuracy/Bias  [Same as

Dibromofluoromethane

1,2-dichloroethane-d4
Toluene-d8
Bromofluorobenzene

the DoD QSM
Version 4.2 limits
as per Appendix

within hold time reanalyze.

Method/SOP QC
Acceptance Limits.

Laboratory Control
Sample (LCS)

One per batch of 20 or
less.

%Rs must meet
the DoD QSM for
Environmental
Laboratories
Version 4.2 limits
as per Appendix
G.

RPD must be < 30%
(for LCS/Laboratory
Control Sample
Duplicate [LCSD], if
LCSD is
performed).

In-house statistical
laboratory limits are
used when DoD
QSMv. 4.2 does
not specify.

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

Contact Tetra Tech if samples
cannot be reanalyzed within
hold time.

Analyst, Supervisor

Same as
Method/SOP QC
Acceptance Limits.

Accuracy/Bias
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Matrix

Soil, sediment,
groundwater, and
aqueous QC samples

Analytical Group

VOCs

Analytical Method/
SOP Reference

SW-846 8260B/ CA-
202

Method/SOPQC Person(s)
QC Sample Frequency/ Number Acceptance Limits CA Responsible for CAs DQI MPC
Internal Standard Retention times for |Inspect mass spectrometer or |Analyst, Supervisor Accuracy/Bias  [Same as

(Is)

Four per sample-
Pentafluorobenzene
1,4-Difluorobenzene,
Chlorobenzene-d5
1,4-dichlorobezene-d4

internal standards
must be + 30
seconds and the
responses within -
50% to +100% of
last calibration
verification (12
hours) for each IS.

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

Method/SOP QC
Acceptance Limits.

MS/MSD

One per sample
delivery group (SDG)
or every 20 samples.

%Rs should meet
the DoD QSM
Version 4.2 limits
as per Appendix
G.

RPD must be < 30%

CA will not be taken for
samples when recoveries are
outside limits and surrogate
and LCS criteria are met. If
both the LCS and MS/MSD
are unacceptable, re-prepare
the samples and QC.

Analyst, Supervisor

Precision/
Accuracy/ Bias

Same as
Method/SOP QC
Acceptance Limits.

Results between DL
and LOQ

NA

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

NA

Analyst, Supervisor

Accuracy/Bias

Same as
Method/SOP QC
Acceptance Limits.
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Matrix

Groundwater

Analytical Group

EDB

Analytical Method/
SOP Reference

EPA 504.1 / CA-326

NAS Brunswick Site 12 EOD Area

UFP-SAP for MC
Revision: 1

Date: October 2012
Worksheet 28
Page 134 of 166

Person(s)
QC Sample: Frequency/ Method/SOP.Q(.: CA Responsible for DQI MPC
Number Acceptance Limits CA
Method Blank One per No target (1) Investigate source of contamination Analyst, Supervisor Bias/ Same as Method/SOP

preparation batch
of 20 or fewer
samples of similar
matrix.

compounds %2 LOQ

(2) Evaluate the samples and associated QC:
i.e. If the blank results are above the LOQ,
report sample results which are < LOQ or >
10X the blank concentration. Otherwise,
reprep a blank and the remaining samples.

Contamination

QC Acceptance Limits.

Analyst, Supervisor

Surrogates One per sample %R within (1) Reextract sample if no detected surrogate Accuracy/Bias | Same as Method/SOP
laboratory’s recovery QC Acceptance Limits.
statistically-derived
QC limits of 36-123. | (2) Notate sample result if matrix interference

indicated
LCS Equivalent to 10% | %R within method | (1) Evaluate the samples and associated QC: Analyst, Supervisor Accuracy/Bias | Same as Method/SOP
of the sample limits of 70-130. i.e. If an MS/MSD was performed and QC Acceptance Limits.
load, or 1 per acceptable, narrate. If an LCS/LCSD was
batch of samples performed and only one of the set was
extracted, unacceptable, narrate. If the surrogate
whichever is recoveries in the LCS are low but are
greater acceptable in the blank and samples, narrate.
If the LCS recovery is high but the sample
results are < LOQ, narrate. Otherwise, reprep
a blank and the remaining samples.
MS/MSD One per sample %R should be (1) Evaluate the samples and associated QC: Analyst, Supervisor Precision/ Same as Method/SOP

delivery group
(SDG) or every 20
samples. (If
requested by
client)

within the same
limits as for the
LCS.

RPD should be <
30%.

i.e. If the LCS results are acceptable, narrate.
(2) If both the LCS and MS/MSD are
unacceptable, reprep the samples and QC.

Accuracy/Bias

QC Acceptance Limits.

051204/P

CTO 69




Matrix

Groundwater

Analytical Group

EDB

Analytical Method/
SOP Reference

EPA 504.1 / CA-326

NAS Brunswick Site 12 EOD Area
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Revision: 1
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Person(s)
QC Sample: Frequency/ Method/SOP.Q(.: CA Responsible for DQI MPC
Number Acceptance Limits CA
Second Column All positive results | Results between None. Apply qualifier if RPD >40% and Analyst, Supervisor Precision Same as Method/SOP
Confirmation must be primary and second | discuss in the case narrative. The higher of QC Acceptance Limits.
confirmed. column must be the two results will be reported unless matrix

RPD =< 40%. interference is apparent.
Results between DL | NA Apply “J” qualifier to | NA Analyst, Supervisor Accuracy Same as QC Acceptance
and LOQ results between DL Limits.

and LOQ.
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Matrix

Soil, sediment, groundwater, and

agueous QC samples

Analytical Group

SVOCs (including low-level PAHs
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Reference CA-213
Frequency/ Method/SOP QC Person(s) Responsible
QC Sample Number Acceptance Limits CA for CA DQI MPC

Method Blank

One per preparation
batch of twenty or
fewer samples of
similar matrix.

No target compounds
should be > %2 the LOQ
except common lab
contaminants, which
should be, no target
compounds should be >
the LOQ.

(1) Investigate
source of
contamination (2)
Re-prepare and
analyze method
blank and all
samples processed
with the
contaminated

Analyst, Supervisor

Accuracy/Bias/Contamination|Same as Method/SOP

QC Acceptance Limits.

blank.

Surrogates  |Six per sample %Rs must meet the (1) Check Analyst, Supervisor Accuracy/Bias Same as Method/SOP
(scan): DoD QSM Version 4.2 |chromatogram for QC Acceptance Limits.
2-Fluorophenol limits as per Appendix |interference; if
Phenol-d6 G. found, then flag
Nitrobenzene-d5 data.
2-Fluorobiphenyl SIM surrogate
2,4,6- recoveries with in (2) If not found,

Tribromophenol laboratory control then check
Terphenyl-d14 limits. instrument
3 per sample (SIM) performance; if
2- problem is found,
methylnaphthalene- then correct and
le, FIuorene-le, reana|yze_
Pyrene-d10.
(3) If still out, then
re-extract and
analyze sample.
(4) If reanalysis is
out, then flag data.
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Matrix

Soil, sediment, groundwater, and

agueous QC samples

Analytical Group

SVOCs (including low-level PAHs

andl,4-dioxane)

Analytical Method/ SOP
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Reference CA-213
Frequency/ Method/SOP QC Person(s) Responsible
QC Sample Number Acceptance Limits CA for CA DQI MPC
LCS One per batch of 20 |%Rs must meet the Correct problem, |Analyst, Supervisor Accuracy/Bias Same as Method/SOP
or less. DoD QSM Version 4.2 |then re-prepare QC Acceptance Limits.
limits as per Appendix |and reanalyze the
G. LCS and all
o samples in the
RPD must be < 30 %o associated
_(for LCS/LCSD, if LCSD preparatory batch
is performed). for failed analytes,
In-house statistical if SUﬁ'.C'le.nt sample
laboratory limits are mat$rla 1S
used when DoD Qsm  |2valiable
v. 4.2 does not specify. |contact client if
samples cannot be
reanalyzed within
hold time.
IS Six per sample — Retention times for Reanalyze affected|Analyst, Supervisor Accuracy/Bias Same as Method/SOP

1,4-
Dichlorobenzene-d4
Naphthalene-d8
Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12

Perylene-d12

internal standards must
be + 30 seconds and
the responses within -
50% to +100% of last
calibration verification
(12 hours) for each IS.

samples.

QC Acceptance Limits.
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Matrix

Soil, sediment, groundwater, and

agueous QC samples

Analytical Group

SVOCs (including low-level PAHs

andl,4-dioxane)

Analytical Method/ SOP

SW-846 8270D/ 8270D SIM CA-226,

NAS Brunswick Site 12 EOD Area
UFP-SAP for MC

Revision: 1
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Reference CA-213
Frequency/ Method/SOP QC Person(s) Responsible
QC Sample Number Acceptance Limits CA for CA DQI MPC
MS/MSD One per SDG or %Rs should meet the |CA will not be Analyst, Supervisor Precision/Accuracy/ Bias Same as Method/SOP
every 20 samples. |DoD QSM Version 4.2 |taken for samples QC Acceptance Limits.
limits as per Appendix |when recoveries
G. are outside limits
and surrogate and
RPD should be < 30%. || cs criteria are
In-house statistical met.
laboratory limits are If both the LCS
used when DoD QSM  |5nd MS/MSD are
v. 4.2 does not specify. unacceptable, re-
prepare the
samples and QC.
Results NA Apply “J” qualifier to NA Analyst, Supervisor Accuracy/Bias Same as Method/SOP
between DL results between DL and QC Acceptance Limits.
and LOQ LOQ.
051204/P CTO 69



NAS Brunswick Site 12 EOD Area
UFP-SAP for MC

Revision: 1

Date: October 2012

Worksheet 28

Page 139 of 166

Matrix Soil, sediment, groundwater, and aqueous
QC samples
Analytical Group Metals (including mercury)
Analytical Method / SOP Reference [SW-846 6020A,7470A, 7471B/ CA-604, CA-
611, CA-615, CA-627
Method/SOP QC Person(s) Responsible
QC Sample | Frequency/ Number Acceptance Limits CA for CA DQI MPC

Method Blank |One per digestion No analytes detected |Correct the problem. If |Analyst, Supervisor Accuracy/Bias/Cont |Same as Method/SOP QC
batch of 20 or fewer |> % the LOQ. method blank is >% the amination Acceptance Limits.
samples. LOQ, then:

1) Report sample results
that are <LOD or sample
results >10x the blank
concentration without
CA.

2) For samples with
results > LOD and < 10x
the contaminated blank
result, re-prepare/re-
digest and reanalyze the
method blank and
associated samples.

LCS One per digestion Water and soil sample|Redigest and reanalyze |Analyst, Supervisor Accuracy/Bias Same as Method/SOP QC
batch of 20 or fewer |%Rs must be all associated samples Acceptance Limits.
samples. between 80 and for affected analyte.

120%.

Duplicate One per preparation |The RPD should be |Narrate any results that |Analyst, Supervisor Precision Same as Method/SOP QC

Sample batch of twenty or within <20% for are outside control Acceptance Limits.
fewer samples of duplicate samples for |limits.
similar matrix. both water and soils.
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Matrix Soil, sediment, groundwater, and aqueous

QC samples

Analytical Group Metals (including mercury)

Analytical Method / SOP Reference

SW-846 6020A,7470A, 7471B/ CA-604, CA-

611, CA-615, CA-627

Method/SOP QC

Person(s) Responsible

QC Sample | Frequency/ Number Acceptance Limits CA for CA DQI MPC
MS One per digestion %R should be within |Flag results for affected |Analyst, Supervisor Accuracy/Bias Same as Method/SOP QC
batch of 20 or fewer |80-120%if sample < |analytes as estimated Acceptance Limits.
samples. 4x spike added.
IS (applies to |Every sample. For each sample, IS |Reanalyze affected Analyst, Supervisor Accuracy/Bias Same as Method/SOP QC
SW-846 intensity must be samples. Acceptance Limits.
6020A only) within 30-120% of that
of initial calibration
standard.
ICP Serial One per preparation |If original sample Flag results for affected |Analyst, Supervisor Accuracy/Bias Same as Method/SOP QC
Dilution batch of 20 or fewer |result is at least 50x |analytes for all Acceptance Limits.

samples of similar
matrix.

the instrument
detection limit, five-
fold dilution must
agree within + 10% of
the original result.

associated samples as
estimated

Post-Digestion

One is performed

The %R must be

Flag results of samples

Analyst, Supervisor

Accuracy/Bias

Same as Method/SOP QC

Spike (does  |when serial dilution  |within 75-125% of of same matrix as Acceptance Limits.
not apply to fails or target analyte |expected value to estimates in SDG
mercury) concentration(s) in all |verify the absence of |narrative.
samples are < 50x an interference.
LOD. Spike addition should
produce a
concentration of 10-
100x LOQ.
Results NA Apply “J” qualifier to  [NA Analyst, Supervisor Accuracy/Bias Same as Method/SOP QC
between DL results between DL Acceptance Limits.
and LOQ and LOQ.
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Analytical SW-846 8330B
Method/ SOP Katahdin CA-402
Reference
Person(s)
QC Sample Frequency/Number Method/SOP_QQ CA Responsible for DQI MPC
Acceptance Limits CA
Method Blank One per batch of 20 or No analytes 2% LOQ. Correct problem. If required, re-prep | Analyst, Supervisor Bias/Contamination Same as QC

fewer samples per matrix.

and reanalyze method blank and all
samples processed with the
contaminated blank. If reanalysis
cannot be performed, data must be
qualified and explained in the case
narrative.

Acceptance Limits.

Soil Grinding Blank

Between each sample.

No analytes 2% LOQ.

All blank results must be reported

and the affected samples must be
flagged accordingly if blank criteria
are not met.

Analyst, Supervisor

Bias/Contamination

Same as QC
Acceptance Limits.

Surrogates

All field and QC samples.

One per sample:
1,2-Dinitrobenzene

%R must be within 30-150%.

Investigate the problem. If the
recovery looks like it is affected by
the sample matrix, the sample may
be reinjected to confirm matrix
interference. When the sample has
no detectable surrogate recovery, the
sample should be reextracted.

Analyst, Supervisor

Accuracy/Bias

Same as QC
Acceptance Limits.

LCS/LCSD (LCSD
not required)

One per batch of 20 or
fewer samples per matrix.

%R for target analytes must be
within DoD QSM Version
4.2limits as per Appendix G.

In-house statistical laboratory
limits are used when DoD QSM
v. 4.2 does not specify.

Correct problem, then re-prep and
reanalyze LCS and all samples
processed with the failed analytes. If
reanalysis cannot be performed, data
must be qualified and explained in
the case narrative.

Analyst, Supervisor

Accuracy/Bias
Precision also, if
LCSD is analyzed

Same as QC
Acceptance Limits.
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Matrix

Soil, sediment,
groundwater, and
aqueous field QC
samples

Analytical Group

Explosives plus
nitroglycerin
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Analytical SW-846 8330B
Method/ SOP Katahdin CA-402
Reference
Person(s)
Method/SOP QC .
QC Sample Frequency/Number .Q. CA Responsible for DQI MPC
Acceptance Limits
CA
MS/MSD One per batch of 20 or %R for target analytes should Evaluate the sample spiked for Analyst, Supervisor Accuracy/Bias Same as QC
fewer samples per matrix. be within DoD QSM Version 4.2 | matrix interference and flag the data Precision Acceptance Limits.
limits as per Appendix G. as necessary. Examine the project
RPD between MS and MSD DQOs and the Laboratory PM will
should be <20%. contact the Tetra Tech Project
o Chemist to determine the course of
In-house statistical action.
laboratory limits are used
when DoD QSM v. 4.2 does
not specify.
Second Column All positive results must be | Results between primary and None. Report from both columns. Analyst, Supervisor Precision Same as QC
Confirmation confirmed. second column - RPD must be | Apply “J” flag if RPD >40% and Acceptance Limits.
< 40%. discuss in the case narrative.
Results between the | NA. Apply “J” qualifier to results None. Analyst, Supervisor Accuracy Same as QC
DL and LOQ detected between DL and LOQ. Acceptance Limits.
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Matrix Soil, sediment,
groundwater, and
Aqueous QC
Samples
Analytical Group |VPH
Analytical MADEP VPH/
Method/ SOP Katahdin SOP CA-
Reference 312
Person(s)
Frequency/ Method/SOP QC . . Responsible for
QC Sample Number Acceptance Limits Corrective Action Corrective DQI MPC
Action
Method Blank One per All target analytes Investigate source of contamination. Evaluate Analyst, Bias/ Same as QC
preparation batch | must be < LOQ. the samples and associated QC: i.e., if the Supervisor Contamination | Acceptance
of 20 or fewer blank results are above the LOQ, report Limits.
samples of similar samples results which are < LOQ and >10X
matrix. the blank. Otherwise, reprepare a blank and
the remaining samples.
Surrogates Every field and Water and soil: Reanalyze; present both sets of data. Analyst, Accuracy/Bias Same as QC
QC sample. %Rs must be within Supervisor Acceptance
One per sample: 70-130%. Limits.
2,5-
Dibromotoluene
LCS One per Water and soil: Evaluate the samples and associated QC: i.e. Analyst, Accuracy/Bias Same as QC
LCSD (not preparation batch | %Rs must be within | If an MS/MSD was performed and acceptable, Supervisor Precision also, if | Acceptance
required) of 20 or fewer 70-130%. narrate. If an LCS/LCSD was performed and LCSD analyzed |Limits.
samples of similar only one of the set was unacceptable, narrate.
matrix. If the surrogate recoveries in the LCS are low
but are acceptable in the blank and samples,
narrate. If the LCS recovery is high but the
sample results are < LOQ, narrate.
Otherwise, reprepare a blank and the
remaining samples.
MS/MSD One per SDG or Water and soil: Evaluate the samples and associated QC: i.e. Analyst, Accuracy/Bias/ | Same as QC
every 20 samples. | %Rs should be If the LCS results are acceptable, narrate. If Supervisor Precision Acceptance
within both the LCS and MS/MSD are unacceptable, Limits.
70-130%. reprepare the samples and QC.
RPD between MS
and MSD should be
<50%.
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Matrix Soil, sediment,
groundwater, and
Aqueous QC
Samples
Analytical Group | EPH
Analytical MADEP EPH/
Method/ SOP Katahdin SOP CA-
Reference 322
Person(s)
Frequency/ Method/SOP QC . . Responsible for
QC Sample Number Acceptance Limits Corrective Action Corrective DQI MPC
Action
Method Blank One per preparation | All target analytes Investigate source of contamination. Evaluate Analyst, Bias/ Same as QC
batch of 20 or fewer [ must be < LOQ. the samples and associated QC: i.e., if the Supervisor Contamination | Acceptance
samples of similar blank results are above the LOQ, report Limits.
matrix. samples results which are < LOQ and >10X
the blank. Otherwise, reprepare a blank and
the remaining samples.
Surrogates Every field and Water and soil: Reanalyze; present both sets of data. Analyst, Accuracy/Bias [ Same as QC
QC sample. %Rs must be within Supervisor Acceptance
Three per sample: |40-140%. Limits.
ortho-Terphenyl,
5-alpha-androstane,
2-Fluorobiphenyl
LCS One per preparation | Water and soil: Evaluate the samples and associated QC: i.e. Analyst, Accuracy/Bias Same as QC
LCSD (not batch of 20 or fewer | %Rs must be within | If an MS/MSD was performed and acceptable, | gypervisor Precision also, if | Acceptance
required) samples of similar | 40-140%. narrate. If an LCS/LCSD was performed and LCSD s Limits.
matrix. RPD between LCS | only one of the set was unacceptable, narrate. analyzed
and LCSD must be < | If the surrogate recoveries in the LCS are low
25%, if analyzed. but are acceptable in the blank and samples,
narrate. If the LCS recovery is high but the
sample results are < LOQ, narrate.
Otherwise, reprepare a blank and the
remaining samples.
MS/MSD One per SDG or Water and soil: Evaluate the samples and associated QC: i.e. | Apalyst, Accuracy/Bias/ |Same as QC
every 20 samples. [ %Rs should be If the LCS is acceptable, narrate. If both the | gypervisor Precision Acceptance
within 40-140%. LCS and MS/MSD are unacceptable, Limits.
RPD should be < reprepare the samples and QC.
50%.
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Qgﬁﬁg(‘ﬁiop SW-846 6850 / TA
SOP- BR-LC-004
Reference
Person(s)
QC Sample Frequency / Number Method / SOP. . CA Responsible DQI MPC
QC Acceptance Limits £
or CA

Isotogpe Ratio Every sample, batch Monitor for the daughter If criteria are not met, the sample Analyst, Accuracy/Bias Same as

el QC sample, and ion at masses 83/85. must be rerun. If the sample was Supervisor Method/SOP
standard. Theoretical ratio ~ 3.06. not pretreated, the sample should QC Acceptance

Ratio must be within 2.3 be re-extracted using cleanup Limits.
to 3.8. procedures. If, after cleanup, the

ratio still fails, use alternative

techniques to confirm presence of

perchlorate.

IS Every sample, batch Measured 0 IS area Rerun the sample at increasing Analyst, Accuracy/Bias Same as
QC sample, standard, must be within 50-150% dilutions until the 50-150% Supervisor Method/SOP
instrument blank, and of the average IS area acceptance criteria is met. If criteria QC Acceptance
method blank. counts of the ICAL. cannot be met with dilution, Limits.

Relative Retention Time interference is suspected - use
(RRT) of the perchlorate additional pretreatment steps.
ion must be within 0.98-

1.02.

Interference Check | One per batch to The %R must be within Correct problem and re-analyze all Analyst, Accuracy/Bias Same as

Sample (ICS) verify method 70-130% of true value. samples in that batch. Replace Supervisor Method/SOP
performance at the cleanup filters or column if QC Acceptance
matrix conductivity necessary. No samples may be Limits.
threshold (MCT). At reported that are associated with a
least one ICS must be failing ICS.
analyzed daily.
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Perchlorate
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e e SW-846 6850 / TA
SOP- BR-LC-004
Reference
Person(s)
QC Sample Frequency / Number Method / SOP. . CA Responsible DQI MPC
QC Acceptance Limits for CA

Reagent Blank Prior to calibration, No perchlorate detected > | Re-analyze reagent blank (until no Analyst, Bias/ Same as
after over-range % LOQ. carryover is observed) and all Supervisor Contamination Method/SOP
samples, and at the samples processed since the QC Acceptance
end of the analytical contaminated blank. Results may Limits.
sequence. not be reported without a valid

reagent blank.

Method Blank One per preparatory Perchlorate must be < %2 Investigate source of Analyst, Bias/ Same as
batch of 20 or fewer LOQ. contamination and evaluate the Supervisor Contamination Method/SOP
samples. samples and associated QC: i.e. If QC Acceptance

the blank results are above %2 LOQ, Limits.
then report sample results which are

non-detect. Otherwise, re-prepare

blank and associated samples.

LCS One per preparatory %Rs must be between If the %R of a target analyte in the Analyst, Accuracy/ Same as

(Laboratory batch of 20 or fewer 80-120. LCS is greater than the upper Supervisor Bias Method/SOP

Control Sample samples. LCS must control limit, and there are no Precision also, | QC Acceptance

Duplicate [LCSD] be spiked at the LOQ. | RPD should be < 15%, if positive findin_gs f_or that compound, if LCSD is Limits.

not required) LCSD is analyzed. no further action is taken. analyzed

Otherwise, re-analyze the LCS and
affected samples or flag the results.
If the %R of any target analyte is
below the lower control limit, re-
analyze the LCS and affected
samples.
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Analytical Group

Perchlorate

Analytical
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SW-846 6850/ TA
Method/ SOP SOP- BR-LC-004
Reference
Person(s)
QC Sample Frequency / Number Method / SOP. . CA Responsible DQI MPC
QC Acceptance Limits
for CA
MS/MSD One per preparatory %Rs should be between Flag the parent sample for failed Analyst, Accuracy/ Same as
batch of 20 or fewer 80-120. analytes, which exceed the Supervisor Bias/ Method/SOP
samples per matrix. acceptance criteria. Precision QC Acceptance
The MS and MSD RPD should be < 15% Limits.
must be spiked at the
LOQ.
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SAP Worksheet #29 -- Project Documents and Records Table
(UFP-QAPP Manual Section 3.5.1)

Document

Location Maintained

Sample Collection Documents and Records:

Field loghook (and sampling notes)

Field sample forms (e.g., boring logs, sample log sheets,

drilling logs, etc.)

Chain-of-custody records

Sample shipment airbills

Equipment calibration logs
Photographs

Field Task Modification Request forms
SAP

Field Sampling SOPs

Health and Safety Plan

Tetra Tech project file; results will be discussed in subject document

Laboratory Documents and Records in the Form of Analytical Data
Packages:

Sample receipt/login form
Sample storage records
Sample preparation logs
Equipment calibration logs
Sample analysis run logs
Reported results for standards, QC checks, and QC
samples

Data completeness checklists
Telephone logs
Extraction/clean-up records
Raw data

EDDs

Tetra Tech project file; long-term data package storage at third-party
commercial document storage firm.

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

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

Location Maintained

Data:

Geophysical Survey Documents and Records in the Form of Survey

Raw Geophysical Survey Data

Processed Geophysical Survey Data

Processed final format files (maps/profiles) compatible with
ArcView Version 10 or specified GIS platform

Photographs (may be included in report)

Raw and processed data and final maps will be stored on CD in the Tetra
Tech project files and electronically in the electronic Files. Processed final
format files (maps/profiles) and the final reports will be uploaded to NIRIS.

Processed final format files (maps) compatible with ArcView Version 10 or
specified GIS platform will be maintained in the Tetra Tech GIS server.

Other Documents:

HASP

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

Telephone logs

Field investigation data packages

Data Validation Memoranda (includes tabulated data
summary forms)

All versions of project reports

RI Report NAS Brunswick Site 12

Tetra Tech project file; final reports will be uploaded to NIRIS.

All versions of the reports and all support documents (e.g., Data Validation
Reports) will be stored in hardcopy in the Tetra Tech project file and
electronically in the server library.

Data Handling and Management - After the RI is completed, the field sampling log sheets will be organized by date and medium and filed in the

project files. The field logbooks for this project will be used only for this site and will also be categorized and maintained in the project files after
the completion of the field program. Project personnel completing concurrent field sampling activities may maintain multiple field logbooks. When
possible, loghooks will be segregated by sampling activity. The field logbooks will be titled based on date and activity. The data handling
procedures to be followed by Katahdin and Test America will meet the requirements of the technical specifications. The electronic data results will

be automatically downloaded into the Tetra Tech database in accordance with proprietary Tetra Tech processes.

Data Tracking and Control - The Tetra Tech PM (or designee) is responsible for the overall tracking and control of data generated for the project,
as follows:

e Data Tracking. Data are tracked from generation to archiving in the Tetra Tech project-specific files. The Tetra Tech Project Chemist (or

designee) is responsible for tracking the samples collected and shipped to Katahdin. Upon receipt of the data packages from Katahdin and
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Test America, the Tetra Tech Project Chemist will oversee the data validation effort, which includes verifying that the data packages are

complete and that results for all samples have been delivered by Katahdin and Test America.

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

accuracy and completeness. At the completion of the Navy contract, the records will be stored by Tetra Tech.

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

restricted to qualified personnel only. File and data backup procedures are routinely performed.

e Data Reporting. Data will be generated by the laboratory in a CLP-like format. Upon completion of data validation Tetra Tech will convert
relevant data into the MEDEP EDD format and submit to MEDEP.
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Data Backup Laboratory/
Sample Analvtical Package Laboratory/ Organization Organization
Matrix Analytical Group Location/ Y 9 (name and address, contact (name and address,
Method Turnaround
ID Number Ti person and telephone number) contact person and
ime
telephone number)
Soil, VOCs See i 21 Calendar | Katahdin Analytical Services, Inc. | NA
sediment , (minus EDB) Worksheet # S\W-846 5030, 82608 days 600 Technology Way
groundwater EDB 18 EPA 504.1 Scarborough, Maine 04074
and aqueous (groundwater only) Contact
C samples . ontact.
Q p Metals (total) SW-846 6020A, 7470A Jennifer Obrin
SVOCs (including Laboratory PM
low-level PAHs and SW-846 8270D/8270D 207.874.2400
. SIM
1,4-dioxane)
Explosives plus SW-846 83308
Nitroglycerin
VPH MADEP-VPH-04-1.1
EPH MADEP-EPH-04-1.1
Soil and Explosives (sample See SW-846 8330B Extraction ALS Middletown NA
Sediment preparation,  grinding | Worksheet # | Appendix A within 14 34 Dogwood Lane
only) 18 calendar Middletown, Pennsylvania 17057
days
Contact:
Denise Brooks
Laboratory PM
717.944.5541
Groundwater, Perchlorate See SW-846 6850 21 calendar | TestAmerica Laboratories NA
and Aqueous Worksheet days 30 Community Drive, Suite 11
QC Samples #18 South Burlington, VT 05403
Contact:
Jim Madison
802-923-1028
Jim.Madison@ TestAmerican.com

Katahdin will also perform IDW sample analysis.
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Person(s) Person(s)
Person(s) . Person(s) Responsible for
) Responsible for . o
Responsible for . Responsible for Monitoring
N . Responding to e .
Internal | Organization Performing Identifying and Effectiveness of
Assessment . Assessment . :
Type Frequency or Performing Ass.essment Findings Imple_mentm_g Corre_ct|ve
External | Assessment (title and . Corrective Actions Action
oo (title and : N .
organizational o (title and organizational (title and
o organizational oS oo
affiliation) I affiliation) organizational
affiliation) I
affiliation)
Laboratory Every 2 External DoD ELAP DoD ELAP Laboratory QA Laboratory QA Laboratory QA
Systems years Accrediting Accrediting Body | Manager or Manager or Laboratory | Manager or
Audit* Body Auditor Laboratory Manager, Manager, Katahdin Laboratory
Katahdin Manager,
Katahdin
Laboratory Manager, | | aporatory Manager, or Laboratory
TestAmerica
1 Katahdin and Test America is DoD ELAP accredited and Maine accredited for all respective analytical groups

(as described above) and target analytes required for this project, with the exception of the laboratory grinding procedure for SW-846 Method
8330B, which will be subcontracted to ALS. ALS is DoD ELAP accredited for this procedure. ALS will be preparing (grinding) explosives ISM
samples via SW-846 8330B Appendix A, and Katahdin will extract and analyze all samples, except perchlorate, which will be extracted and
analyzed by TestAmerica. The DoD ELAP and Maine accreditation documentation is included in Appendix C.
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Nature of Ind|V|dua_1I(s) Notified _ Nature of CA Individual(s) Receiving Time Erame
Assessment - ! of Findings Timeframe of CA Response
Deficiencies . e Response : for
Type . (name, title, Notification : (name, title,
Documentation S Documentation " Response
organization) organization)
Laboratory Written audit Leslie Diamond, Specified by DoD Letter DoD ELAP Accrediting Specified by
Systems Audit | report Laboratory QA ELAP Accrediting Body DoD ELAP
Manager, Katahdin Body Accrediting
Body
Laboratory Written audit Kirstin Daigle, Specified by DOD Letter DOD ELAP Accrediting Specified by
Systems Audit | report Laboratory QAM, Test | ELAP Accrediting Body DOD ELAP
America Burlington Body Accrediting
Body
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Type of Report

Frequency

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

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation

(title and organizational
affiliation)

Report Recipient(s)
(title and organizational
affiliation)

Data Validation Report

Per SDG

Within 2 weeks after
receiving the data from the
laboratory

Project Chemist or Data
Validator, Tetra Tech

PM, Tetra Tech; project file

Major Analysis Problem
Identification (Internal
Memorandum)

When persistent analysis
problems are detected

Immediately upon detection
of problem — on the same
day

QAM, Tetra Tech PM, Tetra Tech; QAM,
Tetra Tech; Program
Manager, Tetra Tech;

project file

Project Monthly Progress
Report

Monthly for duration of the
project

Monthly

PM, Tetra Tech PM, Tetra Tech; QAM,
Tetra Tech; Program
Manager, Tetra Tech; Navy

RPM; project file

Laboratory QA Report

When significant plan
deviations result from
unanticipated
circumstances

Immediately upon detection
of problem (on the same

day)

Laboratory PM, Katahdin
and TestAmerica

PM and project file, Tetra
Tech
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Responsible for

Verification Input Description Internal / Verification
External o
(name, organization)
Chain-of-Custody Forms | The Tetra Tech FOL or designee will review and sign the chain-of-custody Internal Sampler and FOL,
form to verify that all samples listed are included in the shipment to the Tetra Tech
laboratory and that the sample information is accurate. The forms will be
signed by the sampler, and a copy will be retained for the project file, Tetra
Tech PM, and Tetra Tech Data Validators.
1 - The Laboratory Sample Custodian will review the sample shipment for External 1 - Laboratory Sample
completeness and integrity and will sign accepting the shipment. Custodian, Katahdin
2 - The Tetra Tech Data Validators will check that the chain-of-custody form 2 - Data Validators,
was signed and dated by the Tetra Tech FOL or designee relinquishing the Tetra Tech
samples and also by the Laboratory Sample Custodian receiving the samples
for analyses.
SAP Sample Tables/ The Tetra Tech FOL or designee will review the chain-of-custody form to Internal FOL or designee, Tetra
Chain-of-Custody Forms | verify that all samples listed in the SAP have been collected. All deviations Tech
should be documented in the report.
Sample Log Sheets Verify that information recorded in the log sheets is accurate and complete. Internal FOL or designee, Tetra
Tech
SAP/Field Logs/ Ensure that all sampling SOPs were followed. Verify that deviations have Internal PM or designee, Tetra
Analytical Data Packages | been documented and MPCs have been achieved. Particular attention Tech
should be given to verify that samples were correctly identified, that sampling
location coordinates are accurate, and that documentation establishes an
unbroken trail of documented chain of custody from sample collection to
report generation. Verify that the correct sampling and analytical
methods/SOPs were applied. Verify that the sampling plan was implemented
and carried out as written and that any deviations are documented.
SAP/Analytical SOPs/ Ensure that all laboratory SOPs were followed. Verify that the correct Internal Laboratory QAM,
Analytical Data Packages | analytical methods/SOPs were applied. Katahdin
SAP/Laboratory SOPs/ Establish that all method QC samples were analyzed and in control as listed | Internal Laboratory QAM,
Raw Data/Applicable in the analytical SOPs. If method QA is not in control, the Laboratory QAM Katahdin

Control Limits Tables

will contact the Tetra Tech PM verbally or via e-mail for guidance prior to
report preparation.
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Responsible for

Verification Input Description Internal / Verification
External o
(name, organization)
SAP/Chain-of-Custody Check that field QC samples listed in Worksheet #20 were collected as Internal FOL or designee, Tetra
Forms required. Tech
Electronic Data Each EDD will be verified against the chain-of-custody form and hard copy External Data Validators, Tetra
Deliverables/Analytical data package for accuracy and completeness. Laboratory analytical results Tech
Data Packages will be verified and compared to the electronic analytical results for accuracy.
Sample results will be evaluated for laboratory contamination and will be
qualified for false positives using the laboratory method/preparation blank
summaries. Positive results reported between the DL and the LOQ will be
qualified as estimated. Extraneous laboratory qualifiers will be removed from
the validation qualifier.
Analytical Data Packages | All analytical data packages will be verified internally for completeness by the | Internal Laboratory QAM,
laboratory performing the work. The Laboratory QAM will sign the case Katahdin and
narrative for each data package. TestAmerica
Each data package will be verified for completeness by the Tetra Tech Data | External Data Validators, Tetra
Validator. Missing information will be requested by the Tetra Tech Data Tech
Validator from the Laboratory PM.
ISM RSD for Field Replicates should be <50% for ISM samples Internal PM or designee, Tetra

Tech

Verification includes field data verification and laboratory data verification. Verification inputs as per Worksheet #34 will be checked.
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Responsible for

Step lla/ llb | Validation Input Description Validation (name,
organization)
lla SA/Sample Log Ensure that sample locations are correct and in accordance with the SAP proposed PM, FOL, or designee,
Sheets locations. Document any discrepancies in the final report. Tetra Tech
lla Chain-of-Custody | Ensure that the custody and integrity of the samples was maintained from collection to | Project Chemist or Data
Forms analysis and that the custody records are complete and any deviations are recorded. Validators, Tetra Tech
Review that the samples were shipped and store at the required temperature and that
the sample pH values for chemically preserved samples meet the requirements listed
in Worksheet #19. Ensure that the analyses were performed within the holding times
listed in Worksheet #19.
lla/llb SAP/Laboratory Ensure that the laboratory QC samples listed in Worksheet #28 were analyzed and Project Chemist or Data

Data Packages/
EDDs

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

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

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

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

Validators, Tetra Tech
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Responsible for

Step lla/ llb | Validation Input Description Validation (name,
organization)
IIb SAP/Laboratory Ensure that the project LOQs listed in Worksheet #15 were achieved. Project Chemist or Data

Data Packages/
EDDs

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

Validators, Tetra Tech

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

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

0512014/P

CTO 69




NAS Brunswick Site 12 EOD Area

SAP Worksheet #36 -- Analytical Data Validation (Steps lla and IIb) Summary Table
(UFP-QAPP Manual Section 5.2.2.1)

UFP-SAP for MC
Revision: 1

Date: October 2012
Worksheet 36
Page 159 of 166

Data Validator

Step lla/llb Matrix Analytical Validation Criteria (title and organizational
Group oo
affiliation)
Tier 1"V data validation. Project-specific criteria for VOCs by SW-846
Soil sediment \(OCs,_ SVOCs | 8260B, SVOCs by SW-846 8270D, low-level PAHs and 1,4-dioxane by
groyundwater ' including low- | SW-846 8270D SIM, VPH b)_/ MADEP-VPH-04-1.1, and EPH by
lla and llb and agueous (éC level PAHSs plus | MADEP-EPH-04-1.1 are listed in Worksheet #s 12, 15, 24, and 28.
samples 1,4-dioxane, | Region | USEPA-Northeast (NE) Data Validation Functional Guidelines
VPH, and EPH | for Evaluating Environmental Analyses, Part Il, December 1996
(USEPA, 1996) will be applied using these criteria.
Soil. sediment EDB, Tier 1"V data validation. Criteria for EDB by SW-846 8011 are listed in Tetra Tech. Data
' " | Explosives plus | Worksheet #s 12, 15, 19, 24, and 28. Region | USEPA-NE Data ] X
groundwater, . . o . S . . Validation Chemist
lla and llb and agueous QC N|trpglycer|n, Validation Functional Guidelines for Evaluatmg Envwonmental Analyses,
samples Pesticides, and Pgrt .III, February 2004 (USEPA, 2004) will be applied using these
PCBs criteria.
Soil. sediment Tier 1" data validation. Project-specific criteria for metals by SW-846
groyun dwater ' 6010C/6020A/7470A/7471B are listed in Worksheets #12, #15, #19,
lla and llb and agueous Q’C Metals #24, and #28. Region | USEPA-NE Data Validation Functional
samples Guidelines for EvaIuatin_g Environ_menta_ll AnaIyses,_Pa_rt IV, November
2008 (USEPA, 2008) will be applied using these criteria.
lla and Ilb Grﬁggg\(/)vl?ste(rggnd Perchlorate Tier 1Y data v_alidat_ion. Project-specific criteria for perchlorate by SW- Data_l Validation
Samples 846 6850 are listed in Worksheets #12, #15, #19, #24, and #28. Specialist, Tetra Tech

1 — As defined in the Region | EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses, Part I, Attachment
B, “Region 1 Tiered Organic and Inorganic Data Validation Guidelines”, July 1, 1993, Draft (USEPA, 1996).
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SAP Worksheet #37 -- Usability Assessment
(UFP-QAPP Manual Section 5.2.3)

Data Usability Assessment

The usability of the data generated during the RI directly affects whether project objectives can be
achieved. The following characteristics will be evaluated at a minimum, and 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 evaluator will consult with other technically competent individuals to render
sound technical assessments of these DQI characteristics:

e Completeness
For each matrix scheduled to be sampled, the Tetra Tech FOL, acting on behalf of the Project Team,

will prepare a table listing to compare planned samples/analyses to collected samples/analyses. If
deviations from the scheduled sample collection or analyses are identified, the Tetra Tech PM and
Project Risk Assessor will determine whether the deviations compromise the ability to meet project
objectives. If they do, the Tetra Tech PM will consult with the Navy RPM and other Project Team
members, as necessary (determined by the Navy RPM), to develop appropriate corrective actions.

e Precision

The Tetra Tech 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 Worksheet #s 12 and 28. This will also
include a comparison of field and laboratory precision with the expectation that field duplicate results
will be no less precise than laboratory duplicate results. If the goals are not met, or if data have been
flagged as estimated (J qualifier), limitations on the use of the data will be described in the project
report.

Accuracy
The Tetra Tech Project Chemist, acting on behalf of the Project Team, will determine whether the

accuracy/bias goals were met for project data. This will be accomplished by comparing %Rs of LCS,
LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in Worksheet #28. This
assessment will include an evaluation of field and laboratory contamination; instrument calibration
variability; and analyte recoveries for surrogates, MSs, and LCSs. If the goals are not met, limitations
on the use of the data will be described in the project report. Bias of the qualified results and a
description of the impact of identified non-compliances on a specific data package or on the overall
project data will also be described in the project report.

e Representativeness

A Tetra Tech 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
processed for analysis in accordance with the SAP, by reviewing spatial and temporal data
variations, and by comparing these characteristics to expectations. The usability report will describe
the representativeness of the data for each matrix and analytical fraction. This will not require
guantitative comparisons unless professional judgment of the Project Scientist indicates that a
guantitative analysis is required.

e Comparability
The Tetra Tech Project Chemist, acting on behalf of the Project Team, will determine whether the

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

e Sensitivity
The Tetra Tech Project Chemist, acting on behalf of the Project Team, will determine whether project
sensitivity goals listed in Worksheet #15 were achieved. The overall sensitivity and LOQs 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 in the project report. The Tetra Tech Project
Chemist may enlist the help of the Project Risk Assessor to evaluate deviations from planned
sensitivity goals.

e Project Assumptions and Data Outliers

The Tetra Tech PM and designated team members will evaluate whether project assumptions are
valid. This will typically be a qualitative evaluation but may be supported by quantitative evaluations.
The type of evaluation depends on the assumption being tested. Quantitative assumptions include
those related to data distributions (e.g., normal or log-normal) and estimates of data variability.
Potential data outliers will be removed if a review of the associated data indicates that the results
have an assignable cause that renders them inconsistent with the remainder of the data. During this
evaluation, the team will consider whether outliers could be indications of unanticipated site
conditions.

Describe the evaluative procedures used to assess overall measurement error associated with the
project:

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

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

Identify the personnel responsible for performing the usability assessment:

The Tetra Tech PM, Project Chemist, FOL, and Project Scientist will be responsible for conducting the
listed data usability assessments. The data usability assessment will be reviewed with the Navy RPM,
MEDEP RPM, and USEPA RPM. If deficiencies affecting the attainment of project objectives are
identified, the review will take place either in a face-to-face meeting or teleconference, depending on the
extent of identified deficiencies. If no significant deficiencies are identified, the data usability assessment
will simply be documented in the project report and reviewed during the normal document review cycle.
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Describe the documentation that will be generated during usability assessment and how usability
assessment results will be presented so that they identify trends, relationships (correlations), and
anomalies:

The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or
rejection (R). Written documentation will support the non-compliance estimated or rejected data results.
The project report will identify and describe the data usability limitations and suggest resampling or other
CAs, if necessary.
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Figure 14-1
ISM Systematic Random Sampling and Replicate Design for DU1

DU1 Existing Berm Mound
Repeat for Stations 3 through 10

DU1-ISM DU1 DU1
Sample Replicate 1 Replicate 2
(0-3") (0-3”) (0-3”)

An increment’s location (shown by a
red dot) will be chosen once within a

sample unit, then repeated for all other DU1-ISM DU1
increment grids/stations in the DU. \ Sample Replicate 1
(3-18”) (3-18)

DU1 will have 30 increments total for
each sample depth.
A

Replicate samples are unique
stand alone samples and should

not be combined with the DU1
ISM Sample.

®
®

ISM Increment Station ~] AN 2>~
(1-10)

See Figure 17-1 for all

Stations.

For the 0 to 3” interval two replicate subsamples (also called a triplicate) locations will be randomly chosen (shown by
orange/green dots), then repeated for the other sample grids in the same ISM sampling unit.

For the 3 to 18” interval one replicate subsample will be collected. The subsurface replicate will be co-located with the
first replicated for the 0 to 3” interval (orange dots).




DU2A-a

(Floor of berm area)

An increment’s location (shown by a red Replicate 1
dot) will be chosen once within a Sample

increment grid.

DU2A-a will have 30 increments total,
inside the berm.

DU2A-b will have 30 increments total,
outside the berm.

samples and should not be combined.

Figure 14-2

ISM Systematic Random Sampling and Replicate Design

DU2A

DU2A-b
(Area within DU2A boundary and
outside the berm area)

%’

T

T

®
[ )
e .

DU2A-b
Replicate 1
Sample

Replicate samples are unique stand alone samples and should not be
combined with the ISM Sample.

Replicate increment locations will be spaced approximately 2 feet from the
ISM increment or neighboring increment using the typical orange dots
shown for EACH increment sample. These patterns should be repeated for
every ISM increment location (red dot) for DU2A-a and DU2A-b.

Note: ISM samples from DU2A-a and DU2A-b are individual

DU2A-a and DU2A-b have one replicate each.




Du2C

(example of square berm area — DU2C/DU2D)

Figure 14-3

ISM Systematic Random Sampling and Replicate Design

DU2B through DU2D

Increment Grid (shaded boxes)
Divide the Sample Grid(s) into equal portions

R1

R2JR3 '/\. R2IR3

wetland

An increment’s location (shown by a
red dot) will be chosen once within a
increment grid, then repeated for all
other increment grids in the DU.

DU2B, DU2C, and DU2D will have 10
increments total, each.

Replicate samples are unique stand
alone samples and should not be
combined with the ISM Sample.

Replicate increment locations will be spaced approximately 2 feet
from the ISM increment or neighboring increment using the
pattern of orange, green, and yellow dots shown. These patterns
should be repeated for every ISM increment location (red dot) for

DU2B

(example of rectangular berm area)

DU2B through DU2D, based on the shape of the berm area. Note:  ISM samples from

DUZ2B, C, and D have three replicates each.

DU2B
Replicate 1
Sample

DU2B DU2B
Replicate 2 Replicate 3
Sample Sample

DU2B, DU2C, and DU2D are
individual samples and should
not be combined.




Figure 14-4
ISM Systematic Random Sampling and Replicate Design
DUZ2E

Increment Grid (shaded boxes)
Divide the Sample Grid(s) into equal portions

An increment’s location
(shown by a dot) will be
chosen once within a
increment grid, then
repeated for all other
increments in the DU.

DU2E will have 30
increments total.

- - —————— - -
I

|
v P P S

:®@@
@@@
i@@@

Note: ISM sample from DU2E

Replicate increment locations will be spaced approximately is an individual sample and
2 feet from the ISM increment or neighboring increment should not be combined with
using the pattern of orange, green, and yellow dots shown . other subunits.

This pattern should be repeated for every ISM increment
location (red dot) for DU2E. DUZ2E has three replicates.

Rlepllcate sa}mples darehunlltcj]ue stagd DUZE U e
a One, samp €S and shou not be Replicate 1 Replicate 2 Replicate 3
combined with the DU2E ISM Sample. Sample sample sample




Figure 14-5
ISM Systematic Random Sampling and Replicate Design
DU2F

; 5 6 7
g;ggg:je;‘:ea) Grid  (blue increment’s location

1
sho n by a red dot.
Divide the Sample Grid(s) o — "

into equal portions, DU2F will have 50
avoiding wetlands and increments total.

berm areas.

Replicate  subsample
locations will be
approximately 2 feet
from the ISM increment
using the pattern of
orange, green, and
yellow dots shown. This
pattern  should be
repeated for every ISM
increment location (red
dot) in DU2F. DU2F
has three replicates.

‘ ‘ DU2B
R2

[

[

[

[
Replicate samples are :
unique stand alone [
[

samples and should not I
[

[

[

[

[

[

[

[

[

be combined with the
DU2F ISM Sample.

DU2F DU2F
Replicate 1 Replicate 2

Note: ISM sample from DU2F
is an individual sample and
should not be combined with
(combine increments from all DU2F DU2F-ISM other subunits.

grids for a total of 50 total) Sample

DU2F
Replicate 3

(Typical)




Figure 14-6
ISM Systematic Random Sampling and Replicate Design
DU3-a, DU3-b, and DU4

Increment Grid (shaded boxes)
Divide the Sample Grid(s) into equal portions

—000
—00k

<
<
<
<
<
<
<
<

R1)
R2)

ISM Sample Unit Grid
(approx. 100 x 100 foot
grid or partial grid).
Repeat as necessary for
each Sample grid

(e.g. Grid K3 from DU4 )

RY
@

98 198
98, 1O
9,6

Replicate subsample
locations will be
approximately 2 feet
from the ISM increment
using the pattern of
orange, green, and
yellow dots shown. This
pattern should be
repeated for every ISM
increment location (red
dot) as applicable.

&
0.6

.6
&

@
@

=

N
pe)
N

DU3-a and DU3-b have
one replicate each and
DU4 has two replicates
each (a triplicate).

0B, |
.6

An increment’s location (shown by a dot) will be chosen once
within a increment grid, then repeated for all other increments in
the DU. DU3A, DU3B, and DU4 sample grids will each have 30
increments total each. Note: ISM sample from DU3-a, DU3-b,

and DU4 are individual samples and

DU3-a, DU3-b, and DU4 should not be combined with other DUs
(R2) DU4 only or subunits.
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Berm ISM Sample Distrubution

Top Subsample (]

Middle Subsample @

Bottom Subsample @

Sample Location

Berm (Present)

Legend

ISM Sample Subsample Location
@ (intervals of 0-3 inches
and 3-18 inches bgs)
Note: Two replicate samples will be collected from the

surface (0 - 3 inches bgs). One replicate sample will be
DU1 - Existing Berm Mound collected from the subsurface (3-18 inches bgs).
(approximate) See Figure 14-1. ! 0

|
DRAWN BY DATE CONTRACT NUMBER CTO NUMBER
) TeTRATECH WEog
CHECKED BY DATE S|TE 12 EOD AREA APPROVED BY DATE
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REVISED BY DATE ISM SURFACE SOIL AND ISM SUBSURFACE SOIL SAMPLE LOCATION MAP
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DU2E
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DU2A il
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Berm (1978 Aerial)

!
-MP‘ |l| pu2a-a
" Inside Berm

F ol ”.

DU2A-b
Outside Berm

’ L Notes:
- ¥ 4 - " 1) ISM samples from DU2A, DU2A-a,
d - DU2A-b, DU2B, DU2C, DU2D, and

DUZE are individual samples and
Legend should not be combined.
2) See Figures 14-2 through 14-4 for
D DU2 - Overall Berm Area I(qdiVid#T:IJLIJSZ,X Samglggzrf X systemic sampling design.
) eacl -a an -b, Fi 17-2C for di t
Sample Area Grid 30 subsamples each; 3) S:l)esu:‘?:é: sam Clie;)r discrete | |
DU1 - Existing B M d 1 each DU2B thru D; p i
g berm Moun
(approximate) 10 subsamples each) |
Individual ISM Sample Grid 60 0 60
D Wetland Area — (DU2E; 30 subsamples) ——— ——
DRAWN BY DATE CONTRACT NUMBER CTO NUMBER
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J. ENGLISH 10/01/12 FORMER NAVAL AIR STATION BRUNSWICK —— ——
SCALE BRUNSWICK, MAINE :
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-
DU2B &
Berm (1993 Aerial)
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bu2c
Berm (1981 Aeria

T

Sample Area Grid DU2A Berm (Present)
L DU2B Berm (1993 Aerial)
DU1 - Existing Berm Mound I:I DU2C Berm (1981 Aerial) Note: See Figure 14-5 for
(approximate) DU2D Berm (1978 Aerial) systemic sampling design.
D DU2 - Overall Berm Area DU2E Berm (1996 Aerial) . -

60 0 60

ey o o1

|| 1SM Sample (DU2F Non-Berm Area) [ wetland Area

DRAWN BY DATE @ CONTRACT NUMBER CTO NUMBER
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DU2E
Berm (1996 Aerial)

DU2A
Berm (Present)

Legend
Discrete Soil Sample Location DU2A Berm (Present) Note: The subsurface sample discrete interval will be
(1-5 feet bgs, above water table) DU2B Berm (1993 Aerial) determined in the field from a non-saturated depth
Sample Area Grid 8838 g::m gg% ﬁ:::g:; between 1 and 5 ft bgs or until bedrock is encountered,
DU - Existing Berm Mound DU2E Berm (1996 Aerial) based on visual and olfactory observations (PID). If no
=== (approximate) visual or olfactory observations indicate potential
D Wetland Area contamination, then samples will be collected from 1 to
B D DUZ - Overall Berm Are | 3ftbgs (unsaturated soil).
DRAWN BY DATE CONTRACT NUMBER | CTO NUMBER
J. ENGLISH 08/09/11 @ TETRATECH 0645 WEQ9
CHECKED BY DATE SITE 12 EOD AREA APPROVED BY DATE
E.LOVE 10/01/12 DU2A, 2B, 2C, 2D AND 2E (LOCALIZED BERM AREAS) — —
DATE
REVISED BY DATE DISCRETE SOIL SAMPLE LOCATION MAP APPROVED BY
LENGLISH ___10/01/12 FORMER NAVAL AIR STATION BRUNSWICK — —
SCALE FIGURE NO. REV
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@® MEC Surface ltem D DU3 - Intermediate Area
@ MEC Subsurface Item E DU3A ISM Sample Grid
© MDAS Surface Item [T ] buss ism sample Grid
@ MDAS Subsurface ltem [ pu4- outer Area

=S| Trench Location @ DU4 ISM Sample Grid

Proposed Land DUS5 - Pond
Use Control boundary

DU1 - Existing Berm Mound
(approximate) Sample Area Grid

DU2 - Overall Berm Area
Wetland Area
(See Figures 17-2A/B for ISM Samples)

DU2A Berm (Present) Steep Rocky Slope

DU2B Berm (1993 Aerial)
:] DU2C Berm (1981 Aerial) Note: See Figure 14-6 for

DU2D Berm (1978 Aer_ial) systemic sampling design. Note: See Figure 14-6 for

DUZE Berm (1996 Aerial) systemic sampling design.
DRAWN BY DATE @ TETRATECH CONTRACT NUMBER CTO NUMBER
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CHECKED BY DATE
e Love o112 SITE 12 EOD AREA APPROVED BY DATE
- DU3A (INTERMEDIATE AREA - INNER), DU3B (INTERMEDIATE AREA - OUTER), AND DU4 (OUTER AREA) — —

REVISED BY DATE ISM SURFACE SOIL SAMPLE LOCATION MAP APPROVED BY DATE
J. ENGLISH 10/01/12 FORMER NAVAL AIR STATION BRUNSWICK — =

SCALE FIGURE NO.
PROMBIICH At FIGURE 17 -3

- -
NOTE: DUG - Groundwater (see Figure 6)
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Notes:
1) Adjust 6-12 inch depth interval deeper as necessary
biased where field observations indicate maximum

contaminant concentrations may be present.

2) The subsurface sample discrete interval will be
determined in the field from a non-saturated depth
between 1 and 5 ft bgs or until bedrock is
encountered, based on visual and olfactory
observations (PID). If no visual or olfactory
observations indicate potential contamination, then
samples will be collected from 1 to 3 ft bgs
(unsaturated soil).

3) Surface water sample collected per Worksheets

#14, 17 and 18.

Legend
A

Sediment Sample Pond Discharge
Culvert (M-12, 0-6 inches bgs) [ ]

Discrete Sediment Sample Location
A and Pond Depth Measurement
(0-6 and 6-12 inches bgs)

Pond Depth Measurement

Discrete Soil Sample Location
(0-1 and 1-5 feet bgs,
above water table)

Centerline from 1978 Aerial
DU5 - Pond

Sample Area Grid
/A Surface Water Sample

I:l Wetland Area
Proposed Land 175 0 175
= = yse Control boundary —— e ——
DRAWN BY DATE CONTRACT NUMBER CTO NUMBER
J. ENGLISH 08/09/11 @ TETRATECH 0645 WE09
CHECKED BY DATE APPROVED BY DATE
E. LOVE 10/01/12 SITE 12 EOD AREA — J—
REVISED BY pate | DU5 (POND) SOIL AND SEDIMENT SAMPLE LOCATION MAP [ approvED BY DATE
J. ENGLISH 10/01/12 FORMER NAVAL AIR STATION BRUNSWICK — —
SCALE FIGURE NO. REV
AS NOTED BRUNSWICK, MAINE FIGURE 17 - 4 1
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Legend

& Monitoring Well / Soil Boring

-d} Staff Gauge
Proposed VLF Geophysical Transect

Proposed Land
Use Control boundary

DU2A Berm (Present)
DU2B Berm (1993 Aerial)
DU2C Berm (1981 Aerial)
DU2D Berm (1978 Aerial)
DU2E Berm (1996 Aerial) NOTES:
DU1 - Existing Berm Mound 4 i . 1) Thre(_a mpnitoring wells in _DU6 area will be installed initially; additional
== (approximate) : monitoring wells may be installed if warranted.
d 2) Monitoring wells will be installed in first shallow water-bearing zone
DU2 - Berm Area b ’ encountered (up to 30 feet bgs).
. 3) Afocused geophysical analysis to optimize the potential of encountering
D DU3 - Intermediate Area water-bearing fractures may be conducted, as necessary.
D DU4 - Outer Area . - A desk-top fracture-trace analysis will be performed to identify linear
features (i.e., fractures or jointing) at or within the immediate vicinity
DU5 - Pond of the site.
- AVLF (very low frequency) geophysical survey will be performed as
DUG - Groundwater necessary to attempt to map fractures at the site. The VLF survey will be
N conducted within an area 100 feet beyond the DU2 area. The survey will
St Rocky SI
m eep Rocky Slope be based on the existing grid system established for the site, with transects
NOTE: Sample Area Grid lines spaced 50 feet apart.
- Afocused geophysical GPR survey may then be conducted to confirm that
Wetland Area fractures are shallow in the given location. Well locations may be adjusted
I:l Proposed GPR Area up to 100 feet to attempt to encounter potential shallow fractures at the site.

DRAWN BY DATE CONTRACT NUMBER CTO NUMBER
CHECKED BY DATE APPROVED BY DATE

E. LOVE 10/01/12 SITE 12 EOD AREA J— J—
REVISEDBY DATE DU6 (GROUNDWATER) GEOPHYSICS AND SAMPLE LOCATION MAP
J. ENGLISH 112 FORMER NAVAL AIR STATION BRUNSWICK _ _

SCALE BRUNSW'CK, MAINE FIGURE NO. EV




APPENDIX A

FIELD STANDARD OPERATING PROCEDURES (SOPS)



SOPs



Number Page
SA-1.1 10f 34

STA N DA R D Effective Date Revision

04/07/2008 7

R 0 P E RATI N G Applicability
TETRATECH PROCEDU RES Tetra Tech NUS, Inc.

Prepared
Earth Sciences Department

Subject Approved
GROUNDWATER SAMPLE ACQUISITION AND oL M
ONSITE WATER QUALITY TESTING Tom Johnston
TABLE OF CONTENTS
SECTION PAGE
1.0 PURPOSE ...ccoccmemtininiiianiissiisssssssesessiiaimnsessssesnssissasesesastesassessss sassssssssnsisssessns sassssessene nesantansnsessnasase 2
2.0 SCOPE  .eooooooioeeersssessssssssssssssesssssosessesssss s ssssss s sssse s st e ssss s ens s s eR R0 2
3.0 LI 0T PP 2
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS........cccocousimintinancsnisnnirsernseisaenasnsasas 3
5.0 HEALTH‘AND L L I PP 4
6.0 PROCEDURES .........ccioiitiimniinmincnneranrersassrssssssssssissmsnsssasisssesasassasssnnessnssssansassssssnssesssnesssansssnsasanesas 5
6.1 1= 31T - | O O OO PP 5
6.2 Sampling, Monitoring, and Evacuation Equipment............c.ccoooiiiimninnieieseenes 7
6.3 Calculations of Well VOIUME ..., eernerenenens 8
6.4 Evacuation of Static Water — Purging .........ccccocrvrrniininiintinrenesn e 9
6.4.1 LCT=T = | T PO 9
6.4.2 Evacuation DeVICES ..........occvviiiiiiiiciee e e e 9
6.5 Onsite Water Quality TeSHNG ....ccoevvireiiiirinie e 12
6.5.1 Measurement Of PH ..o 13
6.5.2 Measurement of Specific CondUCtanCe ............ccoovveviiiiiiniii e 15
6.5.3 Measurement of Temperature ..........ccccccvvuveeriiecneciii b 16
6.5.4 Measurement of DiSSOIVEd OXYGEN .......coviiereriiiiiii i 17
6.5.5 Measurement of Oxidation-Reduction Potential...............cccoooiiiiinniiies 19
6.5.6 Measurement of SaliNity............ccooi i 20
6.5.7 Measurement Of TUrbidity.........ccoiiiieiiriiirrre e 21
6.6 RS T= T T o 11T PO .....22
6.6.1 RS T TaaT o] [EaTe o F= o O 22
6.6.2 Sampling Methods as Related to Low-Flow Sampling.......c...ccocvcviinnne feverre e 23
6.7 Low-Flow Purging and Sampling.........ccccccoierrncrniniiiinieini i ssenneesessnnees 25
6.7.1 Scope and ApPHCEALION. .....c..cccuiiiiiiee et e e 25
6.7.2 Equipment................ reerereareens eteeetesereeeeeraaaueeeeeeereeeeanrreeetioiareee s areesaEreeeeee e b et e renreneterane 25
6.7.3 Purging and Sampling Procedure ...........cccvriirerenicriiiinciinii e 26
7.0 REFERENGES ......c..ooicirccniiritiisitinmessnsssaneserssnsrssanssanesanssssssssassas saat sasanesssisanssnsnassessassvonasnsanananansne 28
ATTACHMENTS
A PURGING EQUIPMENT SELECTION ....ccvimrrirereereeereceeresreesreeeesiss s ssesn s ssisssssssesnes 29
B GROUNDWATER SAMPLE LOG SHEET .....ccoiveierercerncre et essrnsnssessessens 32
C EQUIPMENT CALIBRATION LOG.......ccu it ittt et cvinennssnenes OO
D LOW FLOW PURGE DATA SHEET .......ccovnimmnimmrncnisitscsisissse e 34

019611/P Tetra Tech NUS, Inc.




Subject Number Page
GROUNDWATER SAMPLE SA-1.1 20f34
ACQUISITION AND ONSITE Revision Effective Date
WATER QUALITY TESTING 7 04/07/2008

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the process to be used for purging groundwater
monitoring wells prior to sampling, for collecting groundwater samples, and for measuring groundwater
quality parameters.

2.0 SCOPE

This document provides information on proper sampling equipment, onsite water quality testing, safety
measures to ensure the safety of the field technician(s), and techniques for groundwater sampling. All
personnel are encouraged to review the information contained herein to facilitate planning of the field
sampling effort. The techniques described shall be followed whenever applicable, noting that site-specific
conditions or project-specific plans may require modifications to methodology.

30  GLOSSARY

- Conductivity — Conductivity is a numerical expression of the ability of an aqueous solution to carry an
electric current. This ability depends on the presence of ions and their total concentration, mobility,
valence, and relative concentrations and on temperature. Conductivity is highly dependent on
temperature and should be reported at a particular temperature, i.e., 20.2 microSiemens per centimeter
(mS/cm).-at 14°C.

Dissolved Oxygen (DO) — DO levels in natural and wastewater depend on the physical, chemical, and
biochemical activities in the water sample.

Groundwater Sample — A quantity of water removed from the ground, usually via a monitoring well that
may or may not be lined with a well casing.

Oxidation-Reduction Potential (ORP) - A measure of the activity ratio of oxidizing and reducing species as
determined by the electromotive force developed by a noble metal electrode immersed in water, as
referenced against a reference electrode. A reference electrode commonly used in the field is the
silver/silver chloride electrode, which has a voltage offset of about 210 mV from the standard hydrogen
electrode (SHE). To convert field ORP measurements to equivalent SHE values, approximately 210 mV
must be added to the ORP values obtained using the silver/silver chloride electrode. The actual offset
depends on the concentration of the potassium chloride (KCI) in the field reference electrode and the
temperature. Offsets typically range from 199 (saturated KCI) to 205 (3.5 Molar KCI) to 222 mV (1 Molar
KCI) at 25°C and are greater at lower temperatures.

DPH - The negative logarithm (base 10) of the hydrogen‘ ion activity. The hydrogen ion activity is related to
the hydrogen ion concentration, and, in a relatively weak solution, the two are nearly equal. Thus, for all
practical purposes, pH is a measure of the hydrogen ion concentration.

pH Paper - Indicator paper that turns different colors depending on the pH of the solution to which it is
exposed. Comparison with color standards supplied by the manufacturer will then give an indication of the
solution's pH.

Representativeness — A qualitative description of the degree to which an individual sample accurately
reflects population characteristics or parameter variations at a sampling point. It is therefore an important
characteristic not only of assessment and quantification of environmental threats posed by the site, but
also for providing information for engineering design and construction. Proper sample location selection
and proper sample collection methods are important to ensure that a truly representative sample has been
collected.
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Salinity — The measurement of dissolved salts in a given mass of solution. Note: most field meters
determined salinity automatically from conductivity and temperature. The value will be displayed in elther
parts per thousand (ppt) or percent (e.g., 35 ppt equals 3.5 percent). The parts per thousand symbol ( /o0)
is not the same as the percent symbol (%).

Turbidity — Turbidity in water is caused by suspended matter such as clay, silt, and fine organic and
inorganic matter. Turbidity is an expression of the optical property that causes light to be scattered and
absorbed rather than transmitted in a straight line through the sample.

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager - The Project Manager is responsible for determining the sampling objectives, initial
sampling locations, and field procedures used in the collection of groundwater samples. Additionally, in
consdultation with other project personnel (geologist, hydrogeologist, etc.), the Project Manager identifies
sampling locations.

Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical
support necessary to implement the project Health and Safety Plan (HASP). This includes but is not be
limited to performing air quality monitoring during sampling, boring and excavation activities, and ensuring
that workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne
contaminants. The SSO or SSO designee may also be required to advise the FOL on other safety-related
matters regarding sampling, such as mitigative measures to address potential hazards from hazardous
objects or conditions.

Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition of
samples in accordance with this SOP or other project-specific documents. In addition, this individual is
responsible for the completion of all required paperwork (e.g., sample log sheets, field notebook, boring
logs, container labels, custody seals, and chain-of-custody forms) associated with the collection of those
samples.

Project Hydrogeologist — This individual is responsible for selecting and detailing the specific groundwater
sampling techniques, onsite water quality testing (type, frequency, and location), equipment to be used,
and providing detailed input in this regard to the project planning documents. The project hydrogeologist
is also responsible for properly briefing and overseeing the performance of site sampling personnel.

Field Operations Leader (FOL) — This individual is primarily responsible for the execution of the planning
document containing the Sampling and Analysis Plan (SAP). This is accomplished through management
of a field sampling team for the proper acquisition of samples. He or she is responsible for the
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample
~ collection and handling; the completion and accuracy of all field documentation; and making sure that
custody of all samples obtained is maintained according to proper procedures. When appropriate and as
directed by the FOL, such responsibilities may be performed by other qualified personnel (e.g., field
technicians) where credentials and time permit. The FOL is ultimately responsible for adherence to
Occupational Safety and Health Administration (OSHA) regulations during these operations through self
acquisition or through the management of a field team of samplers.

General personnel qualifications for groundwater sample collection and onsite water quality testing include
the folliowing:

e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

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

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
GROUNDWATER SAMPLE SA-1.1 4 of 34
ACQUISITION AND ONSITE Revision Effective Date
WATER QUALITY TESTING 7 04/07/2008

o Familiarity with appropriate procedures for sample documentation, handling, packaging, and shipping.

5.0 HEALTH AND SAFETY

Specific safety and health precautions are identified throughout this SOP. In addition to those
precautions, the following general hazards may be incurred during sampling activities:

¢ Knee injuries from kneeling on hard surfaces

¢ Slips, trips, and falls

e Cuts and lacerations

¢ Traffic hazards associated with sampling in parking areas and roadways and along highways.
Methods of avoiding these hazards are provided below.

Knee injuries — Many monitoring wells are installed as flush mounts. Personnel are required to kneel to
open these wells and to take groundwater level measurements, etc. This could result in knee injuries from
kneeling on stones/foreign objects and general damage due to stress on the joints. To combat this hazard:
-o Clear any foreign objects from the work area.

e Wear hard-sided knee pads.

Slips, Trips, and Falls — These hazards exist while traversing varying terrains carrying equipment to
sample wells. To minimize these hazards:

e Pre-survey well locations. Eliminate, barricade, or otherwise mark physical hazards leading to the
locations.

¢ Carry small loads that do not restrict the field of vision.
e Travel the safest and clearest route (not necessarily the shortest).

Cuts and Lacerations — To prevent cuts and lacerations associated with groundwater sampling, the
following provisions are required:

e Always cut away from yourself and others when cutting tubing or rope. This will prevent injury to
yourself and others if the knife slips.

¢ Do not place items to be cut in your hand or on your knee.

e Change blades as necessary to maintain a sharp cutting edge. Many accidents result from struggling
with dull cutting attachments.

e Whenever practical, wear cut-resistant gloves (e.g., leather or heavy cotton work gloves) at least on
the hand not using the knife.

¢ Keep cutting surfaces clean and smooth.

o Secure items to be cut -- do not hold them against the opposing hand, a leg, or other body part.
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e When transporting glassware, keep it in a hard-sided container such as a cooler so that if there is a
fall, you will be less likely to get cut by broken glass.

e DO NOT throw broken glass or glass ampoules into garbage bags. Place broken glass and glass
ampoules in hard-sided containers such as a cardboard box or directly into a dumpster. DO NOT
reach into garbage bags to retrieve any item accidentally thrown away. Empty the contents onto a flat
surface to avoid punctures and lacerations from reaching where you cannot see.

Vehicular and Foot Traffic Hazards — When sampling along the roadway or near traffic patterns, follow
the following precautions:

e Motorists may be distracted by onsite activities - ASSUME THEY DO NOT SEE YOU OR MEMBERS
OF YOUR FIELD CREW.

¢ DO NOT place obstructions (such as vehicles) along the sides of the road that may cause site
personnel to move into the flow of traffic to avoid your activities or equipment or that will create a blind
spot.

e Provide a required free space of travel. Maintain at least 6 feet of space between you and moving
traffic. Where this is not possible, use flaggers and/or signs to warn oncoming traffic of activities near
or within the travel lanes.

¢ Face Traffic. Whenever feasible, if you must move within the 6 feet of the required free space or into
traffic, attempt to face moving traffic at all times. Always leave yourself an escape route.

e Wear high-visibility vests to increase visual recognition by motorists.
» Do not rely on the vehicle operator’s visibility, judgment, or ability. Make eye contact with the driver.
Carefully and deliberately use hand signals so they will not startle or confuse motorists or be mistaken

for a flagger’s direction before moving into traffic.

e Your movements may startle a motorist and cause an accident, so move deliberately. Do not make
sudden movements that might confuse a motorist.

6.0 PROCEDURES
6.1 General

For information derived from a groundwater sample to be useful and accurate, the sample must be
representative of the particular zone being sampled. The physical, chemical, and bacteriological integrity
of the sample must be maintained from the time of sampling to the time of analysis to keep any changes
in water quality parameters to a minimum.

CAUTION
A closed well may generate and accumulate gases due to biological degradation,
evolution of volatile chemicals from groundwater into the air, or other chemical actions.
These gases may also be artificially generated, such as in the case of air sparging or
extraction wells, which may take several days to depressurize. See Section 6.6.2 for
safety measures to be employed to protect sampling personnel.
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Methods for withdrawing samples from completed wells include the use of pumps, compressed air or
nitrogen, bailers, and various types of sampiers. The primary considerations in obtaining a representative
sample of groundwater are to avoid collection of stagnant (standing) water in the well and to avoid
physical or chemical alteration of the water sample due to external influences of the sampling
technique(s). In a non-pumping well, there will be little or no vertical mixing of water in the well pipe or
casing, and stratification will occur. The well water in the screened section will mix with groundwater due
to normal flow patterns, but the well water above the screened section will remain isolated and become
stagnant. Concentration gradients resulting from mixing and dispersion processes, layers of variable
geologic permeability, and the presence of separate-phase product (e.g., floating hydrocarbons) may
cause stratification. Excessive pumping or improper sampling methods can dilute or increase
contaminant concentrations in the collected sample compared to what is representative of the integrated
water column as it naturally occurs at that point, resulting in the collection of a non-representative sample.
To safeguard against collecting non-representative samples, the following approach shall be followed prior
to sample acquisition:

CAUTION
Mechanical agitation of well water may cause off-gas generation of volatile contaminants,
creating an inhalation exposure to the sampler(s). Where avoiding an inhalation

exposure is not possible and mechanical agitation is possible, pump into closed-top
containers to control potential air emissions.

1. If possible, position yourself (and the sampling equipment) upwind of the well head.

2. Purge the monitoring well to be sampled prior to obtaining any samples from it. Evacuation of three to
five well volumes is recommended prior to sampling, unless low-flow purging and sampling methods
are utilized as described in Section 6.7 (Consult the site-specific SAP for exact purging parameters).
In a high-yielding groundwater formation and where there is no stagnant water in the well above the
screened section, extensive evacuation prior to sample withdrawal is not as critical as it is in a low-
yielding well or in wells containing stagnant water.

3. For wells with low yields that are purged dry during sampling, evacuate the well and allow it to recover
to 75 percent of full capacity prior to sample acquisition. if the recovery rate is fairly rapid (generally
300 mL per minute or greater), attempt to continue evacuation until the number of well volumes
specified in the SAP is achieved. If this cannot be accomplished, allow recovery to 75 percent of
capacity and begin sampling.

CAUTION .
For moderate to high-yielding monitoring wells, an evacuation rate that does not cause

excessive turbulence in the well should be selected. There is no absolute safeguard
against contaminating the sample with stagnant water; hence, special techniques are
required for purging to minimize the potential for sample contamination (see below).

4. For moderate to high-yielding monitoring wells, use one of the following purge techniques:

e Place a submersible pump or the intake line of a surface pump or bailer just below the water
surface when removing the stagnant water.

e While purging and as the water level decreases, lower the pump or intake line as the water level
drops in the well. Three to five volumes of water shall be removed to provide reasonable
assurance that all stagnant water has been evacuated. After this is accomplished, a bailer or
other approved device may be used to collect the sample for analysis.
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* Unless otherwise directed, place the intake line of the sampling pump (or the submersible pump
itself) near the center of the screened section, and pump approximately one casing volume of
water from the well at a low purge rate equal to the well's recovery rate (low-flow sampling).

6.2 Sampling, Monitoring, and Evacuation Equipment

Sample containers shall conform to the guidelines in SOP SA-6.1.

The following equipment shall be on hand when sampling groundwater wells (reference SOPs SA-6.1 and
SA-7.1):

o Sample packaging and shipping equipment — Coolers for sample shipping and cooling, chemical
preservatives, appropriate sampling containers and filler materials, ice, labels, and chain-of-custody

documents.
o Field tools and instrumentation

— Multi-parameter water quality meter with an in-line sample chamber capable of measuring ORP,
pH, temperature, DO, specific conductance, turbidity, and salinity, or individual meters (as
applicable)

— pH Paper

— Camera and film (if appropriate)

— Appropriate keys (for locked wells)

— Water level indicator and/or oil-water interface probe if separate-phase product is expected

e Pumps

— Shallow-well pumps: Centrifugal, bladder, suction, or peristaltic pumps with drop lines and air-lift
apparatus (compressor and tubing) where applicable.

— Deep-well pumps: Submersible pump and electrical power-generating unit, or bladder pumps
where applicable.

o Other sampling equipment — Bailers, graduated cylinder, stopwatch, and inert line with tripod-pulley
assembly (if necessary).

e Pails — Plastic, graduated.

¢ Clean paper or cotton towels for cleaning equipment.

¢ Buckets with lids for collecting purge water.

o Decontamination solutions — Deionized water, potable water, phosphate-free laboratory-grade
detergent, and analytical-grade solvent (e.g., pesticide-grade isopropanol), as required.

Ideally, sample withdrawal equipment shall be completely inert, economical, easily cleaned, cleaned prior
. to use, reusable, able to operate at remote sites in the absence of power sources, and capable of
delivering variable rates for well purging and sample collection.
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6.3 Calculations of Well Volume

To ensure that the proper volume of water has been removed from the well prior to sampling, it is first
necessary to know the volume of standing water in the well pipe (including well screen where applicable).
This volume can be easily calculated by the following method. Calculations shall be entered in the site
logbook or field notebook or on a sample log sheet form or equivalent electronic form(s) (see SOP
SA-6.3):

1. Obtain all available information on well construction (location, casing, screen, etc.).

2. Determine well or inner casing diameter.

3. Measure and record static water level (depth below ground level or top of casing reference point).

4. Determine depth of well by sounding using a clean, decontaminated, weighted tape measure or water
level indicator.

5. Calculate number of linear feet of static water (total depth or length of well pipe minus the depth to
static water level). ;

6. Calculate one static well volume in gallons V' = (0. 163XT)(r?)

where: V = Static volume of well in gallons.
T = Linear feet of water in the well.
r = Inside radius of well casing in inches.
0.163 = Conversion factor (compensates for conversion of casing radius

from inches to feet and cubic feet to gallons and pi.

7. Per evacuation volumes discussed above, determine the minimum amount to be evacuated before
sampling.

Measuring devices may become contaminated when gathering the above information if they are
submerged in contaminated water. Decontamination of the tape or water level indicator must be
conducted between measurements in different wells as follows:

1. Saturate a paper towel or clean cotton towel with deionized water.
2. As the measuring device is extracted, wipe the tape, changing the cleaning surface frequently.

3. After it is extracted, rinse the probe or tape using a spray bottle of deionized water over a bucket or
similar collection container.

Based on the contaminant (oily, etc), it may be necessary to use a soap and water wash and rinse to
remove contaminants. Isopropanol can be used on the probe/tape. However, it is recommended that the
use of solvents on the tape be minimized because they could degrade the protective covering or possibly
remove the scale designations. If isopropanol (or some other solvent) is used, assure that the
manufacturer/supplier Material Safety Data Sheet (MSDS) is obtained, kept on site at a readily available
location with other MSDSs, and reviewed by personnel prior to the first usage of the solvent. Also, add
the substance to the site-specific Hazardous Chemical Inventory list (see Section 5 of the TtNUS Health
and Safety Guidance Manual [HSGM], Hazard Communication Program and OSHA Standard 29 CFR
1910.1200).
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6.4 Evacuation of Static Water — Purging
6.4.1 General

The amount to be purged from each well will be determined prior to sample collection. This amount will
depend on the intent of the monitoring program and the hydrogeologic conditions. Programs to determine
overall quality of water resources may require long pumping periods to obtain a sample that is
representative of a large volume of the aquifer. The pumped volume may be specified prior to sampling
so that the sample can be a composite of a known volume of the aquifer. Alternately, the well can be
pumped until parameters such as temperature, specific conductance, pH, and turbidity (as applicable)
have stabilized. Onsite measurements of these parameters shall be recorded in the site logbook or field
notebook or on standardized data sheets or an equivalent electronic form(s).

6.4.2 Evacuation Devices

The following discussion is limited to those devices commonly used at hazardous waste sites.
Attachment A provides guidance on the proper evacuation device to use for given sampling situations. All
of these techniques invoive equipment that is portable and readily available.

Bailers

Bailers are the simplest evacuation devices used and have many advantages. They generally consist of a
length of tubing equipped with a base plate and ball check-valve at the bottom. Bailers are comprised of
stainless steel and plastic. They come in a variety of sizes, but the two most often used are 2 inches and 4
inches in diameter. An inert non-absorbent line such as polyethylene rope is used to lower and then raise
the bailer to retrieve the sample. As the bailer is lowered into the water column, the ball is pushed up
allowing the tube to be filled. When the bailer is pulled upward, the ball seats in the base plate preventing
water from escaping.

Advantages of bailers include the following:

e There are few limitations on size and materials used.

¢ No external power source is needed.

e Bailers are inexpensive and can be dedicated and hung in a well to reduce the chances of cross-
contamination.

e Bailers are relatively easy to decontaminate.

Limitations on the use of bailers include the following:

e |tis time consuming to remove stagnant water using a bailer.

e Splashing the bailer into the water or transfer of sample may cause aeration.

. Th;e use of a bailer does not permit conétant in-line monitoring of groundwater parameters.

e Use of bailers is physically demanding, especially in warm temperatures at personal protection
equipment (PPE) levels above Level D.
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Safety concerns using a bailer include the following:

¢ Muscle stress and strain, especially when using 4-inch bailers and when pulling from excessively deep
wells.

¢ Entanglement, possible hand/finger injuries, and rope burns during a sudden release of the bailer
back down the well.

¢ Direct contact with contaminants of concern and sample preservatives when discharging the bailer
contents because there is not a high level of control during a direct pour, and splashing and indirect
contact with contaminants/preservatives could occur.

Control measures for these hazards are provided in Section 6.6.2.

Suction Pumps

There are many different types of inexpensive suction pumps including centrifugal, diaphragm, and
peristaltic pumps. Centrifugal and diaphragm pumps can be used for well evacuation at a fast pumping
rate and for sampling at a low pumping rate. The peristaltic pump is a low-volume pump that uses rollers
to squeeze flexible tubing to create suction. This tubing can be dedicated to a well to prevent cross-
contamination from well to well. Suction pumps are all portable, inexpensive, and readily available.
However, because they are based on suction, their use is restricted to areas with water levels within 20 to
25 feet of the ground surface. A significant limitation is that the vacuum created by these pumps can
cause loss of dissolved gases and volatile organics. Another limitation of these pumps is that they require
a secondary energy source to drive them. Electrically driven pumps may require portable generators as
energy sources. Air diaphragm pumps require air compressors and/or compressed gas cylinders to drive
them. The advantage of the peristaltic pump is that it will operate from a portable battery source. Safety
measures associated with these pumps are provided below. :

Submersible Pumps

Submersible pumps take in water and push the sample up a sample tube to the surface. The power
sources for these samplers may be compressed gas or electricity. Operation principles vary, and
displacement of the sample can be by an inflatable bladder, sliding piston, gas bubble, or impeller. Pumps
are available for 2-inch-diameter wells and larger. These pumps can lift water from considerable depths
(several hundred feet). :

Limitations of this class of pumps include the following:
¢ They may have low delivery rates.

e Many models are expensive.
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o Compressed gas or electric power is needed.

e Sediment in water may cause clogging of the valves or eroding of the impellers with some of these
pumps.

» Decontamination of internal components can be difficult and time consuming.

See the project-specific HASP for additional direction concerning cylinder safe handling procedures
pertaining to the safe handling, transportation, and storage of compressed gas cylinders.

Electrical Shock

Even in situations where portable batteries are used, the potential for electrical shock exists. This
potential risk is increased in groundwater sampling activities because of the presence of groundwater near
the batteries. This potential is also increased in (prohibited) situations where jury-rigging of electrical
connections is performed. Other potential hazards occur when field samplers open the hood of a running
car to access the battery as a power source. To control these hazards: '

¢ If you are unfamiliar with electrical devices, do not experiment, get help, and get the proper equipment
necessary to power your device.

e Use the proper portable power inverters for cigarette lighter connections to minimize the need to
access the battery under the hood of your vehicle.. ‘

e Use of electrical generators may pose a number of hazards including noise, those associated with
fueling, and indirect sample influence.
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To minimize or eliminate electrical generator hazards:

¢ Inspect the generator before use. Ensure that the generator and any extension cords are rated for the
intended operation and have a Ground Fault Circuit Interrupter (GFCI) in lire to control potential
electrical shock.

¢ Fuel the generator before purging and sampling to avoid loss of power during sampling.
s Fuel engines only when they are turned OFF and have cooled sufficiently to prevent a fire hazard.

e Place the generator and any fuel source at least 50 feet from the well to be sampled to avoid indirect
influence to the sample from fuel vapors or emission gases.

Lifting Hazards

This hazard may be experienced when moving containers of purge water, equipment, cylinders, etc. To
control these potential hazards:

+ Do not fill purge buckets to more than 80 percent of their capacity.

¢ Obtain a gas cylinder of sufficient size to complete the designated task but not too large to handle. K-
size cylinders weigh approximately 135 pounds and are difficult to handle. M-size cylinders weigh
approximately 50 pounds and are easier to handle and move.

 When necessary, get help lifting and moving gas cylinders and other heavy objects. Minimize twisting
and turning while lifting. If it is necessary to move these cylinders or generators over significant
distance, use mechanical means (carts, etc.).

e Use proper lifting techniques as described in Section 4.4 of the HSGM.

6.5 Onsite Water Quality Testing

This section describes the procedures and equipment required to measure the following parameters of an
aqueous sample in the field:

pH

Specific conductance
Temperature

DO

ORP

Turbidity

Salinity

This section is applicable for use in an onsite groundwater quality monitoring program to be conducted at
a hazardous or nonhazardous waste site. The procedures and equipment described are applicable to
groundwater samples and are not, in general, subject to solution interferences from color, turbidity, or
colloidal material or other suspended matter.

~This section provides general information for measuring the parameters listed above with instruments and
techniques in common use. Because instruments from different manufacturers may vary, review of the
manufacturer's literature pertaining to the use of a specific instrument is required before use. Most meters
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used to measure field parameters require calibration on a daily basis. Refer to SOP SA-6.3 for an
example equipment calibration log.

6.5.1 Measurement of pH

6.5.1.1 General

Measurement of pH is one of the most important and frequently used tests in water chemistry. Practically
every phase of water supply and wastewater treatment such as acid-base neutralization, water softening,
and corrosion control is pH dependent. Likewise, the pH of leachate can be correlated with other
chemical analyses to determine the probable source of contamination. It is therefore important that
reasonably accurate pH measurements be taken and recorded on the groundwater sample log sheet
(Attachment B) or equivalent electronic form.

Two methods are given for pH measurement: the pH meter and pH indicator paper. Indicator paper is
used when only an approximation of the pH is required or when pH meter readings need to be verified,
and the pH meter is used when a more accurate measurement is needed. The response of a pH meter
can be affected by high levels of colloidal or suspended solids, but the effect is generally of little
significance. Consequently, specific methods to overcome this interference are not described. The
response of pH paper is unaffected by solution interferences from color, turbidity, or colloidal or
suspended materials unless extremely high levels capable of coating or masking the paper are
encountered. In such cases, use of a pH meter is recommended.

6.5.1.2 Principles of Equipment Operation

Use of pH papers for pH measurement relies on a chemical reaction caused by the acidity or alkalinity of
the solution created by the addition of the water sample reacting with the indicator compound on the
paper. Various types of pH papers are available, including litmus (for general acidity or alkalinity
determination) and specific, or narrower range, pH range paper.

Use of a pH meter relies on the same principle as other ion-specific electrodes. Measurement relies on
establishment of a potential difference across a glass or other type of membrane in response to (in this
instance, hydrogen) ion activity (which is usually similar to concentration) across that membrane. The
membrane is conductive to ionic species and, in combination with a standard or reference electrode, a
potential difference proportional to the ion concentration is generated and measured.

6.5.1.3 Equipment

The following equipment is to be used for obtaining pH measurements:

* A stand-alone portable pH meter or combination meter equipped with an in-line sample chamber (e.g.,
YSI 600 series and Horiba U-22). -

e Combination electrode with polymer body to fit the above meter. Alternately, a pH electrode and a
reference electrode can be used if the pH meter is equipped with suitable electrode inputs.

o Buffer solutions, as specified by the manufacturer. If the buffer solutions are considered hazardous
per 29 Code of Federal Regulations (CFR) 1910.1200 (Hazard Communication) or the volumes used
are greater than consumer commadity levels, the SSO shall obtain MSDSs from the manufacturer for
the specific buffer solutions (see Section 4 of the HSGM regarding the Hazard Communication
Program)
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* pH indicator paper to cover the pH range 2 through 12.

¢ Manufacturer's operation manual. All personnel must be familiar with the equipment operation to
ensure that the integrity of samples is preserved and that the equipment is operated safely.

6.5.14 Measurement Techniques for Field Determination of pH

pH Meter

The following procedure shall be used for measuring pH with a pH meter (meter standardization is
according to manufacturer's instructions):

1. Inspect the instrument and batteries prior to initiation of the field effort.

2. Check the integrity of the buffer solutions used for field calibration. Buffer solutions need to be
changed often as a result of degradation upon exposure to the atmosphere.

3. If applicable, make sure all electrolyte solutions within the electrode(s) are at their proper levels and
that no air bubbles are present within the electrode(s).

4. Calibrate the meter and electrode(s) on a daily use basis (or as recommended by manufacturer)
following manufacturer's instructions. Record calibration data on a water quality meter calibration log
sheet (Attachment C) or equivalent electronic form.

5. Immerse the electrode(s) in the sample. Stabilization may take several seconds to minutes. If the pH
continues to drift, the sample temperature may not be stable, a physical reaction (e.g., degassing)
may be taking place in the sample, or the meter or electrode may be malfunctioning. The failure of
the measurements to stabilize must be clearly noted in the logbook or equivalent electronic form.

6. Read and record the pH of the sample. pH shall be recorded to the nearest 0.01 pH standard unit.
Also record the sample temperature (unless otherwise specified in the SAP, record temperatures to
the nearest whole degree Fahrenheit or 0.5 degree Celsius).

7. Rinse the electrode(s) with deionized water.
8. Store the electrode(s) in an accordance with manufacturer’s instructions when not in use.

Any visual observation of conditions that may interfere with pH measurement, such as oily materials or
turbidity, shall be noted and avoided as much as possible.

pH Paper

Use of pH paper is very simple and requires no sample preparation, standardization, etc. pH paper is
available in several ranges, including wide-range (indicating approximately pH 1 to 12), mid-range
(approximately pH 0 to 6, 6to 9, 8 to 14) and narrow-range (many available, with ranges as narrow as
1.5 pH units). The appropriate range of pH paper shall be selected. If the pH is unknown the investigation
shall start with wide-range paper and proceed with successively narrower range paper until the sample pH
is determined. To measure the pH with pH paper: ,

1. Collect a small portion of sample into a clean container.
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2. Dip the pH paper into this small portion of sample.

3. Compare the color of the paper to the color chart that is provided with the pH paper and read the
corresponding pH from the chart.

4. Record the pH value from the chart on the sampling log sheet.
5. Discard the used pH paper as trash.

6. Discard the small volume of sample that was used for the pH measurement with the other
investigative derived waste.

6.5.2 Measurement of Specific Conductance

6.5.2.1 General

Conductance provides a measure of dissolved ionic species in water and can be used to identify the
direction and extent of migration of contaminants in groundwater or surface water. It can also be used as
a measure of subsurface biodegradation or to indicate alternate sources of groundwater contamination.

Conductivity is a numerical expression of the ability of a water sample to carry an electric current. This
value depends on the total concentration of ionized substances dissolved in the water and the temperature
at which the measurement is made. The mobility of each of the various dissolved ions, their valences,
and their actual and relative concentrations affect conductivity.

It is important to obtain a specific conductance measurement soon after taking a sample because
temperature changes, precipitation reactions, and absorption of carbon dioxide from the air all affect
specific conductance. Most conductivity meters in use today display specific conductance in units of
mS/cm, which is the conductivity normalized to a temperature of 25°C. These are the required units to be
recorded on the groundwater sample log field form or equivalent electronic form.

6.5.2.2 Principles of Equipment Operation

An aqueous system containing ions will conduct an electric current. In a direct-current field, the positive
ions migrate toward the negative electrode, and the negatively charged ions migrate toward the positive
electrode. Most inorganic acids, bases, and salts such as hydrochloric acid, sodium carbonate, and
sodium chloride, respectively, are relatively good conductors. Conversely, organic compounds such as
sucrose or benzene, which do not dissociate in agueous solution, conduct a current very poorly if at all.

A conductance cell and a Wheatstone Bridge (for the measurement of potential difference) may be used
for measurement of electrical resistance. The ratio of current applied to voltage across the cell may also
be used as a measure of conductance. The core element of the apparatus is the conductivity cell
containing the solution of interest. Depending on the ionic strength of the aqueous solution to be tested, a
potential difference is developed across the cell, which can be converted directly or indirectly (depending
on instrument type) to a measurement of specific conductance.
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6.5.2.3 Equipment

The following equipment is needed for taking specific conductance measurements:

» Stand-alone portable conductivity meter or combination meter equipped with an in-line sample
chamber (e.g., YSI 600 series and Horiba U-22).

s Calibration solution, as specified by the manufacturer.
e Manufacturer's operation manual.
A variety of conductivity meters.are available that may also be used to monitor salinity and temperature. -

Probe types and cable lengths vary, so equipment must be obtained to meet the specific requirements of
the sampling program.

6.5.24 Measurement Techniques for Specific Conductance

The steps irivolved in taking specific conductance measurements are as follows (calibration shall be
conducted according to manufacturer's instructions):

1. Check batteries and calibrate instrument before going into the field.

2. Calibrate on a daily use basis (or as recommended by manufacturer), according to the manufacturer's
instructions and record all pertinent information on a water quality meter calibration log sheet or
equivalent electronic form. Potassium chloride solutions with a specific conductance closest to the
values expected in the field shall be used for calibration.

3. Rinse the cell with one or more portions of the sample to be tested or with deionized water and shake
excess water from the cell.

4. Immerse the electrode in the sample and measure the conductivity.
5. Read and record the results in a field logbook or on a sample log sheet or equivalent electronic form.

6. Rinse the electrode with deionized water.

f the specific conductance measurements become erratic, recalibrate the instrument and see the
manufacturer's instructions for troubleshooting assistance.

6.5.3 Measurement of Temperature

6.5.3.1 General

Iin combination with other parameters, temperature can be a useful indicator of the likelihood of biological
action in a water sample. It can also be used to trace the flow direction of contaminated groundwater.
Temperature measurements shall be taken in situ, or as quickly as possible in the field because collected
water samples may rapidly equilibrate with the temperature of their surroundings.
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6.5.3.2 Equipment

Temperature measurements may be taken with alcohol-toluene, mercury-filled, dial-type thermometers or
combination meters equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22). In
addition, various meters such as specific conductance or DO meters that have temperature measurement
capabilities may also be used. Using such instrumentation along with suitable probes and cables, in-situ
measurements of temperature at great depths can be performed.

6.5.3.3 Measurement Techniques for Water Temperature -

if a thermometer is used to determine the temperature for a water sample, use the following procedure:

1. Immerse the thermometer in the sample until temperature equilibrium is obtained (1 to 3 minutes). To
avoid the possibility of cross-contamination, the thermometer shall not be inserted into samples that
will undergo subsequent chemical analysis.

2. Record values in a field logbook or on a sample log sheet or equivalent electronic form.
If a temperature meter or probe is used:
1. Calibrate the instrument according to manufacturer's recommendations prior to use.

2. Immerse the meter/probe in the sample until temperature equilibrium is obtained (1 to 3 minutes). To
avoid the possibility of cross-contamination, the meter/probe shall not be inserted into samples that
will undergo subsequent chemical analysis.

3. Record values in a field logbook or on a sample log sheet or equivalent electronic form.

6.5.4 Measurement of Dissolved Oxygen

6.5.4.1 General

DO levels in natural water and wastewater depend on the physical, chemical and biochemical activities in
the water body. In addition, the growth of many aquatic organisms and the rate of corrosivity are
dependent on DO concentrations. Thus, analysis for DO is a key test in water pollution and waste
treatment process control. If at all possible, DO measurements shall be taken in situ because
concentrations may show a large change in a short time if the sample is not adequately preserved.

The monitoring method discussed herein is limited to the use of DO meters. Chemical methods of
analysis (i.e., Winkler methods) are available but require more equipment and greater sample
manipulation. Furthermore, DO meters using a membrane electrode are suitable for highly polluted
waters because the probe is completely submersible and is not susceptible to interference caused by
color, turbidity, or colloidal material or suspended matter.

6.54.2 Principles of Equipment Operation

DO probes are normally electrochemical cells that have two solid metal electrodes of different nobility
immersed in an electrolyte. The electrolyte is retained by an oxygen-permeable membrane. The metal of
highest nobility (the cathode) is positioned at the membrane. When a suitable potential exists between
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the two metals, reduction of oxygen to hydroxide ion (OH-) occurs at the cathode surface. An electrical
current is developed that is directly proportional to the rate of arrival of oxygen molecules at the cathode.
This rate is proportional to the oxygen concentration in the water being measured.

Because the current produced in the probe is directly proportional to the rate of arrival of oxygen at the
cathode, it is important that a fresh supply of sample always be in contact with the membrane. Otherwise,
the oxygen in the aqueous layer along the membrane is quickly depleted and false low readings are
obtained. It is therefore necessary to stir the sample (or the probe) constantly to maintain fresh solution
near the membrane interface. Stirring, however, shall not be so vigorous that additional oxygen is
introduced through the air-water interface at the sample surface. To avoid this possibility, some probes
are equipped with stirrers to agitate the solution near the probe leaving the surface of the solution
undisturbed.

DO probes are relatively unaffected by interferences. Interferences that can occur are reactions with
oxidizing gases such as chlorine or with gases such as hydrogen sulfide that are not easily depolarized
from the indicating electrode. |f a gaseous interference is suspected, it shall be noted in the field logbook
and checked if possible. Temperature variations can also cause interference because probes exhibit

temperature sensitivity. Automatic temperature compensation is normally provided by the manufacturer.
This compensation can counteract some of the temperature effects but not all of them.

6.5.4.3 Equipment

The following equipment is needed to measure DO concentrations:

- A stand-alone portable DO meter or combination meter equipped with an in-line sample chamber
(e.g., YSI 600 series and Horiba U-22).

+ Sufficient cable to allow the probe to contact the sample.

e Manufacturer's operation manuali.

6544 Measurement Techniques for Dissolved Oxygen Determination

DO probes differ as to instructions for use. Follow the manufacturer's instructions to obtain an accurate
reading. The following general steps shall be used to measure DO concentrations:

1. Check the DO meter batteries before going to the field.

2. . Condition the probe in a water sample for as long a period as practical before use in the field. Long
periods of dry storage followed by short periods of use in the field may result in inaccurate readings.

3. Calibrate the instrument in the field according to manufacturers recommendations or in a freshly air-
saturated water sample of known temperature.

4. Record all pertinent mformatlon on a water quality meter calibration log sheet or equivalent electronic
form.

- 5. Rinse the probe with deionized water.
6. Immerse the probe in the sample. Be sure to provide for sufficient flow past the membrane by stirring

the sample. Probes without stirrers placed in wells may be moved up and down to achieve the
required mixing.
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7. Record the DO content and temperature of the sample in a field Iogbbok or on a sample log sheet or
equivalent electronic form.

8. Rinse the probe with deionized water.

9. Recalibrate the probe when the membrane is replaced, or as needed. Follow the manufacturer's
instructions.

Note that in-situ placement of the probe is preferable because sample handling is not involved. This
however may not always be practical.

Special care shall be taken during sample collection to avoid turbulence that can lead to increased oxygen
solubilization and positive test interferences.

6.5.5 Measurement of Oxidation-Reduction Potential

6.5.5.1 General

ORP provides a measure of the tendency of organic or inorganic chemicals to exist in an oxidized state.
The ORP parameter therefore provides evidence of the likelihood of anaerobic degradation of
biodegradable organics or the ratio of activities of reduced to oxidized species in the sample.

6.5.5.2 Principles of Equipment Operation

When an inert metal electrode, such as platinum, is immersed in a solution, a potential is developed at
that electrode depending on the ions present in the solution. If a reference electrode is placed in the same
solution, an ORP electrode pair is established. This electrode pair allows the potential difference between
the two electrodes to be measured and is dependent on the concentration of the ions in solution. By this
measurement, the ability to oxidize or reduce species in solution may be determined. Supplemental
measurements, such as DO, may be correlated with ORP to provide knowledge of the quality of the
solution, water, or wastewater.

6.5.5.3 Equipment

The following equipment is needed for measuring the ORP of a solution:
e A combination meter with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).
¢ Reference solution as specified by the manufacturer.

e Manufacturer's operation manual.

6.5.5.4 Measurement Techniques for Oxidation-Reduction Potential

The following procedure is used for measuring ORP:

1. Check the equipment using the manufacturer's recommended reference solution and check its
batteries before going to the field.
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2. Thoroughly rinse the electrode with deionized water.

3. If the probe does not respond properly to the recommended reference solution, verify the sensitivity of
the electrodes by noting the change in millivoits when the pH of a test solution is altered. The ORP
will increase when the pH of a test solution decreases, and the ORP will decrease when the test
solution pH is increased. Place the sample in a clean container and agitate the sample. Insert the
electrodes and note that the ORP drops sharply when the caustic is added (i.e., pH increases) thus
indicating that the electrodes are sensitive and operating properly. If the ORP increases sharply when
the caustic is added, the polarity is reversed and must be corrected in accordance with the
manufacturer's instructions or the probe should be replaced.

4. Record all pertinent information on a water quality meter calibration log sheet or equivalent electronic
form.

6.5.6 Measurement of Salinity

6.5.6.1 General

Salinity is a unitless property of industrial and natural waters. It is the measurement of dissolved salts in a
given mass of solution. Most field meters determine salinity automatically from conductivity and
temperature. The displayed value will be displayed in either parts per thousand (ppt) or percent (e.g., 35
ppt equals 3.5 percent).

6.5.6.2 Principles of Equipment Operation

Salinity is determined automatically from the meter's conductivity and temperature readings according to
algorithms (such as are found in Standard Methods for the Examination of Water and Wastewater).
Depending on the meter, the results are displayed in either ppt or percent. The salinity measurements are
carried out in reference to the conductivity of standard seawater (corrected to salinity = 35 ppt).

6.5.6.3 Equipment

The following equipment is needed for salinity measurements:

¢ A multi-parameter water quality meter capable of measuring conductivity and temperature and
converting them to salinity (e.g., Horiba U-22 or YSI 600 series).

e Calibration solution as specified by the manufacturer.

¢ Manufacturer's operation manual.

6.5.6.4 Measurement Techniques for Salinity

The steps involved in taking salinity measurements are as follows (standardization shall be conducted
according to manufacturer's instructions):

1. Check the expiration date of the solutions used for field calibration and replace them if they are
expired.

2. Check batteries and calibrate the meter before going into the field.
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3. Calibrate on a daily use basis, according to the manufacturer's instructions and record all pertinent
information on a water quality meter calibration log sheet or equivalent electronic form.

4. Rinse the cell with the sample to be tested. This is typically accbmplished as the probe is placed in
line during the collection of the purge water up to the time of sample acquisition.

5. Immerse the multi-probe in the sample and measure the salinity. Read and record the results in a
field logbook or on a sample log sheet or equivalent electronic form.

6. Rinse the probes with deionized water.

6.5.7 Measurement of Turbidity

6.5.7.1 General

Turbidity is an expression of the optical property that causes light to be scattered and absorbed rather
than transmitted in a straight line through the sample. Turbidity in water is caused by suspended matter
such as clay, silt, or other finely divided organic and inorganic matter and microscopic organisms including
plankton.

It is important to obtain a turbidity reading immediately after taking a sample because irreversible changes
in turbidity may occur if the sample is stored too long.

6.5.7.2 Principles of Equipment Operation

Turbidity is measured by the Nephelometric Method, which is based on a comparison of the intensity of
light scattered by the sample under defined conditions with the intensity of light scattered by a standard
reference suspension under the same conditions. The higher the scattered light intensity, the higher the
turbidity.

Formazin polymer is used as the reference turbidity standard suspension because of its ease of
preparation combined with a higher reproducibility of its light-scattering properties than clay or turbid
natural water. The turbidity of a specified concentration of formazin suspension is defined as 40
nephelometric units. This same suspension has an approximate turbidity of 40 Jackson units when
measured on the candle turbidimeter. Therefore, nephelometric turbidity units (NTUs) based on the
. formazin preparation will approximate units derived from the candle turbidimeter but will not be identical to
them.

6.5.7.3 Equipment

The following equipment is needed for turbidity measurements:

e A turbidity meter (e.g., LaMotte 2020) that calibrates easily using test cells with standards of 0.0, 1.0,
and 10 NTUs, or a combination meter equipped with an in-line sample chamber (e.g., YSI 600 series
and Horiba U-22). :

¢ Calibration solution and sample tubes, as specified by the manufacturer.

o Manufacturer's operation manual.

019611/P

Tetra Tech NUS, Inc.



Subject Number : Page
GROUNDWATER SAMPLE SA-1.1 22 of 34
ACQUISITION AND ONSITE Revision Effective Date
WATER QUALITY TESTING 7 04/07/2008

6.5.74 Measurement Techniques for Turbidity

The steps involved in taking turbidity measurements utilizing an electrode (e) or light meter (I) are listed
below (standardization shall be done according to manufacturer's instructions):

1. Check the expiration date of the solutions used for field calibration and replace them if they are
expired. ’

2. Check batteries and calibrate the instrument before going into the field.

3. Calibrate on a daily basis according to the manufacturer's instructions, and record all pertinent
information on a turbidity meter calibration log sheet (Attachment C) or equivalent electronic form.

4. When using the YSI and/or Horiba U-22, rinse the electrode with one or more portions of the sample
to be tested or with deionized water.

5. When using the Lamotte 2020, fill the light meter's glass test cell with approximately 5 mL of sample,
screw on the cap, wipe off glass to remove all residue that could intercept the mstrument s light beam,
place the test cell in the light meter, and close the lid.

6. Immerse the electrode in the sample and measure the turbidity.

7. The reading must be taken immediately because suspended solids will settle over time resulting in a
lower, inaccurate turbidity reading.

8. Read and record the results in a field logbook or on a sample log sheet or equivalent electronic form.
Include a physical description of the sample, including color, qualitative estimate of turbidity, etc.

9. Rinse the electrode or test cell with deionized water.

6.6 Sampling
6.6.1 Sampling Plan

The sampling approach consisting of the following shall be developed as part of the project planning
documents approved prior to beginning work in the field:

e Background and objectives of sampling.
o Brief description of area and waste characterization.

¢ Identification of sampling locations, with map or sketch, and applicable well construction data (well
size, depth, screened interval, reference elevation).

+ Intended number, sequence, volumes, and types of samples. If the relative degree of contamination
between wells is insignificant, a sampling sequence that facilitates sampling logistics may be followed.
Where some wells are known or strongly suspected of being highly contaminated, these shall be
sampled last to reduce the risk of cross-contamination between wells. In situations where the well is
not well-characterized and the nature or extent of airborne contamination is unknown, it is
recommended that head space analysis using a photoionization detector (PID) or flame ionization
detector (FID) is performed to rate the wells, sampling from least contaminated to most contaminated.
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Refer to the project-specific HASP for appropriate information and direction on air monitoring
requirements.

e Sample preservation requirements.
o  Work schedule.

¢ - List of team members.

o  List of observers and contacts.

e Other information, such as the necessity for a warrant or permission of entry, requirements for split
samples, access problems, location of keys, etc.

o The FOL shall ensure that the sampling method(s) to be employed is accurately represented in the
HASP, indicating the types of sampling to be employed and the hazards. If the methods are not
accurately represented, the FOL should rectify this with the HASP author.

e The FOL shall ensure that sampling teams understand the sampling approach that they are to follow.
Where sampling teams are made up of personnel from multiple locations, personal sampling
experiences may vary. Therefore the FOL shall review project-specific requirements, SOPs, and
protocol to be followed. The FOL will conduct periodic surveys to ensure that these methods are
being completed per his/her direction.

6.6.2 Sampling Methods as Related to Low-Flow Sampling

The collection of a groundwater sample consists of the following steps:

1. Ensure the safety of the sample location. Take a few minutes to evaluate the area for physical
hazards (trip hazards, uneven ground, overhanging branches, etc.) and natural hazards (snakes,
bees, spiders, etc.) that may exist in the area or that may have constructed nests in the well head.
Snakes often like to sun themselves on concrete well pads. Follow provisions in the project-specific
HASP and/or HSGM for addressing natural hazards.

2. As indicated earlier, some monitoring wells have the potential to contain pressurized headspace (e.g.,
through the generation of gases form contaminated groundwater, due to biological processes,
degradation of contaminants, or simply based on location such as near a landfill or in areas that
intersect lithological abnormalities) or through intentional artificial means such as those associated
with air sparging systems. Injection or extraction wells may be artificially pressurized and may remain
so for several days after the system has been turned off. This presents a hazard to people opening
these wells. The Field Sampling Technician shall employ the following practices to minimize these
hazards: : '

e Wear safety glasses to protect the eyes. If site-specific observations and conditions indicate that
the wells may be pressurized, wear a full-face shield over the safety impact eye protection.

o DO NOT place your face or any other part of your body over the well when opening because this
may place you in a strike zone.

o Open the well cover at arms length, then step away and allow the well to off gas and stabilize.

Follow directions provided in the project-specific HASP, Work Plan and/or Sampling Plan pertaining to
the use of volatile chemical detection equipment (PID or FID) within the breathing zone of the sampler
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during sampling to determine the need to retreat from the work area and/or for the use of respiratory
protection (as specified in the HASP).

3. When proper respiratory protection has been donned, sound the well for total depth and water level
(using clean equipment) and record these data on a groundwater sampling log sheet or equivalent
electronic form; then calculate the fluid volume in the well pipe (as previously described in this SOP).
It is imperative that downhole equipment be adequately decontaminated between wells to prevent
cross-contamination. Just as sampling occurs from the least contaminated to the most contaminated,
it is also recommended that groundwater level measurements be taken in this manner.

4. Calculate volume of well water to be removed as described in Section 6.3.

5. Select the appropriate purging equipment (see Attachment A to this SOP) or as designated within your
Work Plan/Sampling Plan. If an electric submersible pump with packer is chosen, go to Step 10.

6. Lower the purging equipment or intake into the well to a short distance below the water level or mid-
screen as indicated in project-specific documentation and begin water removal. Remember that
some contaminants are "bottom dwellers," and in these cases, project-specific direction may specify
placing the intake just above (1 to 2 feet) the well bottom. Secure the pump intake at the well and
secure the effluent at the collection container and begin pumping. The pumping rate will be
determined based on the decrease in the water level (see Section 6.7) or as directed in your project-
specific documents or this SOP. Purge water is generally collected in a 5-gallon bucket or similar
open- or closed-top container. To minimize the potential for spills and back injuries, do not fill 5-gallon
buckets beyond approximately 80 percent of their capacity. Dispose of purge water was as indicated
in the planning document(s). Where necessary, slow the pumping rate or lower the pump intake as
required to maintain submergence.

7. Estimate the approximate rate of discharge frequently and record it on the Low Flow Purge Data
Sheet (see Attachment D). Estimate flow rate by noting the amount of discharge in a bucket or
graduated cylinder per unit time using a watch with a second hand or a stopwatch.

8. Observe the peristaltic pump tubing intake for degassing "bubbles.” If bubbles are abundant and the
intake is fully submerged, this pump is not suitable for collecting samples for volatile organics.

9. Purge a minimum of three to five casing volumes before sampling (or as directed by the site-specific
SAP). In low-permeability strata (i.e., if the well is pumped to dryness), one volume will suffice. Allow
the well to recover to 75 percent of initial water level before sampling. Do not overfill purge containers
because this increases the potential for spills and lifting injuries.

10. If sampling using a submersible pump, lower the pump intake to mid-screen (or the middle of the
open section in uncased weils) and collect the sample. If sampling with a bailer, lower the bailer to
just below the water surface.

11. For pump and packer assemblies only: Lower the assembly into the well so that the packer is
positianed just above the screen or open section. Inflate the packer. Purge a volume equal to at least
twice the screened interval (or unscreened open section volume below the packer) before sampling.
Packers shall always be tested in a casing section above ground to determine proper inflation
pressures for good sealing.

12. If the recovery time of the well is very slow (e.g., 24 hours or greater), sample collection can be
delayed until the following day. If the well has been purged early in the morning, sufficient water may
be standing in the well by the day's end to permit sample collection. If the well is incapable of
producing a sufficient volume of sample at any time, take the largest quantity available and record this
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occurrence in the site logbook or equivalent electronic form. When this occurs, contact the analytical
laboratory to alert them that a reduced sample volume(s) will be submitted for analysis.

13. Fill sample containers and preserve and label them as described in SOP SA-6.1. Many sample
bottles will contain preservative when they are shipped to the field. In those cases, do not add
preservative.

14. Replace the well cap and lock it as appropriate. Make sure the well is readily identifiable as the
source of the sample.

15. Process sample containers as described in SOP SA-6.1.

16. Decontaminate equipment as described in SOP SA-7.1.

6.7 Low-Flow Purging and Sampling
6.7.1 Scope and Application

Low-flow purging and sampling techniques may be required for groundwater sampling activities. The
purpose of low-flow purging and sampling is to collect groundwater samples that contain "representative”
amounts of mobile organic and inorganic constituents in the vicinity of the selected open well interval, at or
near natural flow conditions. This minimum-stress procedure emphasizes negligible water level drawdown
and low pumping rates to collect samples with minimal alterations in water chemistry. This procedure is
designed primarily to be used in wells with a casing diameter of 1 inch or more and a saturated screen
length, or open interval, of 10 feet or less. Samples obtained are suitable for analyses of common types
of groundwater contaminants (volatile and semivolatile organic compounds, pesticides, polychlorinated
biphenyls [PCBs], metals and other inorganic ions [cyanide, chloride, sulfate, etc.]). This low-flow
procedure is not designed for collection of non-aqueous phase liquid samples from wells containing light
or dense non-aqueous phase liquids (LNAPLs or DNAPLs).

This procedure is flexible for various well construction types and groundwater yields. The goal of the
procedure is to obtain a turbidity level of less than 10 NTUs and to achieve a water level drawdown of less
than 0.3 foot during purging and sampling. If these goals cannot be achieved, sample collection can take
place provided that the remaining criteria in this procedure are met.

6.7.2 Equipment -

The following equipment is required (as applicable) for low-flow purging and sampling:

* Adjustable rate submersible pump (e.g., centrifugal or bladder pump constructed of stainless steel or
Teflon).

o Disposable clear plastic bottom-filling bailers to be used to check for and obtain samples of LNAPLs
or DNAPLs.

o Tubing - Teflon, Teflon-lined‘ polyethylene, polyethylene, polyvinyl chloride (PVC), Tygon, or stainless
steel tubing can be used to collect samples for analysis, depending on the analyses to be performed
and regulatory requirements.

o Water level measuring device with 0.01-foot accuracy (electronib devices are preferred for tracking
water level drawdown during all pumping operations).
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o Interface probe.

e Flow measurement supplies.

e Power source (generator, nitrogen tank, etc.). If a gasoline generator is used, it must be located
downwind and at a safe distance from the well so that the exhaust fumes do not contaminate the
samples.

¢ Indicator parameter monitoring instruments — pH, turbidity, specific conductance, and temperature.
Use of a flow-through cell is recommended. Optional indicators - ORP, salinity, and DO. A flow-
through cell (also referred to as an in-line sample chamber) is required.

e Standards to perform field calibration of instruments.

* Decontamination supplies.

e Logbook(s) and other forms (see Attachments B through D) or equivalent electronic form(s).

e Sample bottles.

e Sample preservation supplies (as required by the analytical methods).

e Sample tags and/or labels.

e Well construction data, location map, field data from last sampling event (if available).

e Field Sampling Plan.

¢ PID or FID instrument for measuring volatile organic compounds (VOCs) per the HASP.

6.7.3 Purging and Sampling Procedure

1. Open the monitoring well as stated earlier and step away. Prepare sampling equipment while allowing
3 to 5 minutes to allow the water level to reach equilibrium. In situations where VOCs are the primary
contaminants of concern, air monitoring of the samplers' breathing zone areas may be required by the
HASP (typically with a PID or FID).

2 Measure the water level immediately prior to placing the pump in the well and record the water level
on the Low-Flow Purge Data Form or equivalent electronic form immediately prior to placing the pump
or tubing into the well.

3. Lower the measuring device further into the well to collect the total depth measurement. Again wait 3
) to 5 minutes to allow the well to equilibrate to the initial water level prior to placing the pump or pump
intake in the well. "

4. Record the total well depth on the Low-Flow Purge Data Form or equivalent electronic form
immediately prior to placing the pump or tubing into the well

5. Lower the pump or tubing slowly into the well so that the pump intake is located at the center of the
saturated screen length of the well. If possible, keep the pump intake at least 2 feet above the bottom
of the well to minimize mobilization of sediment that may be present in the bottom of the well.
Collection of turbidity-free water samples may be difficult if there is 3 feet or less of standing water in
the well.
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6. Start with the initial pump rate set at approximately 0.1 liter per minute. Use a graduated cylinder and
stopwatch to measure the pumping rate. Adjust the pumping rates as necessary to prevent drawdown
from exceeding 0.3 foot during purging. If no drawdown is noted, the pump rate may be increased (to
a maximum of 0.4 liter per minute) to expedite the purging and sampling event. The pump rate will be
reduced if turbidity is greater than 10 NTUs after all other field parameters have stabilized. If
groundwater is drawn down below the top of the well screen, purging shall cease or the well shall be
pumped to dryness and then allowed to recover before purging continues. Well recovery to 75
percent is necessary prior to sampling. Slow-recovering wells should be identified and purged at the
beginning of the workday to maximize field work efficiency. If possible, samples should be collected
from these wells within the same workday and no later than 24 hours after the end of purging.

7. Measure the water level in the well every 5 to 10 minutes using the water level meter. Record the well
water level on the Low Flow Purge Data Form (Attachment D) or equivalent electronic form.

8. Record on the Low Flow Purge Data Form every 5 to 10 minutes the water quality parameters (pH,
specific conductance, temperature, turbidity, ORP, DO, and salinity or as specified by the approved
site-specific planning document) measured by the water quality meter and turbidity meter. If the cell
needs to be cleaned during purging operations, continue pumping (allow the pump to discharge into a
container) and disconnect the cell. Rinse the cell with distilled/deionized water. After cleaning is
completed, reconnect the flow-through cell and continue purging. Document the cell cleaning on the
Low-Flow Purge Data Form or equivalent electronic form.

9. Estimate the flow rate by noting the amount of discharge in a graduated cylinder per unit time using a
watch with a second hand. Remeasure the flow rate any time the pump rate is adjusted and
periodically during purging. This will determine if a reduction in rate has occurred due to possible
battery depletion.

10. During purging, check for the presence of bubbles in the flow-through cell. The presence of bubbles
is an indication that connections are not tight. If bubbles are observed, check for loose connections
and tighten, repair, or replace them as necessary to achieve a tight connection.

11. Wait until stabilization is achieved, or a minimum of two saturated screen volumes have been
removed and three consecutive readings, taken at 5 to 10 minute intervals, are within the following
limits, then begin sampling:

pH 0.2 standard units
Specific conductance £10%
Temperature £10%
Turbidity less than 10 NTUs
DO £10%

12. If the above conditions have not been met after the well has been purged for 4 hours, purging will be
considered complete and sampling can begin. Record the final well stabilization parameters from the
Low-Flow Purge Data Form onto the Groundwater Sample Log Form or equivalent electronic form.

NOTE: VOC samples are preferably collected first, directly into pre-preserved sample containers. Fill all
sample containers by allowing the pump discharge to flow gently down the inside of the container with
minimal turbulence.

13. If the water column in the pump tubing collapses (water does not completely fill the tubing) before
exiting the tubing, use one of the following procedures to collect VOC samples:
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e Collect samples for non-VOC analyses first, then increase the flow rate incrementally until the
water column completely fills the tubing, collect the sample for VOCs, and record the new flow
rate.

e Reduce the diameter of the existing tubing until the water column fills the tubing either by adding a
connector (Teflon or stainless steel) or clamp, which should reduce the flow rate by constricting
the end of the tubing. Proceed with sample collection.

e Insert a narrow-diameter Teflon tube into the pump's tubing so that the end of the tubing is in the

water column and the other end of the tubing protrudes beyond the pump's tubing, then collect the
sample from the narrow diameter tubing.

¢ Prepare samples for shipping as per SOP SA-6.1.

7.0 REFERENCES

American Public Health Association, 1989. Standard Methods for the Examination of Water and
Wastewater, 17th Edition, APHA, Washington, D.C.

Barcelona, M. J., J. P. Gibb and R. A. Miller, 1983. A Guide to the Selection of Materials for Monitoring
Well Construction and Groundwater Sampling. ISWS Contract Report 327, lllinois State Water Survey,
Champaign, lllinois.

Johnson Division, UOP, Inc. 1975. Ground Water and Wells, A Reference Book for the Water Well
Industry. Johnson Division, UOP, Inc., Saint Paul, Minnesota.

Nielsen, D. M. and G. L. Yeates, 1985. A Comparison of Sampling Mechanisms Available for Small-
Diameter Ground Water Monitoring Wells. Ground Water Monitoring Review 5:83-98.

Scalf, M. R,, J. F. McNabb, W. J. Dunlap, R. L. Crosby and J. Fryberger, 1981. Manual of Ground Water
Sampling - Procedures. R. S. Kerr Environmental Research Laboratory, Office of Research and
Development, U.S. EPA, Ada, Oklahoma.

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020.

U.S. EPA, 1980. Procedures Manual for Ground Water Monitoring at Solid Waste Disposal Facilities.
Office of Solid Waste, United States Environmental Protection Agency, Washington, D.C.

U.S. EPA, 1994. Groundwater Sampling Procedure - Low Flow Purge and Sampling (Draft Final). U.S.

Environmental Protection Agency, Region .

U.S. Geological Survey, 1984. National Handbook of Recommended Methods for Water Data Acquisition,
Chapter 5: Chemical and Physical Quality of Water and Sediment. U.S. Department of the Interior,

Reston, Virginia.

019611/P

Tetra Tech NUS, Inc.



Subject

GROUNDWATER SAMPLE

ACQUISITION AND ONSITE
WATER QUALITY TESTING

Number

SA-1.1

Page
29 of 34

Revision

7

Effective Date
04/07/2008

ATTACHMENT A

PURGING EQUIPMENT SELECTION
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Pump
