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EXECUTIVE SUMMARY

This Sampling and Analysis Plan (SAP) presents the technical approach for an investigation to be
conducted by Tetra Tech NUS, Inc. (Tetra Tech) on behalf of the Navy to assess the presence and nature
of contamination in soils and sediment at the former Naval Construction Battalion Center (NCBC)
Davisville in North Kingstown, Rhode Island. This SAP was prepared under the Comprehensive Long-
Term Environmental Action Navy (CLEAN) Contract No. N62472-03-D-0057, Contract Task Order (CTO)
19 in accordance with the Navy’s Uniform Federal Policy for Sampling and Analysis Plans (UFP-SAP)
guidance to ensure that environmental data collected is scientifically sound, of known and documented

quality, and suitable for the intended purposes.

The former NCBC Davisville is located in the town of North Kingstown, Rhode Island. The Former NCBC
Davisville was primarily used for training Navy Construction Battalion “Seabees” in construction
operations, and as storage and freight yards for construction materials. The facility was closed by the
Navy on April 1, 1994.

The Navy’s Former Construction Equipment Department (CED) was located on a parcel of land bounded
by Seabee Avenue to the west, Perimeter Road to the north, Davisville Road to the south, and light
wooded vegetation to the east (Figure 10-1). The CED area has been the subject of several
environmental response actions since closure of the NCBC. These actions have been taken to address
the following release areas:

e Study Area 01 (CED Drum Storage Area),
e Site 02 (CED Battery Acid Disposal Area),
¢ Site 03 (CED Solvent Disposal Area), and
e Study Area 04 (CED Asphalt Disposal Area).

The strategy for closure of these sites/study areas is to address them together as one operable unit.
Therefore, these areas are collectively referred to as the “CED Area”.

Quonset Development Corporation (QDC) Outfall 001 is located in the central portion of the former NCBC
Davisville facility, to the east of the CED Area and to the west of Allen Harbor (Figure 10-1). QDC Ouitfall
001 is located near the intersection of Marine Road and Sanford Road, behind a chain-link fence that
surrounds the parking area for recreational users of Allen Harbor Landfill and Calf Pasture Point (Figure

10-2). Undeveloped wetlands are present to the east of the outfall.

Based on a review of historical as-built drawings of drainage systems at the former NCBC, Outfall 001 is

the discharge point for an underground drainage line that originated from the former Building 224.
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Building 224 was part of the CED Area located approximately 1,000 feet to the southwest of the outfall
(Figure 10-3). Building 224 was used by the Navy as a vehicle maintenance and truck washing facility.
Contaminated materials from these activities or other historical activities at the Former CED may have
migrated into or been disposed of into the Building 224 drainage system and discharged into the outfall
area. The Navy has conducted several removal actions at the CED Area to address contamination
encountered in surface and subsurface soils. The contaminants associated with these removals included

waste oils, solvents, lead, PAHs, PCBs, and petroleum hydrocarbons.

In the summer of 2008 during QDC'’s storm water outfall maintenance activities, QDC excavated soil that
was present downstream from the Outfall 001 drain pipe outlet. During this excavation, QDC observed
stained soils and olfactory evidence of contamination. QDC stockpiled this soil adjacent to the outfall
(Figure 2) and contacted the Navy. At the BRAC Cleanup Team (BCT) meeting on September 25, 2008,
the Navy agreed to characterize and dispose of the soils that were stockpiled adjacent to the outfall. In
December 2008 a composite soil sample was collected from the stockpile for the purpose of
characterizing this material for off-site disposal. Analytical results from the soil stockpile sample indicated
the presence of TPH (>10,000 mg/kg), VOCs, PCBs, PAHs, and metals, some of which exceeded state
or federal direct exposure criteria or risk-based screening criteria. In late December 2008, approximately

23 tons of soil were transported for off-site disposal at an approved landfill.

It is the project team’s assumption that the source of contamination to the soils downstream of the drain
pipe outlet in the excavation area was the discharge from the drainage pipe that formerly originated from
Building 224. Chemicals used during historical truck maintenance activities (and other historical activities
that occurred in and around the Building 224 area) probably entered the drainage system and were
transported along the length of the pipe, discharging into soils in the drainage swale downstream from the

pipe and potentially migrating with the flow of surface water further downstream toward the wetland area.

In addition to the potential for contamination in the outfall area soil and sediment, there is a potential for
contamination in subsurface soil adjacent to the underground drain pipe. Given the age of the drain pipe,
it is reasonable to expect that it may have been compromised along its length and some contaminated
materials may have leaked into the soils adjacent to the pipe, thereby potentially contaminating nearby

subsurface soils and downgradient groundwater.

Access to the outfall area is currently restricted by the chain link fence that surrounds the parking area
that is located along Sanford Road. Persons currently accessing the site include trespassers, although
there are recreational areas in close proximity to the outfall. Given that the future land use is unknown, it
is customary to evaluate use of a property as residential and recreational. Therefore, potential future
human receptors include residents and recreational users, in addition to industrial and construction
workers and trespassers. Ecological receptors include animal and plant species that could be affected by

the contaminants present in environmental media. Human and ecological receptors may be affected by
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contaminants in the excavation area, and human receptors may be affected by subsurface soil in the area
alongside the drain line. Ecological receptors typically are not exposed to subsurface media (greater than
3 feet bgs).

The Navy will perform a surface and subsurface soil, sediment, and residual material investigation to

address the following environmental questions:

e Are there chemicals in soils remaining in the excavation area and sediments in the wetlands at

concentrations that may present a risk to human health or the environment?

e Are there areas of compromised integrity of the pipe? If so, are there contaminants in the
subsurface soil along the drain line and, if so, are the contaminants detected at concentrations

that may present a risk to human health?

e Is residual material present in the drain pipe or in areas where the drain pipe has been
compromised providing a continuing source of contamination to the area downstream from the

drain pipe outlet and the wetland area?

To address these questions, the following field investigations and decisions are proposed:

e Collection of soil samples from the previously-excavated area to determine whether or not there
are contaminant concentrations in soils remaining in the excavation area that exceed human

health and ecological risk-based screening criteria.

e Collection of sediment samples from the wetlands downgradient from the outfall to determine
whether or not there are contaminant concentrations in sediments that exceed human health and

ecological risk-based screening criteria.

e A reconnaissance of the interior of the drain pipe to document any areas where the integrity of the
pipe has been compromised, in order to identify potential areas of release of contaminants to the

soils adjacent to the pipe.

¢ Investigation of the residual material that is present in the drain pipe, near the pipe outlet, and
from compromised portions of the pipe (should residual materials be encountered) to determine
whether or not the material in the pipe is a continuing source of contamination to soils

downstream from the pipe outlet and sediment in the wetland area.
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¢ Investigation of subsurface soil located alongside the drain pipe in order to characterize potential
contamination in the soil due to the release of residual material from the pipe and to determine
whether or not the subsurface soil contamination concentrations exceed human health risk-based

criteria.

Field investigations are planned for 2010. The data collected during the investigation will be presented to
the BCT in a letter report documenting the investigations completed, the findings of the investigations,
and a comparison of analytical data to risk-based screening criteria, and recommendations for additional

investigations or no further action, as necessary.
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ACRONYMS

ANSI/ASQ American National Standards Institute/American Society for Quality

ASTM American Society for Standards and Materials

BCT BRAC Closure Team

BEC BRAC Environmental Coordinator

BRAC Base Realignment and Closure

CA Corrective Action

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980

CLP Contract Laboratory Program

CcOC Contaminant of Concern

CSM Conceptual Site Model

CTO Contract Task Order

DL Detection Limit

DoD Department of Defense

DQl Data Quality Indicator

DQO Data Quality Objective

EPA Environmental Protection Agency

FSP Field Sampling Plan

GC Gas Chromatograph

GC/MS Gas Chromatograph/Mass Spectrometer

GIS Geographic Information System

GPS Global Positioning System

GW Ground Water

HHRA Human Health Risk Assessment

HI Hazard Index

HQ Hazard Quotient

ICP Inductively Coupled Plasma

IR Installation Restoration (Navy)

LCS Laboratory Control Sample

LFB Laboratory Fortified Blank

LIMS Laboratory Information Management Systems

LOD Limit of Detection

LOQ Limit of Quantitation

LUC Land Use Control

MCL Maximum Contaminant Level

MPC Measurement Performance Criteria

MQO Measurement Quality Objectives

MS/MSD Matrix Spike/Matrix Spike Duplicate

MSL Mean Sea Level

MSR Management Systems Review

NCP National Contingency Plan

NPL National Priorities List

PAH Polycyclic Aromatic Hydrocarbon

PAL Project Action Limit

PARCC Precision, Accuracy, Representativeness, Completeness, and Comparability

PCBs Polychlorinated Biphenyls

PDF Portable Document Format

PID Photoionization Detector

PM Project Manager

PQL Project Quantitation Limit

PQOs Project Quality Objectives

PRQL Project-Required Quantitation Limit

QA Quality Assurance

QAM Quality Assurance Manager

QAPP Quality Assurance Project Plan

QcC Quality Control

Tetra Tech, Inc.
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RI
RIDEM
ROD
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RPM
RTM
RSD
RT
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SD
SDG
SDWA
SOP
SQLs
SVOC
SW
TBD
TSA
UFP
VOC
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Quality Management Plan
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SAP Worksheet #2 — SAP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number:  QDC Outfall 001, Former NCBC Davisville, North Kingstown, Rhode Island

Operable Unit: Not applicable

Contractor Name: Tetra Tech NUS, Inc. (Tetra Tech)
Contract Number: N62472-03-D-0057

Contract Title: NAVFAC Mid-Atlantic CLEAN

Work Assignment Number (optional): CTO 19

1. This SAP was prepared in accordance with the requirements of the Uniform Federal Policy for Quality
Assurance Plans (UFP-QAPP) (IDQTF 2005) and EPA Guidance for Quality Assurance Project
Plans, EPA QA/G-5, QAMS (U.S. EPA 2002) .

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

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
Draft Outfall 001 Soil Characterization & Removal January 21, 2009
Navy/Tetra Tech Scoping Discussion March 12, 2009

EPA/RIDEM Comments and Navy Responses
on Draft SAP for Confirmatory Sampling and Drain Line
Investigation at QDC Outfall 001 Aug-Oct 2009

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

Title (Author) Date
Draft Outfall 001 Soil Characterization and Removal January 21, 2009

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

Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic — lead organization
U. S. Environmental Protection Agency (EPA), Region | — regulator

Rhode Island Department of Environmental Management (RIDEM) — regulator
Quonset Development Corporation — local redevelopment authority

Town of North Kingstown — property owner

7. Lead organization

NAVFAC Mid-Atlantic

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:

None
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SAP Worksheet #3 — Distribution List
(UFP-QAPP Manual Section 2.3.1)

Title: Sampling and Analysis Plan

Document No.: W5209575DF

Revision Number: 0
Revision Date: August 2010

. . Document Control
NameT qf SAP Title/Role Organization Telephon_e Number E-mail Address or Mailing Number
Recipients (Optional) Address .
(Optional)

. BRAC PMO Northeast . .

David Barney Navy BEC NAVFAC MIDLANT (617) 753-4656 David.A.Barney@navy.mil NA
BRAC PMO Northeast .

Jeffrey Dale Navy RPM NAVFAC MIDLANT (215) 897-4914 Jeffrey.M.Dale@navy.mil NA

. . . BRAC PMO Northeast . . .
David Barclift Navy Technical Support NAVFAC Atlantic (215) 897-4913 David.Barclift@navy.mil NA
Christine Williams | EPA RPM EPA Region | (617) 918-1384 Williams.Christine@epa.gov NA
Kathleen Campbell | EPA Contractor CDW Consultants kcampbell@cdwconsultants.com | NA
Rich Gottlieb RIDEM RPM RIDEM (401) 222-2797 Richard.Gottlieb@dem.ri.gov NA

. . . Quonset Development 95 Cripe Street
Steven King Managing Director Corporation North Kingstown, Rl 02852 NA
. . . . 80 Boston Neck Road
Jon Reiner Planning Director Town of North Kingstown North Kingstown, Rl 02852-5762 NA
Stephen Vetere Tetra Tech Engineer Tetra Tech, Inc. (978) 474-8444 Stephen.Vetere@tetratech.com NA
Scott Anderson Tetra Tech Project Manager (PM) | Tetra Tech, Inc. (412) 921-8608 Scott.Anderson@tetratech.com NA
Lee Ann Sinagoga | Tetra Tech Risk Assessor Tetra Tech, Inc. (412) 921-8887 LeeAnn.Sinagoga@tetratech.com | NA
Lucy Guzman Tetra Tech Project Chemist Tetra Tech, Inc. (978) 474-8416 Lucy.Guzman@tetratech.com NA
Michael Alroy I:;rgeIeCh Field Operations Tetra Tech, Inc. (978) 474-8450 | Michael. Alroy@tetratech.com NA
Tetra Tech Project Quality
Tom Johnston Assurance Manager (QAM) Tetra Tech, Inc. (412) 921-8615 Tom.Johnston@tetratech.com NA
Matt Soltis Tetra Tech Health and Safety | 12 Toch, Inc. (412)921-8912 | Matt.Soltis@tetratech.com NA
Manager (HSM)
Glenn Wagner Administrative Record Tetra Tech, Inc. (412) 320-2211 Glenn.Wagner@tetratech.com NA
Ed Lawler Laboratory Operations Manager | Mitkem Laboratories (401) 732-3400 elawler@mitkem.com NA
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SAP Worksheet #4 — Project Personnel Sign-Off Sheet
(UFP-QAPP Manual Section 2.3.2)

Title: Sampling and Analysis Plan
Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

Name

Organization/Title/Role

Telephone Number
(optional)

Signature/email receipt

SAP Section Reviewed

Date SAP Read

Stephen Vetere

Tetra Tech, Engineer

(978) 474-8444

Scott Anderson

Tetra Tech, PM

(412) 921-8608

Lee Ann Sinagoga

Tetra Tech, Risk Assessment

(412) 921-8887

Michael Alroy

Tetra Tech FOL, Site Safety Officer

(978) 474-8450

Tom Johnston

Tetra Tech, Project QAM

(412) 921-8615

Lucy Guzman

Tetra Tech, Project Chemist

(978) 474-8416

Ed Lawler

Mitkem Laboratories

(401) 732-3400

Tetra Tech, Inc.
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SAP Worksheet #5 — Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority Lines of Communication EussNEE N EENEEE
Christine Rich Gottlieb Jeffrey Dale Jonathan Tucker
Williams RIDEM RPM LLRELL NAVY RPM LLRELL NAVY QA Officer
EPA RPM (401) 222-2797 (215) 897-4914 (757) 322-8288
(617) 918-1384

Matt Soltis TBD Scott Anderson

Tetra Tech Tetra Tech Tetra Tech ToTrgt\r];) r_;_r;ithon

Health and On-Site Health =======d  Project Manager |*"""""° Project QAM
Safety Manager and Safety (412) 921-8608 (412) 921-8615
(412) 921-8912 Officer

e AN

Michael Alroy Gary Glennon Lucy Guzman
Tetra Tech Tetra Tech I Tetra Tech
Field Operations Leader Data Manager Project Chemist
(978) 474-8450 (978) 474-8414 (978) 474-8416

aboratory Operations Manager

Ed Lawler
Mitkem Laboratories
L
(401) 732-3400
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SAP Worksheet #6 — Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Phone Number

Communication Drivers Responsible Affiliation Name and/or e-mail Procedure
Field task modification requests Tetra Tech FOL Michael Alroy (978) 474-8450 FOL gets approval from Tetra Tech PM the
same day if possible, or else within one
business day. Document via FTMR form.
SAP amendments Navy RPM Jeffrey Dale (215) 897-4914 RPM sends Modification Request to Tetra

Tech Program Office within 30 days to
initiate changes in scope.

Changes in schedule

Tetra Tech PM

Scott Anderson

(412) 921-8608

PM informs Navy via schedule concurrence
letter within one week.

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

Tetra Tech FOL
Tetra Tech PM

Michael Alroy
Scott Anderson

(978) 474-8450
(412) 921-8608

FOL informs PM within one business day;
PM informs Navy RPM within one business
day; RPM issues scope change if warranted
within 30 days; scope change to be
implemented before work is executed.
Document change request on a FTMR form.

Recommendations to stop work and initiate
work upon corrective action

Tetra Tech FOL

Tetra Tech PM

Tetra Tech QAM

Tetra Tech Site Safety Officer
Navy RPM

Michael Alroy
Scott Anderson
Tom Johnston
TBD

Jeffrey Dale

(978) 474-8450
(412) 921-8608
(412) 921-8615
TBD

(215) 897-4914

Responsible Party informs subcontractors,
the Navy, and Project Team within one
business day.

Analytical data quality issues

Mitkem Laboratories
Tetra Tech Project Chemist
Tetra Tech QAM

Ed Lawler
Lucy Guzman
Tom Johnston

(401) 732-3400 x315

(978) 474-8416
(412) 921-8615

Laboratory notifies Tetra Tech Project
Chemist within one business day. Tetra Tech
Project Chemist notifies Data Validation Staff
and Tetra Tech PM if necessary within one
business day.

FTMR - Field Task Modification Request

Tetra Tech, Inc.

Page 14 of 107

CTO 19



Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

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

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Name Title/Role Organizational Responsibilities
Affiliation

Jeffrey Dale RPM Navy Overse_e project implementation, including scoping, data review, and
evaluation.

Christine Williams RPM EPA Paﬁnmpate in scoping, data review, evaluation, and review of the SAP. Oversee
project execution for EPA

Rich Gottlieb RPM RIDEM Parl‘umpate in scoping, data review, evaluation, and review of the SAP. Oversee
project execution for RIDEM.
Coordinate field work and reporting activities, including sampling, analysis,

Scott Anderson Project Manager Tetra Tech database management, results reporting, GIS, statistical analyses, and
optimization.

Michael Alroy Field Operations Leader Tetra Tech Assist Wltlh techmca} manqg'e.ment of the project. Supervise, coordinate, and
perform field sampling activities. Prepare data reports.

Tom Johnston Quality Assurance Manager Tetra Tech Ensure quality aspects of the CLEAN program are implemented.

Matt Soltis Health and Safety Manager Tetra Tech Oversee Tetra Tech CLEAN Program safety.
Oversee preparation of chemistry portions of SAP and laboratory scope.

Lucy Guzman Project Chemist Tetra Tech Coordinate with laboratory. Oversee performance of Tetra Tech data
validation.

. Mitkem Coordinate analyses with lab chemists, ensure the scope is followed, prepare

Ed Lawler Laboratory Operations Manager Laboratories QA data packages, communicate with Tetra Tech staff.

TBD (Tetra Tech PM will assign) Field crew members Tetra Tech Colleqt, package, and ship samples in accordance with SAP. Complete field
sampling forms.

Gary Glennon Data Managers, GIS Specialists Tetra Tech Consolidate data in database, map data in GIS or other system.
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SAP Worksheet #8 — Special Personnel Training Requirements Table
(UFP-QAPP Manual Section 2.4.4)

All field personnel will have appropriate training to conduct the field activities to which they are assigned. Additionally, each site worker will be required to have completed a 40-hour
course (and 8-hour refresher, if applicable) in Health and Safety Training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal Regulations
(CFR) 1910.120(b)(4). Safety requirements are addressed in greater detail in the accompanying site-specific Tetra Tech Health and Safety Plan (HASP), prepared under separate
cover.
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SAP Worksheet #9a — Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Name: QDC Outfall 001

Site Location: Former NCBC Davisville, North Kingstown, Rhode Island
Projected Date(s) of Sampling: 2010

Project Manager: Stephen Vetere

Date of Session: January 21, 2009
Scoping Session Purpose: Document characterization and disposal of petroleum-impacted soils and make
recommendations for further action. RIDEM and EPA provided comments on this document.

Name Title Affiliation Phone # E-mail Address Project Role
Curtis Frye RPM NAVFAC (215) 897-4914 Curtis.Frye@navy.mil Navy project
management
David Barney BEC NAVFAC (617) 753-4656 David.A.Barney@navy.mil Navy
management
Project Project
Stephen Vetere Manager/ Tetra Tech (978) 474-8444 Stephen.Vetere@tetratech.com
) management
Engineer
Richard Gottlieb RPM RIDEM (401) 2222797 | pichard Gottlieb@dem.rigov | NDEM project
x7138 management
Christine US EPA - - EPA project
Williams RPM Region 1 (617) 918-1384 Williams.Christine@epa.gov management

Comments/Decisions:

On behalf of the Navy, Tetra Tech prepared a letter report documenting field activities conducted during
the winter of 2008/2009. These activities included characterizing soils that had been stockpiled adjacent
to the outfall by the Quonset Development Corporation, and transporting these soils to a non-hazardous
waste landfill for disposal. The letter report recommended additional investigations in the outfall area
including a) sampling and characterization of the residual material present in the drain pipe and b) a
camera survey to evaluate the condition of the pipe and determine its extent.

On February 9, 2009 RIDEM provided comments on the draft letter report. RIDEM concurred with the
recommendations made in the document and recommended the collection of samples from the soils
downgradient from the outfall. RIDEM also requested the Navy to provide plans depicting the location of
the drain line and appurtenances and to excavate test pits along the length of the line to determine if
there are impacted soils located along its length. In an email sent on February 9, 2009 EPA agreed with
RIDEM’s recommendations and requested the Navy to compare soil sampling results to ecological risk-
based screening values since the area downgradient from the outfall is a wetland.

Action Item:

Navy will prepare a work plan/SAP for EPA/RIDEM review to support additional investigations at the
outfall.
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SAP Worksheet #9b — Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Name: QDC Outfall 001

Site Location: Former NCBC Davisville, North Kingstown, Rhode Island
Projected Date(s) of Sampling: 2010

Project Manager: Stephen Vetere

Date of Session: March 12, 2009
Scoping Session Purpose: Discuss scope of work for Outfall 001 investigation.

Name Title Affiliation Phone # E-mail Address Project Role
Curtis Frye RPM NAVFAC | (215)897-4914 Curtis.Frye@navy.mil Navy project
management
Project Project
Stephen Vetere Manager/ Tetra Tech (978) 474-8444 Stephen.Vetere@tetratech.com
Engineer management

Comments/Decisions:

Curt Frye and Steve Vetere discussed the scope of work to be included in the work plan for additional
investigation at Outfall 001. Suggestions provided by EPA and RIDEM will be included in the work plan,
except that direct push technology soil borings would be used to investigate soils along the length of the
drain pipe rather than test pits.

Action Item:

Navy will prepare a work plan/SAP for EPA and RIDEM review to support additional investigations at the
outfall.
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SAP Worksheet #9c — Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Name: QDC Outfall 001

Site Location: Former NCBC Davisville, North Kingstown, Rhode Island
Projected Date(s) of Sampling: 2010

Project Manager: Scott Anderson

Date of Session: August — October 2009
Scoping Session Purpose: Comments and Responses on Draft SAP for Confirmatory Sampling and Drain Line
Investigation at QDC Outfall 001

Name Title Affiliation Phone # E-mail Address Project Role
Curtis Frye RPM NAVFAC (215) 897-4914 Curtis.Frye@navy.mil Navy project
management
David Barney BEC NAVFAC (617) 753-4656 David.A.Barney@navy.mil Navy
management
Scott Anderson Project Manager Tetra Tech (412) 921-8608 Scott.Anderson@tetratech.com Project
management
Richard Gottlieb RPM RIDEM (401) 2222797 | pichard Gottlieb@dem.rigov | NDEM project
x7138 management
Christine US EPA : - - EPA project
Williams RPM Region 1 (617)918-1384 Williams.Christine@epa.gov management

Comments/Decisions:

On behalf of the Navy, Tetra Tech prepared a Draft Sampling and Analysis Plan for Confirmatory
Sampling and Drain Line Investigation at QDC Outfall 001 dated August 2009

On August 29, 2009 RIDEM provided comments on the Draft SAP and on September 8, 2009 EPA
provided comments on the document. EPA and RIDEM recommended the excavation of test pits along
the length of the drain line instead of advancement of soil borings. EPA also recommended that VOC
and SVOC analyses be added to the target analyte list. The Navy agreed to excavate test pits and to
analyze samples collected during the investigation for VOCs and SVOCs.

On October 20, 2009 EPA provided additional comments regarding the Navy’s responses. EPA
requested the collection of sediment samples from the wetland area located downgradient from the
outfall. Navy agreed to collect five sediment samples from the wetland area.

Action Item:

Navy will edit the Draft SAP for EPA and RIDEM review to support additional investigations at the outfall.
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SAP Worksheet #10 — Problem Definition
(UFP-QAPP Manual Section 2.5.2)

10.1 SITE LOCATION AND BACKGROUND

The Former NCBC Davisville is located in the town of North Kingstown, Rhode Island and is comprised of
three areas: the Main Center (Zones 1 through 4); the West Davisville storage area; and Camp Fogarty, a
training facility located approximately 4 miles west of the Main Center (Figure 10-1). A significant portion
of the Main Center is situated adjacent to Narragansett Bay. Adjoining the Main Center's southern
boundary is the decommissioned Naval Air Station Quonset Point, which was transferred by the Navy to
the General Services Administration who in turn transferred portions of the property, between 1975 and
1980, to the Rhode Island Port Authority (now known as Quonset Development Corporation), Town of
North Kingstown, and the State of Rhode Island (RIDEM, 2009).

The Former NCBC Davisville was primarily used for training Navy Construction Battalion “Seabees” in
construction operations, and as storage and freight yards for construction materials. As a result, the
NCBC facility comprised primarily warehouse space and freight yards, most of which are currently

demolished, redeveloped, or empty. The Former NCBC Davisville closed on April 1, 1994.

Quonset Development Corporation (QDC) Outfall 001 is located in the central portion of the Former
NCBC Davisville facility, to the west of Allen Harbor (Figure 10-1). Installation Restoration (IR) Site 09
(Allen Harbor Landfill) is located to the northeast of the outfall, IR Site 16 (Former Fire Training Area and
Creosote Dip Tank) is located to the east and south of the outfall, and the Former Construction
Equipment Department (“CED Area”) is located to the west. QDC Outfall 001 is located near the
intersection of Marine Road and Sanford Road, behind a chain-link fence that surrounds the parking area
for recreational users of Allen Harbor Landfill and Calf Pasture Point (Figure 10-2). Undeveloped
wetlands are present to the east of the outfall. Groundwater flow direction in the outfall area is toward the

east.

Based on a review of historical as-built drawings of drainage systems at the former NCBC, Outfall 001 is
the discharge point for an underground drainage line that originated from the former Building 224.
Building 224 was part of the CED Area located approximately 1,000 feet to the southwest of the outfall
(Figure 10-3). The former Building 224 is the presumed source of contamination present in the outfall
area. Building 224 was used by the Navy as a vehicle maintenance and truck washing facility.
Contaminated materials from these activities or other historical activities at the CED Area may have been

disposed of into the Building 224 drainage system and discharged into the outfall area.

The Navy has conducted the following removal actions at the CED Area:
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e At Study Area 01 (Former Drum Storage Area), located approximately 200 feet north of the
former Building 224, 55-gallon drums of liquid waste reportedly consisting of waste oil and solvent

were removed in 1974.

e At Site 02 (Former Battery Acid Disposal Area), a dry well and leaching field located at the
southwest corner of Building 224 were removed in 1996. Excavation of lead-impacted soils was

also included in the removal.

e At Study Area 04 (Former Asphalt Disposal Area), located approximately 500 feet west of the
former Building 224, asphalt-type material that had been impacted by total petroleum

hydrocarbons (TPH) and polychlorinated biphenyls (PCBs) was excavated and removed in 1996.

The CED Area also includes Site 03 (Former Solvent Disposal Area). Between 2001 and 2007, the Navy
conducted annual groundwater monitoring of the deep and bedrock aquifers at Site 03 to evaluate
concentrations of chlorinated volatile organic compounds (CVOCs) where solvents are reported to have
been disposed during Navy operations at the CED Area. The majority of the CVOCs in groundwater at
the CED Area, however, are believed to be present as a result of a release from an upgradient property,
the PR-58 Nike Site.

Sampling data collected from the CED Area suggest that CVOCs are not present in shallow groundwater
in significant concentrations and also that the extent of CVOCs in the deep and bedrock aquifers does not
extend to the drain line outfall area (MW-23-02, MWO01-13D, and MW01-15D/R).

The contaminated materials removed during the removal actions were probably generated from activities
at the CED Area, and the same types of materials may have entered into the Building 224 drainage line.
Therefore, waste oil and solvents, battery acid lead, TPH, and PCBs that may have entered into the
drainage line are the potential sources of contamination present in the outfall area, and the contamination

present at QDC Outfall 001 is being addressed under the Navy’s IR Program as part of the CED Area.
10.2 PREVIOUS INVESTIGATIONS AND CONCEPTUAL SITE MODEL

During QDC’s storm water outfall maintenance activities in the summer of 2008, QDC excavated soil that
was present downstream from the drain pipe outlet. During this excavation, QDC observed stained soils
and olfactory evidence of contamination. QDC stockpiled this soil adjacent to the outfall (Figure 10-3)

and contacted the Navy. Photographs of the outfall area and the drain pipe are provided in Appendix A.

At the BRAC Cleanup Team (BCT) meeting on September 25, 2008, the Navy agreed to characterize and
dispose of the soils that were stockpiled adjacent to the outfall. Tetra Tech was contracted by the Navy to
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characterize and dispose of the soil stockpile. Tetra Tech awarded a subcontract to Global Remediation
Services, Inc. (Global) of Boston, Massachusetts to provide soil characterization, containerization,

transportation, and off-site disposal services for the project.

On December 16, 2008, Global collected a composite sample from the QDC Outfall 001 soil stockpile and
submitted it to Rhode Island Analytical Laboratories, Inc. of Warwick, Rhode Island for chemical analysis.
Based on former site operations at the Construction Equipment Department, the potential soil stockpile
contaminants included petroleum products, lead, and polychlorinated biphenyls (PCBs). The soil
stockpile sample was analyzed for volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons
(PAHs), PCBs, TPH, Resource Conservation and Recovery Act (RCRA) 8 metals, Toxicity Characteristic

Leaching Procedure (TCLP) metals, and flashpoint.

Analytical results from the soil stockpile sample indicated the presence of TPH (>10,000 mg/kg), VOCs
(primarily methyl-, chloro-, and propyl-benzenes), PCBs (0.3 mg/kg Aroclor-1260), PAHs, and metals (420
mg/kg lead). A copy of the analytical data is provided in Appendix B. The chemical analytes that exceed
the Rhode Island Department of Environmental Management (RIDEM) Residential Method 1 Soil
Objectives residential Direct Exposure Criteria (DEC) and TPH DEC (RIDEM, 2004), the Residential Soll
Regional Screening Levels (RSLs) (December 2009), and/or appropriate selected ecological screening
values are presented below in Table 10-1. The ecological screening values presented in the table are the
lowest value selected from a group of applicable ecological screening criteria. Although sediments are
not present in the excavated area, the area is adjacent to wetlands. The sediment ecological screening
values are presented in the table as conservative screening values for soils that may ultimately migrate
into a wetland area.
TABLE 10-1
SOIL STOCKPILE SAMPLE ANALYTICAL RESULTS COMPARED TO RIDEM SOIL RESIDENTIAL

DECs, EPA RESIDENTIAL SOIL RSLs, AND/OR SELECTED ECOLOGICAL SOIL OR SEDIMENT
SCREENING LEVELS

RIDEM Selected
Stockpile Methqd 1 EPA Selectgd Freshwater
Soil - . Ecological :
Sample . . Residential - Ecological
. . Residential . Soil h
Chemical Analytical Soil RSLs . Sediment
DEC @ Screening ;
Result (May 2010) @ Screening
(RIDEM, Level ®)
(mg/kg) (mg/kg) Level
2004) (mg/kQg) (ma/kg)
(mg/kg)
Total Petroleum Hydrocarbons
C10-Cas 10000 500 ¥ NA NA NA
C25-Css 1600 500 ¥ NA NA NA
Volatile Organic Compounds
Chlorobenzene 2.5 210 29 13.1 0.000842
1,2,4-Trichlorobenzene 0.18 96 6.2 111 2.1
1,2,4-Trimethylbenzene 1.2 NA 6.2 NA NA
1,3,5-Trimethylbenzene 2.0 NA 78 NA NA
1,2-Dichlorobenzene 0.18 510 190 2.96 0.0165
1,3-Dichlorobenzene 0.14 430 NA 37.7 4.43
Tetra Tech, Inc. Page 22 of 107 CTO 19




Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Title: Sampling and Analysis Plan
Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

RIDEM Selected
Stockpile Methc_)d 1 EPA Select_ed Freshwater
Soil . . Ecological )
Sample ; . Residential - Ecological
. . Residential . Soil .
Chemical Analytical Soil RSLs . Sediment
DEC [N Screening ;
Result (May 2010) @ Screening
(RIDEM Level 3
(mg/kQg) ' (mg/kQg) Level®
2004) (mg/kQg)
(ma/kg) (mg/kg)
1,4-Dichlorobenzene 0.95 27 2.4 0.546 0.599
Xylenes (total) 0.15 110 63 10 0.16 ™
Polycyclic Aromatic
Hydrocarbons
2-Methylnaphthalene 8.3 123 31 29 ® 0.0202
Acenaphthene 6.3 43 340 20" 0.0067
Anthracene 8.6 35 1700 299 0.0572
Benzo(a)anthracene 17 0.9 0.15 1.1© 0.108
Benzo(a)pyrene 16 0.4 0.015 1.1© 0.15
Benzo(b)fluoranthene 26 0.9 0.15 11@ 0.13®
Benzo(g,h,i)perylene 5.4 0.8 170" 1.1® 0.17
Benzo(k)fluoranthene 20 0.9 1.5 1.1© 0.24
Chrysene 20 0.4 15 119 0.166
Dibenzo(a,h)anthracene 3.1 0.4 0.015 119 0.033
Fluoranthene 48 20 230 29 0.423
Fluorene 9.0 28 230 1.1© 0.0774
Indeno(1,2,3-c,d)pyrene 6.9 0.9 0.15 1.1© 0.017
Phenanthrene 24 40 170" 11© 0.204
Pyrene 32 13 170 1.1® 0.195
Polychlorinated Biphenyls
Aroclor-1016 0.2 10 ™ 0.39 0.000332 0.0598 "
Aroclor-1260 0.3 10 ™ 0.22 0.000332 0.0598 "V
Metals
Arsenic 45 7 0.39 18© 9.8
Barium 100 5500 1500 330 @ 48 ©
Cadmium 3.0 39 7 0.36 ¥ 0.99
Chromium 48 390 0.29"% 0.4 43.4
Lead 420 150 400 1@ 35.8
Mercury 0.17 23 2.3 0.1 0.18

Exceeded criteria shown in bold font.

1. EPA Regions 3, 6, 9 Regional Screening Levels (RSLs), Residential Soil value (USEPA, 2010). 1/10 RSL is
presented for non-carcinogenic analytes to correspond to a Hazard Quotient = 0.1. If the non-carcinogenic 1/10
RSL value is less than the carcinogenic value for an analyte, the non-carcinogenic 1/10 RSL value is presented.

Screening level is the Region 5 Ecological Screening Level (USEPA, 2003), unless otherwise noted.

wnN

otherwise noted.

Value is the residential TPH DEC.

Value is the Secondary Chronic Value (SCV) (Jones, et al., 1997).

Value is EPA Soil Screening Level (USEPA, 2003, 2005, 2006, 2007, 2008).

Value is ORNL Plant screening value (Efroymson, et al, 1997a).

NOAA SQuiRT Sediment Benchmark (Buchman, 2008). Value is the saltwater benchmark.
. Value is for pyrene.

10.Value is for total PCBs.

11.Value is for hexavalent chromium.

12.Value is ORNL Invertebrate screening value (Efroymson, et al, 1997b).

BTAG = Biological Technical Assistance Group

DEC = Direct Exposure Criteria

EPA = U.S. Environmental Protection Agency

ORNL = Oak Ridge National Laboratory

NA = Not available

NOAA SQuiRT = National Oceanic and Atmospheric Administration Screening Quick Reference Tables
RSL — Regional Screening Level

RIDEM — Rhode Island Department of Environmental Management

TPH — Total Petroleum Hydrocarbons

©oNDO A
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As shown in the table, TPH exceeds the RIDEM TPH DEC; select PAHs and metals exceed some or all
of the criteria; and select PCBs exceed the RSL and ecological screening values. No VOCs exceed the

residential DECs or RSLs, and only a few VOCs exceed the soil or sediment ecological values.

On December 29, 2008 Global mobilized an excavator to the site and removed the soil stockpile from the
Outfall 001 area, loading the soil into two roll-off containers. The containers were transported to the Tetra
Tech project area and staged behind a locked gate. Global transported the soil roll-off containers (one
containing 10.37 tons of soil and the other, 12.54 tons) under a non-hazardous waste manifest to ESMI of

New Hampshire.

It is the project team’s assumption that the source of contamination to the soils downstream of the drain
pipe outlet in the excavation area was the discharge from the drainage pipe that formerly originated from
Building 224. The drainage pipe has been inactive since at least 2006 when Building 224 was
demolished. Chemicals used during historical truck maintenance activities (and other historical activities
that occurred in and around the Building 224 area) probably entered the drainage system and were
transported along the length of the pipe, discharging into soils in the drainage swale downstream from the
pipe and potentially migrating with the flow of surface water further downstream toward the wetland area.
Contaminants migrating toward the wetland area will either accumulate in the wetland or be transported

into Allen Harbor.

In addition to the potential for contamination in the outfall area soil and sediment, there is a potential for
contamination in subsurface soil adjacent to the underground drain pipe. Given the age of the drain pipe,
it is reasonable to expect that it may have been compromised along its length and some contaminated
materials may have leaked into the soils adjacent to the pipe, thereby potentially contaminating nearby

subsurface soils and downgradient groundwater.

Access to the outfall area is currently restricted by the chain link fence that surrounds the parking area
that is located along Sanford Road. Persons currently accessing the site include trespassers, although
there are recreational areas in close proximity to the outfall. Given that the future land use is unknown, it
is customary to evaluate use of a property as residential and recreational. Therefore, potential future
human receptors include residents and recreational users, in addition to industrial and construction
workers and trespassers. Ecological receptors include animal and plant species that could be affected by
the contaminants present in environmental media. Human and ecological receptors may be affected by
contaminants in the excavation area, and human receptors may be affected by subsurface soil in the area
alongside the drain line. Ecological receptors typically are not exposed to subsurface media (greater than
3 feet bgs).
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SAP Worksheet #11 — Project Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1)

The following text describes the development of project quality objectives (PQOs) using EPA’s data

quality objective (DQO, Systematic Planning) process.

111 PROBLEM STATEMENTS

As discussed above, the historical use of oil and hazardous materials at the CED may have resulted in
the release of contaminants into the drainage system of Building 224 where they migrated toward the
east through a drainage pipe which ultimately discharged at QDC Outfall 001. Consequently, the following

problem statements need to be resolved:

Problem Statement 1: The project team must determine whether or not there are contaminants in soils
remaining in the excavation area downstream from the outfall, and in sediments in the wetland area
located downgradient from the outfall, at concentrations that might present a risk to human health or the

environment.

Problem Statement 2: The project team must determine whether or not residual material present in the
drain pipe is providing a continuing source of contamination to the area downstream from the drain pipe

outlet and the wetland area.

Problem Statement 3: The project team must determine whether or not there are areas of compromised
integrity along the length of the pipe and, if so, whether contaminants have been released to the
subsurface soil adjacent to the pipe at concentrations that might present a risk to human health.

11.2 INPUTS TO PROBLEM RESOLUTION

Data and information that will be required to resolve the problems identified in Section 11.1 include a
drainage pipe reconnaissance, chemical analytical data (soil and sediment), and decision criteria for

making the determinations to resolve the problems.

11.2.1 Drainage Pipe Reconnaissance

A pipe reconnaissance will be conducted using remote video technology to evaluate the condition of the
pipe along its entire length. The reconnaissance will be used to document the condition of the pipe and

identify areas of compromised integrity.

Tetra Tech, Inc. Page 25 of 107 CTO 19



Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan
Site Name: CED Area/QDC Outfall 001, NCBC Davisville Document No.: W5209575DF

Project Name: Confirmatory Sampling and Drain Line Investigation Revision Number: 0
Site Location: North Kingstown, Rhode Island Revision Date: August 2010
11.2.2 Chemical Analytical Data

The concentrations of potential contaminants in soil and sediment must be quantified in order to address
the Problem Statements. The concentrations of VOCs, SVOCs (including PAHs), GRO (Cs — Cjy),
Extractable TPH (ExTPH) (Cg — C4), PCBs, and TAL metals in soil, sediment, and residual material are
needed for decision making. The list of target chemical analytes for soil, sediment, and residual material

samples is presented in Worksheet #15.

11.2.3 Project Screening Levels

The Project Screening Levels (PSLs) associated with the target analytes for soil (confirmatory soil and
test pit soil) and wetland sediment are presented in Worksheet #15. Also presented in Worksheet #15
are the fixed laboratory analytical methods needed for the laboratory to achieve LOQs and LODs less

than or equal to the PSLs.

The PSLs for confirmatory soil samples will be the lowest of the screening criteria presented below:

e EPA Regions 3, 6, and 9 Regional Screening Values (RSLs) for Chemical Contaminants at
Superfund Sites, Residential Soil Values (May 2010) (USEPA, 2010).

e RIDEM Residential DEC for TPH in soil (RIDEM, 2004)
o The appropriate ecological soil screening levels selected from among:

0 EPA Ecological Soil Screening Levels for plants, invertebrates, and wildlife (USEPA, 2003,
2005, 2006, 2007, 2008)ORNL Toxicological Benchmarks for plants (Efroymson, et al,
1997a)

0 ORNL Toxicological Benchmarks for invertebrates (Efroymson, et al, 1997b)

o0 EPA Region 5 Ecological Screening Screening Levels (USEPA, 2003).

The PSLs for test pit soil will be the EPA Regions 3, 6, and 9 RSLs, Residential Soil Values. Ecological

screening criteria are not applicable because soil sampling will be at least 3 feet bgs.

The PSLs for sediment will be the appropriate freshwater ecological sediment screening levels selected

from among:

o USEPA Region 3 Biological Technical Assistance Group (BTAG) Freshwater Sediment Screening
Benchmarks (USEPA, 2006).
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e Sediment screening values derived using equilibrium partitioning theory such as the Secondary
Chronic Values (SCV) (Table 3 in Jones, et al., 1997) and the Ecotox Thresholds Sediment
Quality Benchmarks (SQBs) (USEPA, 1996)

e National Oceanographic and Atmospheric Administration (NOAA) Screening Quick Reference
Tables (SQuiRTs) sediment benchmarks (Buchman, M. F., 2008)

Project screening levels are not applicable for residual material for this project because residual material
will not be screened against fixed criteria. Instead, residual material chemical concentrations will be
compared with the concentrations in downgradient soil and sediment (see Section 11.4.B), and those
concentrations are not yet known. However, for the purpose of determining the analytical methods and
laboratory LOQs and LODs needed to allow comparison of residual material concentrations with detected
levels of soil and sediment, values equal to the lower of the PSLs for confirmatory soil and wetland

sediment are presented for residual material in WS 15c.

11.3 DEFINE THE STUDY BOUNDARY

The populations of interest are soil and sediment downstream/downgradient from the QDC Outfall 001;
residual material present within the drain pipe; and soil located adjacent to the drain pipe. These media
potentially contain contaminants exceeding the PSLs (or other screening criteria) due to the release of

contaminants into the drainage system of the former Building 224.

The depth interval of interest for soil and sediment samples collected downstream from the outfall is 0- to
12-inches bgs. Data will be collected from the footprint of the 2008 soil excavation area and from within

the wetland area located downgradient from the excavation area.

Residual material concentration data will be collected inside the drain pipe, within two feet of the outfall
outlet, and in areas of compromised portions of the pipe, should residual materials be encountered during

investigative activities.

Subsurface soil data will be collected from areas adjacent to the drain line, which extends approximately
1,200 feet from the former Building 224 to QDC Outfall 001. The depth/location of the pipe will be
identified by test pitting to ensure soil samples are collected from an appropriate depth. It is assumed
that the pipe is located approximately 3 feet bgs, therefore subsurface soil concentrations will be

quantified from the 3- to 5-foot depth interval.

The pipeline reconnaissance will be conducted prior to data collection adjacent to the pipe since the

location of investigations will be contingent upon the findings of the reconnaissance. Vegetation clearing
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and clearing of obstructions may be necessary prior to these activities to facilitate the pipeline

reconnaissance and subsurface investigation, respectively.

The samples proposed in this SAP will be collected during a single sampling event. If decisions are made
to conduct additional sampling to further characterize the nature and extent of contamination, an

addendum to the SAP will be prepared to support another sampling event.

114 ANALYTIC APPROACH

A series of decision rules was developed to govern data use and decision making. The decision rules are

presented in this section.

A. Evaluate potential risks associated with contamination in soil and sediment downgradient from QDC
Outfall 001.

1. Compare the concentrations of contaminants in soil and sediment with the PSLs. [f no criteria are
exceeded, conclude that all of the contaminated soil present in the outfall area was removed,
contaminants have not migrated into the wetland area, and no further sampling is needed in

these areas.

2. If any of the PSLs in any soil or sediment sample is exceeded, decide whether additional

sampling is needed to further characterize the nature and extent of contamination:

e Evaluate the exceedances in terms of their magnitude, number, and location (spatial
distribution). If the number of chemicals with exceedances is relatively few, the magnitudes
of exceedances are relatively small, exceedances of probable effects concentrations (PECs)
are relatively few (see next bullet), and exceedances are spatially scattered, the BCT may

decide that further sampling is not needed.

e Consider the conservative nature of the TECs as ecological sediment screening criteria. The
PEC is a less conservative threshold than the TEC. For each exceedance of a TEC, compare
the sample result with the PEC. Results between the TEC and the PEC may be considered a

“gray area” in terms of degree of risk to ecological receptors.

3. If additional investigation beyond the scope of this SAP is determined to be necessary based on
the data collected under this SAP, an addendum will be prepared (if the additional work is needed
to achieve the objectives of this SAP) or a separate SAP will be prepared (if the additional

investigations are proposed to achieve a new set of objectives).
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B. Evaluate whether residual material in pipe provides a continuing source of contamination to the outfall

area and downgradient wetland.

1. Evaluate each of the following lines of evidence:

e The similarity between contaminants present in the residual material and those in

downgradient soil and sediment.

e The spatial distribution and concentrations of contaminants in soil and sediment.

e The absolute concentrations of the contaminants in the residual material, and the

concentrations relative to those detected in soil and sediment.

2. Use a weight-of-evidence approach to assess the likelihood that the residual material in the pipe,
or in areas of compromised pipe, was, and may continue to be, a source of contamination to soils
in the excavation area and sediments in the wetland area. In general, if chemicals detected in the
confirmatory samples or wetland sediment samples largely match those detected in the residual
material, the likelihood is high that the material within the pipe was a source of contamination to
the soil in the outfall area and sediments in the wetland area. If the concentrations of chemicals
detected in the residual material are high, the likelihood is high that the material within the pipe is
a continuing source of contamination. If the concentrations are low, the likelihood is more

uncertain.

e The relative concentrations in the residual material sample and the confirmatory samples and
wetland sediment samples will be considered, but they will not be definitive in confirming
residual material as a source or in estimating the degree to which the continuing source may
affect the area; contaminant concentrations might be expected to decrease as chemicals
migrate away from the source, but concentrations in the affected area may increase as

chemicals accumulate over time.

e If the residual material in the drain pipe or in areas of compromised pipe is likely a continuing
source of contamination to the soils in the excavation area and sediments in the wetland
area, then the BCT will meet to evaluate the need for remediation of the drain pipe and
develop the next appropriate steps. Remediation of the potential source would be required
prior to taking remedial action to address the soils, in the excavation area, and/or sediments
in the wetlands downstream from the pipe outlet. If the residual material is not acting as a
continuing source of contamination, no remediation of the drain pipe is required with respect

to Decision 2.
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C. Evaluate potential risks associated with contamination in subsurface soil adjacent to the drainage
pipe by identifying potentially compromised sections of the underground drain line and collecting soil

concentration data from the depth interval immediately below the pipe elevation.

1. Compare subsurface soil concentrations to PSLs. If no criteria are exceeded, no further sampling

in this area is needed.

2. If the PSL is exceeded at any location, evaluate the exceedances in terms of the magnitude and
number. If the number of chemicals with exceedances is relatively few and the magnitude of

exceedances is relatively small, the BCT may decide that further sampling is not needed.

3. If additional investigation beyond the scope of this SAP is determined to be necessary based on
the data collected under this SAP, an addendum will be prepared (if the additional work is needed
to achieve the objectives of this SAP) or a separate SAP will be prepared (if the additional
investigations are proposed to achieve a new set of objectives). Decisions regarding the need for

additional characterization will be made in collaboration with the BCT.

Decisions regarding the need for additional characterization will be made in collaboration with the BCT.

11.5 SPECIFY PERFORMANCE CRITERIA

The sample locations were selected based on the need to characterize the presence and nature, and
preliminary extent, of contamination associated with releases to the drainage system in the former
Building 224 that have migrated toward QDC Outfall 001. The soil and sediment analytical data will be
used to map the spatial boundaries of environmental media containing contaminant concentrations
exceeding PSLs. Because sample locations depend on biased (non-random) sampling, probability limits
for false positive and false negative decision errors were not established for this project. Simple
comparisons of measured chemical concentrations to PSLs will made and the project team will use the
results to determine whether the amount and type of data collected are sufficient to evaluate potential
risks associated with contamination detected. Particular scrutiny will be applied to analytical results
below the LOQ when PSLs are below the LOQ. The data usability evaluation process is described in

more detail in Worksheet #37.

11.6 DEVELOP THE DATA COLLECTION PLAN

The sampling plan and rationale are presented in Worksheet #17.
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SAP Worksheet #12 — Measurement Performance Criteria Table (note matrix in table entry)
(UFP-QAPP Manual Section 2.6.2)

Measurement Performance Criteria Table — Field QC Samples

QC Sample

Analytical Group

Frequency

Data Quality
Indicators (DQIs)

Measurement Performance Criteria

QC Sample
Assesses
Error for
Sampling (S),
Analytical (A)
or both (S&A)

Accuracy/bias/

Temperature Blank All analytical groups One per cooler . 4°C+2°C S
representativeness
No target analytes > %2 LOQ (>LOQ for
Trip Blank VOCs, GRO One per cooler Bias/contamination common Iabora.tor)./ contaminants), unless S&A
target analytes in field samples are > 10x
those in trip blank.
. Soils: RPD < 50%; Waters: RPD < 30%. If
VOCs, SVOCs, GRO, Precision/ ’
DRO, PAHs, PCBs One per 10 samples comparability samplgs resglts are < gx LOQ, S&A
professional judgment is used.
Field Duplicates Values = 5x LOQ: RPD = 50% for soils;
Metals One per 10 samoles Precision/ RPD < 30% for waters. Values < 5x LOQ: S&A
P P comparability Absolute Difference < 4x LOQ for soils;
Absolute Difference < 2x LOQ for waters.
. e LOQ < project action limits listed in
All samples All analytical groups All samples Sensitivity Worksheet #15 A
All samples All analytical groups All samples Data completeness | 95% overall S&A
Note: The measurement performance criteria for laboratory QC samples are presented in Worksheet #28.
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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

Characterization of
stockpile of soil
excavated from area
downstream from
outfall

Tetra Tech; Final Outfall 001
Soil Characterization and
Removal Completion Report

One composite sample
collected from soil stockpile
on 12/16/08. Sample
analyzed by RI Analytical
Laboratories, Inc., for VOCs,
PAHs, PCBs, TPH, RCRA 8
metals, TCLP metals, and
flashpoint.

Data were used to characterize
excavated soils for proper off-site
disposal.

Data were used to select the
analytical groups for soil sampling
proposed in this SAP.

None
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SAP Worksheet #14 — Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

The following project tasks are summarized below:

o Field Tasks
e Analytical Tasks
o Data Management

e Project Report

Field documentation forms to be utilized during the investigation are provided in Appendix C. The SOPs
referenced below are included in Appendices D (Tetra Tech SOPs) and E (Laboratory SOPs). Project-
specific procedures for test pitting, soil sampling, sediment sampling, and residual material sampling are
also provided in Appendix F. The field team will follow the project-specific field procedures unless these
procedures do not provide guidance on a specific field task issue. In that case, the procedures in the cited
SOPs will be followed.

14.1 FIELD TASKS

Field tasks required to complete the work included in this SAP are described in this section.

14.1.1 Mobilization/Demobilization

Mobilization includes procurement of field equipment and supplies; kick-off meetings and project
orientation activities; mobilization of field staff, equipment, and supplies to the site; and site set-up.

Mobilization will include an on-site field team orientation and health and safety briefing.

A field team orientation meeting will be conducted prior to starting the fieldwork to familiarize the team
personnel with site-specific health and safety requirements, objectives and scope of the field activities,
chain of command, and lines of communication. This meeting will be attended by the field staff, project
manager (PM), field operations leader (FOL), site safety officer (SSO), lead geologist, and project

chemist.

14.1.2 Utility Clearance

A DIGSAFE number will be obtained at all potential test pitting or other subsurface investigation locations

prior to sample collection, in accordance with SOP HS-1.0.
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14.1.3 Drainage Pipe Reconnaissance

A video inspection of the interior of the drain line will be performed to evaluate the structural integrity of
the drain line. A subcontractor specializing in utility pipe inspection will be procured to conduct the
reconnaissance. The inspection equipment will be capable of documenting conditions along the entire
length of the drain. If the reconnaissance determines that the integrity of the drain line has been
compromised, test pitting will be conducted to evaluate the extent of the damage and to enable the

collection of soil samples from soils located adjacent to the pipe.

The extension of the inspection equipment may be impeded by residual material or other obstructions in

the drain line. If so, measures will be taken, as practical, to clear the line of obstructions.

14.1.4 Soil, Sediment, and Residual Material Sampling

The sampling design is detailed in Worksheet #17. Sample locations are presented in Worksheet #18

and on Figures 17-1 and 17-2.

Confirmatory Soil Sampling. Soil samples will be collected from the excavation area downstream from

the drain pipe outlet, where soils were removed during the summer of 2008 (Figure 10-3). Bottom and
sidewall samples will be collected according to SOP SA-1.3 and the project-specific sampling procedures

presented in Appendix F.
Sediment Sampling._Sediment samples will be collected from the wetland area located downstream from
the outfall excavation area. Sediment samples will be collected according to Tetra Tech SOP SA-1.2 and

the project-specific sampling procedures presented in Appendix F.

Test Pitting/Soil Sampling Along Drain Line. Test pitting will be completed along the length of the drain

pipe (Figure 10-3) according to the decision rules presented on Worksheet #11 and Section 14.1.3.

As-built drawings of the drainage line and pipe reconnaissance information will be utilized to select test
pitting locations. Test pits will be excavated using a rubber-tired backhoe to a depth of up to 8 feet. The
depth/location of the pipe will be identified by test pitting to ensure soil samples are collected from an
appropriate depth (assume 3- to 5-foot depth interval bgs). Soil samples will be collected for laboratory
analysis from each test pit. The soil samples will be collected according to SOP SA-1.3 and the project-
specific sampling procedures presented in Appendix F. Soil sample collection will be biased toward
areas where contamination is observed either through field screening, visual, or olfactory evidence. After

samples are collected, test pits will be backfilled with native materials to the original grade.
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Residual Material Sampling. Residual material samples will be collected from the interior of the drain

pipe to evaluate concentrations of contaminants. The samples will be collected according to the project-

specific sampling procedures presented in Appendix F.

14.1.5 Field Quality Control (QC) Samples

Field QC samples will be collected as part of the investigation, including field duplicates and trip blanks.
Worksheet #20 presents the field QC sample summary. Also, additional sample volume will be collected
as necessary for the laboratory QC analysis of matrix spike (MS) and matrix spike duplicate (MSD)

analysis (organics), MS and laboratory duplicate analysis (metals).

14.1.6 Equipment Decontamination

All non-disposable equipment that comes in contact with the sample medium will be decontaminated
according to Tetra Tech SOP SA-7.1 and Appendix F to prevent cross-contamination between sampling
points. This includes equipment such as the excavator bucket and stainless steel bowls, scoops, as well
as other non-disposable equipment used to collect samples for laboratory analysis. Personnel

decontamination is discussed in the project-specific Health and Safety Plan (HASP).

14.1.7 Investigation-Derived Waste (IDW) Characterization and Disposal

IDW generated during the investigation will include decontamination fluids, used personal protective
equipment (PPE), used sampling equipment, and excess sample material. IDW generated during this
field investigation will be containerized into 55-gallon drums or polyethylene tanks and staged at the
Navy’s field office trailer. IDW characterization and disposal will be performed after all IDW has been

containerized. IDW will be managed in accordance with Tetra Tech SOP SA-7.1.

14.2 ANALYTICAL TASKS

Chemical analysis for VOCs, SVOCs, GRO, ExTPH, PAHs, PCBs, and TAL metals will be performed by a

subcontracted laboratory, Mitkem Laboratories (Mitkem), of Warwick, Rhode Island.
Analyses will be performed in accordance with the analytical methods identified in Worksheet #19 and

with the requirements of the analytical specifications for laboratory services developed by Tetra Tech for
this work (Appendix E). The subcontracted laboratory will meet the PQLs specified in Worksheet #15.
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The analytical specification details the analytical requirements, number of samples, matrix, analytical
method to be performed, preservatives, holding times, the quantitation limits required for the project, and
data deliverables. Because the laboratory subcontract was issued prior to completion of this SAP, some
provisions of the analytical specification may be modified to meet this SAP. The laboratory will perform
the chemical analyses following laboratory-specific SOPs (Worksheets #19 and #23) developed based on
the methods listed in Worksheet #19. Copies of the laboratory SOPs (Mitkem Laboratories) are included
in Appendix G.

14.3 DATA MANAGEMENT AND REVIEW

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

below.

Project Documentation and Records

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

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

Data Recording Formats are described in Worksheet #27.

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

will be organized by date and media and filed in the project files. The field logbooks for this project will be
used only for this site, and will also be categorized and maintained in the project files after the completion
of the field program. Project personnel completing concurrent field activities may maintain multiple field
logbooks. When possible, logbooks will be segregated by sampling activity. The field logbooks will be
titted based on date and activity. The data handling procedures to be followed by the laboratories will
meet the requirements of the technical specification. The electronic data results will be automatically

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

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

control of data generated for the project.

e Data Tracking. Data is tracked from its generation to its archiving in the Tetra Tech project-
specific files. The Project Chemist (or designee) is responsible for tracking the samples collected
and shipped to the contracted laboratory. Upon receipt of the data packages from the analytical

laboratory, the Project Chemist will oversee the data validation effort, which includes verifying that
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the data packages are complete and that results for all samples have been delivered by the

analytical laboratory.

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

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

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

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

Data Review

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

Usability assessment processes are described in Worksheet #37.

Assessment and Oversight

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

management reports.

14.4

PROJECT REPORT

Draft and Final versions of the project report will be prepared and submitted to EPA and RIDEM for

review. The format of the project report will be:

Section 1.0 Introduction
o0 Project objectives
o Site background

0 Report organization
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e Section 2.0 Field Investigation Description

(0]

O O O O

Confirmatory soil sampling
Sediment sampling
Residual material sampling
Video investigation

Test pitting and subsurface soil sampling

e Section 3.0 Field Investigation Results

(0]

O O O O

Summary of previous analytical results for soil stockpile sample
Confirmatory sample analytical results

Sediment sample analytical results

Residual material sample analytical results

Test pit soil sample analytical and screening results

e Section 4.0 Summary and Conclusions

(0]

(0]

(0]

Presence or absence of contaminants above screening values
Preliminary nature and extent based on sampling results

Recommendations for future actions or no further action

e Appendices

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

The Navy will develop responses to comments received on the draft reports. The draft and final versions

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

Notes for all matrices: Sample analytical results for VOCs, SVOCs, PCBs, and Metals will be reported down to the Detection Limit (DL), with non-detected results qualified
as “U” and reported with an associated value of the Limit of Detection (LOD); positive results between the LOQ and DL will be qualified as “J” (estimated) due to uncertainty
below the LOQ. Sample results for GRO, ExTPH, and PAHs will be reported down to the LOQ. Mitkem does not report GRO and ExTPH results below the LOQ due to lack
of confirmation column analysis in the method. PAHs will be analyzed in SIM mode; Mitkem does not report SIM results below the LOQ due to limited mass spectral data,
which can lead to false positive detections. For the GRO, ExTPH, and PAH analyses, Mitkem will analyze a standard at the LOQ.

Mitkem will analyze for and report individual Aroclors and Tetra Tech will calculate PCBs (Total).

Select metals (arsenic, cobalt, silver, and thallium) will be analyzed by EPA SW-846 Method 6020A, instead of Method 6010C, in order to achieve lower detection limits to
meet the PSLs. Although not all of these metals would require the lower detection limits for each matrix, the same metals will be analyzed by Method 6020A across all
matrices in order to simplify the sampling and analysis procedures.

In this Worksheet #15, the Project Screening Level (PSL) is presented in bold font if it is less than the LOQ but greater than or equal to the LOD; and the PSL is presented
as bolded and shaded if it is less than the LOD. The limitations on data usability due to unmet sensitivity goals will be evaluated as described in Worksheet #37 and
discussed in the project report..

Matrix: Confirmatory Soil and Test Pit Soil

Test Pit Soil Project Mitkem Limits ©
. PSL = Confirmator Confirmator uantitation
Analyte Nucrﬁger A,:Ane"’t"ﬁ’;'g(%' EPARSL, 20il PSLO” | Soil PSL(3)y ?_imit (POL) LOQ LOD DL
Residential (mg/kg) Reference Goal (mg/kg) | (mg/kg) | (mg/kg)
Soil® (mg/kg) (mg/kg)
Volatile Organic Compounds
1,1,1-Trichloroethane 71-55-6 8260C 870 29.8 Region 5 ESL 9.9 0.005 0.002 0.00053
1,1,2,2-Tetrachloroethane 79-34-5 8260C 0.56 0.127 Region 5 ESL 0.042 0.005 0.002 0.00068
1,1,2-Trichloroethane 79-00-5 8260C 1.1 1.1 EPA RSL Res 0.37 0.005 0.002 0.00048
1,1-Dichloroethane 75-34-3 8260C 3.3 3.3 EPA RSL Res 1.1 0.005 0.002 0.00067
1,1-Dichloroethene 75-35-4 8260C 24 8.28 Region 5 ESL 2.8 0.005 0.002 0.00095
1,2-Dichlorobenzene 95-50-1 8260C 190 2.96 Region 5 ESL 0.99 0.005 0.002 0.00062
1,2-Dichloroethane 107-06-2 8260C 0.43 0.43 EPA RSL Res 0.14 0.005 0.002 0.00054
1,2-Dichloropropane 78-87-5 8260C 0.89 0.89 EPA RSL Res 0.3 0.005 0.002 0.00069
1,2,4-Trichlorobenzene 120-82-1 8260C 6.2 6.2 EPA RSL Res 2.1 0.005 0.002 0.00063
1,2,4-Trimethylbenzene 95-63-6 8260C 6.2 6.2 EPA RSL Res 2.1 0.005 0.002 0.00057
1,3,5-Trimethylbenzene 108-67-8 8260C 78 78 EPA RSL Res 26 0.005 0.002 0.00061
1,3-Dichlorobenzene 541-73-1 8260C -- 37.7 Region 5 ESL 13 0.005 0.002 0.0007
1,4 Dichlorobenzene 106-46-7 8260C 24 0.546 Region 5 ESL 0.18 0.005 0.002 0.0008
2-Butanone 78-93-3 8260C 2800 89.6 Region 5 ESL 30 0.005 0.004 0.002
2-Hexanone 591-78-6 8260C 21 12.6 Region 5 ESL 4.2 0.005 0.004 0.00083
4-Methyl-2-Pentanone 108-10-1 8260C 530 443 Region 5 ESL 150 0.005 0.004 0.00073
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Test Pit Soil Project Mitkem Limits ®
. PSL = Confirmatory | Confirmatory Quantitation
Analyte Nl%\ser ‘,}A”e"’:'g’é'g(%' EPA RSL, Soil PSL® Soil PSL | Limit (PQL) LOQ LOD DL
Residential (mg/kg) Reference Goal (mg/kg) | (mg/kg) | (mg/kg)
So0il® (mg/kg) (mg/kg)
Acetone 67-64-1 8260C 6100 2.5 Region 5 ESL 0.83 0.005 0.004 0.0016
Benzene 71-43-2 8260C 1.1 0.255 Region 5 ESL 0.085 0.005 0.002 0.00061
Bromodichloromethane 75-27-4 8260C 0.27 0.27 EPA RSL Res 0.09 0.005 0.002 0.00097
Bromoform 75-25-2 8260C 61 15.9 Region 5 ESL 5.3 0.005 0.002 0.002
Bromomethane 74-83-9 8260C 0.73 0.235 Region 5 ESL 0.078 0.005 0.002 0.0011
Carbon Disulfide 75-15-0 8260C 82 0.0941 Region 5 ESL 0.031 0.005 0.002 0.0003
Carbon Tetrachloride 56-23-5 8260C 0.61 0.61 EPA RSL Res 0.2 0.005 0.002 0.00033
Chlorobenzene 108-90-7 8260C 29 13.1 Region 5 ESL 4.4 0.005 0.002 0.00051
Chloroethane 75-00-3 8260C 1500 1500 EPA RSL Res 500 0.005 0.002 0.001
Chloroform 67-66-3 8260C 0.29 0.29 EPA RSL Res 0.097 0.005 0.002 0.00064
Chloromethane 74-87-3 8260C 12 10.4 Region 5 ESL 3.5 0.005 0.002 0.0008
cis-1,2-Dichloroethene 156-59-2 8260C 78 0.78373 Region 5 ESL 0.26 0.005 0.002 0.00075
cis-1,3-Dichloropropene 10061-01-5 8260C 1.7 0.398 Region 5 ESL 0.13 0.005 0.002 0.00067
Dibromochloromethane 124-48-1 8260C 0.68 0.68 EPA RSL Res 0.23 0.005 0.002 0.00065
Ethylbenzene 100-41-4 8260C 5.4 5.16 Region 5 ESL 1.7 0.005 0.002 0.0005
Methylene Chloride 75-09-2 8260C 11 4.05 Region 5 ESL 1.4 0.005 0.002 0.0013
Styrene 100-42-5 8260C 630 4.69 Region 5 ESL 1.6 0.005 0.002 0.00052
Tetrachloroethene 127-18-4 8260C 0.55 0.55 EPA RSL Res 0.18 0.005 0.002 0.00062
Toluene 108-88-3 8260C 500 5.45 Region 5 ESL 1.8 0.005 0.002 0.00047
trans-1,2-Dichloroethene 156-60-5 8260C 15 0.784 Region 5 ESL 0.26 0.005 0.002 0.00053
trans-1,3-Dichloropropene 10061-02-6 8260C 1.7 0.398 Region 5 ESL 0.13 0.005 0.002 0.00068
Trichloroethene 79-01-6 8260C 2.8 2.8 EPA RSL Res 0.93 0.005 0.002 0.00062
Trichlorofluoromethane (CFC-11) 75-69-4 8260C 79 16.4 Region 5 ESL 5.5 0.005 0.004 0.00042
Vinyl Chloride 75-01-4 8260C 0.06 0.06 EPA RSL Res 0.02 0.005 0.002 0.00063
Xylenes (total) 1330-20-7 8260C 63 10 Region 5 ESL 3.3 0.005 0.002 0.00047
Semivolatile Organic Compounds
2,4,5-Trichlorophenol 95-95-4 8270D 610 4 ORNL Plant 1.3 0.67 0.067 0.053
2,4,6-Trichlorophenol 88-06-2 8270D 6.1 6.1 EPA RSL Res 2 0.33 0.067 0.026
2,4-Dichlorophenol 120-83-2 8270D 18 18 EPA RSL Res 6 0.33 0.067 0.017
2,4-Dimethylphenol 105-67-9 8270D 120 0.01 Region 5 ESL 0.0033 0.33 0.067 0.053
2,4-Dinitrophenol 51-28-5 8270D 12 0.0609 Region 5 ESL 0.02 0.67 0.167 0.1
2,4-Dinitrotoluene 121-14-2 8270D 1.6 1.28 Region 5 ESL 0.43 0.33 0.067 0.006
2,6-Dinitrotoluene 606-20-2 8270D 6.1 0.0328 Region 5 ESL 0.011 0.33 0.067 0.0088
2-Chloronaphthalene 91-58-7 8270D 630 0.0122 Region 5 ESL 0.0041 0.33 0.067 0.052
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Test Pit Soil Project Mitkem Limits ®
. PSL = Confirmator Confirmator Quantitation
Analyte Nl%\ser ‘,}A”e"’:'g’é'g(%' EPA RSL, Soil poL® | soitpe | Limit (POL) LOQ LOD DL
Residential (mg/kg) Reference® Goal® (mg/kg) | (mg/kg) | (mg/kg)
So0il® (mg/kg) (mg/kg)
2-Chlorophenol 95-57-8 8270D 39 0.243 Region 5 ESL 0.081 0.33 0.067 0.017
2-Methylphenol 95-48-7 8270D 310 40.4 Region 5 ESL 13 0.33 0.067 0.023
2-Nitroaniline 88-74-4 8270D 61 61 EPA RSL Res 20 0.67 0.067 0.0055
2-Nitrophenol 88-75-5 8270D 12 1.6 Region 5 ESL 0.53 0.33 0.067 0.022
3,3'-Dichlorobenzidine 91-94-1 8270D 1.1 0.646 Region 5 ESL 0.22 0.33 0.067 0.052
3-Nitroaniline 99-09-2 8270D - 3.16 Region 5 ESL 1.1 0.67 0.067 0.022
4,6-Dinitro-2-methylphenol 534-52-1 8270D 0.49 0.144 Region 5 ESL 0.048 0.67 0.067 0.03
4-Bromophenyl phenyl ether 101-55-3 8270D -- - -- -- 0.33 0.067 0.067
4-Chloro-3-methylphenol 59-50-7 8270D 610 7.95 Region 5 ESL 2.7 0.33 0.067 0.02
4-Chloroaniline 106-47-8 8270D 2.4 1.1 Region 5 ESL 0.37 0.33 0.067 0.017
4-Chlorophenyl phenyl ether 7005-72-3 8270D -- -- -- -- 0.33 0.067 0.015
4-Methylphenol 106-44-5 8270D 31 31 EPA RSL Res 10 0.33 0.067 0.022
4-Nitroaniline 100-01-6 8270D 24 21.9 Region 5 ESL 7.3 0.67 0.067 0.025
4-Nitrophenol 100-02-7 8270D - 5.12 Region 5 ESL 1.7 0.67 0.067 0.018
Bis(2-Chloroethoxy)methane 111-91-1 8270D 18 0.302 Region 5 ESL 0.1 0.33 0.067 0.021
bis(2-Chloroethyl)ether 111-44-4 8270D 0.21 0.21 EPA RSL Res 0.07 0.33 0.167 0.074
Bis(2-Ethylhexyl)phthalate 117-81-7 8270D 35 0.925 Region 5 ESL 0.31 0.33 0.067 0.0086
Butyl benzyl phthalate 85-68-7 8270D 260 0.239 Region 5 ESL 0.08 0.33 0.067 0.0063
Carbazole 86-74-8 8270D -- -- -- - 0.33 0.067 0.01
Dibenzofuran 132-64-9 8270D 7.8 7.8 EPA RSL Res 2.6 0.33 0.067 0.0058
Diethyl phthalate 84-66-2 8270D 4900 24.8 Region 5 ESL 8.3 0.33 0.067 0.008
Dimethyl phthalate 131-11-3 8270D 4900 734 Region 5 ESL 240 0.33 0.067 0.0065
Di-n-butyl phthalate 84-74-2 8270D 610 0.15 Region 5 ESL 0.05 0.33 0.067 0.0058
Di-n-octyl phthalate 117-84-0 8270D - 709 Region 5 ESL 240 0.33 0.067 0.044
Hexachlorobutadiene 87-68-3 8270D 6.1 0.0398 Region 5 ESL 0.013 0.33 0.067 0.032
Hexachlorocyclopentadiene 77-47-4 8270D 37 0.755 Region 5 ESL 0.25 0.33 0.067 0.032
Hexachloroethane 67-72-1 8270D 6.1 0.596 Region 5 ESL 0.2 0.33 0.167 0.096
Isophorone 78-59-1 8270D 510 139 Region 5 ESL 46 0.33 0.067 0.051
Nitrobenzene 98-95-3 8270D 4.8 1.31 Region 5 ESL 0.44 0.33 0.067 0.018
N-Nitrosodi-n-propylamine 621-64-7 8270D 0.069 0.069 EPA RSL Res 0.023 0.33 0.167 0.068
N-Nitrosodiphenylamine 86-30-6 8270D 99 0.545 Region 5 ESL 0.18 0.33 0.067 0.047
Pentachlorophenol 87-86-5 8270D 3 21 EVF\)/':‘dﬁfSeL 0.7 067 0.167 0.082
Phenol 108-95-2 8270D 1800 30 ORNL Invert 10 0.33 0.067 0.029
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Test Pit Soil Project Mitkem Limits ®
. PSL = Confirmatory | Confirmatory Quantitation
Analyte Nl%\ser ‘,}A”e"’:'g’é'g(%' EPA RSL, Soil PSL® Soil PSL | Limit (PQL) LOQ LOD DL
Residential (mg/kg) Reference Goal (mg/kg) | (mg/kg) | (mg/kg)
So0il® (mg/kg) (mg/kg)
Polycyclic Aromatic Hydrocarbon
2-Methylnaphthalene 91-57-6 8270D SIM 31 29 EPA SSL Invert 9.7 0.0033 | 0.00083 | 0.00025
Acenaphthene 83-32-9 8270D SIM 340 20 ORNL Plant 6.7 0.0033 | 0.00083 | 0.00029
Acenaphthylene 208-96-8 8270D SIM 340 29 EPA SSL Invert 9.7 0.0033 | 0.00083 | 0.00024
Anthracene 120-12-7 8270D SIM 1700 29 EPA SSL Invert 9.7 0.0033 | 0.0033 0.0025
Benzo(a)anthracene 56-55-3 8270D SIM 0.15 0.15 EPA RSL Res 0.05 0.0033 | 0.0033 0.0012
Benzo(a)pyrene 50-32-8 8270D SIM 0.015 0.015 EPA RSL Res 0.005 0.0033 | 0.0033 | 0.00077
Benzo(b)fluoranthene 205-99-2 8270D SIM 0.15 0.15 EPA RSL Res 0.05 0.0033 | 0.0033 0.0018
Benzo(g,h,i)perylene 191-24-2 8270D SIM 170 1.1 EPA SSL Wildlife 0.37 0.0033 | 0.0033 | 0.00086
Benzo(k)fluoranthene 207-08-9 8270D SIM 1.5 1.1 EPA SSL Wildlife 0.37 0.0033 | 0.0033 0.0011
Chrysene 218-01-9 8270D SIM 15 1.1 EPA SSL Wildlife 0.37 0.0033 | 0.0033 | 0.00094
Dibenzo(a,h)anthracene 53-70-3 8270D SIM 0.015 0.015 EPA RSL Res 0.005 0.0033 0.0033 | 0.00069
Fluoranthene 206-44-0 8270D SIM 230 29 EPA SSL Invert 9.7 0.0033 | 0.0033 0.002
Fluorene 86-73-7 8270D SIM 230 29 EPA SSL Invert 9.7 0.0033 | 0.0033 | 0.00057
Indeno(1,2,3-c,d)pyrene 193-39-5 8270D SIM 0.15 0.15 EPA RSL Res 0.05 0.0033 | 0.0033 | 0.00072
Naphthalene 91-20-3 8270D SIM 3.6 3.6 EPA RSL Res 1.2 0.0033 | 0.00083 | 0.0007
Phenanthrene 85-01-8 8270D SIM 170 29 EPA SSL Invert 9.7 0.0033 | 0.0033 0.0026
Pyrene 129-00-0 8270D SIM 170 1.1 EPA SSL Wildlife 0.37 0.0033 | 0.0033 0.0017
Polychlorinated Biphenyls (PCBs
Aroclor-1016 12674-11-2 8082A 0.39 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0023
Aroclor-1221 11104-28-2 8082A 0.14 0.000332 Region 5 ESL 0.00011 0.033 0.0166 0.0038
Aroclor-1232 11141-16-5 8082A 0.14 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0011
Aroclor-1242 53469-21-9 8082A 0.22 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0023
Aroclor-1248 12672-29-6 8082A 0.22 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0029
Aroclor-1254 11097-69-1 8082A 0.11 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0039
Aroclor-1260 11096-82-5 8082A 0.22 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0016
Aroclor-1262 37324-23-5 8082A 0.22 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0015
Aroclor-1268 11100-14-4 8082A 0.22 0.000332 Region 5 ESL 0.00011 0.033 0.0083 0.0015
PCBs (Total) 1336-36-3 8082A - 0.000332 Region 5 ESL 0.00011 0.033 0.0166 0.0039
Metals
Aluminum 7429-90-5 6010C 7700 50 ORNL Plant 17 10 2.5 1.2
Antimony 7440-36-0 6010C 3.1 0.27% EPA SSL Wildlife 0.09 1 0.35 0.18
Arsenic 7440-38-2 6020A 0.39 0.39 EPA RSL Res 0.13 0.5 0.20 0.065
Barium 7440-39-3 6010C 1500 330 EPA SSL Invert 110 10 0.7 0.38
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Test Pit Soil Project Mitkem Limits ®
. PSL = Confirmatory | Confirmatory Quantitation
Analyte NAS | Anabiedl | EPARSL, Soil PSL® Soil PSL Limit (POL) LOQ LOD DL
Residential (mg/kg) Reference® Goal® (mg/kg) | (mg/kg) | (mg/kg)
Soil® (mg/kg) (mg/kg)

Beryllium 7440-41-7 6010C 16 10 ORNL Plant 3.3 0.25 0.005 0.002
Cadmium 7440-43-9 6010C 7 0.36 EPA SSL Wildlife 0.12 0.25 0.025 0.013
Calcium 7440-70-2 6010C -- - - - 40 12.5 6.6
Chromium 7440-47-3 6010C 0.29 0.29® EPA RSL Res 0.097 1 0.1 0.054
Cobalt 7440-48-4 6020A 2.3 2.3 EPA RSL Res 0.77 0.5 0.20 0.089
Copper 7440-50-8 6010C 310 28 EPA SSL Wildlife 9.3 1.5 0.75 0.42
Iron 7439-89-6 6010C 5500 200 ORNL Invert 67 10 5 2.2
Lead 7439-92-1 6010C 400 11 EPA SSL Wildlife 3.7 0.5 0.25 0.14
Magnesium 7439-95-4 6010C -- -- -- -- 25 3 1.5
Manganese 7439-96-5 6010C 180 180 EPA RSL Res 60 25 1 0.47
Mercury 7439-97-6 7471B 23 0.1 ORNL Invert 0.033 0.033 0.02 0.002
Nickel 7440-02-0 6010C 150 38 EPA SSL Plant 13 25 0.125 0.066
Potassium 7440-09-7 6010C -- - -- - 50 5 2.4
Selenium 7782-49-2 6010C 39 0.52® EPA SSL Plant 0.17 1.5 1.25 0.78
Silver 7440-22-4 6020A 39 4.2 EPA SSL Wildlife 1.4 0.5 0.20 0.038
Sodium 7440-23-5 6010C -- - - - 50 2 0.91
Thallium 7440-28-0 6020A - 1 ORNL Plant 0.33 0.5 0.20 0.064
Vanadium 7440-62-2 6010C 39 2© ORNL Plant 0.67 25 0.1 0.038
Zinc 7440-66-6 6010C 2300 46 EPA SSL Wildlife 15 25 0.5 0.27
Petroleum Hydrocarbons
Gasoline Range Organics RIDEM Res TPH
(Co.Cro) - 8015D 500 500 DEG 170 25 1 0.45
Extractable TPH (Co-Cao) - 8015D 500 500 R'DEMDESS TPH 170 12 1.7 1.3

Notes:

1. All methods are EPA SW-846.

2. The PSL for test pit soil is the EPA Regions 3, 6, and 9 RSLs for Chemical Contaminants at Superfund Sites, Residential Soil value, May 2010 (USEPA, 2010) except
for GRO and ExTPH. The PSL for GRO and ExTPH is the RIDEM Residential TPH DEC (RIDEM, 2004). One-tenth RSLs are presented for non-carcinogens to
correspond to a target hazard quotient of 0.1. Refer to Appendix H, Table H-1 for identification of non-carcinogens; references, and other notes applicable for specific

analytes. Table H-1 also presents the RIDEM DEC, Residential Soil values (RIDEM 2004) for informational purposes.

3. The PSL for confirmatory soil is the lower of the EPA RSL, Residential Soil value (EPA RSL Res); or the selected ecological soil screening level (SSL). Appendix H,
Table H-1 presents the EPA RSLs and all selected ecological SSLs and source references; and Appendix H, Table H-2 presents the ecological SSL source criteria and
references. Refer also to Tables H-1 and H-2 for notes applicable for specific analytes

4. Although the PSLs are different for test pit soil and confirmatory soil, the LOQ Goals and the selected methods are the same for both types of samples, based on the
lower of the two PSLs, in order to simplify sampling and analysis procedures.
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5. The LOQs, LODs, and DLs presented for metals analyzed by Method 6020A reflect an assumed dilution factor of 5, which is typically required for solids analysis by this
method. If the dilution factor is different, the values will be adjusted accordingly.

6. Due to dilution factors required for analysis of solids by Method 6020A, a lower LOQ cannot be achieved by using Method 6020A; therefore, Method 6010C will be
used.

Abbreviations:

- = Not available or not applicable LOD = Limit of Detection

DEC = Direct Exposure Criteria LOQ = Limit of Quantitation

DL = Detection Limit ORNL = Oak Ridge National Laboratory

Eco = Ecological Res = Residential

EPA = Environmental Protection Agency RIDEM = Rhode Island Department of Environmental Management
ESL = Ecological Screening Level RSL = Regional Screening Level

Ex = Extractable PQL = Project Quantitation Limit

GRO = Gasoline Range Organics TPH = Total Petroleum Hydrocarbons

Invert = Invertebrate
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SAP Worksheet #15b — Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

Matrix: Wetland Sediment

- - s
Analyte CAS Analytic(zla)l Selcilénl_ent Sediment P(%L Project LOQ L0Q Mltkeljno:slmlts MDL
Number Method (mg/kg)(z) Reference Goal (mg/kg) (mg/kg) (mg/kg) (ma/kg)
Volatile Organic Compounds
1,1,1-Trichloroethane 71-55-6 8260C 0.0302 Region 3 BTAG 0.01 0.005 0.002 0.00053
1,1,2,2-Tetrachloroethane 79-34-5 8260C 1.36 Region 3 BTAG 0.45 0.005 0.002 0.00068
1,1,2-Trichloroethane 79-00-5 8260C 1.24 Region 3 BTAG 0.41 0.005 0.002 0.00048
1,1-Dichloroethane 75-34-3 8260C 0.027 SCV 0.009 0.005 0.002 0.00067
1,1-Dichloroethene 75-35-4 8260C 0.031 Region 3 BTAG 0.01 0.005 0.002 0.00095
1,2-Dichlorobenzene 95-50-1 8260C 0.0165 Region 3 BTAG 0.0055 0.005 0.002 0.00062
1,2-Dichloroethane 107-06-2 8260C 0.25 SCV 0.083 0.005 0.002 0.00054
1,2-Dichloropropane 78-87-5 8260C -- -- -- 0.005 0.002 0.00069
1,2,4-Trichlorobenzene 120-82-1 8260C 21 Region 3 BTAG 0.7 0.005 0.002 0.00063
1,2,4-Trimethylbenzene 95-63-6 8260C -- -- -- 0.005 0.002 0.00057
1,3,5-Trimethylbenzene 108-67-8 8260C -- -- -- 0.005 0.002 0.00061
1,3-Dichlorobenzene 541-73-1 8260C 4.43 Region 3 BTAG 1.5 0.005 0.002 0.0007
1,4 Dichlorobenzene 106-46-7 8260C 0.599 Region 3 BTAG 0.2 0.005 0.002 0.0008
2-Butanone 78-93-3 8260C 0.27 SCV 0.09 0.005 0.004 0.002
2-Hexanone 591-78-6 8260C 0.022 SCV 0.0073 0.005 0.004 0.00083
4-Methyl-2-Pentanone 108-10-1 8260C 0.033 SCV 0.011 0.005 0.004 0.00073
Acetone 67-64-1 8260C 0.0087 SCcV 0.0029 0.005 0.004 0.0016
Benzene 71-43-2 8260C 0.16 SCV 0.053 0.005 0.002 0.00061
Bromodichloromethane 75-27-4 8260C - -- -- 0.005 0.002 0.00097
Bromoform 75-25-2 8260C 0.654 Region 3 BTAG 0.22 0.005 0.002 0.002
Bromomethane 74-83-9 8260C -- -- -- 0.005 0.002 0.0011
Carbon Disulfide 75-15-0 8260C 0.000851 Region 3 BTAG 0.00028 0.005 0.002 0.0003
Carbon Tetrachloride 56-23-5 8260C 0.0642 Region 3 BTAG 0.021 0.005 0.002 0.00033
Chlorobenzene 108-90-7 8260C 0.00842 Region 3 BTAG 0.0028 0.005 0.002 0.00051
Chloroethane 75-00-3 8260C -- -- -- 0.005 0.002 0.001
Chloroform 67-66-3 8260C 0.022 SCV 0.0073 0.005 0.002 0.00064
Chloromethane 74-87-3 8260C -- -- -- 0.005 0.002 0.0008
cis-1,2-Dichloroethene 156-59-2 8260C 0.4 SCV 0.13 0.005 0.002 0.00075
cis-1,3-Dichloropropene 10061-01-5 8260C 0.000051 SCV 0.000017 0.005 0.002 0.00067
Dibromochloromethane 124-48-1 8260C -- -- -- 0.005 0.002 0.00065
Ethylbenzene 100-41-4 8260C 1.1 Region 3 BTAG 0.37 0.005 0.002 0.0005
Methylene Chloride 75-09-2 8260C 0.37 SCV 0.12 0.005 0.002 0.0013
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- - ———rrs
Analyte CAS Analytical Seg‘gnl_em Sediment PSL Project LOQ 55 M'tkeL”gl's'm'ts o
Number Method (mg/kg)(z) Reference Goal (mg/kg) (mg/ka) (mg/kg) (mg/kg)
Styrene 100-42-5 8260C 0.559 Region 3 BTAG 0.19 0.005 0.002 0.00052
Tetrachloroethene 127-18-4 8260C 0.468 Region 3 BTAG 0.16 0.005 0.002 0.00062
Toluene 108-88-3 8260C 0.05 ScV 0.017 0.005 0.002 0.00047
trans-1,2-Dichloroethene 156-60-5 8260C 1.05 Region 3 BTAG 0.35 0.005 0.002 0.00053
trans-1,3-Dichloropropene 10061-02-6 8260C 0.000051 ScV 0.000017 0.005 0.002 0.00068
Trichloroethene 79-01-6 8260C 0.0969 Region 3 BTAG 0.032 0.005 0.002 0.00062
Trichlorofluoromethane (CFC-11) 75-69-4 8260C -- -- -- 0.005 0.004 0.00042
Vinyl Chloride 75-01-4 8260C -- -- - 0.005 0.002 0.00063
Xylenes (total) 1330-20-7 8260C 0.16 ScV 0.053 0.005 0.002 0.00047
Semivolatile Organic Compounds
2,4,5-Trichlorophenol 95-95-4 8270D 0.003 NOAA SQuiRT 0.001 0.67 0.067 0.053
2,4,6-Trichlorophenol 88-06-2 8270D 0.213 Region 3 BTAG 0.071 0.33 0.067 0.026
2,4-Dichlorophenol 120-83-2 8270D 0.117 Region 3 BTAG 0.039 0.33 0.067 0.017
2,4-Dimethylphenol 105-67-9 8270D 0.029 Region 3 BTAG 0.0097 0.33 0.067 0.053
2,4-Dinitrophenol 51-28-5 8270D -- -- - 0.67 0.167 0.1
2,4-Dinitrotoluene 121-14-2 8270D 0.0416 Region 3 BTAG 0.014 0.33 0.067 0.006
2,6-Dinitrotoluene 606-20-2 8270D -- -- - 0.33 0.067 0.0088
2-Chloronaphthalene 91-58-7 8270D -- -- - 0.33 0.067 0.052
2-Chlorophenol 95-57-8 8270D 0.0312 Region 3 BTAG 0.01 0.33 0.067 0.017
2-Methylphenol 95-48-7 8270D 0.012 SCV 0.004 0.33 0.067 0.023
2-Nitroaniline 88-74-4 8270D -- - -- 0.67 0.067 0.0055
2-Nitrophenol 88-75-5 8270D -- -- - 0.33 0.067 0.022
3,3’-Dichlorobenzidine 91-94-1 8270D 0.127 Region 3 BTAG 0.042 0.33 0.067 0.052
3-Nitroaniline 99-09-2 8270D -- -- - 0.67 0.067 0.022
4,6-Dinitro-2-methylphenol 534-52-1 8270D -- -- - 0.67 0.067 0.03
4-Bromophenyl phenyl ether 101-55-3 8270D 1.23 Region 3 BTAG 0.41 0.33 0.067 0.067
4-Chloro-3-methylphenol 59-50-7 8270D -- -- -- 0.33 0.067 0.02
4-Chloroaniline 106-47-8 8270D -- -- -- 0.33 0.067 0.017
4-Chlorophenyl phenyl ether 7005-72-3 8270D -- -- -- 0.33 0.067 0.015
4-Methylphenol 106-44-5 8270D 0.67 Region 3 BTAG 0.22 0.33 0.067 0.022
4-Nitroaniline 100-01-6 8270D - - - 0.67 0.067 0.025
4-Nitrophenol 100-02-7 8270D - - - 0.67 0.067 0.018
Bis(2-Chloroethoxy)methane 111-91-1 8270D -- -- -- 0.33 0.067 0.021
bis(2-Chloroethyl)ether 111-44-4 8270D - - - 0.33 0.167 0.074
Bis(2-Ethylhexyl)phthalate 117-81-7 8270D 0.18 Region 3 BTAG 0.06 0.33 0.067 0.0086
Butyl benzyl phthalate 85-68-7 8270D 10.9 Region 3 BTAG 3.6 0.33 0.067 0.0063
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Sediment

Mitkem Limits ©

CAS Analytical Sediment PSL Project LOQ
Analyte 1 PSL 2 LO LOD MDL
y Number Method™ (mg/kg)(z) Reference® Goal (mg/kg) (mg/ng) (mg/kg) (mg/kg)
Carbazole 86-74-8 8270D -- -- -- 0.33 0.067 0.01
Dibenzofuran 132-64-9 8270D 0.415 Region 3 BTAG 0.14 0.33 0.067 0.0058
Diethyl phthalate 84-66-2 8270D 0.603 Region 3 BTAG 0.2 0.33 0.067 0.008
Dimethyl phthalate 131-11-3 8270D 0.006 NOAA SQuiRT 0.002 0.33 0.067 0.0065
Di-n-butyl phthalate 84-74-2 8270D 6.47 Region 3 BTAG 2.2 0.33 0.067 0.0058
Di-n-octyl phthalate 117-84-0 8270D 0.061 NOAA SQuiRT 0.02 0.33 0.067 0.044
Hexachlorobutadiene 87-68-3 8270D 0.0013 NOAA SQuiRT 0.00043 0.33 0.067 0.032
Hexachlorocyclopentadiene 77-47-4 8270D -- -- -- 0.33 0.067 0.032
Hexachloroethane 67-72-1 8270D 1.027 Region 3 BTAG 0.34 0.33 0.167 0.096
Isophorone 78-59-1 8270D -- -- -- 0.33 0.067 0.051
Nitrobenzene 98-95-3 8270D 0.021 NOAA SQuiRT 0.007 0.33 0.067 0.018
N-Nitrosodi-n-propylamine 621-64-7 8270D -- -- 0.33 0.167 0.068
N-Nitrosodiphenylamine 86-30-6 8270D 2.68 Region 3 BTAG 0.89 0.33 0.067 0.047
Pentachlorophenol 87-86-5 8270D 0.504 Region 3 BTAG 0.17 0.67 0.167 0.082
Phenol 108-95-2 8270D 0.42 Region 3 BTAG 0.14 0.33 0.067 0.029
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 91-57-6 8270D SIM 0.0202 Region 3 BTAG 0.0067 0.0033 0.00083 0.00025
Acenaphthene 83-32-9 8270D SIM 0.0067 Region 3 BTAG 0.0022 0.0033 0.00083 0.00029
Acenaphthylene 208-96-8 8270D SIM 0.0059 Region 3 BTAG 0.002 0.0033 0.00083 0.00024
Anthracene 120-12-7 8270D SIM 0.0572 Region 3 BTAG 0.019 0.0033 0.0033 0.0025
Benzo(a)anthracene 56-55-3 8270D SIM 0.108 Region 3 BTAG 0.036 0.0033 0.0033 0.0012
Benzo(a)pyrene 50-32-8 8270D SIM 0.15 Region 3 BTAG 0.05 0.0033 0.0033 0.00077
Benzo(b)fluoranthene 205-99-2 8270D SIM 0.13 NOAA SQuiRT 0.043 0.0033 0.0033 0.0018
Benzo(g,h,i)perylene 191-24-2 8270D SIM 0.17 Region 3 BTAG 0.057 0.0033 0.0033 0.00086
Benzo(k)fluoranthene 207-08-9 8270D SIM 0.24 Region 3 BTAG 0.08 0.0033 0.0033 0.0011
Chrysene 218-01-9 8270D SIM 0.166 Region 3 BTAG 0.055 0.0033 0.0033 0.00094
Dibenzo(a,h)anthracene 53-70-3 8270D SIM 0.033 Region 3 BTAG 0.011 0.0033 0.0033 0.00069
Fluoranthene 206-44-0 8270D SIM 0.423 Region 3 BTAG 0.14 0.0033 0.0033 0.002
Fluorene 86-73-7 8270D SIM 0.0774 Region 3 BTAG 0.026 0.0033 0.0033 0.00057
Indeno(1,2,3-c,d)pyrene 193-39-5 8270D SIM 0.017 Region 3 BTAG 0.0057 0.0033 0.0033 0.00072
Naphthalene 91-20-3 8270D SIM 0.176 Region 3 BTAG 0.059 0.0033 0.00083 0.0007
Phenanthrene 85-01-8 8270D SIM 0.204 Region 3 BTAG 0.068 0.0033 0.0033 0.0026
Pyrene 129-00-0 8270D SIM 0.195 Region 3 BTAG 0.065 0.0033 0.0033 0.0017
Polychlorinated Biphenyls (PCBs)
Aroclor-1016 12674-11-2 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0023
Aroclor-1221 11104-28-2 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0166 0.0038
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. " P [©)]
Analyte CAS Analytical Seg‘gnl_em Sediment PSL Project LOQ 55 M'tkegg'm'ts o
Number Method (mg/kg)(z) Reference Goal (mg/kg) (mg/ka) (mg/kg) (mg/kg)
Aroclor-1232 11141-16-5 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0011
Aroclor-1242 53469-21-9 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0023
Aroclor-1248 12672-29-6 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0029
Aroclor-1254 11097-69-1 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0039
Aroclor-1260 11096-82-5 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0016
Aroclor-1262 37324-23-5 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0015
Aroclor-1268 11100-14-4 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0083 0.0015
PCBs (Total) 1336-36-3 8082A 0.0598 Region 3 BTAG 0.02 0.033 0.0166 0.0039
Metals
Aluminum 7429-90-5 6010C 25500 NOAA SQuiRT 8500 10 2.5 1.2
Antimony 7440-36-0 6010C 2 Region 3 BTAG 0.67 1 0.35 0.18
Arsenic 7440-38-2 6020A 9.8 Region 3 BTAG 3.3 0.5 0.20 0.065
Barium 7440-39-3 6010C 48 NOAA SQuiRT 16 10 0.7 0.38
Beryllium 7440-41-7 6010C -- -- -- 0.25 0.005 0.002
Cadmium 7440-43-9 6010C 0.99 Region 3 BTAG 0.33 0.25 0.025 0.013
Calcium 7440-70-2 6010C -- - -- 40 12.5 6.6
Chromium 7440-47-3 6010C 43.4 Region 3 BTAG 14 1 0.1 0.054
Cobalt 7440-48-4 6020A 50 Region 3 BTAG 17 0.5 0.20 0.089
Copper 7440-50-8 6010C 31.6 Region 3 BTAG 11 1.5 0.75 0.42
Iron 7439-89-6 6010C 20000 Region 3 BTAG 6700 10 5 2.2
Lead 7439-92-1 6010C 35.8 Region 3 BTAG 12 0.5 0.25 0.14
Magnesium 7439-95-4 6010C -- -- -- 25 3 1.5
Manganese 7439-96-5 6010C 460 Region 3 BTAG 150 25 1 0.47
Mercury 7439-97-6 7471B 0.18 Region 3 BTAG 0.06 0.033 0.02 0.002
Nickel 7440-02-0 6010C 22.7 Region 3 BTAG 7.6 25 0.125 0.066
Potassium 7440-09-7 6010C -- -- - 50 5 24
Selenium 7782-49-2 6010C 2 Region 3 BTAG 0.67 1.5 1.25 0.78
Silver 7440-22-4 6020A 1 Region 3 BTAG 0.33 0.5 0.20 0.038
Sodium 7440-23-5 6010C - - - 50 2 0.91
Thallium 7440-28-0 6020A - - - 0.5 0.20 0.064
Vanadium 7440-62-2 6010C 57 NOAA SQuiRT 19 25 0.1 0.038
Zinc 7440-66-6 6010C 121 Region 3 BTAG 40 25 0.5 0.27
Petroleum Hydrocarbons
Gasoline Range Organics (C5-C12) - 8015D -- -- -- 2.5 1 0.45
Extractable TPH (Cy-Cao) - 8015D -- -- -- 12 1.7 1.3
Notes:
1. All methods are EPA SW-846.
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2. The PSL is the selected ecological sediment screening level. The PSL references are presented in Appendix H, Table H-1, and the source criteria are presented in
Appendix H-3.

3. The LOQs, LODs, and DLs presented for metals analyzed by Method 6020A reflect an assumed dilution factor of 5, which is typically required for solids analysis by this
method. If the dilution factor is different, the values will be adjusted accordingly.

Acronyms and Abbreviations:

-- = Not available or not applicable

BTAG = Biological Technical Assistance Group

NOAA = National Oceanic and Atmospheric Administration
SCV = Secondary Chronic Value

Sed = Sediment

SQB = Sediment Quality Benchmarks

SQUIRT = Screening Quick Reference Tables

USEPA = United States Environmental Protection Agency
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_ Lower of [ Reference of Lower Project LOQ Mitkem Limits®
Analyte CAS Analytlc(%l ConflrmaFory Soil of .Conflrm.atory Goal LOQ LOD DL
Number Method or Sediment Soil or Sediment

PSL® (mg/kg) psL @ (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
Volatile Organic Compounds
1,1,1-Trichloroethane 71-55-6 8260C 0.0302 Sed PSL 0.01 0.005 0.002 0.00053
1,1,2,2-Tetrachloroethane 79-34-5 8260C 0.127 CS PSL 0.042 0.005 0.002 0.00068
1,1,2-Trichloroethane 79-00-5 8260C 1.1 CS PSL 0.37 0.005 0.002 0.00048
1,1-Dichloroethane 75-34-3 8260C 0.027 Sed PSL 0.009 0.005 0.002 0.00067
1,1-Dichloroethene 75-35-4 8260C 0.031 Sed PSL 0.01 0.005 0.002 0.00095
1,2-Dichlorobenzene 95-50-1 8260C 0.0165 Sed PSL 0.0055 0.005 0.002 0.00062
1,2-Dichloroethane 107-06-2 8260C 0.25 Sed PSL 0.083 0.005 0.002 0.00054
1,2-Dichloropropane 78-87-5 8260C 0.89 CS PSL 0.3 0.005 0.002 0.00069
1,2,4-Trichlorobenzene 120-82-1 8260C 2.1 Sed PSL 0.7 0.005 0.002 0.00063
1,2,4-Trimethylbenzene 95-63-6 8260C 6.2 CS PSL 2.1 0.005 0.002 0.00057
1,3,5-Trimethylbenzene 108-67-8 8260C 78 CS PSL 26 0.005 0.002 0.00061
1,3-Dichlorobenzene 541-73-1 8260C 4.43 Sed PSL 1.5 0.005 0.002 0.0007
1,4-Dichlorobenzene 106-46-7 8260C 0.546 CS PSL 0.18 0.005 0.002 0.0008
2-Butanone 78-93-3 8260C 0.27 Sed PSL 0.09 0.005 0.004 0.002
2-Hexanone 591-78-6 8260C 0.022 Sed PSL 0.0073 0.005 0.004 0.00083
4-Methyl-2-Pentanone 108-10-1 8260C 0.033 Sed PSL 0.011 0.005 0.004 0.00073
Acetone 67-64-1 8260C 0.0087 Sed PSL 0.0029 0.005 0.004 0.0016
Benzene 71-43-2 8260C 0.16 Sed PSL 0.053 0.005 0.002 0.00061
Bromodichloromethane 75-27-4 8260C 0.27 CS PSL 0.09 0.005 0.002 0.00097
Bromoform 75-25-2 8260C 0.654 Sed PSL 0.22 0.005 0.002 0.002
Bromomethane 74-83-9 8260C 0.235 CS PSL 0.078 0.005 0.002 0.0011
Carbon Disulfide 75-15-0 8260C 0.000851 Sed PSL 0.00028 0.005 0.002 0.0003
Carbon Tetrachloride 56-23-5 8260C 0.0642 Sed PSL 0.021 0.005 0.002 0.00033
Chlorobenzene 108-90-7 8260C 0.00842 Sed PSL 0.0028 0.005 0.002 0.00051
Chloroethane 75-00-3 8260C 1500 CS PSL 500 0.005 0.002 0.001
Chloroform 67-66-3 8260C 0.022 Sed PSL 0.0073 0.005 0.002 0.00064
Chloromethane 74-87-3 8260C 10.4 CS PSL 3.5 0.005 0.002 0.0008
cis-1,2-Dichloroethene 156-59-2 8260C 0.4 Sed PSL 0.13 0.005 0.002 0.00075
cis-1,3-Dichloropropene 10061-01-5 8260C 0.000051 Sed PSL 0.000017 0.005 0.002 0.00067
Dibromochloromethane 124-48-1 8260C 0.68 CS PSL 0.23 0.005 0.002 0.00065
Ethylbenzene 100-41-4 8260C 1.1 Sed PSL 0.37 0.005 0.002 0.0005
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As roavtical | fI__owetr of i Reffeéencf(_e of Igower Project LOQ Mitkem Limits®
nalytical onfirmatory Soi of Confirmator
Analyte Number Methyod(l) or Sedimgnt Soil or Sedimerzlt Goal LOQ LOD DL
PSL® (mg/kg) psl @ (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)

Methylene Chloride 75-09-2 8260C 0.37 Sed PSL 0.12 0.005 0.002 0.0013
Styrene 100-42-5 8260C 0.559 Sed PSL 0.19 0.005 0.002 0.00052
Tetrachloroethene 127-18-4 8260C 0.468 Sed PSL 0.16 0.005 0.002 0.00062
Toluene 108-88-3 8260C 0.05 Sed PSL 0.017 0.005 0.002 0.00047
trans-1,2-Dichloroethene 156-60-5 8260C 0.784 CS PSL 0.26 0.005 0.002 0.00053
trans-1,3-Dichloropropene 10061-02-6 8260C 0.000051 Sed PSL 0.000017 0.005 0.002 0.00068
Trichloroethene 79-01-6 8260C 0.0969 Sed PSL 0.032 0.005 0.002 0.00062
Trichlorofluoromethane (CFC-11) 75-69-4 8260C 16.4 CS PSL 5.5 0.005 0.004 0.00042
Vinyl Chloride 75-01-4 8260C 0.06 CS PSL 0.02 0.005 0.002 0.00063
Xylenes (total) 1330-20-7 8260C 0.16 Sed PSL 0.053 0.005 0.002 0.00047
Semivolatile Organic Compounds
2,4,5-Trichlorophenol 95-95-4 8270D 0.003 Sed PSL 0.001 0.67 0.067 0.053
2,4,6-Trichlorophenol 88-06-2 8270D 0.213 Sed PSL 0.071 0.33 0.067 0.026
2,4-Dichlorophenol 120-83-2 8270D 0.117 Sed PSL 0.039 0.33 0.067 0.017
2,4-Dimethylphenol 105-67-9 8270D 0.01 CS PSL 0.0033 0.33 0.067 0.053
2,4-Dinitrophenol 51-28-5 8270D 0.0609 CS PSL 0.02 0.67 0.167 0.1
2,4-Dinitrotoluene 121-14-2 8270D 0.0416 Sed PSL 0.014 0.33 0.067 0.006
2,6-Dinitrotoluene 606-20-2 8270D 0.0328 CS PSL 0.011 0.33 0.067 0.0088
2-Chloronaphthalene 91-58-7 8270D 0.0122 CS PSL 0.0041 0.33 0.067 0.052
2-Chlorophenol 95-57-8 8270D 0.0312 Sed PSL 0.01 0.33 0.067 0.017
2-Methylphenol 95-48-7 8270D 0.012 Sed PSL 0.004 0.33 0.067 0.023
2-Nitroaniline 88-74-4 8270D 61 CS PSL 20 0.67 0.067 0.0055
2-Nitrophenol 88-75-5 8270D 1.6 CS PSL 0.53 0.33 0.067 0.022
3,3'-Dichlorobenzidine 91-94-1 8270D 0.127 Sed PSL 0.042 0.33 0.067 0.052
3-Nitroaniline 99-09-2 8270D 3.16 CS PSL 1.1 0.67 0.067 0.022
4,6-Dinitro-2-methylphenol 534-52-1 8270D 0.144 CS PSL 0.048 0.67 0.067 0.03
4-Bromophenyl phenyl ether 101-55-3 8270D 1.23 Sed PSL 0.41 0.33 0.067 0.067
4-Chloro-3-methylphenol 59-50-7 8270D 7.95 CS PSL 2.7 0.33 0.067 0.02
4-Chloroaniline 106-47-8 8270D 1.1 CS PSL 0.37 0.33 0.067 0.017
4-Chlorophenyl phenyl ether 7005-72-3 8270D - - - 0.33 0.067 0.015
4-Methylphenol 106-44-5 8270D 0.67 Sed PSL 0.22 0.33 0.067 0.022
4-Nitroaniline 100-01-6 8270D 21.9 CS PSL 7.3 0.67 0.067 0.025
4-Nitrophenol 100-02-7 8270D 5.12 CS PSL 1.7 0.67 0.067 0.018
Bis(2-Chloroethoxy)methane 111-91-1 8270D 0.302 CS PSL 0.1 0.33 0.067 0.021
bis(2-Chloroethyl)ether 111-44-4 8270D 0.21 CS PSL 0.07 0.33 0.167 0.074
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As roavtical | fI__owetr of i Reffeéencf(_e of Igower Project LOQ Mitkem Limits®
nalytical onfirmatory Soi of Confirmator
Analyte Number Methyod(l) or Sedimgnt Soil or Sedimerzlt Goal LOQ LOD DL
PSL® (mg/kg) psl @ (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)

Bis(2-Ethylhexyl)phthalate 117-81-7 8270D 0.18 Sed PSL 0.06 0.33 0.067 0.0086
Butyl benzyl phthalate 85-68-7 8270D 0.239 CS PSL 0.08 0.33 0.067 0.0063
Carbazole 86-74-8 8270D - -- - 0.33 0.067 0.01
Dibenzofuran 132-64-9 8270D 0.415 Sed PSL 0.14 0.33 0.067 0.0058
Diethyl phthalate 84-66-2 8270D 0.603 Sed PSL 0.2 0.33 0.067 0.008
Dimethyl phthalate 131-11-3 8270D 0.006 Sed PSL 0.002 0.33 0.067 0.0065
Di-n-butyl phthalate 84-74-2 8270D 0.15 CS PSL 0.05 0.33 0.067 0.0058
Di-n-octyl phthalate 117-84-0 8270D 0.061 Sed PSL 0.02 0.33 0.067 0.044
Hexachlorobutadiene 87-68-3 8270D 0.0013 Sed PSL 0.00043 0.33 0.067 0.032
Hexachlorocyclopentadiene 77-47-4 8270D 0.755 CS PSL 0.25 0.33 0.067 0.032
Hexachloroethane 67-72-1 8270D 0.596 CS PSL 0.2 0.33 0.167 0.096
Isophorone 78-59-1 8270D 139 CS PSL 46 0.33 0.067 0.051
Nitrobenzene 98-95-3 8270D 0.021 Sed PSL 0.007 0.33 0.067 0.018
N-Nitrosodi-n-propylamine 621-64-7 8270D 0.069 CS PSL 0.023 0.33 0.167 0.068
N-Nitrosodiphenylamine 86-30-6 8270D 0.545 CS PSL 0.18 0.33 0.067 0.047
Pentachlorophenol 87-86-5 8270D 0.504 Sed PSL 0.17 0.67 0.167 0.082
Phenol 108-95-2 8270D 0.42 Sed PSL 0.14 0.33 0.067 0.029
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 91-57-6 8270D SIM 0.0202 Sed PSL 0.0067 0.0033 0.00083 0.00025
Acenaphthene 83-32-9 8270D SIM 0.0067 Sed PSL 0.0022 0.0033 0.00083 0.00029
Acenaphthylene 208-96-8 8270D SIM 0.0059 Sed PSL 0.002 0.0033 0.00083 0.00024
Anthracene 120-12-7 8270D SIM 0.0572 Sed PSL 0.019 0.0033 0.0033 0.0025
Benzo(a)anthracene 56-55-3 8270D SIM 0.108 Sed PSL 0.036 0.0033 0.0033 0.0012
Benzo(a)pyrene 50-32-8 8270D SIM 0.015 CS PSL 0.005 0.0033 0.0033 0.00077
Benzo(b)fluoranthene 205-99-2 8270D SIM 0.13 Sed PSL 0.043 0.0033 0.0033 0.0018
Benzo(g,h,i)perylene 191-24-2 8270D SIM 0.17 Sed PSL 0.057 0.0033 0.0033 0.00086
Benzo(k)fluoranthene 207-08-9 8270D SIM 0.24 Sed PSL 0.08 0.0033 0.0033 0.0011
Chrysene 218-01-9 8270D SIM 0.166 Sed PSL 0.055 0.0033 0.0033 0.00094
Dibenzo(a,h)anthracene 53-70-3 8270D SIM 0.015 CS PSL 0.005 0.0033 0.0033 0.00069
Fluoranthene 206-44-0 8270D SIM 0.423 Sed PSL 0.14 0.0033 0.0033 0.002
Fluorene 86-73-7 8270D SIM 0.0774 Sed PSL 0.026 0.0033 0.0033 0.00057
Indeno(1,2,3-cd)pyrene 193-39-5 8270D SIM 0.017 Sed PSL 0.0057 0.0033 0.0033 0.00072
Naphthalene 91-20-3 8270D SIM 0.176 Sed PSL 0.059 0.0033 0.00083 0.0007
Phenanthrene 85-01-8 8270D SIM 0.204 Sed PSL 0.068 0.0033 0.0033 0.0026
Pyrene 129-00-0 8270D SIM 0.195 Sed PSL 0.065 0.0033 0.0033 0.0017
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_ Lower of [ Reference of Lower Project LOQ Mitkem Limits®
CAS Analytical | Confirmatory Soil of Confirmatory
Number Method® or Sediment Soil or Sediment Goal LOQ LOD DL
PSL® (mg/kg) psl @ (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
Polychlorinated Biphenyls (PCBs)
Aroclor-1016 12674-11-2 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0023
Aroclor-1221 11104-28-2 8082A 0.000332 CS PSL 0.00011 0.033 0.0166 0.0038
Aroclor-1232 11141-16-5 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0011
Aroclor-1242 53469-21-9 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0023
Aroclor-1248 12672-29-6 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0029
Aroclor-1254 11097-69-1 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0039
Aroclor-1260 11096-82-5 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0016
Aroclor-1262 37324-23-5 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0015
Aroclor-1268 11100-14-4 8082A 0.000332 CS PSL 0.00011 0.033 0.0083 0.0015
PCBs (Total) 1336-36-3 8082A 0.000332 CS PSL 0.00011 0.033 0.0166 0.0039
TAL Metals
Aluminum 7429-90-5 6010C 50 CS PSL 17 10 2.5 1.2
Antimony 7440-36-0 6010C 0.27% CS PSL 0.09 1 0.35 0.18
Arsenic 7440-38-2 6020A 0.39 CS PSL 0.13 0.5 0.20 0.065
Barium 7440-39-3 6010C 48 Sed PSL 16 10 0.7 0.38
Beryllium 7440-41-7 6010C 10 CS PSL 3.3 0.25 0.005 0.002
Cadmium 7440-43-9 6010C 0.36 CS PSL 0.12 0.25 0.025 0.013
Calcium 7440-70-2 6010C - - -- 40 12.5 6.6
Chromium 7440-47-3 6010C 0.29% CS PSL 0.097 1 0.1 0.054
Cobalt 7440-48-4 6020A 2.3 CS PSL 0.77 0.5 0.20 0.089
Copper 7440-50-8 6010C 28 CS PSL 9.3 1.5 0.75 0.42
Iron 7439-89-6 6010C 200 CS PSL 67 10 5 2.2
Lead 7439-92-1 6010C 11 CS PSL 3.7 0.5 0.25 0.14
Magnesium 7439-95-4 6010C -- -- -- 25 3 1.5
Manganese 7439-96-5 6010C 180 CS PSL 60 2.5 1 0.47
Mercury 7439-97-6 7471B 0.1 CS PSL 0.033 0.033 0.02 0.002
Nickel 7440-02-0 6010C 22.7 Sed PSL 7.6 2.5 0.125 0.066
Potassium 7440-09-7 6010C -- -- -- 50 5 2.4
Selenium 7782-49-2 6010C 0.52" CS PSL 0.17 1.5 1.25 0.78
Silver 7440-22-4 6020A 1 Sed PSL 0.33 0.5 0.20 0.038
Sodium 7440-23-5 6010C -- - -- 50 2 0.91
Thallium 7440-28-0 6020A 1 CS PSL 0.33 0.5 0.20 0.064
Vanadium 7440-62-2 6010C 2@ CS PSL 0.67 25 0.1 0.038
Zinc 7440-66-6 6010C 46 CS PSL 15 2.5 0.5 0.27
Petroleum Hydrocarbons
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Lower of Reference of Lower Project LOQ Mitkem Limits®
Analvte CAS Analytical | Confirmatory Soil of Confirmatory Goal LO LOD DL
y Number Method® or Sediment Soil or Sediment Q
PSL® (mg/kg) psl @ (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
Gasoline Range Organics (Cs-C12) - 8015D 500 CS PSL 170 2.5 1 0.45
Extractable TPH (Cg-Cao) - 8015D 500 CS PSL 170 12 1.7 1.3

Notes:
1. All methods are EPA SW-846.

2. PSLs are not applicable for residual material (see Section 11.2) because residual material concentrations will be compared with downgradient soil and sediment
concentrations rather than with screening material. However, in order to determine the analytical methods and laboratory LOQs and LODs needed to allow comparison
of residual material concentrations with detected levels of soil and sediment, values equal to the lower of the PSLs for confirmatory soil and sediment are presented.
Those PSLs and their references are presented in Appendix H, Table H-1.

3. The LOQs, LODs, and DLs presented for metals analyzed by Method 6020A reflect an assumed dilution factor of 5, which is typically required for solids analysis by this
method. If the dilution factor is different, the values will be adjusted accordingly.

4. Due to dilution factors required for analysis of solids by Method 6020A, a lower LOQ cannot be achieved by using Method 6020A; therefore, Method 6010C will be
used.

Abbreviations:

-- = Not available or not applicable
CS = Confirmatory Soil
Sed = Sediment
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Site Name: CED Area/QDC Outfall 001, NCBC Davisville
Project Name: Confirmatory Sampling and Drain Line Investigation

Site Location: North Kingstown, Rhode Island

SAP Worksheet #16 — Project Schedule / Timeline Table (optional format)

(UFP-QAPP Manual Section 2.8.2)

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Dates (MM/DD/YY)
Activities Organization Deliverable Deliverable Due
9 Anticipated Date(s) Anticipated Date of Date
of Initiation Completion

Drain line reconnaissance/ Tetra Tech Winter 2010/11 Winter 2010/11 NA NA
selection of test pitting locations
Confirmatory soil sampling,
sediment sampling, test pitting . . . .
and sampling, and residual Tetra Tech Spring 2011 Spring 2011 Project Report Spring 2011
material sampling

Tetra Tech, Inc.
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SAP Worksheet #17 — Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

Samples will be collected from the drainage pipe and downstream from the outfall in order to evaluate the
nature and preliminary extent of contaminants present in environmental media as a result of Navy
operations at Building 224. The sampling design was developed to address the problem statements
described in Worksheet #11.

17.1 SAMPLING APPROACH

Sample collection will focused in three general areas: a) within the 2008 soil excavation area, b) within
and along the length of the drainage pipe, and c) within the downgradient wetland area. A biased
sampling approach is used to target suspected sources of contamination and affected areas in order to

determine whether contamination is present and to identify sources.

17.1.1 Soil Excavation Area

Five confirmatory soil samples will be collected from within the excavation area to address Problem
Statement 1. Two samples will be collected from the floor of the excavated area (at a depth interval of 6
to 12 inches bgs) to determine whether contamination exceeding screening criteria extends below the
excavated area, and one sample from each of the three sidewalls opposite and extending from the
headwall will be collected to determine whether contamination extends horizontally beyond the excavated
area. Each sample will be a composite of five soil aliquots to represent the soil in the sidewall or section
of the floor. The sample locations are presented on Figure 17-1. The locations of the samples may be

revised in the field based on visual or olfactory evidence of contamination.

17.1.2 Drainage Pipe

The pipe reconnaissance will be utilized to select test pitting locations. Potentially compromised sections
of the pipe will be identified and targeted for test pit excavation and soil sample collection. Test pits will
be excavated at up to four locations where pipe damage is observed. If fewer than four such areas are
identified, locations will be selected at evenly spaced intervals approximately 400 feet apart along the
drain line ending with a location at 1,200 feet, for a total of four locations. The test pit locations depicted
on Figure 17-2 are spaced evenly along the length of the pipe, however these test pits will be relocated if

evidence of compromised pipe is encountered during the reconnaissance.
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One soil sample will be collected from each test pit for laboratory analysis. If possible, one sample of
residual material present within the pipe will also be collected from compromised portions of the pipe

during test pitting activities.

In addition to soil and residual material samples collected during test pitting, one sample of residual

material will be collected from inside the pipe within two feet of the outfall outlet (Figure 17-1).

Analytical results from the samples of soil and residual material collected from along the length of the

drainage pipe will be utilized to evaluate Problem Statements 2 and 3.

17.1.3 Downgradient Wetland Area

Five sediment samples will be collected from the wetland area to address Problem Statement 1. Samples
will be collected at a depth interval of 0 to 6 inches bgs from the locations depicted on Figure 17-1.
Sample locations were selected to represent the portion of the wetland that is most likely to contain the
highest contaminant levels, assuming contaminants were transported to the wetland through the drainage

pipe, and to evaluate the spatial distribution of contamination in sediments located within the wetland.

17.2 SAMPLING FREQUENCY

Samples will be collected during a single sampling event. Additional sampling may be necessary based
on the results of the sampling proposed in this SAP. If so, a supplemental work plan will be prepared to

support additional sampling that will be conducted during another field mobilization.

17.3 ANALYTICAL GROUPS

All samples will be analyzed for VOCs, GRO (Cs-C+,), EXTPH (Cg-C4p), SVOCs, PAHs, PCBs, and TAL
metals. These analytes were selected either because they were detected in the soil stockpile sample
collected from the outfall during waste characterization activities or were identified as contaminants-of-

concern at one or more of the CED Area sites.

Samples will not be analyzed for the presence of pesticides. Pesticides were not identified as a
contaminant-of-concern in the risk assessment for Sites 02 and 03. Only three pesticides (gamma-
chlordane; 4,4'-DDE; and 4,4'-DDT) were detected in soil samples collected during the Remedial

Investigation (RI). None of these were detected at levels approaching risk-based screening values. This
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evaluation was based on 8 surface soil samples and 15 "total soil" samples collected from Site 02 and 03
during the RI.
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SAP Worksheet #18 — Sampling Locations and Methods/SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)

. . . Depth . Num_ber O.f ngples Sampling SOP
Sampling Location / ID Number Matrix (units) Analytical Group (|deqt|fy flezl1d Reference®?
duplicates')
QF-S0-Ccs01 ¥ Sail NA 1 SA-1.3
QF-S0-Ccs02 ¥ Soil NA 1
QF-S0-Cs03 ¥ Soil NA 1
QF-S0O-CS04 Soil 6-12 inches bgs 1
QF-S0O-CS05 ¥ Soil 6-12 inches bgs 1+FD
QF-SD01-0006" Sediment 0-6 inches bgs 1 SA-1.2
QF-SD02-0006" Sediment 0-6 inches bgs 1
QF-SD03-0006" Sediment 0-6 inches bgs 1
QF-SD04-0006"" Sediment 0-6inchesbgs | . o0 6 GrO 1
(4) i i ) , )
QF-SD05-0006 Sediment 0-6 inches bgs ExTPH, PCBs, TAL 1+FD
metals
QF-SO-TP01-0305 Soil 3-5 feet bgs 1 SA-1.3
QF-SO-TP02-0305 Soil 3-5 feet bgs 1
QF-SO-TP03-0305 Sail 3-5 feet bgs 1
QF-SO-TP04-0305 Soil 3-5 feet bgs 1+FD
QF-RS01 Residual Material NA 1 See procedures in
QF-RS02 Residual Material NA 1 Worksheet #14 and
QF-RS03 Residual Material NA 1 Appendix F
QF-RS04 Residual Material NA 1
QF-RS05 Residual Material NA 1+FD

No

Tetra Tech, Inc.

Field duplicates will be selected based on field conditions at the time of the sampling event. Field duplicates are identified here only as an example of selection at the
rate of 1 per 10 samples per matrix.

Refer to Worksheet #21 for complete reference. SOPs are included in Appendix D.

Locations CS01 — CS03 are sidewall confirmatory samples. Locations CS04 and CS05 are excavation bottom confirmatory samples. Five-point composite samples will
be collected from locations identified on Figure 17-1.. Depth of each sidewall will be measured during sample collection. Assumed 3.5 feet bgs based on field
observation.

The “0006” depth suffix represents an assumed depth interval of 0 to 6 inches below the sediment surface. The actual depth interval will be determined in the field.
Locations TPO1 — TP04 are test pit samples. The “0305” depth suffix represents an assumed depth interval of 3 to 5 feet bgs. The actual depth will be determined in the
field. The depth/location of the pipe will be identified by test pitting to ensure soil samples are collected from below the pipe elevation.

PAHs are listed as a separate group from SVOCs because PAHs will be analyzed in SIM mode (see Worksheet #15).

Five residual material samples assumed. Residual material sample number contingent upon whether material is encountered during test pitting.
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SAP Worksheet #19 — Analytical SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Maximum Holding

Analytical and Preparation Containers Sample Preservation Requirements Time®
Matrix Analytical Group Method / SOP Reference® (number, size, and | yolume® (chemical, temperature, light ,
type) . protected) (preparation /
(units) analysis)
2 x40-mL VOC
Vi);Is pTeweighed 5g (5) 5 mL reagent water, cool to < 6°C,
stir bar® ’ freeze within 48 hours _
VOCs 5035, 8260C/Lab SOP 14 14 days to analysis
1 x 40-mL VOC \
Vial, preweighed 59 5 mL methanol, cool to < 6°C
1 x 40-ml VOA vial, .
GRO (C5-Cy2) 5035, 8015D/ Lab SOP 3 preweighed 59 5 ml methanol, cool to < 6°C 14 days to analysis
14 days to
Soil, EXTPH (Cg-Cao) 3540C, 35508, or 3570/8015D/ 30¢g Coolto £6°C extraction; 40 days
. Lab SOPs 4, 9, 10, 11, 12 .
Sediment, to analysis
and 14 days to
Residual SVOCs ES?)OSCO’SE)%O%’OOEI:;’5:2/812570D/ Cool to £ 6°C extraction; 40 days
Material a $ 9,10, 11,12, 8 oz wide-mouth jar 3049 to analysis
14 days to
3540C, 3550B, or 3570; 8270D o -
PAHs SIM/ Lab SOPs 1, 9. 10, 12 Cool to £ 6°C ?c;(tarig?;sri]é‘lo days
3540C, 3550B, or 3570/8082A/ R .
PCBs Lab SOPs 2, 9. 10, 11, 12 30g Cool to £ 6°C Not applicable
180 days to analysis
3050B, 6010C, 6020A, 7471B/ ; ; o (ICP metals);
TAL Metals 4 oz wide-mouth jar 1-3
Lab SOPs 5, 6, 7, 13 J g Coolto <6°C 28 days to analysis
(mercury)

1. All methods are EPA SW-846. Refer to the Analytical SOP References table (Worksheet #23) for Laboratory SOPs.

2. Minimum sample volume or mass requirement.

holding time is applicable for PCBs.
4. Also include one 2-o0z jar for percent moisture, cool to < 6°C.

Tetra Tech, Inc. Page 60 of 107

. Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted. Per SW-846 Chapter 2, Revision 4, Feb 2007, no
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Project-Specific Sampling and Analysis Plan
Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation

Site Location: North Kingstown, Rhode Island

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

Title: Sampling and Analysis Plan
Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

Matrix Aré;lgﬂ g al Sall\ln? pIO|I1 g ';3 pﬁi gtl glsdl '\Il_(;b%fr Qtsosr;/g decéj I\Il:(i)él(()jf EN(;) u i(:)f. ng. 'Ic')rf i f nghog I (I;’;’ gcz)itr;ilpll\lejs. toof
Locations Samples Blanks Blanks Blanks Lab
Confirmatory Soil Sampling:
VOCs 5 1 1 0 0 1 0 7
SvOoC 5 1 1 0 0 0 0 6
GRO 5 1 1 0 0 1 0 7
ExTPH 5 1 1 0 0 0 0 6
PAHs 5 1 1 0 0 0 0 6
PCBs 5 1 1 0 0 0 0 6
TAL metals 5 1 1 0 0 0 0 6
Sediment Sampling:
VOC 5 1 1 0 0 1 0 7
SvVOoC 5 1 1 0 0 0 0 6
GRO 5 1 1 0 0 1 0 7
ExTPH 5 1 1 0 0 0 0 6
PAHs 5 1 1 0 0 0 0 6
PCBs 5 1 1 0 0 0 0 6
TAL metals 5 1 1 0 0 0 0 6
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Matrix Anaivtcal | gampiing | No-ofField | \oibaoae | R | NO2NENP | vorTip | NOOTPT | sompies o
Locations Samples Blanks Blanks Lab
Test Pit Soil Sampling:
VoC 4 1 1 0 0 1 0 6
SVOC 4 1 1 0 0 0 0 5
GRO 4 1 1 0 0 1 0 6
ExTPH 4 1 1 0 0 0 0 5
PAHSs 4 1 1 0 0 0 0 5
PCBs 4 1 1 0 0 0 0 5
TAL metals 4 1 1 0 0 0 0 5
Residual Material Sampling:
voC 5 1 1 0 0 1 0 7
SvocC 5 1 1 0 0 0 0 6
GRO 5 1 1 0 0 1 0 7
EXTPH 5 1 1 0 0 0 0 6
PAHSs 5 1 1 0 0 0 0 6
PCBs 5 1 1 0 0 0 0 6
TAL metals 5 1 1 0 0 0 0 6
Notes:
1. Collect one field duplicate per 10 field samples.
2. Assign one laboratory QC sample per 20 samples for MS/MSD analysis for organics and MS/laboratory duplicate analysis for metals.
3. Ship one trip blank per cooler with VOC and GRO samples.
4. Total number of samples does not include the laboratory QC samples.
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Following is a description of the QC sample types:
e Field QC Samples

Field duplicates will be collected by alternately filling sample containers for a given analytical group from the source being sampled. Field duplicate samples will be
shipped blind to the laboratories.

Trip blanks are pre-preserved VOA vials (as described in Worksheet #19) prepared by the laboratory and shipped with the volatile (VOC and GRO) samples.

e Laboratory QC Samples - Field samples to be used for laboratory matrix spike and matrix spike duplicate (MS/MSD) (organic) and matrix spike and laboratory
duplicate (metals) analyses will be assigned by the field sampler on the chain-of-custody form and sample log sheet.
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Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
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SAP Worksheet #21 — Project Sampling SOP References Table
(UFP-QAPP Manual Section 3.1.2)

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Revision 6, 2009

free detergent, deionized
water)

Reference Originating Modified for
Title, Revision Date and / or Number Organization of Equipment Type Project Work? Comments
Number :
Sampling SOP (Y/N)
CT-05 - Database Records and Quality . - . .
CT-05 Assurance: Revision 2, 2001 Tetra Tech Not applicable N SOP is included in Appendix D.
. . . Remote subsurface sensing,
HS-1.0 HS-1.0 - l‘,]t'“ty ]_Qcatlng and Excavation Tetra Tech magnetometer, ground- N SOP is included in Appendix D.
Clearance; Revision )
penetrating radar (GPR),
SA-1.2 — Surface Water and Sediment . . . . .
SA-1.2 Sampling, Revision 5, 2008 Tetra Tech Sampling supplies N SOP is included in Appendix D.
Sampling supplies,
SA-1.3 SA-1.3 — Soil Sampling, Revision 9, 2008 Tetra Tech excavator, backhoe, N SOP is included in Appendix D.
photoionization detector
GH-1.5 — Borehole and Sample Logging; . - . .
GH-1.5 Revision 1, June 1999 Tetra Tech Not applicable N SOP is included in Appendix D.
. . . Sample bottleware
SA-6.1 - Non-Radiological Sample Handling ; . . - . . .
SA-6.1 Revision 3, 2004 Tetra Tech packaging metrlal, shipping N SOP is included in Appendix D.
materials
SA-6.3 | SA-6.3 - Field Documentation; Revision 3, 2009 Tetra Tech Field logbook, field sample N SOP is included in Appendix D.
forms, boring logs
Decontamination equipment
SA-7 .1 SA-7.1 - Decontamination of Field Equipment; Tetra Tech (scrub brushes, phosphate- N SOP is included in Appendix D.

Tetra Tech, Inc.
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SAP Worksheet #22 — Field Equipment Calibration, Maintenance, Testing, and Inspection Table
(UFP-QAPP Manual Section 3.1.2.4)

Field Equipment Activity1 Frequency Acéﬁi);zgce Corrective Action Resp. Person SOP Reference Comments
Photo-lonization Visual Inspection Daily Manufacturer’s Operator correction or FOL Operation according
Detector (PID) guidance Replacement to manufacturer’s
Calibration/ Beginning and end instructions
Verification of day

" Rental equipment and instruments will be used in the field. The rental firms will be responsible for the proper care, maintenance, and repair of these items, and for tracking and
documenting equipment and instrument maintenance and repairs.
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SAP Worksheet #23 — Analytical SOP References Table
(UFP-QAPP Manual Section 3.2.1)

Title: Sampling and Analysis Plan
Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

Definitive or

Modified for

Lab SOP Title, Revision Date, and/or Number Screening Matrix and Analytical Group Instrument Orge}nlzatlon . Project Work?
Number Performing Analysis
Data (Y/N)

70.0033, Semivolatiles by Method — . . .

1 8270D SIM. Rev 5, 12/07 Definitive Solid /PAHs GC/MS Mitkem Laboratories N

2 O00003, oo~ Y Method 50824, Definitive Solid /PCBs GC/ECD Mitkem Laboratories N
90.0038, Gasoline Range Organics by

3 GC/FID using Method SW-846 8015D Definitive Solid/GRO GC/FID Mitkem Laboratories N
Rev 11, 6/10
60.0050, TPH by GC/FID using " . . .

4 Method SW-846 8015D, Rev 11, 3/10 Definitive Solid /EXTPH GC/FID Mitkem Laboratories N
100.0111, Metals by ICP/AES Method - . . .

5 6010C, Rev 12, 2/09 Definitive Solid/ICP Metals ICP-AES Mitkem Laboratories N
100.0110, Metals in Water and Soils

6 by ICP/MS Method 6020A, Rev 2, Definitive Solid/ICP Metals ICP-MS Mitkem Laboratories N
4/10
100.0012, Mercury by Method - . . .

7 7470A/TA71B. Rev 10, 6/10 Definitive Solid /Mercury CVAA Mitkem Laboratories N

8 ;/10090038‘ Percent Moisture, Rev 7, Definitive Solid/Percent Moisture Oven Mitkem Laboratories N
50.0052, Organic Preparation of Soil .

9 Samples by Sonication, Method Definitive SOI'd/SVOE)f.’I.EﬁHS’ PCBs, NA Mitkem Laboratories N
35508B,, Rev 3, 2/10
50.0053, Organic Preparation of Soil .

10 Samples by Soxhlet, Method 3540C, Definitive Solid/ SVOCs, PAHs, PCBs, NA Mitkem Laboratories N

ExTPH

Rev 3, 2/10
50.0100, Organic Preparation of Soil .

11 Samples by MSE, Method 3570, Rev Definitive Solid/ SVOCs, PAHs, PCBs, NA Mitkem Laboratories N

ExTPH

2,210
50.0054, Organic Extract Filtration and .

12 Concentration Techniques, Rev 2, Definitive Solid/ SVOCs, PAHs, PCBs, NA Mitkem Laboratories N
2/10 ExTPH
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Lab SOP Definitive or Organization Modified for
Title, Revision Date, and/or Number | Screening Matrix and Analytical Group Instrument ga . Project Work?
Number Performing Analysis
Data (Y/N)
100.0104, Sample Preparation of Soils
13 by Acid Digestion for ICP, Method Definitive Solid/ICP Metals NA Mitkem Laboratories N
3050B, Rev 8, 3/10
14 %%‘3?1125\/1033“'83 by Method 8260C, Definitive Solid /VOCs GC/MS Mitkem Laboratories N
70.0011, Semivolatiles by Method " . . .
15 8270D, Rev 10, 5/09 Definitive Solid /SVOCs GC/MS Mitkem Laboratories N
NA — Not applicable
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SAP Worksheet #24 — Analytical Instrument Calibration Table
(UFP-QAPP Manual Section 3.2.2)

Note: References in this worksheet to “project-critical analytes” refer to analytes with PSLs, as identified in Worksheet #15.

Title: Sampling and Analysis Plan

Document No.: W5209575DF
Revision Number: 0
Revision Date: August 2010

Person

Instrument Calibration Procedure F{:ﬁﬁﬁgﬁzﬁf Acceptance Criteria Correc(tg/Ae)Actlon Re?gfgiible Refir?;cel
GCMS-VOCs |lInitial Calibration (ICAL) | Instrument receipt, The average Response Factors (RFs) for System Correct problem then | Analyst, 14
- Five-point initial major instrument Performance Check Compound (SPCCs) must be > | repeat calibration. Department
calibration for all change, when CCV 0.30 for chlorobenzene and 1,1,2,2- Manager
analytes. does not meet criteria. |tetrachlorobenzene and = 0.10 for chloromethane,
1,1-Dichloroethane and bromoform.
The Percent Relative Standard Deviations (%RSDs)
for RFs of Calibration Check Compound (CCCs) (as
identified in SW-846 6010B)must be < 30%, and one
option below must be met for non-CCCs:
Option 1) Per project-specific requirements, %RSDs
for all non-CCCs must be < 15%. However, up to
10% of non-CCC/SPCC, non-project-critical analytes
may have > 15% RSD but < 50% RSD. If not met:
Option 2) Linear least squares regression:
correlation coefficient (r) must be = 0.995, or
Option 3) Non-linear regression: coefficient of
determination (r2) must be = 0.99 (6 points for
second order).
Second Source Once after each ICAL. |Percent Recovery (%R) must be within 80-120% for | Correct problem and | Analyst,
Calibration Verification all project compounds. verify second source |Department
(ICV) standard. Rerun Manager
second source
verification. If that
fails, correct problem
and repeat ICAL
unless problem can
be verified as due to
ICV solution and not
ICAL.
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. . Frequency of S Corrective Action Persor_m SOP
Instrument Calibration Procedure Cali . Acceptance Criteria Responsible 1
alibration (CA) for CA Reference
Establish Retention Once per ICAL for Position shall be set using the midpoint standard of | Not applicable. Analyst,
Time (RT) Window each analyte and the ICAL curve when ICAL is performed. On days Department
Position surrogate. when ICAL is not performed, the initial CCV is used. Manager
Evaluation of Relative [ With each sample. RRT of each target compound must be within £0.06 | Correct problem, then | Analyst,
Retention Times RRT units. rerun ICAL. Department
(RRTs) Manager
Continuing Calibration | Daily before sample Percent Drift or Difference (%D) must be < 20% for | DoD project level Analyst,
(Ccv) analysis and every 12 | all project compounds, with allowance for a approval must be Department
hours maximum of 20% of non-project critical analytes to | obtained for each of | Manager
have %D > 20% but < 50%. the failed project-
critical analytes or
RFs for SPCCs must be >0.10 & >0.30 (compounds | COTective action must
as listed above in ICAL block). be taken.
Correct problem, then
rerun calibration
verification. If that
fails, then repeat
ICAL. Reanalyze all
samples since last
acceptable CCV.
BFB Tune Prior to ICAL and at Criteria listed in Section 8.1.1.2 of current revision of [ Retune and/or clean | Analyst,
the beginning of each | SOP 90.0012. source. Department
12-hour clock. Manager
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. . Frequency of S Corrective Action Persor_m SOP
Instrument Calibration Procedure Cali . Acceptance Criteria Responsible 1
alibration (CA) for CA Reference
GC/MS - Full ICAL - A minimum 5- Instrument receipt, The average RF for SPCCs (as identified in SW- Recalibrate and/or Analyst, 15
Scan point calibration is instrument change 846 6010B) must be = 0.050; perform the Department
SVOCs required. (new column, source necessary equipment | Manager
cleaning, etc.), when | The %RSD for RFs for CCCs (as identified in SW- [ maintenance. Check
CCV is out of criteria. [846 6010B) must be <30%, and one option below the calibration
must be met for non-CCCs: standards.
Option 1) Per project-specific requirements, %RSD |Reanalyze the
must be < 15% for allnon-CCCs. However, up to affected data.
10% of non-CCC/SPCC, non-project-critical analytes
may have > 15% RSD but < 50% RSD. If not met:
Option 2) Linear least squares regression: r must be
= 0.995, or
Option 3) Non-linear regression: r* must be > 0.99
(6 points for second order).
ICV (Second Source) |Once after each ICAL. [ The %R must be within 80-120% for all target Correct problem and | Analyst,
compounds. verify second source |Department
standard. Rerun Manager
second source
verification. If that
fails, correct problem
and repeat ICAL
unless problem can
be verified as due to
ICV solution and not
ICAL.
ccv Analyze a standard at | The RF for SPCCs must be >0.050; DoD project level Analyst,
the beginning of each approval must be Department
12-hour shift after a Percent Drift or Difference (%D) must be < 20% for |obtained for each of | Manager
decafluorotriphenylpho | all project compounds, with allowance for a the failed project-
sphine (DFTPP) tune. [ maximum of 20% of non-project critical analytes to | critical analytes or
have %D > 20% but < 50%. corrective action must
be taken.
Correct problem, then
rerun calibration
verification. If that
fails, then repeat
ICAL. Reanalyze all
samples since last
acceptable CCV.
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. . Frequency of S Corrective Action Persor_m SOP
Instrument Calibration Procedure . . Acceptance Criteria Responsible 1
Calibration (CA) for CA Reference
DFTPP Tune Prior to ICAL and Criteria listed in Section 8.2.2, of current revision of |Retune and/or clean |Analyst,
every 12 hours. SOPs 70.0011 and 70.0033. source. Department
Manager
GC/MS -SIM ICAL - A minimum 5- Instrument receipt, Project-specific criteria: Recalibrate and/or Analyst, 1
PAHs point calibration is instrument change The average RF for all target compounds must be perform the Department
required. (new column, source |>0.050. necessary equipment | Manager
cleaning, etc.), when maintenance. Check
CCV is out of criteria. | The %RSD for all target compounds must be <20%. [the calibration
If not met, Option 1 or Option 2 below must be met: | standards.
Option 1) Linear least squares re%ression: r=0.995 |Reanalyze the
Option 2) Non-linear regression: r* = 0.99 (6 points | affected data.
for second order).
ICV (Second Source) Once after each ICAL. | The %R must be within 80-120% for all target Correct problem and | Analyst,
compounds. verify second source |Department
standard. Rerun Manager
second source
verification. If that
fails, correct problem
and repeat ICAL
unless problem can
be verified as due to
ICV solution and not
ICAL.
ccv Analyze a standard at | Project-specific criteria: DoD project level Analyst,
the beginning of each | The RF for all target compounds must be >0.050. approval must be Department
12-hour shift after a obtained for each of | Manager
decafluorotriphenylpho | The %D for all target compounds and surrogates the failed project-
sphine (DFTPP) tune. | must be £20%D. (D = Difference or Drift) critical analytes or
corrective action must
be taken.
Correct problem, then
rerun calibration
verification. If that
fails, then repeat
ICAL. Reanalyze all
samples since last
acceptable CCV.
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. . Frequency of S Corrective Action Persor_m SOP
Instrument Calibration Procedure Cali . Acceptance Criteria Responsible 1
alibration (CA) for CA Reference
DFTPP Tune Prior to ICAL and Criteria listed in Section 8.2.2, of current revision of |Retune and/or clean |Analyst,
every 12 hours. SOPs 70.0011 and 70.0033. source. Department
Manager
GC/FID GRO, Initial Calibration After major instrument |5 point calibration curve for individual compounds, Check instrument Analyst, 3,4
ExTPH maintenance, or when |with average %Relative Standard Deviation for the | performance, Department
CCV fails hydrocarbon range < 20% maintenance, Manager
recalibrate
ICV (Second Source) |Once after each ICAL. [ The %R must be within 80-120% for the Correct problem and | Analyst,
For GRO, the hydrocarbon range. verify second source |Department
laboratory control standard. Rerun Manager
sample (LCS) in each second source
batch serves as the verification. If that
ICV, as it is a second- fails, correct problem
source, non-prepared and repeat ICAL
standard. unless problem can
be verified as due to
ICV solution and not
ICAL.
Continuing Calibration | Every 12 hours and/or | %Difference for the hydrocarbon range must be < Check instrument Analyst,
every 20 samples, and | 20% (GRO) or < 25% (ExTPH). performance, Department
at end of sequence. maintenance, Manager
recalibrate
ICP-AES ICAL - 3 point Daily prior to sample | Correlation coefficient (r) must be = 0.995. Recalibrate and/or Analyst, 5
calibration plus blank analysis. perform necessary Department
equipment Manager
maintenance. Check
calibration standards.
ICV (Second Source) |Once after each ICAL, [ %R must be within 90-110% of true values. Do not use results for | Analyst,
and before beginning failing elements Department
a sample run. unless the ICV > Manager
110% and the sample
results are non-
detect.
Investigate and
correct problem.
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. . Frequency of S Corrective Action Persor_m SOP
Instrument Calibration Procedure Cali . Acceptance Criteria Responsible 1
alibration (CA) for CA Reference
Calibration Blanks Before beginning a Absolute value must be < LOD for all target Correct the problem, [Analyst,
(initial and continuing) | sample sequence, analytes. then re-prepare and | Department
after every 10 field reanalyze. Manager
samples and at end of
the analysis
sequence.
Cccv After every 10 field %R must be within 90-110% of true values. Correct problem, Analyst,
samples and at the rerun calibration Department
end of each run verification. If that Manager
sequence. fails, then repeat
ICAL. Reanalyze all
samples since the last
successful calibration
verification.
ICP-MS Tune Daily prior to Mass calibration must be within 0.1 atomic mass unit | Perform necessary Analyst, 6
calibration. (amu) from the true value. Resolution must be <0.9 [equipment Department
amu full width at 10% peak height. Five integrations | maintenance. Manager
%RSD must be <5%.
ICAL - 3 point Daily prior to sample | Correlation coefficient (r) must be = 0.995. Recalibrate and/or Analyst,
calibration plus blank analysis. perform necessary Department
equipment Manager
maintenance. Check
calibration standards.
ICV (Second Source) | Once after each ICAL, | %R must be within 90-110% of true values. Do not use results for | Analyst,
and before beginning failing elements Department
a sample run. unless the ICV > Manager
110% and the sample
results are non-
detect.
Investigate and
correct problem.
Calibration Blanks Before beginning a Absolute value must be < LOD for all target Correct the problem, [ Analyst,
(initial and continuing) | sample sequence, analytes. then re-prepare and | Department
after every 10 field reanalyze. Manager
samples and at end of
the analysis
sequence.
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. . Frequency of S Corrective Action Persor_m SOP
Instrument Calibration Procedure Cali . Acceptance Criteria Responsible 1
alibration (CA) for CA Reference
Cccv After every 10 field %R must be within 90-110% of true values. Correct problem, Analyst,
samples and at the rerun calibration Department
end of each run verification. If that Manager
sequence. fails, then repeat
ICAL. Reanalyze all
samples since the last
successful calibration
verification.
Mercury ICAL - 5 point Upon instrument Correlation coefficient (r) must be = 0.995. Recalibrate and/or Analyst, 7
analyzer calibration plus a blank | receipt, major perform necessary Department
instrument change, at equipment Manager
the start of each day. maintenance. Check
calibration standards.
ICV (Second Source) |Once after each ICAL, %R must be within 90-110% of the true value. Correct problem and | Analyst,
prior to beginning a verify second source |Department
sample run. standard. Rerun ICV. |Manager
If that fails, correct
problem and repeat
ICAL.
Calibration Blank Before beginning a No analytes detected > LOD. Correct problem. Re- | Analyst,
sample sequence, prepare and Department
after every 10 field reanalyze calibration |Manager
samples and at end of blank. All samples
the analysis following the last
sequence. For acceptable calibration
negative blanks, blank must be
absolute value < LOD. reanalyzed.
Cccv Beginning and end of | %R must be within 80-120% of the true value. Correct problem, Analyst,
each run sequence rerun calibration Department
and every 10 field verification. If that Manager
samples. fails, then repeat
ICAL. Reanalyze all
samples since the last
successful calibration
verification.
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Instrument

Calibration Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action
(CA)

Person
Responsible
for CA

SOP
Reference’

GC/ECD-PCBs

ICAL - five-point
calibration.

Instrument receipt,
major instrument
change, when CCV
does not meet criteria.

Five point calibration of Aroclors 1016/1260, 1242,
1248, and 1254 — One of the options below: Option
1: %RSD for each analyte must be < 20%; Option 2:
linear least squares regression: r must be = 0.995;
Option 3: non-linear regression: r? must be = 0.99 (6
points shall be used for second order)

Mid-point calibration of Aroclors 1221 and 1232; if
targets are detected, then 5-point calibration is
performed.

Repeat ICAL and/or
perform necessary
equipment
maintenance. Check
calibration standards.
Reanalyze affected
data.

Analyst,
Department
Manager

ICV

Immediately following
ICAL.

%R must be within 80-120% for all project target
analytes.

Correct problem and
verify second source
standard. Rerun
second source
verification. If that
fails, correct problem
and repeat ICAL
unless problem can
be verified as due to
ICV solution and not
ICAL.

Analyst,
Department
Manager

CCv

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

%Difference or %Drift must< 20%.

DoD project level
approval must be
obtained for each of
the failed project-
critical analytes or
corrective action must
be taken.

Correct problem, then
rerun calibration
verification. If that
fails, then repeat
ICAL. Reanalyze all
samples since last
acceptable CCV.

Analyst,
Department
Manager

2

1. Refer to 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)

lEZtJ:Jpnr:]eengt/ Maintenance Activity Testing Activity In:gt?\(;ittl;)n Frequency Acg;ai[t:)éﬁr;ce Corrective Action Reslépéfsnos;ble Refiroezcé
GC/MS - Check pressure and gas Tune (BFB), CCV lon source, Tune daily, Acceptable See Section 6.2 in Analyst, 14
VOCs supply daily. Bake out trap injector liner, | CCV at the tune, SOP for CA details. Department
and column, manual tune if column, beginning of | Acceptable Repeat tune, Manager
BFB not in criteria, change column flow, |each 12-hour [ CCV. calibration or CCV
septa as needed, cut column purge lines, shift. and any affected
as needed, change trap as purge flow, samples.
needed. trap.
GCMS - Full | Check for leaks, replace gas | Tune (DFTPP), CCV | Monitor Tune daily, Acceptable See Section 6.2 in Analyst, 15
Scan line filters, recondition or instrument CCV at the tune, SOP for CA details. Department
SVOCs replace trap, replace performance [ beginning of | Acceptable Repeat tune, Manager
column, clean injection via tuning each 12-hour | CCV. calibration or CCV
port/liner and replace mass criteria, | shift. and any affected
septum as needed, replace and CCV. samples.
Electron Mulitplier
GCMS - Check for leaks, replace gas | Tune (DFTPP), CCV | Monitor Tune daily, Acceptable See Section 6.2 in Analyst, 1
SIM line filters, recondition or instrument CCV at the tune, SOP for CA details. Department
PAH replace trap, replace performance | beginning of [ Acceptable Repeat tune, Manager
column, clean injection via tuning each 12-hour | CCV. calibration or CCV
port/liner and replace mass criteria, | shift. and any affected
septum as needed, replace and CCV. samples.
Electron Mulitplier
ICP-AES Perform leak test, change Calibration Monitor Daily, after Acceptable See Section 6.2 in Analyst, 5
pump tubing, change torch Verification and instrument every 10 field | CCV/CCB. SOP for CA details. | Department
and window, clean filters Calibration Blank performance | samples Repeat calibration or | Manager
via CCV/CCB. CCV and any
affected samples.
ICP-MS Perform leak test, change Calibration Monitor Daily, after Acceptable See Section 6.2.2 in | Analyst, 6
pump tubing, remove and Verification and instrument every 10 field | CCV/CCB. SOP for CA details. | Department
clean cone, extraction lens Callibration Blank performance | samples Repeat tune, Manager
and ion lens stack via CCV/CCB. calibration or CCV
and any affected
samples.
Mercury Perform leak test, change Initial Calibration Monitor Daily, after Acceptable Replace Analyst, 7
Analyzer tubing, clean window, clean | Verification and Initial | instrument every 10 field | ICV/ICB. connections, replace | Department
filters Calibration Blank performance | samples pump tubing, clean Manager
via ICV/ICB. all filters. Repeat
calibration or CCV.
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Instrument / . o . o Inspection Acceptance . . Responsible SOP
Equipment Maintenance Activity Testing Activity Activity Frequency Criteria Corrective Action Person Reference'
GC/ECD - Check for leaks, replace gas | CCV Monitor Daily, after Acceptable See Attachment 1 of | Analyst, 2,3,4
PCBs; line filters, clip end of instrument every 10 field | CCV. SOP for CA details. Department
GCI/FID - column, recondition or performance [samples Repeat calibration or | Manager
GRO, replace column, clean via CCV. CCV and any
ExTPH injection port/liner, replace affected samples.

septum
1. Refer to the Analytical SOP References table (Worksheet #23).
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SAP Worksheet #26 — Sample Handling System
(UFP-QAPP Manual Appendix A)

Sample Handling System - Mitkem Laboratories

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Field Operations Leader, Tetra Tech

Sample Packaging (Personnel/Organization): Field Operations Leader, Tetra Tech

Coordination of Shipment (Personnel/Organization): Field Operations Leader, Tetra Tech

Type of Shipment/Carrier: Laboratory courier service (Mitkem)

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians, Mitkem Laboratories

Sample Custody and Storage (Personnel/Organization): Sample Custodians, Mitkem Laboratories

Sample Preparation (Personnel/Organization): Preparation Laboratory Staff (organic / inorganic), Mitkem Laboratories

Sample Determinative Analysis (Personnel/Organization): GC/MS, Metals Laboratory Staff, Mitkem Laboratories

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 60 days from submittal of final data report

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

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

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians, Mitkem Laboratories
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SAP Worksheet #27 — Sample Custody Requirements Table
(UFP-QAPP Manual Section 3.3.3)

Sample Designation and Tracking System

Each sample collected will be assigned a unique sample tracking number used to catalog the results.

The planned sample tracking numbers are listed in Worksheet #18. If more samples are added, the same

labeling patterns will be followed. Any other pertinent information regarding sample identification will be

recorded on the sample log sheets, chains of custody forms or in the field logbooks.

Field QC sample types are presented in Worksheet #20. Field QC samples will be designated using the

following identifiers:

Site:

“QF” for Site QDC Outfall 001

Medium: “SO” for soil samples (confirmatory and test pit)

“SD” for sediment samples

“RS” for the residual material samples

Field QC designations will conform to the following formats:

Field Duplicates: Blind field duplicate sample designations will consist of the site and medium

identifiers, the label “DUP”, a sequential value (the nth duplicate sample collected for that medium
during that sampling event) and a date (MMDDYY). The sample log sheet will note from which
sample location the duplicate was collected. For example, a soil confirmatory sample field
duplicate collected on July 12, 2010, would be labeled QF-SO-DUP01-071210. A test pit soil
sample field duplicate collected on July 14, 2010, would be labeled QF-SO-DUP02-071410

Trip Blanks: Trip blank designations will consist of the site, the medium of the samples associated
with the trip blank, the label "TB”, a sequential value (the nth trip blank collected for that medium
during that sampling event) and the date (MMDDYY). For example, the first trip blank for the
sampling event shipped with soil samples on July 12, 2010 will be QF-SO-TB01-071210. The trip
blank to be shipped with the residual material samples on August 12, 2010 will be QF-RS-TB01-
081210.
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Laboratory QC samples (matrix spike and laboratory duplicate samples) have no separate sample

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

Sample Handling and Chain-of Custody Procedures

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

responsible for the sample integrity.

Following collection, samples will be placed on ice in a secure cooler and attended by Tetra Tech
personnel or placed in locked vehicles or designated storage areas until analysis or shipment to an off-
site laboratory. Chain of custody procedures are described in further detail in the following Tetra Tech
SOPs:

e SA-6.3 Field Documentation
e SA-6.1 Non-Radiological Sample Handling

The samples will be shipped to the laboratories in coolers packed with ice and bubble wrap, or equivalent
packing material, to cushion the samples to prevent breakage and to maintain the required temperature
for the samples. A container filled with water and labeled “temperature blank” will be included in each
cooler. The temperature of this blank will be measured by the laboratory upon sample receipt to verify
acceptable sample preservation temperature. The coolers will be taped and sealed with a signed custody
seal to ensure the chain of custody is maintained. The chain-of-custody forms will be shipped to the

laboratory with the samples.

Samples will be shipped to the laboratories by an overnight courier to ensure that maximum sample
holding times are not exceeded. The maximum allowable sample holding times before sample extraction,
digestion, or analysis are presented in Worksheet #19. Saturday deliveries will be coordinated by the
FOL or his or her designee with the laboratory. Worksheet #19 also lists the sample containers, chemical

preservatives, and temperature condition requirements to maintain the integrity of the sample.
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Each sample collected will be assigned a unique sampling tracking number. The sample number, sample
collection date and time, person collecting the sample and a list of the sample analyses to be performed
will be recorded on each container, and also on the chain-of-custody form. Preservatives used will be
stated on the sample label and the chain of custody form. The chain-of-custody form is a two-part form:
the original accompanies the samples to the analytical laboratory, and the copy is retained by the

sampling staff until it is submitted to the project manager and data validators.

One copy of the chain-of-custody form will be kept by archive in the project files. Information to be

recorded on the chain-of-custody form should include:

e Project name and number

e Sample matrix

e Sample collector’s name

¢ Dates/times of sample collection

e Sample identification numbers

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

¢ Quality control (QC) sample designation
e Analysis method

e Special handling instructions

e Destination of samples

e Name, date, time, and signature of individual releasing the shipping container

Laboratory custody procedures are addressed in Mitkem SOPs 30.0003 and 30.0024, included in
Appendix G.

The field crew will attempt to identify any potentially high concentration samples on the chain-of-custody

form.
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Note: Mitkem’s statistically-derived limits referenced in Worksheet #28 are updated periodically and may change from the issuance of the final SAP to the time data
validation is performed. The limits used for validation will be the limits that are current at the time of analysis.

Note: References in Worksheet #28 to “project-critical analytes” refer to analytes with PSLs, as identified in Worksheet #15.

Matrix

Soil, Sediment, Residual Material

Analytical Group

VOCs

Analytical Method/
SOP Reference

SW846 8260C/ SOP 90.0012

batch of 20 or
fewer samples

method blank must be <
2 LOQ, except common

Reprepare and reanalyze the
method blank and all associated

and Data Validator

. . Measurement
QC sample: Frequency/ Method/SOP_Q(_: Corrective Action Person(s) Rgspons_lble Da_Lta Quality Performance
Number Acceptance Limits for Corrective Action Indicator (DQI) oo
Criteria (MPC)
Method Blank One per Project-specific limits: Correct the problem. Report Analyst, Laboratory Bias/ Same as
preparation Contaminants in the sample results that are <LOD. Department Manager, Contamination Method/SOP QC

Acceptance Limits.

present, reanalysis may not be
necessary.

Contact Client if samples cannot
be reanalyzed within hold time.

of similar lab contaminants, which | samples with results > LOD for
matrix. must be <LOQ. However, | project-critical analytes. Contact
contaminant Client if samples cannot be re-
concentrations are prepared within hold time.
acceptable if they are <
the greater of 1/10 the
amount measured in any
sample or 1/10 the PSL.

Surrogates Four per %Rs must meet the For QC and field samples, Analyst, Laboratory Accuracy/Bias Same as
sample: laboratory statistically- correct problem then reprepare | Department Manager Method/SOP QC
Dibromofluoro | derived control limits. and reanalyze all failed samples |and Data Validator Acceptance Limits.
methane, Current limits are for failed surrogates in the
1,2- provided in Appendix G. |associated preparatory batch, if
dichloroethane sufficient sample material is
-d4, available. If obvious
Toluene-d8, chromatographic or matrix
BFB. interference with surrogate is
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Project-Specific Sampling and Analysis Plan
Site Name: CED Area/QDC Outfall 001, NCBC Davisville
Project Name: Confirmatory Sampling and Drain Line Investigation

Site Location: North Kingstown, Rhode Island

Matrix

Soil, Sediment, Residual Material

Analytical Group

VOCs

Analytical Method/
SOP Reference

SW846 8260C/ SOP 90.0012

Title: Sampling and Analysis Plan
Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

Laboratory Control
Sample Duplicate
(LCSD)

batch of 20 or
fewer samples
of similar
matrix. One
LCSD per prep
batch of twenty

derived control limits.
Current limits are
provided in Appendix G.
Refer to DoD QSM
Version 4.1 (QSM) Table
G-1 for marginal

samples in the associated
preparatory batch for failed
project critical analytes, if
sufficient sample material is
available.

and Data Validator

. . Measurement
QC Sample: Frequency/ Method/SOP_QQ Corrective Action Person(s) Rgsponglble Da_lta Quality Performance
Number Acceptance Limits for Corrective Action Indicator (DQI) o
Criteria (MPC)
Laboratory Control | One per %Rs must meet the Correct problem, then re-prepare | Analyst, Laboratory Precision/Accura | Same as
Sample (LCS) preparation laboratory statistically- and reanalyze the LCS and all Department Manager, cy/ Bias Method/SOP QC

Acceptance Limits.

Fluorobenzene

Chlorobenzene
-d5, and

1,4-
Dichlorobenze
ne-d4.

be + 30 seconds and the
responses within -50% to
+100% of the ICAL
midpoint standard.

malfunctions; mandatory
reanalysis of samples analyzed
while system was malfunctioning
unless obvious chromatographic
or matrix interference.

and Data Validator

or fewer exceedance criteria. Contact Client if samples cannot
samples of be reanalyzed within hold time.
similar matrix if | The RPD between LCS
no MS/MSD in |and LCSD must be <
batch. 30%.
%Rs should meet the Corrective actions will not be Analyst, Laboratory Precision/ Same as
One per laboratory statistically- taken for samples when Department Manager, Accuracy/ Bias Method/SOP QC
sample derived control limits. recoveries are outside limits if | 5nq Data Validator Acceptance Limits.
delivery group | Current limits are likely duel_to matrix, otherwise
MS/MSD (SDG) or every | provided in Appendix G. contact client.
20 samples as
identified by The RPD between MS
sampler. and MSD should be <
30%.
Internal Standards Three per Retention times for Inspect mass spectrometer or Analyst, Laboratory Accuracy/ Bias Same as
(1S) sample- internal standards must | gas chromatograph for Department Manager, Method/SOP QC

Acceptance Limits.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville
Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

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

Title:

Sampling and Analysis Plan

Document No.: W5209575DF

Revision Number: 0
Revision Date: August 2010

batch of 20 or fewer
samples of similar
matrix.

Contaminants in the
method blank must be <
72 LOQ, except common
lab contaminants, which
must be <LOQ. However,
contaminant
concentrations are
acceptable if they are <
the greater of 1/10 the
amount measured in any
sample or 1/10 the PSL.

sample results that are <LOD.
Reprepare and reanalyze the
method blank and all associated
samples with results > LOD for
project-critical analytes.

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

Department Manager
and Data Validator

Matrix Soil, Sediment, Residual Material

Analytical Group | SVOCs — Full Scan and SIM

Analytical SW846 8270D / SOP 70.0011

Method/ SOP SW846 8270D SIM/ SOP 70.0033

Reference

QC Sample: Frequency/ Method/SOP.QQ Corrective Action Resppe(;ﬁgpkffe)for Dgta Quality Measuremen.t .
Number Acceptance Limits c . . Indicator (DQI) | Performance Criteria

orrective Action
Method Blank One per preparation | Project-specific limits: Correct the problem. Report Analyst, Laboratory Bias/ Same as Method/SOP

contamination

QC Acceptance Limits.

Surrogates

Six for Full Scan:
2,4,6-
Tribromophenol, 2-
Fluorobiphenyl, 2-
Fluorophenol,
Nitrobenzene-d5,
Phenol-d5 and
Terphenyl-d14.

One for SIM: Benzo
(e) pyrene.

%Rs must meet the
laboratory statistically-
derived control limits.
Current limits are
provided in Appendix G.

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

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

Analyst, Laboratory
Department Manager,
and Data Validator

Accuracy/Bias

Same as Method/SOP
QC Acceptance Limits.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Matrix Soil, Sediment, Residual Material

Analytical Group | SVOCs — Full Scan and SIM

Analytical SW846 8270D / SOP 70.0011

Method/ SOP SW846 8270D SIM/ SOP 70.0033

Reference

QC Sample: Frequency/ MEthOd/SOP.QC Corrective Action Resppeorﬁ(s)inb(lse)for Dgta Quality Measuremen.t .

Number Acceptance Limits : . Indicator (DQI) | Performance Criteria
Corrective Action

LCS/LCSD One per preparation | %Rs must be within Correct problem, then re- Analyst, Laboratory Precision/ Same as Method/SOP
batch of 20 or fewer | laboratory statistically prepare and reanalyze the LCS |[Department Manager, | Accuracy / Bias | QC Acceptance Limits.
samples of similar | derived limits. Current and all samples in the and Data Validator
matrix. limits are provided in associated preparatory batch
One LCSD per prep | Appendix G.” Refer to for failed project critical
batch of twenty or | DoD QSM Version 4.1 analytes, if sufficient sample
fewer samples of (QSM) Table G-1 for material is available.
similar matrix if no | marginal exceedance
MS/MSD in batch. | criteria. Contact Client if samples

RPD must be < 30%. cannot be re-prepared within
hold time.

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

RPD should be < 30%.

IS Full Scan uses six | Retention times for Inspect mass spectrometer or | Analyst, Laboratory Accuracy/ Bias | Same as Method/SOP
per sample —1,4- internal standards must [ gas chromatograph for Department Manager, QC Acceptance Limits.
Dichlorobenzene-d4 | be + 30 seconds and the | malfunctions; mandatory and Data Validator
Naphthalene-d8 responses within -50% to | reanalysis of samples analyzed
Acenaphthene-d10 | +100% of the ICAL while system was
Phenanthrene-d10 | midpoint. malfunctioning unless obvious
Chrysene-d12 chromatographic or matrix
Perylene-d12. interference.

SIM uses five of the
above (not 1,4-
DCB-d4).
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

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

Matrix Soil, Sediment, Residual Material

Analytical Group PCBs

Analytical Method/

SOP Reference SW846 8082A / SOP 60.0003

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

batch of 20 or
fewer samples
of similar matrix.

method blank must be < %2
LOQ, except common lab
contaminants, which must
be <LOQ. However,
contaminant concentrations
are acceptable if they are <
the greater of 1/10 the
amount measured in any
sample or 1/10 the PSL.

<LOD. Reprepare and
reanalyze the method blank
and all associated samples
with results > LOD for project-
critical analytes. Contact
Client if samples cannot be
re-prepared within hold time.

Person(s) .
QC Sample: Frequency/ Method/SOP_Qg Corrective Action Responsible for Data Quality Measurement
Number Acceptance Limits - . Indicator (DQI) | Performance Criteria
Corrective Action
Method Blank One per Project-specific limits: Correct the problem. Report [ Analyst, Laboratory Bias/ Same as Method/SOP
preparation Contaminants in the sample results that are Department Manager |contamination QC Acceptance Limits.

and Data Validator

Surrogates One per Project-specific limits:
sample: Decachloro-biphenyl %Rs
Decachloro- must meet the laboratory
biphenyl. statistically-derived control

limits. Current limits are
provided in Appendix G.

(Tetrachloro-m-
xylene [TCX] is
included as an
alternate
surrogate.)

For QC and field samples,
correct problem then re-
prepare and reanalyze all
failed samples for failed
surrogates in the associated
preparatory batch, if sufficient
sample material is available.
If obvious chromatographic or
matrix interference with
surrogate is present,
reanalysis may not be
necessary. Monitor TCX
recovery to assist in sample
evaluation.

Analyst, Laboratory
Department Manager,
and Data Validator

Same as Method/SOP
QC Acceptance Limits.

Accuracy/Bias
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Matrix Soil, Sediment, Residual Material

Analytical Group PCBs

Analytical Method/ | \v846 8082A / SOP 60.0003

SOP Reference

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

delivery group
(SDG) or every
20 samples as
identified by
sampler.

be within laboratory
statistically derived limits.
Current limits are provided
in Appendix G.

RPD should be < 30%.

taken for samples when
recoveries are outside limits if
likely due to matrix, otherwise
contact client.

Department Manager,
and Data Validator

Accuracy/ Bias

QC Sample: Frequency/ Method/SOP.QQ Corrective Action ResF;:)eorﬁts)inb(lse) for Dgta Quality Measuremen.t .
Number Acceptance Limits C - . Indicator (DQI) | Performance Criteria
orrective Action
LCS/LCSD One per %R of 1016/1260 must be | Correct problem, then re- Analyst, Laboratory Precision/ Same as Method/SOP
preparation within laboratory prepare and reanalyze the Department Manager, |[Accuracy/ Bias |QC Acceptance Limits.
batch of 20 or | statistically derived limits. LCS and all samples in the and Data Validator
fewer samples | Current limits are provided |associated preparatory batch
of similar matrix. | in Appendix G. Refer to for failed project critical
One LCSD per |DoD QSM Version 4.1 analytes, if sufficient sample
prep batch of (QSM) Table G-1 for material is available.
twenty or fewer | marginal exceedance
samples of criteria. Contact Client if samples
similar matrix if cannot be re-prepared within
no MS/MSD in | RPD must be < 30%. hold time.
batch.
MS/MSD One per sample | %R of 1016/1260 should Corrective actions will not be [ Analyst, Laboratory Precision/ Same as Method/SOP

QC Acceptance Limits.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Matrix Soil, Sediment, Residual Material

Analytical Group PCBs

Analytical Method/
SOP Reference SW846 8082A / SOP 60.0003

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

results must be |requirement: RPD should
confirmed. be < 40%.

Project-specific reporting
requirements:

The laboratory should
designate and always use
the same chromatographic
stationary phase for Column
1 and likewise for Column 2.
Results should be reported
from Column 1. However, if
the between-column RPD
exceeds 40%, the analyst
must select which result
(i.e., from Column 1 or
Column 2) to report; and the
laboratory must provide an
explanation in the case
narrative why the particular
result was selected for each
affected target analyte.

Confirmation

>40% and discuss in the case
narrative.

Person(s) .
QC Sample: Frequency/ Method/SOP.QQ Corrective Action Responsible for Dgta Quality Measuremen.t .
Number Acceptance Limits - . Indicator (DQI) | Performance Criteria
Corrective Action
Second Column All positive Project-specific None. Apply qualifier if RPD | Analyst, Laboratory Same as Method/SOP

Department Manager,
and Data Validator

QC Acceptance Limits.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

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

Matrix

Soil/Sediment/Residual Material

Analytical Group

GRO

Analytical Method/
SOP Reference

SW846 8015D/ SOP 90.0038

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

QC Sample:

Frequency/
Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank

One per prep batch
of 20 or fewer
samples of similar
matrix

Project-specific limits:
Contaminants in the
method blank must be <
¥ LOQ. However,
contaminant
concentrations are
acceptable if they are <
the greater of 1/10 the
amount measured in any
sample or 1/10 the PSL.

Correct the problem. Report
sample results that are
<LOD. Reprepare and
reanalyze the method blank
and all associated samples
with results > LOD for project-
critical analytes. Contact
Client if samples cannot be
re-prepared within hold time.

Analyst, Laboratory
Department Manager,
and Data Validator

Accuracy/Bias,
Contamination

Same as Method/SOP
QC Acceptance Limits.

LCS

One per prep batch
of 20 or fewer
samples of similar
matrix

The hydrocarbon range
%R must be within 80-
120%.

Correct problem, then re-
prepare and reanalyze the
LCS and all samples in the
associated preparatory batch,
if sufficient sample material is
available.

Contact Client if samples
cannot be re-prepared within
hold time. If the LCS
recovery is high but the
sample results are < LOQ,
narrate. Flag with * on Form
3

Analyst, Laboratory
Department Manager,
and Data Validator

Accuracy/Bias

Same as Method/SOP
QC Acceptance Limits.

LCSD

One per prep batch
of 20 or fewer
samples of similar
matrix if no
MS/MSD in batch

The hydrocarbon range
%R must be within 80-
120 %.

RPD must be < 20%

Same as for LCS.

Analyst, Laboratory
Department Manager,
and Data Validator

Accuracy/Bias,
Precision

Same as Method/SOP
QC Acceptance Limits.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Matrix

Soil/Sediment/Residual Material

Analytical Group

GRO

Analytical Method/
SOP Reference

SW846 8015D/ SOP 90.0038

Title: Sampling and Analysis Plan

Document No.: W5209575DF

Revision Number: 0
Revision Date: August 2010

Person(s)

derived control limits.
Current limits are
provided in Appendix G.

interference, if sample
volume available, re-extract.
Report both if second
successful analysis is outside
Holding Time or both fail QC
criteria. Flag with * on Form
2.

and Data Validator

. Frequency/ Method/SOP QC . . . Data Quality Measurement
QC Sample: Number Acceptance Limits Corrective Action CRespor_lsmIe f_or Indicator (DQI) | Performance Criteria
orrective Action
Matrix Spike One per sample The hydrocarbon range If recovery is outside limits Analyst, Laboratory Accuracy/Bias Same as Method/SOP
delivery group %R should be within 60- |and LCS criteria are met, Department Manager, QC Acceptance Limits.
(SDG) or every 20 | 140%. note in narrative. If both the | and Data Validator
samples as LCS and MS/MSD are
identified by unacceptable check standard
sampler. preparation. Speak with PM
regarding further action. Flag
outliers with * on Form 3.
Matrix Spike One per batch of The hydrocarbon range | Same as for MS. Analyst, Laboratory | Accuracy/Bias, Same as Method/SOP
Duplicate 20 field samples of | %R should be within 60- Department Manager, | Precision QC Acceptance Limits.
similar matrix as 140%. and Data Validator
identified by
sampler RPD should be < 30%.
Surrogates One per sample: %Rs must meet the Unless obvious Analyst, Laboratory Accuracy/Bias Same as Method/SOP
BFB. laboratory statistically- chromatographic or matrix Department Manager, QC Acceptance Limits.

Tetra Tech, Inc.

Page 90 of 107

CTO 19



Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville
Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

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

Matrix

Soil/Sediment/Residual Material

Analytical Group

ExTPH

Analytical Method/
SOP Reference

SW846 8015D/ SOP 60.0050

Title: Sampling and Analysis Plan

Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

QC Sample:

Frequency/
Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank

One per prep
batch of 20 or
fewer samples of
similar matrix

Project-specific limits:
Contaminants in the
method blank must
be <% LOQ.
However,
contaminant
concentrations are
acceptable if they are
< the greater of 1/10
the amount measured
in any sample or 1/10
the PSL.

Correct the problem. Report
sample results that are <LOD.
Reprepare and reanalyze the
method blank and all associated
samples with results > LOD for
project-critical analytes. Contact
Client if samples cannot be re-
prepared within hold time.

Analyst, Laboratory
Department
Manager, and Data
Validator

Accuracy/Bias,
Contamination

Same as Method/SOP
QC Acceptance Limits.

delivery group
(SDG) or every 20
samples as
identified by
sampler.

range %R should be
within 50-150%.

surrogate and LCS criteria are met,
note in narrative. If both the LCS
and MS/MSD are unacceptable
check standard preparation. Speak
with PM regarding further action.
Flag outliers with * on Form 3.

Department
Manager, and Data
Validator

LCS One per prep The hydrocarbon Correct problem, then re-prepare Analyst, Laboratory | Accuracy/Bias Same as Method/SOP
batch of 20 or range %R must be and reanalyze the LCS and all Department QC Acceptance Limits.
fewer samples of | within 60-140%. samples in the associated Manager, and Data
similar matrix preparatory batch, if sufficient Validator

sample material is available.
Contact Client if samples cannot be
re-prepared within hold time. If the
LCS recovery is high but the
sample results are < LOQ, narrate.
Flag with * on Form 3

LCSD One per prep The hydrocarbon Same as for LCS. Analyst, Laboratory | Accuracy/Bias, Same as Method/SOP
batch of twenty or | range %R must be Department Precision QC Acceptance Limits.
fewer samples of | within 60-140%. Manager, and Data
similar matrix if no Validator
MS/MSD in batch. | RPD must be < 20%.

MS One per sample The hydrocarbon If recovery is outside limits and Analyst, Laboratory | Accuracy/Bias Same as Method/SOP

QC Acceptance Limits.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Matrix Soil/Sediment/Residual Material

Analytical Group ExTPH

Analytical Method/
SOP Reference

SW846 8015D/ SOP 60.0050

Title: Sampling and Analysis Plan

Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

Corrective Action

Person(s)
Responsible for
Corrective Action

Data Quality
Indicator (DQI)

Measurement

Performance Criteria

Same as for MS.

Analyst, Laboratory
Department
Manager, and Data
Validator

Accuracy/Bias,
Precision

Same as Method/SOP
QC Acceptance Limits.

. Frequency/ Method/SOP QC
QC Sample: Number Acceptance Limits
MSD One per sample The hydrocarbon
delivery group range %R should be
(SDG) or every 20 | within 50-150%.
samples as
identified by RPD should be <
sampler. 30%.
Surrogates One per sample: | %Rs must meet the
O-terphenyl laboratory
statistically-derived
control limits. Current
limits are provided in
Appendix G.

Unless obvious chromatographic or
matrix interference, if sample
volume available, re-extract. Report
both if second successful analysis
is outside Holding Time or both fail
QC criteria. Flag with * on Form 2.

Analyst, Laboratory
Department
Manager, and Data
Validator

Accuracy/Bias

Same as Method/SOP
QC Acceptance Limits.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

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

Matrix

Soil, Sediment,
Residual Material

Analytical Group

Metals (Including
Mercury)

SW-846 6010C/6020A

Title: Sampling and Analysis Plan

Document No.: W5209575DF

Revision Number: 0
Revision Date: August 2010

matrix.

Y% LOQ. For negative
blanks, the absolute
value must be < LOD.
However, contaminant
concentrations are
acceptable if they are <
the greater of 1/10 the
amount measured in any
sample or 1/10 the PSL.

prepare and reanalyze
the method blank and
all associated samples
with results > LOD

Manager, and Data
Validator

Analytical
and 7471A/ SOPs
Method/SOP 100.0111, 100.0110,
100.0012
Person(s) Data Quality Measurement
QC sample Frequency/Number k/lethod/SOP QC. Corrective Action Responsible for Indicator Performance
cceptance Limits . . o
Corrective Action (DQI) Criteria
Method Blank One per digestion Project-specific limits: Correct the problem. Analyst, Contamination | Same as
batch of 20 or fewer Contaminants in the Report sample results Laboratory / Bias Method/SOP QC
samples of similar method blank must be < that are <LOD. Re- Department Acceptance Limits.

identified by sampler.

Manager, and Data
Validator

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

LCS One is performed for %Rs must be within 80- Re-digest and Analyst, Accuracy Same as
each batch of upto 20 | 120% of the true value. reanalyze all Laboratory Method/SOP QC
samples of the same associated samples for | Department Acceptance Limits.
matrix. affected analyte. Manager, and Data

Validator

Laboratory Duplicate One per sample %RPD should be < 20%. | Flag results for Analyst, Precision If values are = 5x
delivery group (SDG) affected analytes for all | Laboratory LOQ, RPD should be
or every 20 samples as associated samples. Department < 35%; if values are <

5x LOQ, Absolute
Difference should be

< 2x LOQ.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Matrix

Soil, Sediment,
Residual Material

Analytical Group

Metals (Including
Mercury)

SW-846 6010C/6020A

Title: Sampling and Analysis Plan

Document No.: W5209575DF

Revision Number: 0
Revision Date: August 2010

the same matrix.

agree within £ 10% of the

original measurement.

Manager, and Data
Validator

Analytical and 7471A/ SOPs
Method/SOP 100.0111, 100.0110,
100.0012
Person(s) Data Quality Measurement
QC Sample Frequency/Number Method/SOP QC. Corrective Action Responsible for Indicator Performance
Acceptance Limits C : . L
orrective Action (DQI) Criteria
MS One per sample %R should be within 80- Flag results with “N” for | Analyst, Accuracy %R should be within
delivery group (SDG) 120% if sample affected analytes for all | Laboratory 75-125%
or every 20 samples as | concentration is < 4x associated samples. Department
identified by sampler. spike added. Manager, and Data
Validator
Project-specific reporting
requirement:
Report %R for all metals.
ICP Interference Daily, before sample ICSA %Rs must be less Correct the problem, Analyst, Accuracy ICSA -
Check Sample - ICSA | injections than the absolute value then re-prepare checks | Department ICP-AES: If sample
& ICSB of the LOD and ICSB and reanalyze all Manager interferent
(for ICP only) %Rs must be within 80- affected samples. concentrations are >
120% of the true value. 50% ICSA interferent
concentrations,
absolute value of
non-interferent ICSA
must be within true
value + LOD.
ICP-MS: Absolute
value of ICSA must
be within true value £
LOAQ.
ICSB - %R must be
within 80-120% of the
true value.
Serial Dilution (SD) One SD (5x) is If the original sample Perform post-digestion | Analyst, Precision If the original sample
(for ICP only) performed for each result is at least 50x DL, spike addition. Laboratory result is at least 50x
batch of 20 samples of | the five-fold dilution must Department LOQ, the five-fold

dilution must agree
within £ 10% of the

original measurement
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Soil, Sediment,
Residual Material
Metals (Including
Mercury)

SW-846 6010C/6020A

Matrix

Analytical Group

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

analyte concentration
in all samples < 50x
LOD

Analytical

and 7471A/ SOPs
Method/SOP 100.0111, 100.0110,

100.0012

Person(s) Data Quality Measurement
QC Sample Frequency/Number x:(t:gogéﬁcoePL?rgits Corrective Action Responsible for Indicator Performance
P Corrective Action (DQI) Criteria

Post-Digestion Spike Project-specific %R should be within 75- | Qualify results and Analyst, Accuracy/ Same as
(for ICP only) frequency: When MS 125%. note in narrative. Laboratory Bias Method/SOP QC

recovery fails or Department Acceptance Limits.

Manager, and Data
Validator
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Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville Document No.: W5209575DF
Project Name: Confirmatory Sampling and Drain Line Investigation Revision Number: 0
Site Location: North Kingstown, Rhode Island Revision Date: August 2010

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

Document Where Maintained
Field Documents Field documents will be maintained in the project file located in the Tetra Tech Wilmington,
Field Logbook Massachusetts office.

Field Sample Forms
Chain-of-Custody Records

Air Bills

Sampling Instrument Calibration Logs
Sampling Notes

Drilling Logs

Photographs

FTMR Forms

This SAP

HASP

Laboratory Documents and Records - in the form of an analytical Laboratory documents will be included in the hardcopy and electronic deliverables from the
data package: laboratory. Laboratory data deliverables will be maintained in the Tetra Tech Wilmington,
Sample receipt/login form Massachusetts project file and in long-term data package storage at a third-party professional
Sample storage records document storage firm.

Sample preparation logs

Equipment calibration logs Electronic data results will be maintained in a database on a password protected Structured
Sample analysis run logs Query Language (SQL) server.

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

Telephone logs

Extraction/clean-up records

Raw data
Assessment Findings All assessment documents will be maintained in the Tetra Tech Wilmington, Massachusetts
Field Sampling Audit Checklist (if conducted) project file.

Analytical Audit Checklist (if conducted)
Data Validation Memoranda (include tabulated data summary forms)

Reports All versions of the Project Report and support documents (e.g., Data Validation Reports) will
Data Report be stored in hard copy in the Tetra Tech Wilmington, Massachusetts project file and

electronically in the server library.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

SAP Worksheet #30 — Analytical Services Table
(UFP-QAPP Manual Section 3.5.2.3)

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Backup Laboratory
. Sample Analytical Data Package Laboratory / Organization / Organization
i Analytical Locations/ ID
Matrix Group Method Turnaround (name and address, contact (name and address,
Number Time person and telephone number) | contact person and
telephone number)
VOCs EPA SW-846 Method 8260C
SVOCs EPA SW-846 Method 8270D Mitkem Laboratories
175 Metro Center Boulevard
PAHs gm SW-846 Method 8270D Warwick, Rhode Island 02886-
Saill, 1755
Sediment, and See Worksheet .
Residual PCBs #18 EPA SW-846 Method 8082A 21 days Contact: Not applicable
Material Edward Lawler
GRO EPA SW-846 Method 8015D Laboratory Operations
Manager
EXTPH EPA SW-846 Method 8015D 401-732-3400, ext. 315
EPA SW-846 Methods
TAL Metals 6010C/6020A/7471B

Data package deliverables are detailed in the Analytical Technical Specifications included in Appendix E. Data packages will be provided as both hardcopy and portable
document format (.PDF). Laboratories will provide a Naval Installation Restoration Information Solutions (NIRIS) compatible electronic data deliverable (EDD). Data
packages will be Contract Laboratory Program (CLP)-equivalent (i.e., they will contain CLP-equivalent summary forms and raw data). Data will be stored by the

analytical laboratory for five years.
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Project-Specific Sampling and Analysis Plan
Site Name: CED Area/QDC Outfall 001, NCBC Davisville
Project Name: Confirmatory Sampling and Drain Line Investigation

Site Location: North Kingstown, Rhode Island

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

Title: Sampling and Analysis Plan
Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

Person(s) Responsible for Person(s) Responsible Person(s)
o Person(s) Responsible for P for Identifying and Responsible for
Organization : Responding to : O
Assessment Internal or . Performing Assessment = Implementing Monitoring
Frequency Performing . o Assessment Findings ; . .
Type External (title and organizational ; o Corrective Actions (CA) | Effectiveness of CA
Assessment N (title and organizational . o : L
affiliation) e (title and organizational | (title and organizational
affiliation) oS O
affiliation) affiliation)
Laboratory Every 2 Etornal ggge%'&ﬁp DoD ELAP Accrediting Mitkem QA Manager Mitkem QA Manager DoD ELAP Accrediting
System Audit years Body 9 Body Auditor 9 9 Body Auditor

Note: Mitkem is DoD Environmental Laboratory Accreditation Program (DoD ELAP) accredited. The DoD ELAP certificate of accreditation and Mitkem’s Rhode Island
certification are included in Appendix G.
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

SAP Worksheet #32 — Assessment Findings and Corrective Action Responses
(UFP-QAPP Manual Section 4.1.2)

Title: Sampling and Analysis Plan
Document No.: W5209575DF

Revision Number: 0

Revision Date: August 2010

Tetra Tech, Inc.

Assessment N"."tl.”e Qf Individual(s) Notified of Findings | Timeframe of Natur_e of Corrective Indlv!dual(s) Receiving Timeframe
Deficiencies . L e Action Response Corrective Action Response
Type . (name, title, organization) Notification . . o for Response
Documentation Documentation (name, title, organization)
Laboratory . . Not specified -, Specified by
System Audit Written audit report | Laboratory Manager, QAM by DoD ELAP Letter DoD ELAP Accrediting Body DoD ELAP
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

SAP Worksheet #33 — QA Management Reports Table
(UFP QAPP Manual Section 4.2)

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Frequency Person(s) Responsible for Report Report Recipient(s)
Type of Report (daily, weekly monthly, Projected Delivery Date(s) Preparation . A S
. o I (title and organizational affiliation)
quarterly, annually, etc.) (title and organizational affiliation)
Data validation report | Per sample delivery group Within 3 weeks of receipt of Project Chemist (Lucy Guzman), Tetra PM (Scott Anderson), Tetra Tech
(SDG) laboratory data Tech T : )
etra Tech project file
Major analysis When persistent analysis Immediately upon detection of QAM (Tom Johnston), Tetra Tech PM (Tetra Tech),
problem identification | problems are detected problem (on the same day) QAM (Tetra Tech),
(Internal PM (Tetra Tech), Tetra Tech
Memorandum) project file
Project monthly Monthly for duration of the Monthly PM (Scott Anderson), Tetra Tech Navy, project file
progress report project
Field progress reports | Daily, oral, during the Every day that field sampling is | FOL (Michael Alroy), Tetra Tech PM (Tetra Tech)
course of sampling occurring
Laboratory QA Report | When significant plan Immediately upon detection of Subcontracted laboratory QAM Tetra Tech project file
deviations result from problem (same day)
unanticipated
circumstances
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

SAP Worksheet #34 — Verification (Step 1) Process Table
(UFP-QAPP Manual Section 5.2.1)

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

Chain-of-Custody Forms

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

Internal

Sampler and FOL, Tetra Tech

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

Internal/
External

1 - Laboratory Sample Custodian,
Mitkem2 - Data Validators, Tetra
Tech

SAP Sample Tables/
Chain-of-Custody Forms

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

Internal

FOL or designee, Tetra Tech

Sample Log Sheets

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

Internal

FOL or designee, Tetra Tech

Sample coordinates

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

Internal

Tetra Tech, FOL or designee

SAP/ Field Logs/
Analytical Data Packages

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

Internal

PM or designee, Tetra Tech

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

Ensure that all laboratory SOPs were followed. Verify that the correct
analytical methods/SOPs were applied. Establish that all method QC
samples were analyzed and in control as listed in the analytical SOPs. If
method QA is significantly out of control, the Laboratory QAM will contact
the Tetra Tech PM via telephone or e-mail for guidance prior to report
preparation.

Internal

Laboratory QAM, Mitkem

SAP/ Chain-of-Custody
Forms

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

Internal

FOL or designee, Tetra Tech
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Project-Specific Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation
Site Location: North Kingstown, Rhode Island

Title: Sampling and Analysis Plan
Document No.: W5209575DF
Revision Number: 0

Revision Date: August 2010

Verification Input

Description

Internal / Responsible for Verification
External (name, organization)

Analytical Data Packages

All analytical data packages will be verified internally for completeness by
the laboratory performing the work. The Laboratory QAM will sign the
case narrative for each data package.

Internal | Laboratory QAM, Mitkem

Electronic Data
Deliverables (EDDs)/
Analytical Data Packages

Each EDD will be verified against the chain-of-custody and hard copy
data package for accuracy and completeness. Laboratory analytical
results 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.

External | Data Validators, Tetra Tech

Electronic Data
Deliverables (EDDs)/
Analytical Data Packages

Each data package will be verified for completeness by the Tetra Tech
Data Validator. Missing information will be requested by the Tetra Tech
Data Validator from the Laboratory PM.

External | Data Validators, Tetra Tech
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Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan
Site Name: CED Area/QDC Outfall 001, NCBC Davisville Document No.: W5209575DF
Project Name: Confirmatory Sampling and Drain Line Investigation Revision Number: 0
Site Location: North Kingstown, Rhode Island Revision Date: August 2010

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

Responsible for Validation

Step lla/ llb Validation Input Description e
(name, organization)
1E} Chain-of-Custody | Custody - Ensure that the custody and integrity of the samples was Project Chemist or Data
Forms maintained from collection to analysis and the custody records are complete Validators, Tetra Tech

and any deviations are recorded. Review that the samples were shipped and
store at the required temperature and sample pH for chemically-preserved
samples meet the requirements listed in Worksheet #19. Ensure that the
analyses were performed within the holding times listed in Worksheet #19.

lla/llb SAP/ Laboratory Accuracy - Ensure that the laboratory QC samples listed in Worksheet #28 Project Chemist or Data
Data Packages/ were analyzed and that the MPCs listed in Worksheet #12 were met for all Validators, Tetra Tech
EDDs field samples and QC analyses. Check that specified field QC samples were

collected and analyzed and that the analytical QC criteria set up for this
project were met.

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

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

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

Site Name: CED Area/QDC Outfall 001, NCBC Davisville Document No.: W5209575DF
Project Name: Confirmatory Sampling and Drain Line Investigation Revision Number: 0
Site Location: North Kingstown, Rhode Island Revision Date: August 2010

SAP Worksheet #35 — Validation (Steps lla and 1lb) Process Table (Continued)

Responsible for Validation

Step lla/ llb Validation Input Description Vel
(name, organization)
IIb SAP/ Laboratory Sensitivity - Ensure that the project LOQs listed in Worksheet #15 were achieved. Project Chemist or Data Validators,
Data Packages/ Tetra Tech
EDDs

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

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

Project Chemist or Data Validators,
Tetra Tech

Deviations - Summarize deviations from methods, procedures, or contracts in the
Data Validation Report. Determine the impact of any deviation from sampling or
analytical methods and SOPs requirements and matrix interferences effect on the
analytical results. Qualify data results based on method or QC deviation and explain | Project Chemist or Data Validators,
all the data qualifications. Print a copy of the project database qualified data Tetra Tech

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.
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Project-Specific Sampling and Analysis Plan
Site Name: CED Area/QDC Outfall 001, NCBC Davisville

Project Name: Confirmatory Sampling and Drain Line Investigation

Site Location: North Kingstown, Rhode Island

SAP Worksheet #36 — Analytical Data Validation (Steps lla and 1lb) Summary Table

(UFP-QAPP Manual Section 5.2.2.1)

Title: Sampling and Analysis Plan

Document No.: W5209575DF
Revision Number: 0
Revision Date: August 2010

Data Validator

be applied using these criteria.

Step lla/lIb Matrix Aréalytlcal Validation Criteria (title and organizational
roup SO0
affiliation)
Tier 11" data validation. Project-specific criteria for VOCs by SW-846
. . 8260C, SVOCs by SW-846 8270D, PAHs by SW-846 8270D SIM, and .
’ Soil, Sediment, | VOCs, SVOCs, | cpn 4ng EXTPH by SW-846 8015D are listed in Worksheets #12, #15, | -etra Tech, Project
aandllb | and Residual PAHs. GRO, 494 and #28. Reaion | EPA-NE Data Validation F ional Guideli Chemist (L. Guzman)
Material ExTPH : <c. heglon ata Validation Functional Guidelines | y'siatf chemists
for Evaluating Environmental Analyses, Part I, December 1996
(USEPA, 1996) will be applied using these criteria.
Tier 1 data validation. Project-specific criteria for PCBs by SW-846
Soil, Sediment, 8082A are listed in Worksheets #12, #15, #24, and #28. Region | EPA- | Tetra Tech, Project
[laand llb | and Residual PCBs NE Data Validation Functional Guidelines for Evaluating Environmental | Chemist (L. Guzman)
Material Analyses, Part Ill, February 2004 (USEPA, 2004) will be applied using and staff chemists
these criteria.
Tier 11"V data validation. Project-specific criteria for metals by SW-846
Soil, Sediment, 6010C/6020A/7471B are listed in Worksheets #12, #15, #24, and #28. Tetra Tech, Project
llaand llb | and Residual TAL Metals Region | EPA-NE Data Validation Functional Guidelines for Evaluating Chemist (L. Guzman)
Material Environmental Analyses, Part IV, November 2008 (USEPA, 2008) will and staff chemists

1 — As defined in the Region | EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses, Part |, Attachment B, “Region 1
Tiered Organic and Inorganic Data Validation Guidelines”, July 1, 1993, Draft (USEPA, 1993).
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Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville Document No.: W5209575DF
Project Name: Confirmatory Sampling and Drain Line Investigation Revision Number: 0
Site Location: North Kingstown, Rhode Island Revision Date: August 2010

SAP Worksheet #37 — Usability Assessment
(UFP-QAPP Manual Section 5.2.3)

Data Usability Assessment

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

Completeness: The FOL acting on behalf of the Project Team will determine whether deviations from the
scheduled sample collection or analyses occurred. If they have occurred and the Tetra Tech PM determines
that the deviations compromise the ability to meet project objectives she will consult with the Navy RPM and
other project team members, as necessary (determined by the Navy RPM), to develop appropriate corrective
actions.

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

Accuracy: The Project Chemist acting on behalf of the Project Team will determine whether the
accuracy/bias goals were met for project data. This will be accomplished by comparing percent recoveries
of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in Worksheet #28. This
assessment will include an evaluation of field and laboratory contamination; instrument calibration
variability; and analyte recoveries for surrogates, matrix spike, matrix spike duplicate, and laboratory control
samples. If the goals are not met, limitations on the use of the data will be described in the project report.
Bias of the qualified results and a description of the impact of identified non-compliances on a specific data
package or on the overall project data will be described in the project report.

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

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

Sensitivity: The Project Chemist acting on behalf of the Project Team will determine whether project
sensitivity goals listed in Worksheet #15 are achieved. The overall sensitivity and quantitation limits from
multiple data sets for each matrix and analysis will be compared. If sensitivity goals are not achieved, the
limitations on the data will be described.
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Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: CED Area/QDC Outfall 001, NCBC Davisville Document No.: W5209575DF
Project Name: Confirmatory Sampling and Drain Line Investigation Revision Number: 0
Site Location: North Kingstown, Rhode Island Revision Date: August 2010

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

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

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

Identify the personnel responsible for performing the usability assessment:

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

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

The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or rejection
(R). The project report will identify and describe the data usability limitations and suggest re-sampling or other
corrective actions, if necessary. Graphical presentations of the data such as concentration tag maps will be
generated as part of the overall data evaluation process.
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APPENDIX A

SITE PHOTOGRAPHS



Photos, Page 1 of 1

Date: 11/12/08 Picture No. 1 Location: QDC Outfall 001

Date: 11/12/08 Picture No. 2 Location: QDC Outfall 001
Comment:  Sign identifying QDC Outfall 001.

Comment: Stone headwall and outfall pipe.

QDC Outfall 001

Date: 11/12/08 Picture No. 3 Location:

Comment: Soil stockpile. Note sign from Picture 2 on right.

Date: 11/12/08 Picture No. 4 Location: QDC Outfall 001

Comment: View looking into outfall pipe.




APPENDIX B

SOIL STOCKPILE SAMPLE ANALYTICAL DATA



RI Analytical Laboratories, Inc.
ONLINE REPORTING SYSTEM

Work Order #: 081222762 Global Remediation Services
Description #: PROJECT# GR08002 TTNUS/FORMER 1 Westinghouse Plaza Boston, MA 02137
Date Received: 12/17/2008

Date Completed: 12/18/2008

SAMPLE #: 001

SAMPLE DESCRIPTION: OUTFALL SOIL
SAMPLE TYPE: COMPOSITE

SAMPLE DATE/TIME: 12/16/2008 @ 12:00AM

Sample Detection Date

Parameter Results Limit Units  Method Analyzed
Flashpoint >200 80 degF  SW846 1010 12/18/2008
Total Petroleum Hydrocarbons 12/18/2008
C6-C10 <75 75 ?r?/ K9 sws4e80158  12/18/2008
C10-C28 10000 25 g‘rg’ K9 sws4680158  12/18/2008
C28-C36 1600 130 3}3’ K9 sws4e80158  12/18/2008
Extraction date Extracted SW846 3545 12/17/2008
PCB 12/18/2008
Aroclor-1016 0.2 0.1 g‘rg’ K9 sw-8468082  12/18/2008
Aroclor-1221 <0.1 0.1 3}3’ K9 sw-846 8082 12/18/2008
Aroclor-1232 <0.1 0.1 g‘rg’ K9 sw-8468082  12/18/2008
Aroclor-1242 <0.1 0.1 3}3’ kK9 sw-846 8082 12/18/2008
Aroclor-1248 <0.1 0.1 g‘rg’ K9 sw-8468082  12/18/2008
Aroclor-1254 <0.1 0.1 3}3’ kK9 sw-846 8082 12/18/2008
Aroclor-1260 03 0.1 3”3’ K9 sw-8468082  12/18/2008
Surrogate RANGE SW-846 8082 12/18/2008
Tetrachloro-m-xylene (TCMX) 109 30-150% SW-846 8082 12/18/2008
Decachlorobiphenyl 35 30-150% SW-846 8082 12/18/2008
Extraction date Extracted SW846 3545 12/17/2008
Volatile Organic Compounds 12/18/2008
Benzene <0.07 0.07 ma/kg  5035/82608 12/18/2008

dry
Bromobenzene <007 007 3”3’ kK3 5035/82608 12/18/2008
Bromochloromethane <0.07 0.07 3}3’ kg 5035/82608 12/18/2008
Bromodichloromethane <007 007 3”3’ kK3 5035/82608 12/18/2008
Bromoform <0.07 0.07 ma/kg  5035/82608 12/18/2008
dry

Bromomethane <044 044 3”3’ kK3 5035/82608 12/18/2008
n-Butylbenzene 0.79 0.07 makg  5035/82608 12/18/2008

dry



Sec-butylbenzene
tert-Butylbenzene

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane(EDB)
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethylene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene

p-lsopropyltoluene

0.61

0.14

<0.07

25

<0.37

<0.07

<0.37

<0.07

<0.07

<0.07

<0.15

<0.07

<0.15

0.18

0.14

0.95

<0.37

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

0.09

14

0.07

0.07

0.07

0.07

0.37

0.07

0.37

0.07

0.07

0.07

0.15

0.07

0.15

0.07

0.07

0.07

0.37

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008



Methylene Chloride
n-Propylbenzene
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Chloride

o-Xylene

m,p-Xylene

Total Xylene

Methyl Tertiary Butyl Ether (MTBE)

Surrogates
Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene
1,2 Dichloroethane-d4
PAH

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene

<0.07

0.27

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

<0.07

0.18

<0.07

<0.07

<0.07

<0.07

<0.07

1.2

2.0

<0.07

0.15

<0.07

0.15

<0.07

94

101

112
97

<21

<2.1

6.3

9.0

24

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

2.1

21

2.1

21

2.1

mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
RANGE
70-130%
70-130%
70-130%
70-130%

mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B

5035/8260B
5035/8260B
5035/8260B
5035/8260B
5035/8260B

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008



Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
2-Methylnaphthalene

Dibenzofuran

Moisture
Surrogates
Nitrobenzene-d5
2-Fluorobiphenyl
P-Terphenyl-d14
Extraction date

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Silver

Percent Solids
TCLP Metals
Arsenic
Barium
Cadmium
Chromium
Lead

Mercury
Selenium
Silver

Water hg Prep

8.6
48
32
17
20
26
20
16
6.9
3.1
5.4
8.3
<2.1

20

127

130

43
Extracted

45
100
3.0
48
420
0.17
<13

<1.9
80.0

<1.0
<2.0
0.066
<0.30
1.1
<0.010 *
<1.0
<0.20
Digested

2.1

8.3

2.1

21

2.1

21

2.1

21

2.1

21

2.1

21

2.1

1.9

0.64

0.32

2.6

0.15

1.9

1.0
2.0
0.050
0.30
0.40
0.010
1.0
0.20

mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry

%
RANGE
30-130%
30-130%
30-130%

mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry
mg/kg
dry

%

mg/|
mg/|
mg/|
mg/|
mg/|
mg/|
mg/|
mg/|

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SW-846 8270D

SM2540 G.
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW846 3545

SW-846 6010

SW-846 6010

SW-846 6010

SW-846 6010

SW-846 6010

SW-846 7471A

SW-846 6010

SW-846 6010
SM2540 G.

SW-846 6010
SW-846 6010
SW-846 6010
SW-846 6010
SW-846 6010
SW-846 7470A
SW-846 6010
SW-846 6010
SW-846 7470A

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/17/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/17/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/18/2008

12/17/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008
12/18/2008



Extraction date 10.29 SW846 5035 12/18/2008

ONLINE REPORTING DISCLAIMER:

Any data obtained from R.I. Analytical Inc.'s Online Data Reporting System is provided by R.I. Analytical Laboratories Inc. solely for the use of the
client identified in the report. This data is reported from a databank that may not be finalized and as such, the data should be considered 'draft'
and is subject to change. Final data reports are issued from R.l. Analytical Laboratories as approved Certificates of Analysis. The format of the
data as presented in this Online Data Reporting System does not meet NELAC reporting criteria.
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FIELD DOCUMENTATION FORMS



@ TETRA TECH NUS, INC.

PHOTOIONIZATION DETECTOR FIELD CALIBRATION LOG

Serial No.: Model No.: Decal No.:
Site Name/Location: Tetra Tech NUS Charge No.:
(AM) (PM)
CALIBRATION STANDARD GAS- CALIBRATION READING CALIBRATION CHECK SIGNATURE COMMENTS
DATE ISOBUTYLENE Isobutylene Equiv. (ppm) Isobutylene Equiv. (ppm)
Lot # / AM:
Conce. = ppm PM:
Lot # / AM:
Conc. = ppm PM:
Lot # / AM:
Conc. = ppm PM:
Lot # / AM:
Conc. = ppm PM:
Lot # / AM:
Conc.=______________ppm PM:
Lot # / AM:
Conc. = ppm PM:
Lot # / AM:
Conc. = ppm PM:
Lot # / AM:+
Conc. = ppm PM:
Lot # / AM:
Conc. = ppm PM:

TtNUS Form 0006




Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By:

[1 Surface Soil C.0.C. No.:

[l Subsurface Soil

[ Sediment Type of Sample:

[] Other: [ Low Concentration

1 QA Sample Type: [] High Concentration

Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:

Method:

Monitor Reading (

Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Other

Signature(s):

MS/MSD Duplicate ID No.:




TEST PIT LOG Page _ of

E Tetra Tech NUS, Inc.

PROJECT NAME: TEST PIT No.:
PROJECT NUMBER: DATE:
LOCATION: GEOLOGIST:
MATERIAL DESCRIPTION PID/FID READING
Lithology
Depth Change |: Remarks

(Ft.) (Depth/Ft.)}:

»w O wmC

TEST PIT CROSS SECTION AND / OR PLAN VIEW

REMARKS:

PHOTO LOG:




@ TETRATECH NUS, INC.

s

CHAIN OF CUSTODY | NUMBER 4 8 i 9 | PAGE OF
PROJECT NO: FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
SAMPLERS (SIGNATURE)_ FIELD OPERATIONS LEADER | PHONE NUMBER ADDRESS
CARRIER/WAYBILL NUMBER CITY, STATE
i
CONTAINER TYPE / / / / / / /
- PLASTIC (P) or GLASS (G)
STANDARD TAT [] g PRESERVATIVE
RUSH TAT [] 4 USED
00 24nhr. [J48hr. [N 72hr. [ 7day [1 14day a
- ]
— I 5 w
E|E |8 |= E
= |z |k | B |E
z = o |8 P38
o o = -~ |ooo| o
= w o x W= w
W < Q = E~ |0 5
< [&] O. [ RO <2 A
g ¥ (o]} (e} [e} g -~ OO o
TIME SAMPLE ID - F @ wljeoo =
1. RELINQUISHED BY DATE TIME 1. RECEIVED BY DATE TIME
2. RELINQUISHED BY DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME
COMMENTS
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001




@ TETRA TECH NUS, INC.

VOC SOIL SAMPLE COLLECTION/PRESERVATION LOG SHEET

Sample Container Lot # Preserved in the field Date:
LOW CONCENTRATION VOC HIGH CONCENTRATION LAB
. . Tare Weight Final Weight Soil Tare Weight . Soil Final Weight
Sample # Eottttle ,\Y'al tl)D VOI?At/”? Free Vial + 5 ml H,0 Vial + H,0 + Sample Methﬁnol Vial + W '.:”;]‘?I Sample Vial + Pres. +
etter umber ater Q) Sample () Weight (g) (mL) Pres. (9) eight (9) Weight (g) Sample (g)
TtNUS Form 0040
Note: Tare weight = vial, preservative, cap and magnetic stirrer, if applicable
Laboratory Analysts Initials: Date:
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Subject Number Page
CT-05 20of7
DATABASE RECORDS AND Revision Effective Date
QUALITY ASSURANCE 2 01/29/01
1.0 PURPOSE

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

2.0 SCOPE

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

3.0 GLOSSARY

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

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

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

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

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

4.0 RESPONSIBILITIES

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

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

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

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

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

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

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

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

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

5.0 PROCEDURES
5.1 Introduction

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

52 File Establishment

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

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

5.3 Electronic Deliverables

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

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

5.5 Chain-of-Custody Forms

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

5.6 Data Validation Letters

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

5.7 Historical Data

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

the electronic database.

6.0 RECORDS

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

on both the top and end of the storage box:

Database Record File
PROJECT NUMBER: __
SITENAME:
DATEFILED: _/ /

SUMMARY OF CONTENTS ENCLOSED

BOX _OF _

Project- or program-specific record keeping requirements shall take precedence over the record keeping

requirements of this SOP.
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ATTACHMENT A
1% MIS REQUEST FORM

Tetra Tech NUS, Inc.

Project Name:

Request Date:

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

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

Sampling Date(s):

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

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

O

[] Chemica! data needs to be forinated electronically

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

D Hydrology data needs to be entered from hardcopy

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Estimated # of Samples

Tables: T Full Data Printout

] 'Summary of Positive Hits

Occurance and Distribution

] with criteria

Sampling Analytical Summary:
[[] Oner: .

Estimated Hours
Dus Date
Complete ETS Charge No.

Additional Instructions:

GIS: General Facility Location

Site Location :

Sample Location Proposed

[]
[] Potentiometric Contours/Groundwater Flow
]

[ ] Sample Location Existing

[-] Tag Map Single Round

| | Tag Map Muttiple Round

Isoconcentrations i
Chart Map :

3D Visualization )

[ ] EGISCD

| ] Other:

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Statistics: [ ] Yes
Estimated Hours
Due Date

Complete ETS Charge No.

Additional Instructions:

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

Additional Instructions:
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1.0 PURPOSE

The purpose of this document is to establish standard procedures and technical guidance on borehole
and sample logging.

2.0 SCOPE

These procedures provide descriptions of the standard techniques for borehole and sample logging.
These techniques shall be used for each boring logged to provide consistent descriptions of subsurface
lithology. While experience is the only method to develop confidence and accuracy in the description of
soil and rock, the field geologist/engineer can do a good job of classification by careful, thoughtful
observation and by being consistent throughout the classification procedure.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Site Geologist. Responsible for supervising all boring activities and assuring that each borehole is
completely logged. If more than one rig is being used on site, the Site Geologist must make sure that
each field geologist is properly trained in logging procedures. A brief review or training session may be
necessary prior to the start up of the field program and/or upon completion of the first boring.

5.0 PROCEDURES

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To
maintain a consistent flow of information, it is imperative that the field geologist/engineer understand and
accurately use the field classification system described in this SOP. This identification is based on visual
examination and manual tests.

5.1 Materials Needed

When logging soil and rock samples, the geologist or engineer may be equipped with the following:

Rock hammer

Knife

Camera

Dilute hydrochloric acid {HCI)

Ruler (marked in tenths and hundredths of feet)
Hand Lens

5.2 Classification of Soils

All data shall be written directly on the boring log (Figure 1) or in a field notebook if more space is needed.
Details on filling out the boring log are discussed in Section 5.5.
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BORING LOG (EXAMPLE)
AN
@ BORING LOG age___of __
PROJECT NAME: BORING NUMBER:~
PROJECT NUMBER: N\ DATE: /
DRILLING COMPANY: N\ GEOLOGIST: /
DRILLING RIG: N\ DRILLER: ) / _
1T I Y "MATERIAL DESCRIPTION T T Fioeio roscing twom)
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S SR R e (::,:::, ¢ Color Material Classification g Remarks g E 3 %
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| Z:Z _ _ NENS
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ng, enter rock brokeness.
** include ménitor reading in & foot intervais @ b i reading freq if elevated read. Drilling Area
) Background (ppm):E:}\
nvérted to Well: Yes No
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5.21 USCS Classification

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of
classification is detailed in Figure 1 (Continued).
This method of classification identifies soil types on the basis of grain size and cohesiveness.

Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).
Some classification systems define size ranges for these soil particles, but for field classification
purposes, they are identified by their respective behaviors. Organic material (O) is a common component
of soil but has no size range; it is recognized by its composition. The careful study of the USCS will aid in
developing the competence and consistency necessary for the classification of soils.

Coarse-grained soils shall be divided into rock fragments, sand, or gravel. The terms sand and gravel not
only refer to the size of the soil particles but also to their depositional history. To insure accuracy in
description, the term rock fragments shall be used to indicate angular granular materials resuiting from the
breakup of rock. The sharp edges typically observed indicate little or no transport from their source area,
and therefore the term provides additional information in reconstructing the depositional environment of
the soils encountered. When the term "rock fragments” is used it shall be followed by a size designation
such as "(1/4 inch®-1/2 inch®)" or "coarse-sand size" either immediately after the entry or in the remarks
column. The USCS classification would not be affected by this variation in terms.

5.2.2 Color

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier
to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light
gray" or "blue-gray." Since color can be utilized in correlating units between sampling locations, it is
important for color descriptions to be consistent from one boring to another.

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically to
describe colors. Samplers tend to smear the sample surface creating color variations between the
sample interior and exterior.

The term "mottled" shall be used to indicate soils irregularly marked with spots of different colors. Mottling
in soils usually indicates poor aeration and lack of good drainage.

Soil Color Charts shall not be used unless specified by the project manager.

5.2.3 Relative Density and Consistency

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.
Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together
when compressed).

The density of noncohesive, granular soils is classified according to standard penetration resistances
obtained from split-barrel sampling performed according to the methods detailed in Standard Operating
Procedures GH-1.3 and SA-1.3. Those designations are:
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Designation Standard Penetration
Resistance
(Blows per Foot)
Very loose Oto4
Loose 51010
Medium dense 11to0 30
Dense 31 to 50
Very dense Over 50

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a 2-
inch outside diameter 12 inches into the material using a 140-pound hammer falling freely through
30 inches. The sampler is driven through an 18-inch sample interval, and the number of blows is
recorded for each 6-inch increment. The density designation of granular soils is obtained by adding the
number of blows required to penetrate the last 12 inches of each sample interval. It is important to note
that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in the tip, the
resulting blow count will be erroneously high, reflecting a higher density than actually exists. This shall be
noted on the log and referenced to the sample number. Granular soils are given the USCS classifications
GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1).

The consistency of cohesive soils is determined by performing field tests and identifying the consistency
as shown in Figure 2.

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1).

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values
listed in the table as Unconfined Compressive Strength), or by hand by determining the resistance to
penetration by the thumb. The pocket penetrometer and thumb determination methods are conducted on
a selected sample of the soil, preferably the lowest 0.5 foot of the sample in the split-barrel sampler. The
sample shall be broken in half and the thumb or penetrometer pushed into the end of the sample to
determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment. If
the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard soil.
Consistency shall not be determined solely by blow counts. One of the other methods shall be used in
conjunction with it. The designations used to describe the consistency of cohesive soils are shown in
Figure 2.

5.24 Weight Percentages

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various
grain types. The following terms are useful in the description of soil:

Terms of Identifying Proportion of the Defining Range of

Component Percentages by Weight
Trace 0 - 10 percent
Some 11 - 30 percent

LAdjective form of the soil type (e.g., "sandy") 31 - 50 percent
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CONSISTENCY FOR COHESIVE SOILS

Consistency [ Standard Unconfined Field Identification
Penetration Compressive
Resistance Strength
(Blows per (Tons/Sq. Foot by
Foot) pocket
penetration)
Very soft Oto2 Less than 0.25 Easily penetrated several inches by fist
Soft 2to4 0.25t0 0.50 Easily penetrated several inches by
thumb
Medium stiff 4t08 0.50t0 1.0 Can be penetrated several inches by
thumb with moderate effort
Stiff 8to 15 1.0t020 Readily indented by thumb but
penetrated only with great effort
Very stiff 1510 30 20t04.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 Indented with difficulty by thumbnail
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Examples:

e Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

¢ Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt.
» Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay.
o Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.

5.25 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In
dry soil, there appears to be little or no water. Saturated samples obviously have all the water they can
hold. Moist and wet classifications are somewhat subjective and often are determined by the individual's
judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand or on a porous
surface liberates water, i.e., dirties or muddies the surface. Whatever method is adopted for describing
moisture, it is important that the method used by an individual remains consistent throughout an entire
drilling job.

Laboratory tests for water content shall be performed if the natural water content is important.

5.2.6 Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding
thickness for soil and rock is depending on grain size and composition. The classification to be used for
stratification description is shown in Figure 3.

5.2.7 Texture/Fabric/Bedding

The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity of
the particles: rounded, subrounded, subangular, and angular. Fabric shall be noted as to whether the
particles are flat or bulky and whether there is a particular relation between particles (i.e., all the flat
particles are parallel or there is some cementation). The bedding or structure shall also be noted (e.g.,
stratified, lensed, nonstratified, heterogeneous varved).

5.2.8 Summary of Soil Classification

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. The
hierarchy of classification is as follows:

Density and/or consistency
Color

Plasticity (Optional)

Soil types

Moisture content
Stratification

Texture, fabric, bedding
Other distinguishing features
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BEDDING THICKNESS CLASSIFICATION

Thickness Thickness Classification
(metric) (Approximate
English Equivalent)
> 1.0 meter >3.3 Massive
30 cm - 1 meter 1.0'-3.3 Thick Bedded
10cm-30cm 4"-1.0 Medium Bedded
3cm-10cm 1" - 4" Thin Bedded
1cm-3cm 2/5" - 1" Very Thin Bedded
3mm-1cm 1/8" - 2/5" Laminated
1mm-3mm 1/32" - 1/8" Thinly Laminated
<1 mm <1/32" Micro Laminated

(Weir, 1973 and Ingram, 1954)
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53 Classification of Rocks

Rocks are grouped into three main divisions: sedimentary, igneous and metamorphic. Sedimenta rocks
are by far the\predominant type exposed at the earth's surface. The following basic names are applied to
_ the types of rodks found in sedimentary sequences:

e Sandstone - Made up predominantly of granular materials ranging between 1/16 to 2 in diameter.

~ e Siltstone - Made\yp of granular materials less than 1/16to 1/256 mm in digmeter. Fractures
irregularly. Medium Yhick to thick bedded.

e Claystone - Very fine-grajned rock made up of clay and silt-size materials. Fractures irregularly. Very
smooth to touch. Generally has irregularly spaced pitting on surface of drijied cores.

» Shale - A fissile very fine-grained rock. Fractures along bedding planes.

e Limestone - Rock made up predominantly of calcite (CaCO‘ ! Effervesces strongly upon the
application of dilute hydrochloric acn,

e Coal - Rock consisting mainly of organic\remains.

e Others - Numerous other sedimentary rocR\types are gresent in lesser amounts in the stratigraphic
record. The local abundance of any of these ¥ock types is dependent upon the depositional history of
the area. Conglomerate, halite, gypsum, dolomite,/anhydrite, hgmte etc. are some of the rock types
found in lesser amounts.

In classifying a sedimentary rock the following higrarchy skall be noted:

Rock type

Color :
Bedding thickness
Hardness

Fracturing
Weathering

Other characteristics

5.3.1 Rock Type

As described above, {Here are numerous types of sedimentary rocks. In mosi\cases, a rock will be a
combination of several grain types, therefore, a modifier such as a sandy siltstons, or a silty sandstone
can be used. Thefnodifier indicates that a significant portion of the rock type is compsed of the modifier.
Other modifiers gan include carbonaceous, calcareous, siliceous, etc.

Grain size 45 the basis for the classification of clastic sedimentary rocks. Figure 4 Ig the Udden-
WentworiH classification that will be assigned to sedimentary rocks. The individual boundaries are slightly
different’'than the USCS subdivision for soil classification. For field determination of grain sizes, a scale
can bé used for the coarse grained rocks. For example, the division between siltstone and claystone may
nof/be measurable in the field. The boundary shall be determined by use of a hand lens. If the\grains
“cdnnot be seen with the naked eye but are distinguishable with a hand lens, the rock is a siltstone. ¥ the
“grains are not distinguishable with a hand lens, the rock is a claystone.
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FIGURE 4

GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name

Grain Size Diameter

Cobbles > 64 mm
Pebbles 4 -64 mm
Granules 2-4mm

Very Coarse Sand 1-2mm
Coarse Sand 0.5-1mm
Medium Sand 0.25-0.5mm
Fine Sand 0.125 - 0.25 mm
Very Fine Sand 0.0625 - 0.125 mm
Silt 0.0039 - 0.0625 mm

After Wentworth, 1922
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5.3.2 Color

The color sf a rock can be determined in a similar manner as for soil samples. Rock core Samples shall
be classified\while wet, when possible, and air cored samples shall be scraped clean of€uttings prior to
. color classificatjons.

Rock color charts spall not be used unless specified by the Project Manager.

5.3.3 Bedding Thickness

The bedding thickness designations applied to soil classification (see Figupé 3) will also be used for rock
classification. .

534 Hardness

The hardness of a rock is a function o the compaction, cementafion, and mmeraloglcal composition of the
rock. A relative scale for sedimentary rdgk hardness is as folloys:

e Soft - Weathered, considerable erosionQf core, easily gouged by screwdriver, scratched by fingernail.
Soft rock crushes or deforms under pressyre of a préssed hammer. This term is always used for the
hardness of the saprolite (decomposed rockwhich/occupies the zone between the lowest soil horizon
and firm bedrock).

¢ Medium soft - Slight erosion of core, slightly gobged by screwdriver, or breaks with crumbly edges
from single hammer blow.

¢ Medium hard - No core erosion, easily scratched by sgrewdriver, or breaks with sharp edges from
single hammer blow.

e Hard - Requires several hammér blows to break and has“sharp conchoidal breaks. Cannot be
scratched with screwdriver.

Note the difference in usage Qere of the works "scratch” and "gouge."\A scratch shall be considered a
slight depression in the rock{do not mistake the scraping off of rock flour from drilling with a scratch in the
rock itself), while a gouge j§ much deeper. :

5.3.5 Fracturing

The degree of fragturing or brokenness of a rock is described by measuring the fractyres or joint spacing.
After eliminating/drilling breaks, the average spacing is calculated and the fracturing s described by the
following termsg:

e Very proken (V. BR.) - Less than 2-inch spacing between fractures
e BroKen (BR.) - 2-inch to 1-foot spacing between fractures

s Blocky (BL.) - 1- to 3-foot spacing between fractures

o assive (M.) - 3 to 10-foot spacing between fractures
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The structural integrity of the rock can be approximated by calculating the Rock Quality Designatign
(RQR) of cores recovered. The RQD is determined by adding the total lengths of all pieces exceegding
4 incheg and dividing by the total length of the coring run, to obtain a percentage.

Method of'\Calculating RQD
(After Deere\1964)

RQD % = r/l x 100

r= Total length of all pieces of the lithologic unit being measured, whigh are greater than
4 inches length, and have resulied from natural breaks. Natural breaks include
slickensides, joints, compaction slicks, bedding plane partings (riot caused by drilling),
friable zohes, etc.

| = Total length of the coring run.

5.3.6 Weathering

The degree of weathering is a signifisant parameter that is important in determining weathering profiles
and is also useful in engineering designs, The following terms capf be applied to distinguish the degree of
weathering: :

e Fresh - Rock shows little or no weathering\effect. Fracidres or joints have little or no staining and rock
has a bright appearance.

e Slight - Rock has some staining which may penejrate several centimeters into the rock. Clay filling of
joints may occur. Feldspar grains may show sorfig alteration.

e Moderate - Most of the rock, with exception of quarlg grains, is stained. Rock is weakened due to
weathering and can be easily broken withhammer.

e Severe - All rock including quariz grains is stained. Some\of the rock is weathered to the extent of
becoming a soil. Rock is very weal(

5.3.7 Other Characteristics

The following items shall be ingtuded in the rock description:

Description of contact fetween two rock units. These can be sharp or gradational.

Stratification (paralle)l cross stratified).

Description of any filled cavities or vugs.

Cementation (cal€areous, siliceous, hematitic).

Description of dny joints or open fractures.

Observation, 6f the presence of fossils.

Notation of joints with depth, approximate angle to horizontal, any mineral filling\or coating, and
degree of weathering.

All inforpriation shown on the boring logs shall be neat to the point where it can be reproduced\gn a copy
machipte for report presentation. The data shall be kept current to provide control of the drilling\program
and to indicate various areas requiring special consideration and sampling.

| N\
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3.8 Additional Terms Used in the Description of Rock

The fellowing terms are used to further identify rocks:

e Seam\- Thin (12 inches or less), probably continuous layer.

e Some - Indicates significant {15 to 40 percent) amounts of the accessory material. For example, rock
composed uf seams of sandstone (70 percent) and shale (30 percent) would be/'sandstone —- some
shale seams.

e Few - Indicates ingignificant (0 to 15 percent) amounts of the accessory material. For example, rock
composed of seam\of sandstone (90 percent) and shale (10 percent) fvould be "sandstone -- few
shale seams.”

e Interbedded - Used to \ndicate thin or very th.in alternating Seams of material occurring in
approximately equal amoumts. For example, rock composed of fhin alternating seams of sandstone
(50 percent) and shale (50 per¢ent) would be "interbedded sangétone and shale.”

e Interlayered - Used to indicate thick alternating seams of fnateriai occurring in approximately equal
amounts.

The preceding sections describe the classification of sedimentary rocks. The following are some basic
names that are applied to igneous rocks:

e Basalt - A fine-grained extrusive rock composex primarily of calcic plagioclase and pyroxene.

e Rhyolite - A fine-grained volcanic rock copfaining sbundant quartz and orthoclase. The fine-grained
equivalent of a granite.

» Granite - A coarse-grained piutonic pock consisting essentjally of alkali feldspar and quartz.
¢ Diorite - A coarse-grained plutopic rock consisting essentially\of sodic plagioclase and hornblende.

"o Gabbro - A coarse-grained glutonic rock consisting of calcic plagipclase and clinopyroxene. Loosely
used for any coarse-graingd dark igneous rock. '

The following are some basic names that are applied to metamorphic rocks:

e Slate - A very file-grained foliated rock possessing a well developed slaty cleavage. Contains
predominantly ghlorite, mica, quariz, and sericite.

e Phyllite - Afine-grained foliated rock that splits into thin flaky sheets with a silky’\sheen on cleavage
surface.

e Schigt - A medium to coarse-grained foliated rock with subparallel arrangement of the micaceous
mirerals which dominate its composition. ‘

.« /Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerals. -

¢ Quartzite - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting essentialljof
quartz sand with silica cement.
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5.4

Abbreviations

Abbreviations may be used in the description of a rock or soil. However, they shall be kept at a minimum.
Following are some of the abbreviations that may be used:

C - Coarse Lt - Light Yl - Yellow

Med - Medium I|BR - Broken Or - Orange

F - Fine |BL - Blocky SS - Sandstone
\% - Very M - Massive Sh - Shale

Sl Slight IBr - Brown LS Limestone
Occ Occasional I8 - Black Fgr Fine-grained
Tr Trace |

5.5

Boring Logs and Documentation

This section describes in more detail the procedures to be used in completing boring logs in the field.
Information obtained from the preceding sections shall be used to complete the logs. A sample boring log
has been provided as Figure 5.

The field geologist/engineer shall use this example as a guide in completing each boring log. Each boring
log shall be fully described by the geologist/engineer as the boring is being drilled. Every sheet contains
space for 25 feet of log. Information regarding classification details is provided either on the back of the
boring log or on a separate sheet, for field use.

5.5.1

Soil Classification

Identify site name, boring number, job number, etc. Elevations and water level data to be entered
when surveyed data is available. '

Enter sample number (from SPT) under appropriate column. Enter depth sample was taken from
(1 block = 1 foot). Fractional footages, i.e., change of lithology at 13.7 feet, shall be lined off at the
proportional location between the 13- and 14-foot marks. Enter blow counts (Standard Penetration
Resistance) diagonally (as shown). Standard penetration resistance is covered in Section 5.2.3.

Determine sample recovery/sample length as shown. Measure the total length of sample recovered
from the split-spoon sampler, including material in the drive shoe. Do not include cuttings or wash
material that may be in the upper portion of the sample tube.

Indicate any change in lithology by drawing a line at the appropriate depth. For example, if clayey silt
was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall be drawn at this
increment. This information is helpful in the construction of cross-sections. As an alternative,
symbols may be used to identify each change in lithology.

The density of granular soils is obtained by adding the number of blows for the last two increments.
Refer to Density of Granular Soils Chart on back of log sheet. For consistency of cohesive soils refer
also to the back of log sheet - Consistency of Cohesive Soils. Enter this information under the
appropriate column. Refer to Section 5.2.3.
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FIGURE 5
COMPLETED BORING LOG (EXAMPLE)

@ BORING LOG Page | of |
PROJECT NAME: NER~- SITE BORING NUMBER:. S®/Mw | '
PROJECT NUMBER: 9594 DATE: SREP
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~ 30" DROP

UN DT (S Y,y

Well 1.D. #: Ml = 1
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+ Enter color of the material in the appropriate column.

» Describe material using the USCS. Limit this column for sample description only. The predominant
material is described last. If the primary soil is silt but has fines (clay) - use clayey silt. Limit soil
descriptors to the following:

- Trace: 0-10 percent
- Some: 11 - 30 percent
- And/Or: 31 - 50 percent

» Also indicate under Material Classification if the material is fill or natural soils. Indicate roots, organic
material, etc.

e Enter USCS symbol - use chart on back of boring log as a guide. If the soils fall into one of two basic
groups, a borderline symbol may be used with the two symbols separated by a slash. For example -
ML/CL or SM/SP.

* The following information shall be entered under the "Remarks" column and shall include, but is not
limited by, the following: '

- Moisture - estimate moisture content using the following terms - dry, moist, wet and saturated.
These terms are determined by the individual. Whatever method is used to determine moisture,
be consistent throughout the log.

- Angularity - describe angularity of coarse grained particles using the terms angular, subangular,
subrounded, or rounded. Refer to ASTM D 2488 or Earth Manual for criteria for these terms.

- Particle shape - flat, elongated, or flat and elongated.
- Maximum particle size or dimension.
- Water level observations.
- Reaction with HCI - none, weak, or strong.
e Additional comments:

- Indicate presence of mica, caving of hole, when water was encountered, difficulty in drilling, loss
or gain of water.

- Indicate odor and Photoionization Detector (PID) or Flame lonization Detector (FID) reading if
applicable.

- Indicate any change in lithology by drawing a line through. the lithology change column and
indicate the depth. This will help when cross-sections are subsequently constructed.

- At the bottom of the page indicate type of rig, driling method, hammer size and drop, and any
other useful information (i.e., borehole size, casing set, changes in drilling method).
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- Vertical lines shall be drawn (as shown in Figure 5) in columns 8 to 8 from the bottom of each
sample to the top of the next sample to indicate consistency of material from sample to sample, if
the material is consistenf. Horizontal lines shall be drawn if there is a change in lithology, then
vertical lines drawn to that point.

- Indicate screened interval of well, as needed, in the lithology column. Show top and bottom of
screen. Other details of well construction are provided on the well construction forms.

5 ' Rock Classification

¢ Indisate depth at which coring began by drawing a line at the appropriate depth. Indicate gore run
depth&\by drawing coring run lines (as shown) under the first and fourth columns on theog sheet.
Indicate RQD, core run number, RQD percent, and core recovery under the appropriate gélumns.

e Indicate litholegy change by drawing a line at the appropriate depth as explained in $éction 5.5.1.

e Rock hardness isentered under designated column using terms as described 6n the back of the log
or as explained earlisg in this section.

o Enter color as determinethwhile the core sample is wet; if the sample is gored by air, the core shall be
scraped clean prior to deschbing color.

e Enter rock type based on sedimsptary, igneous or metamorphic. /or sedimentary rocks use terms as
described in Section 5.3. Again, be consistent in classificatiof. Use modifiers and additional terms
as needed. 'For igneous and metamorphic rock types use tgrms as described in Sections 5.3.8.

e Enter brokenness of rock or degree of fragturing under'the appropriate column using symbols VBR,
BR, BL, or M as explained in Section 5.3.5 ard as ngtéd on the back of the Boring Log.

¢ The following information shall be entered undepthe remarks column. Items shall include but are not
limited to the following:

- Indicate depths of joints, fractures apd breaks and also approximate to horizontal angle (such as
high, low), i.e., 70° angle from horjZontal, high angle.

- Indicate calcareous zones, desgfiption of any cavities or Wgs.

- Indicate any loss or gain of dyitf water.

- Indicate drop of drill tools gr'change in color of drill water.

o Remarks at the bottom of Boring Log shall include:
- Type and size of gore obtained.
-  Depth casing was set.
- Type of rig yged.

s As a final chréck the boring log shall include the following:

- Verical lines shall be drawn as explained for soil classification to indicate consistency\of bedrock
material.

¢ If applicéble, indicate screened interval in the lithology column. Show top and botiom of scteen.
Other details of well construction are provided on the well construction forms.
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5.5, Classification of Soil and Rock from Drill Cuttings

The previolg sections describe procedures for classifying soil and rock samples when corés are obtained.
However, somadrilling methods (air/mud rotary) may require classification and borehefe logging based on
identifying drill cuttings removed from the borehole. Such cuttings provide onlygeneral information on
subsurface lithology. "Sgme procedures that shall be followed when logging cutfings are:

e Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary drilling) to
obtain a cleaner sample, ptage the sample into a small sample bottle or “zip lock" bag for future
reference, and label the jar oreag (i.e. hole number, de , date, etc.). Cuttings shall be closely
examined to determine general litholQgy.

e Note any change in color-of drilling fiuid ors .- to estimate changes in lithology.

o Note drop or chattering of drilling tool
locations or lithologic changes.

6T a change in the rate of drilling, to determine fracture

e Observe loss or gain of drillip
fracture zones.

fluids or air (if air rotary™~ethods are used), to identify potential

e Record this and a er useful information onto the bo‘ring log as prowided in Figure 1.

This logging des a general description of subsurface lithology and adequete information can be
obtained threfigh careful observation of the drilling process. It is recommended that split-barrel and rock
core sampling methods be used at selected boring locations during the field investigation to provide
detailed-information to supplement the less detailed data generated through borings -drilled xsing air/mud
retary methods.

5.6 Review

Upon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed include:
e Checking for consistency of all logs.

e Checking for conformance to the guideline.

o - Checking to see that all information is entered in their respective columns and spaces.

6.0 REFERENCES

Unified Soil Classification System (USCS).
ASTM D2488, 1985.
Earth Manual, US Department of the Interior, 1974.

7.0 RECORDS

Originals of the boring logs shall be retained in the project files.
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1.0 PURPOSE

Utilities such as electric service lines, natural or propane gas lines, water and sewage lines,
telecommunications, and steam lines are very often in the immediate vicinity of work locations. Contact
with underground or overhead utilities can have serious consequences including employee injury/fatality,
property and equipment damage, substantial financial impacts, and loss of utility service to users.

The purpose of this procedure is to provide minimum requirements and technical guidelines regarding the
appropriate procedures to be followed when performing subsurface and overhead utility locating services.
It is the policy of Tetra Tech NUS, Inc. (TtNUS) to provide a safe and healthful work environment for the
protection of our employees. The purpose of this Standard Operating Procedure (SOP) is to aid in
achieving the objectives of this policy, to present the acceptable procedures pertaining to utility locating
and excavation clearance activities, and to present requirements and restrictions relevant to these types of
activities. This SOP must be reviewed by any employee potentially involved with underground or
overhead utility locating and avoidance activities.

2.0 SCOPE

This procedure applies to all TINUS field activities where there may be potential contact with underground
or overhead utilities. This procedure provides a description of the principles of operation, instrumentation,
applicability, and implementability of typical methods used to determine the presence and avoidance of
contact with utility services. This procedure is intended to assist with work planning and scheduling,
resource planning, field implementation, and subcontractor procurement. Utility locating and excavation
clearance requires site-specific information prior to the initiation of any such activities on a specific project.
This SOP is not intended to provide a detailed description of methodology and instrument operation.
Specialized expertise during both planning and execution of several of the methods presented may also
be required.

3.0 GLOSSARY

Electromagnetic Induction (EMI) Survey - A geophysical exploration method whereby electromagnetic
fields are induced in the ground and the resultant secondary electromagnetic fields are detected as a
measure of ground conductivity.

Magnetometer — A device used for precise and sensitive measurements of magnetic fields.

Magnetic Survey — A geophysical survey method that depends on detection of magnetic anomalies
caused by the presence of buried ferromagnetic objects.

Metal Detection — A geophysical survey method that is based on electromagnetic coupling caused by
underground conductive objects.

Vertical Gradiometer — A magnetometer equipped with two sensors that are vertically separated by a fixed
distance. It is best suited to map near surface features and is less susceptible to deep geologic features.

Ground Penetrating Radar — Ground Penetrating Radar (GPR) involves specialized radar equipment
whereby a signal is sent into the ground via a transmitter. Some portion of the signal will be reflected from
the subsurface material, which is then recorded with a receiver and electronically converted into a graphic
picture.
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4.0 RESPONSIBILITIES

Project Manager (PM)/Task Order Manager (TOM) - Responsible for ensuring that all field activities are
conducted in accordance with this procedure.

Site Manager (SM)/Field Operations Leader (FOL) - Responsible for the onsite verification that all field
activities are performed in compliance with approved SOPs or as otherwise directed by the approved
project plan(s).

Site Health & Safety Officer (SHSO) — Responsible to provide technical assistance and verify full
compliance with this SOP. The SHSO is also responsible for reporting any deficiencies to the Corporate
Health and Safety Manager (HSM) and to the PM/TOM.

Health & Safety Manager (HSM) — Responsible for preparing, implementing, and modifying corporate health
and safety policy and this SOP.

Site Personnel — Responsible for performing their work activities in accordance with this SOP and the TtNUS
Health and Safety Policy.

5.0 PROCEDURES

This procedure addresses the requirements and technical procedures that must be performed to minimize
the potential for contact with underground and overhead utility services. These procedures are addressed
individually from a buried and overhead standpoint.

5.1 Buried Utilities

Buried utilities present a heightened concern because their location is not typically obvious by visual
observation, and it is common that their presence and/or location is unknown or incorrectly known on
client properties. This procedure must be followed prior to beginning any subsurface probing or
excavation that might potentially be in the vicinity of underground utility services. In addition, the Utility
Clearance Form (Attachment 3) must be completed for every location or cluster of locations where
intrusive activities will occur.

Where the positive identification and de-energizing of underground utilities cannot be obtained and
confirmed using the following steps, the PM/TOM is responsible for arranging for the procurement of a
qualified, experienced, utility locating subcontractor who will accomplish the utility location and
demarcation duties specified herein.

1. A comprehensive review must be made of any available property maps, blue lines, or as-builts
prior to site activities. Interviews with local personnel familiar with the area should be performed
to provide additional information concerning the location of potential underground utilities.
Information regarding utility locations shall be added to project maps upon completion of this
exercise.

2., A visual site inspection must be performed to compare the site plan information to actual field
conditions. Any findings must be documented and the site plan/maps revised. The area(s) of
proposed excavation or other subsurface activities must be marked at the site in white paint or pin
flags to identify those locations of the proposed intrusive activities. The site inspection should
focus on locating surface indications of potential underground utilities. Iltems of interest include
the presence of nearby area lights, telephone service, drainage grates, fire hydrants, electrical
service vaults/panels, asphalt/concrete scares and patches, and topographical depressions. Note
the location of any emergency shut off switches. Any additional information regarding utility
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locations shall be added to project maps upon completion of this exercise and returned to the
PM/TOM.

If the planned work is to be conducted on private property (e.g., military installations,
manufacturing facilities, etc.) the FOL must identify and contact appropriate facility personnel
(e.g., public works or facility engineering) before any intrusive work begins to inquire about (and
comply with) property owner requirements. It is important to note that private property owners
may require several days to several weeks advance notice prior to locating utilities.

[f the work location is on public property, the state agency that performs utility clearances must be
notified (see Attachment 1). State “one-call” services must be notified prior to commencing
fieldwork per their requirements. Most one-call services require, by law, 48- to 72-hour advance
notice prior to beginning any excavation. Such services typically assign a "ticket" number to the
particular site. This ticket number must be recorded for future reference and is valid for a specific
period of time, but may be extended by contacting the service again. The utility service will notify
utility representatives who then mark their respective lines within the specified time frame. It
should be noted that most military installations own their own utilities but may lease service and
maintenance from area providers. Given this situation, “one call” systems may still be required to
provide location services on military installations.

Utilities must be identified and their locations plainly marked using pin flags, spray paint, or other
accepted means. The location of all utilities must be noted on a field sketch for future inclusion on
project maps. Ultility locations are to be identified using the following industry-standard color code
scheme, unless the property owner or utility locator service uses a different color code:

white  excavation/subsurface investigation location
red  electrical
yellow  gas, oil, steam
orange telephone, communications
blue  water, irrigation, slurry
green  sewer, drain

Where utility locations are not confirmed with a high degree of confidence through drawings,
schematics, location services, etc., the work area must be thoroughly investigated prior to
beginning the excavation. In these situations, utilities must be identified using safe and effective
methods such as passive and intrusive surveys, or the use of non-conductive hand tools. Also, in
situations where such hand tools are used, they should always be used in conjunction with
suitable detection equipment, such as the items described in Section 6.0 of this SOP. Each
method has advantages and disadvantages including complexity, applicability, and price. It also
should be noted that in some states, initial excavation is required by hand to a specified depth.

At each location where trenching or excavating will occur using a backhoe or other heavy
equipment, and where utility identifications and locations cannot be confirmed prior to
groundbreaking, the soil must be probed using a device such as a tile probe which is made of
non-conductive material such as fiberglass. If these efforis are not successful in clearing the
excavation area of suspect utilities, hand shoveling must be performed for the perimeter of the
intended excavation.

All utilities uncovered or undermined during excavation must be structurally supported to prevent
potential damage. Unless necessary as an emergency corrective measure, TtiNUS shall not
make any repairs or modifications to existing utility lines without prior permission of the utility
owner, property owner, and Corporate HSM. All repairs require that the line be
locked-out/tagged-out prior to work.
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5.2 Overhead Power Lines

If it is necessary to work within the minimum clearance distance of an overhead power line, the overhead
line must be de-energized and grounded, or re-routed by the utility company or a registered electrician. If
protective measures such as guarding, isolating, or insulating are provided, these precautions must be
adequate to prevent employees from contacting such lines directly with any part of their body or indirectly
though conductive materials, tools, or equipment.

The following table provides the required minimum clearances for working in proximity to overhead power

lines.
Nominal Voltage = Minimum Clearance
0-50 kV 10 feet, or one mast length; whichever is greater
50+ kV 10 feet plus 4 inches for every 10 kV over 50 kV or 1.5
mast lengths; whichever is greater
6.0 UNDERGROUND LOCATING TECHNIQUES

A variety of supplemental utility locating approaches are available and can be applied when additional
assurance is needed. The selection of the appropriate method(s) to employ is site-specific and should be
tailored to the anticipated conditions, site and project constraints, and personnel capabilities.

6.1 Geophysical Methods

Geophysical methods include electromagnetic induction, magnetics, and ground penetrating radar.
Additional details concerning the design and implementation of electromagnetic induction, magnetics, and
ground penetrating radar surveys can be found in one or more of the TtNUS SOPs included in the
References (Section 8.0).

Electromagnetic Induction

Electromagnetic Induction (EMI) line locators operate either by locating a background signal or by locating
a signal introduced into the utility line using a transmitter. A utility line acts like a radio antenna, producing
electrons, which can be picked up with a radiofrequency receiver. Electrical current carrying conductors
have a 60HZ signal associated with them. This signal occurs in all power lines regardless of voltage.
Utilities in close proximity to power lines or used as grounds may also have a 80HZ signal, which can be
picked up with an EM receiver. A typical example of this type of geophysical equipment is an EM-61.

EMI locators specifically designed for utility locating use a special signal that is either indirectly induced
onto a utility line by placing the transmitter above the line or directly induced using an induction clamp.
The clamp induces a signal on the specific utility and is the preferred method of tracing since there is little
chance of the resulting signals being interfered with. A good example of this type of equipment is the
Schonstedt® MAC-51B locator. The MAC-51B performs inductively traced surveys, simple magnetic
locating, and traced nonmetallic surveys.

When access can be gained inside a conduit to be traced, a flexible insulated trace wire can be used.
This is very useful for non-metallic conduits but is limited by the availability of gaining access inside the

pipe.
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Magnetics

Magnetic locators operate by detecting the relative amounts of buried ferrous metal. They are incapable
of locating or identifying nonferrous utility lines but can be very useful for locating underground storage
tanks (UST's), steel utility lines, and buried electrical lines. A typical example of this type of equipment is
the Schonstedt® GA-52Cx locator. The GA-52Cx is capable of locating 4-inch steel pipe up to 8 feet
deep.

Non-ferrous lines are often located by using a typical plumbing tool (snake) fed through the line. A signal
is then introduced to the snake that is then traced.

Ground Penetrating Radar

Ground Penetrating Radar (GPR) involves specialized radar equipment whereby a signal is sent into the
ground via a transmitter. Some portion of the signal will be reflected from the subsurface material, which
is then recorded with a receiver and electronically converted into a graphic picture. In general, an object
which is harder than the surrounding soil will reflect a stronger signal. Utilities, tunnels, UST's, and
footings will reflect a stronger signal than the surrounding soil. Although this surface detection method
may determine the location of a utility, this method does not specifically identify utilities (i.e., water vs. gas,
electrical vs. telephone); hence, verification may be necessary using other methods. This method is
somewhat limited when used in areas with clay soil types or with a high water table.

6.2 Passive Detection Surveys

Acoustic Surveys

Acoustic location methods are generally most applicable to waterlines or gas lines. A highly sensitive
Acoustic Receiver listens for background sounds of water flowing (at joints, leaks, etc.) or to sounds
introduced into the water main using a transducer. Acoustics may also be applicable {o determine the
location of plastic gas lines.

Thermal Imaging

Thermal (i.e., infrared) imaging is a passive method for detecting the heat emitted by an object.
Electronics in the infrared camera convert subtle heat differentials into a visual image on the viewfinder or
a monitor. The operator does not look for an exact temperature; rather they look for heat anomalies
(either elevated or suppressed temperatures) characteristic of a potential utility line.

The thermal fingerprint of underground utilities results from differences in temperature between the
atmosphere and the fluid present in a pipe or the heat generated by electrical resistance. In addition,
infrared scanners may be capable of detecting differences in the compaction, temperature and moisture
content of underground utility trenches. High-performance thermal imagery can detect temperature
differences to hundredths of a degree.

6.3 Intrusive Detection Surveys

Vacuum Excavation

Vacuum excavation is used to physically expose utility services. The process involves removing the
surface material over approximately a 1' x 1" area at the site location. The air-vacuum process proceeds
with the simultaneous action of compressed air-jets to loosen soil and vacuum extraction of the resulting
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debris. This process ensures the integrity of the utility line during the excavation process, as no hammers,
blades, or heavy mechanical equipment comes into contact with the utility line, eliminating the risk of
damage to utilities. The process continues until the utility is uncovered. Vacuum excavation can be used
at the proposed site location to excavate below the "utility window" which is usually 8 feet.

Hand Excavation

When the identification and location of underground utilities cannot be positively confirmed through
document reviews and/or other methods, borings and excavations may be cleared via the use of non-
conductive hand tools. This should always be done in conjunction with the use of detection equipment.
This would be required for all locations where there is a potential to impact buried utilities. The minimum
hand-excavation depth that must be reached is to be determined considering the geographical location of
the work site. This approach recognizes that the placement of buried utilities is influenced by frost line
depths that vary by geographical region. Attachment 2 presents frost line depths for the regions of the
contiguous United States. At a minimum, hand excavation depths must be at least to the frost line depth
(see Attachment 2) plus two (2) feet, but never less than 4 feet below ground surface (bgs). For hand
excavation, the hole created must be reamed large enough to be at least the diameter of the drill rig auger
or bit prior to drilling. For soil gas surveys, the survey probe shall be placed as close as possible to the
cleared hand excavation. It is important to note that a post-hole digger must not be used in this type of
hand excavation activity.

Tile Probe Surveys

For some soil types, site conditions, and excavation requirements, non-conductive tile probes may be
used. A tile probe is a “T"-handled rod of varying lengths that can be pushed into the soil to determine if
any obstructions exist at that location. Tile probes constructed of fiberglass or other nonconductive
material are readily-available from numerous vendors. Tile probes must be performed to the same depth
requirements as previously specified. As with other types of hand excavating activities, the use of a non-
conductive tile probe, should always be in conjunction with suitable utility locating detection equipment.

7.0 INTRUSIVE ACTIVITIES SUMMARY

The following list summarizes the activities that must be performed prior to beginning subsurface
activities:

1. Map and mark all subsurface locations and excavation boundaries using white paint or markers
specified by the client or property owner.

2. Notify the property owner and/or client that the locations are marked. At this point, drawings of
locations or excavation boundaries shall be provided to the property owner and/or client so they
may initiate (if applicable) utility clearance.

Note: Drawings with confirmed locations should be provided to the property owner and/or client
as soon as possible to reduce potential time delays.

3. Notify “One Call” service. If possible, arrange for an appointment to show the One Call
representative the surface locations or excavation boundaries in person. This will provide a better
location designation to the utilities they represent. You should have additional drawings should
you need to provide plot plans to the One Call service.

4, Implement supplemental utility detection techniques as necessary and appropriate to conform
utility locations or the absence thereof.
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5. Complete Attachment 3, Utility Clearance Form. This form should be completed for each
excavation location. In situations where multiple subsurface locations exist within the close
proximity of one another, one form may be used for multiple locations provided those locations
are noted on the Utility Clearance Form. Upon completion, the Utility Clearance Form and
revised/annotated utility location map becomes part of the project file.
8.0 REFERENCES

OSHA Letter of Interpretation, Mr. Joseph Caldwell, Attachment 4
OSHA 29 CFR 1926(b)(2)

OSHA 29 CFR 1926(b)(3)

TtNUS Utility Locating and Clearance Policy

TtNUS SOP GH-3.1; Resistivity and Electromagnetic Induction
TtNUS SOP GH-3.2; Magnetic and Metal Detection Surveys
TtNUS SOP GH-3.4; Ground-penetrating Radar Surveys
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ATTACHMENT 1

LISTING OF UNDERGROUND UTILITY CLEARANCE RESOURCES

=TT

ONE-CALL SYSTEMS INTERNATIONAL

Alabama
Alabama One-Call
1-800-292-8525

Alaska
Locate Call Center of Alaska, Inc.
1-800-478-3121

Arizona
Arizona Blue Stake
1-800-782-5348

Arkansas
Arkansas One Call System, inc.
1-800-482-8998

California

Underground Service Alert North

1-800-227-2600

Underground Service Alert of Southern
California

1-800-227-2600

Colorado
Utility Notification Center of Colorado
1-8090-922-1987

Connecticut
Call Before You Dig
1-800-922-4455

Delaware
Miss Utility of Delmarva
1-800-282-8555

Florida

Sunshine State One-Call of Florida, Inc.

1-800-432-4770

Georgla
Underground Protection Center, Inc.
1-800-282-7411

Hawaii
Underground Service Alert North
1-800-227-2600

ldaho

Dig Line Inc.

1-800-342-1585

Kootenal County One-Calt
1-800-428-4950

Shoshone - Bepewah One-Call
1-800-398-3285

Hiinois

JULIE, Inc.

1-800-892-0123

Digger (Chicago Utility Alert Network)
312-744-7000

Indiana

Indiana Undergrounid Plant Protection
Service

1-800-382-5544

American Public Works Association
2345 Grand Boulevard, Suite 500, Kansas City, MO 64108-2625

Phone (816) 472-6100 e Fax (818} 472-1610
Web www.apwa.net ¢ E-mail apwa@apwa.net

CONDENSED DIRECTORY

lowa
lowa One-Call
1-800-292-8989

Kansas
Kansas One-Call System, Inc,
1-800-344-7233

Kentucky
Kentucky Underground Protection Inc.
1-800-752-6007

Louisiana
Louisiana One Cal System, Inc.
1-800-272-3020

Maine
Dig Safe System, Inc.
1-888-344-7233

Maryiand

Miss Utility
1-800-287-7777

Miss Utility of Delmarva
1-800-282-8555

Massachusetts
Dig Safe System, inc,
1-888-344-7233

Michigan
Miss Dig System, Inc.
1-800-482-7171

Minnesota
Gopher State One Cait
1-800-252-1188

Mississippi
Mississippl One-Call System, Inc
1-800-227-6477

Missouri
Missouri One-Calt Syster, Inc.
1-800-344-7483

Montana

Utilities Linderground Protection Center
1-8030-424-5855

Montana One Call Center
1-800-551-8344

Nebraska
Diggers Hotline of Nebraska
1-800-331-5666

Nevada
Underground Service Afert North
1-800-227-2600

New Hampshire
Dig Safe System, Inc.
1-888-344-7233

New Jeorsey
New Jersey One Call
1-800-272-1000

New Mexico

New Mexico One Call System, Inc.
1-800-321-2537

Las Cruces- Dona Ana Blue Stakes
1-888-526-0400

New York

Dig Safely New York

1-800-962-7962

New York City- Long Island One Czli
Center

1-800-272-4480

North Carolina
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