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EXECUTIVE SUMMARY

This Sampling and Analysis Plan presents the methodologies to be used for collecting data that will be
used to determine the nature and extent of contamination related to past activities that have resulted in
what are considered releases under the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) at Tank Farm 2 (Site 10) which is part of Naval Station (NAVSTA) Newport,
formerly the Naval Education and Training Center (NETC) Newport. The data collected is also expected
to be used to estimate whether risks from exposure of human and ecological receptors to site
contaminants merit actions to further investigate or mitigate the risks, in an effort to protect human health

and the environment.

The NAVSTA Newport is located in the Towns of Newport, Middletown, and Portsmouth, Rhode Island,
approximately 25 miles southeast of Providence. Tank Farm 2 (the Site) is situated at the northern and
central portions of NETC-Newport, in Portsmouth, Rhode Island. The Site is located approximately 1,000
to 1,500 feet east of Narragansett Bay (Figure 1).

The Site occupies approximately 70 acres of land bordered by undeveloped woodlands to the west; Tank
Farm 1, a campground, and a recreational area are located to the northeast; residential housing is
located to the southeast; and Newport Naval Cable TV property and farmland about the site to the south.
The Site is occupied by eleven 2.5-million gallon capacity concrete underground storage tanks (USTSs)
(Tanks 19 through 29). Underground petroleum distribution lines connect the USTs to the Naval Fuel
Loading Area (about 1,000-feet northwest of the Site). The Site is covered with overgrown areas
(formerly grass), paved access roads, and tank access chambers. The Site also contains support

buildings, including Building 219, a former transformer building.

The tanks were constructed in the 1940s. The tanks stored No.5 fuel oil from the 1940s to 1975, distillate
fuel from 1975 to 1985, and marine diesel fuel from 1985 until the mid-1990s. Tank 22 was taken out of
service and cleaned in the 1970s and then used as a storage tank for sludge. Tank Farm 2 was operated
by the Navy until 1974, when the property was leased to the Defense Energy Support Center (DESC).
The DESC actively operated the Site until the 1990s, when the tanks were emptied and cleaned. The

DESC still maintains contractual control of the property, although it is not in active operation.

Historical information suggests that sludge from tank cleaning was disposed of on the ground surface in
the vicinity of each tank, from the 1940s to the mid-1970s (Envirodyne Engineers, Inc., 1983). Since that

time, the sludge has reportedly been disposed of at off-site facilities.

Environmental investigations and remediation have previously occurred at the Site by consultants and
contractors hired by the DESC, and have been performed under the Rhode Island Department of
Environmental Management (RIDEM) regulations. The investigations resulted in the installation of 28

monitoring wells, water level and non-aqueous phase liquid (NAPL) gauging rounds, and the collection of
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soil and groundwater samples. Monitoring wells and sampling sites were located near the tanks and in
areas identified in historic aerial photographs as areas of concern. The tanks and portions of the
distribution piping have also been cleaned and inspected, although they have not been permanently
decommissioned or given official closure by RIDEM. Soil excavations have occurred at the site to remove

soils determined to be above applicable RIDEM standards based on investigations conducted.

In accordance with decisions made by the Project Team, the Site has been segregated into Category 1
(CERCLA-regulated) areas and Category 2 (RIDEM UST Division regulated) areas, based on the
activities and the contaminants suspected to have been released in each areas. Also, RIDEM has
identified several other areas of potential concern for which the scope of investigation has not been
determined. These additional areas of potential concern are currently termed Category 3 areas, and will
be further evaluated to determine if additional investigation of these areas, if any, will be performed as a

Category 1 or Category 2 area.

This Sampling and Analysis Plan (SAP) addresses only Category 1 Areas. Based on a review of historical
environmental investigations and remediation performed at the Site, data gaps for six Category 1 areas

were identified. The Category 1 areas that will be further characterized under this SAP are:

e Four areas of concern (AOCs) where it is suspected that sludge was deposited on the ground and
burned (AOC-001, -003, -004 and -005);
o A former transformer building, also known as Building 219, and

e The former JP-5 soil pile/ buoy storage area.

Data gaps in these Category 1 AOCs have been identified as follows:

Soil samples from the four AOCs where suspected sludge burning operations took place were not
analyzed for potential site-related contaminants other than petroleum; therefore, additional soil samples
will be collected and analyzed for metals, polynuclear aromatic hydrocarbons (PAHs) and dioxins/furans
in these four Category 1 AOCs. This analyte list includes potential by-products of the burning of
petroleum sludge. Also, at the request of RIDEM, extractable total petroleum hydrocarbon (ExTPH) and

gasoline range organics (GRO) will be analyzed.

Building 219 is a former transformer building. Based on the use of this area for electrical equipment and
the possible presence of PCBs in transformer oil, and previous environmental investigations in this area
which indicated the presence of PCBs in soil, the potential contaminants in this area are PCBs. Data
gaps for Building 219 include adequate definition of the extent of the PCB contamination associated with
the Building and its equipment. Additional sampling and analysis will be performed in this area to further

define the extent of PCB contamination in soil.
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The former buoy storage area is located west of Tank 28. The area was previously investigated as:
AOCs -022, -026, -033, -034, -035 and -036. Soil and groundwater samples in this area have been
collected and analyzed for organic compounds including TPH, VOCs, and SVOCs. Groundwater from
this area has also previously been analyzed for lead. However, soil has not been analyzed for lead.
Therefore, additional sampling and analysis will be performed in this area to determine if a release of lead

has occurred from the reported storage of buoys in this area.

Soil samples at all the investigation areas addressed under this SAP will be collected using a drill rig or
direct-push methods, at depths of 0 to 1, 2 to 4 and 8 to 10 feet, barring areas where shallow refusal does
not allow soil samples collected at all depths. Groundwater samples will not be collected in these areas
because groundwater has been previously sampled and monitored, and results did not suggest

contamination migration from soil to groundwater.

Following completion of the investigations, the Navy will prepare a Data Gaps Assessment (DGA) Report
for these Category 1 areas of the Site. The report will fill the requirement for either a Study Area
Screening Evaluation (SASE) or a Remedial Investigation (RI) Report. This document will summarize the
investigation activities, describe any issues encountered in the field and corrective actions taken, provide
tables comparing soil and groundwater sampling results to screening levels and other applicable criteria,
and provide figures depicting the locations sampled and the spatial distribution of contaminants. The
Data Gaps Report will also contain recommendations for next steps, as necessary. The Draft Data Gaps

Report will be submitted to RIDEM and USEPA for review and approval.
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L Liter

LCS Laboratory Control Sample
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LOD Limits of Detection
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MCL Maximum Contaminant Level

mg/kg Milligrams per Kilogram

mL Milliliters

MPC Measurement Performance Criteria

MS Mass Spectrometer

MS Matrix Spike

Page 8 of 100



Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, Category 1 Areas
Project Name: NAVSTA Newport

Site Location: Portsmouth, Rhode Island

MSD
NAD
NAPL
NAVFAC
NAVSTA
NETC
NIRIS
ORP
OSHA
0z
%RSD
%R
PAH
PCB
PID
PM
PPE
Ppm
PQL
PQO
PSL
QA
QAM
QC
QSM
Res DEC
RF

RI
RIDEM
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Remedial Project Manager

Relative Retention Time
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Regional Screening Level

Retention Time

Sampling Analysis Plan

Study Area Screening Evaluation
Sample Delivery Group

Select lon Monitoring

Site Investigation and Remedial Action Report
Standard Operating Procedure

System Performance Check Compound
Structured Query Language

Soil Screening Level

Site Safety Officer

Semi-Volatile Organic Compound

To Be Determined

Total Chlorinated Volatile Organic Compound
Toxicity Equivalent

Total Petroleum Hydrocarbon

Tetra Tech EC

Upper Confidence Limit

U.S. Environmental Protection Agency
Underground Storage Tank

Volatile Organic Compound
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SAP Worksheet #2 -- SAP Identifying Information

Site Name/Number:  Tank Farm 2, NAVSTA Newport
Operable Unit:

Contractor Name: Tetra Tech, Inc. (Tetra Tech)
Contract Number: N62470-08-D-1001
Contract Title: Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic

Comprehensive Long-Term Environmental Action Navy (CLEAN)
Work Assignment Number (optional): CTO WE30

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

2. Identify regulatory program: 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:

Date
Introductory Session - Tetra Tech, & Mid Atlantic 10/21/2010
Introductory Session (RPM Meeting) — Tetra Tech, Mid
Atlantic, USEPA Region |, RIDEM 11/17/2010
Technical Session (Tetra Tech) 12/21/2010

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

Title Date

Draft Work Plan for Site Closure, Tank Farm 2, Foster Wheeler Environmental

Corporation. September 2003
Draft Condensed Work Plan for Soil and Groundwater Sampling, Tank Farm 2,

Tetra Tech EC, Inc. May 2005

Work Plan for Monitoring Well Installation, Tank Farm 2, Tetra Tech EC, Inc. July 2005

Email titled: ‘Tank Farm 2 Summary of issues for SAP’ (Table A-1 attached).

Email sent from Tetra Tech to EPA and RIDEM on date indicated. December 14, 2010

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

U.S. EPA, Regulatory Oversight NAVFAC, Mid-Atlantic — Responsible Party
RIDEM, Regulatory Oversight Tetra Tech, Contractor to NAVFAC
NAVSTA, Property Holder

7. Lead organization

U.S. Navy (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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Revision Number: 0
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N f SAP Telephone Number E-mail Add Maili Document Control
;r;ceipoients Title/Role Organization oot I -mal Adrsrsess(s)r ailing Number
(Optional) (Optional)
Remedial Project NAVFAC Mid . .
Roberto Pagtalunan, PE Manager (RPM) Atlantic 757-341-2010 roberto.pagtalunan@navy.mil Not applicable (NA)
Darlene Ward IR Program Contact NAVFAC Newport 401-841-6376 darlene.ward@navy.mil NA
TBD Project Chemist NAVFAC Atlantic TBD TBD NA
Dave Barclift Ecological Risk NAVFAC 215-897-4913 | david.barclift@navy.mil NA
Assessor
Remedial Project USEPA Region 1
Kymberlee Keckler Manager (RPM) Federal Facilities 617-918-1385 keckler.kymberlee @epa.gov NA
Remedial Project RIDEM Div Site .
Pamela Crump Manager (RPM) Remediation 401-222-2797 pamela.crump@dem.ri.gov NA
Dabra Seiken E’F:'c\))lt)act Manager Tetra Tech 978-474-8400 dabra.seiken@tetratech.com NA
Tom Johnston Quality Assurance .
(electronic copy) Manager (QAM) Tetra Tech 412-921-8615 tom.johnston@tetratech.com NA
Matt Soltis Health and Safety .
(electronic copy) Manager (HSM) Tetra Tech 412-921-8912 matt.soltis@tetratech.com NA
Field Operations
Kayleen Jalkut Leader_(FOL_)/PrOJect Tetra Tech 978-474-8400 kayleen.jalkut@ tetratech.com NA
Geologist/ Site
Safety Officer (SSO)
Kelly Carper Project Chemist Tetra Tech 412-921-7090 kelly.carper@tetratech.com NA
Jennifer Obrin Laboratory PM Kata_hdm Analytlc_al 207-874-2400 jobrin@katahdinlab.com NA
Services (Katahdin)
TestAmerica - jill.kellmann@testamericainc.com
Jill Kellmann Laboratory PM West Sacramento 916-374-4402 M : NA
(TestAmerica)
Administrative
Glenn Wagner Record Manager Tetra Tech 412-320-2211 glenn.wagner@tetratech.com NA
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SAP Worksheet #4 -- Project Personnel Sign-Off Sheet
(UEP-QAPP Manual Section 2.3.2)

Project personnel who are responsible for implementing portions of the SAP will be provided copies of the applicable SAP sections. Their signatures or email
receipt date will indicate that they have read the applicable SAP sections and will perform the tasks as described. If only a portion of the SAP was reviewed, then
personnel should note which sections were reviewed.

Telephone ; ; Date SAP Read
Name Organization/Title/Role Number Signature/email receipt SAP Section Reviewed
(optional)
Dabra Seiken Tetra Tech/PM, general project 978-474-8400 See Worksheet #1 All
management
Kayleen Jalkut Tetra Tech/FOL/Project Geologist, 978-474-8400 All
and SSO
Tetra Tech/QAM, quality
Tom Johnston assurance management, data 412-921-8615 See Worksheet #1 All
quality review oversight
Tetra Tech/Project Chemist,
Kelly Carper g;\boratory procurement oversight, 412-921-7090 All
ata quality review, and chemistry
support
Tetra Tech/Field Sample
Peter Seward Collection Specialist/ Sample 978-474-8400 All
collection, shipment
Tetra Tech/Database
Gary Glennon specialist/Geographic Information 978-474-8400 All

System (GIS) and analytical data
presentation and analysis

Jennifer Obrin

Katahdin/PM

207-874-2400

Worksheets #15, 19, 20,
23, 24, 25, 28, 30, 34

Jill Kellmann

TestAmerica/PM

916-374-4402

Worksheets #15, 19, 20,
23, 24, 25, 28, 30, 34

David Barclift

Navy/ Risk Assessor

215-897-4913

All
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SAP Worksheet #5 -- Project Organizational Chart

(UFP-QAPP Manual Section 2.4.1)

Lines of Authority

Kymberlee Pamela
Keckler EPA Crump RIDEM
RPM RPM

617-918-1385 401-222-2797

~

Darlene Ward
NAVY
IR Program
Contact

-

.

401-841-6376

~

Matt Soltis
Tetra Tech
Health and .
Safety :
Manager
412-921-8912 Kayleen
Jalkut
Tetra Tech
/ FOL/Project
Geologist /

SSO
978-474-8400

J

/\

-

Peter Seward Nicole Cofrin

Tetra Tech Tetra Tech
Field crew ==xxqd  GIS specialists
member

- J

Lines of Communication

Roberto Pagtalunan,
PE NAVY
RPM
757-341-2010

Dabra Seiken
Tetra Tech
Project Manager
978-474-8400

4 )

Lee Leck
Tetra Tech
Data
Manager 412-
921-7090

—

Title: Sampling and Analysis Plan
Document No.: W5211722F
Revision Number: 0

Date: July 2013

TBD
NAVY
QA Officer

Tom Johnston
Tetra Tech
Project QAM

412- 921-8615

4 )

Kelly Carper
Tetra Tech
Project
Chemist
412-921-
7090978

/

Jennifer Obrin
Katahdin Analytical
Services, Inc.
Project Manager
207-874-2400

~

Jill Kellman
TestAmerica
Project
Manager
916-374-4402

J
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Project Name: Data Gaps Assessment

Site Location: Portsmouth, Rhode Island

SAP Worksheet #6 -- Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

Title: Sampling and Analysis Plan
Document No.: W5211722F
Revision Number: 0

Date: July 2013

Communication Drivers

Responsible Affiliation

Name

Phone Number
and/or e-mail

Procedure

Regulatory Agency Interface

Tetra Tech PM

Dabra Seiken

978-474-8400

PM will notify the EPA and RIDEM RPMs at
least 48 hours prior to commencement of
field activities and 24 hours prior to a
change in schedule. PM will provide
regulators with weekly field updates via e-
mail, including activities performed that
week and a schedule of planned activities
for the following week. PM will notify
regulators via e-mail within 48 hours after
receipt of a signed concurrence letter from
the Navy RPM to change the scope of work,
and prior to execution of the work.

SAP amendments

Navy Remedial Project Manager
(RPM)

Roberto Pagtalunan

757-341-2010

RPM sends scope change within 1 week of
recognizing need for SAP amendment to
Tetra Tech Program office prior to
implementing any changes in scope.

Changes in schedule

Tetra Tech PM

Dabra Seiken

978-474-8400

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

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

Tetra Tech FOL

Kayleen Jalkut

978-474-8400

FOL informs Tetra Tech PM by phone
within same day of identifying field issue.
PM approves change same day, if
warranted. Document via FMR form.

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

Tetra Tech FOL
Tetra Tech PM

Kayleen Jalkut
Dabra Seiken

978-474-8400
978-474-8400

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

Recommendations to stop work and initiate work
upon corrective action

Tetra Tech FOL/SSO
Tetra Tech PM

Tetra Tech QAM
Navy RPM

Kayleen Jalkut
Dabra Seiken

Tom Johnston
Roberto Pagtalunan

978-474-8400
978-474-8400
412-921-8615
757-341-2010

Responsible Party informs subcontractors,
the Navy, and Project Team by phone
within 1 business day of identifying need to
stop work.
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Communication Drivers

Responsible Affiliation

Name

Phone Number
and/or e-mail

Procedure

Analytical data quality issues

Katahdin PM

TestAmerica PM

Tetra Tech Project Chemist
Navy RPM

Jennifer Obrin

Jill Kellmann

Kelly Carper
Roberto Pagtalunan

207-874-2400
916-374-4402
412-921-7090

757-341-2010

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

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

Tetra Tech Project Chemist notifies Tetra
Tech PM verbally or via e-mail within 48
hrs. of validation completion that a non-
routine and significant laboratory quality
deficiency has been detected that could
affect this project and/or other

projects. The Tetra Tech PM verbally
advises the NAVFAC RPM within 24 hours
of notification from the project chemist. The
NAVFAC RPM takes corrective action that
is appropriate for the identified

deficiency. Examples of significant
laboratory deficiencies include data
reported that has a corresponding failed
tune or initial calibration verification.
Corrective actions may include a consult
with the NAVFAC Navy Chemist.

Note: Telephone notifications to be documented via email.
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Project Name: Data Gaps Assessment
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SAP Worksheet #7 -- Personnel Responsibilities Table
UFP-QOAPP Manual Sectirﬁ.4.3)

Title: Sampling and Analysis Plan
Document No.: W5211722F
Revision Number: 0

Date: July 2013

Organizational

Name Title/Role Affiliation Responsibilities
Roberto Pagtalunan RPM Navy, NAFAC Mid Oversegs project implementation, including contract management. Scoping, data review, and
Atlantic evaluation.
Kymberlee Keckler EPA RPM USEPA Region | Par_t|C|pates in scoping, data review, evaluation, and review of the SAP Addendum. Oversees
project execution for USEPA.
Pamela Crump RIDEM RPM RIDEM, Division of Participates in scoping, data review, evaluation, and review of the SAP Addendum. Oversees
Site Remediation project execution for RIDEM.
As PM, oversees project, financial, schedule, and technical day to day management of the project.
Dabra Seiken PM, Lead Tetra Tech Provides technical review of interpreted data.
Hydrogeologist As Lead Hydrogeologist, supervises field work and preparation of geological interpretation and
text.
As FOL, supervises, coordinates, and performs field sampling activities.
FOL/Proiect As Project Geologist, assimilates geological data, prepares geological interpretation and text.
Kayleen Jalkut Geolo ist/JSSO Tetra Tech As SSO, is responsible for staff training and monitoring site conditions related to personnel safety.
9 Details of the SSO'’s responsibilities are presented in the site-specific Health and Safety Plan
(HASP).
Tom Johnston QAM Tetra Tech Ensures quality aspects of the CLEAN program are implemented, documented, and maintained.
Matt Soltis HSM Tetra Tech Oversees Tetra Tech CLEAN Program Health and Safety Program.
Participates in project scoping, prepares laboratory scopes of work, and coordinates laboratory-
Kelly Carper Project Chemist Tetra Tech related functions with laboratory. Oversees data quality reviews and quality assurance of data
validation deliverables.
Jennifer Obrin Laboratory PM Katahdin

Jill Kellmann

Laboratory PM

Test America

Coordinates analyses with laboratory chemists, ensures that scope of work is followed, provides
quality assurance (QA) of data packages, and communicates with Tetra Tech project staff.

Consolidates data in database. Analyzes and presents analytical data. Maps or oversees mapping

Gary Glennon Data Manager Tetra Tech of data in GIS or other system.

Peter Seward Staff Scientist Tetra Tech Collect, package, an_d ship samples in accordance w_|th t_he SAP. Assimilates analytical data and
prepares text regarding nature and extent of contamination.

Nicole Cofrin GIS Specialist Tetra Tech Map data in GIS.
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Title: Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport Document No.: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island

Date: July 2013

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

All field personnel will have appropriate training to conduct the field activities to which they are assigned. Additionally, each site worker will be required to
have completed a 40-hour course (and 8-hour refresher, if applicable) in Health and Safety Training as described under Occupational Safety and Health

Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4). Safety requirements are addressed in greater detail in the accompanying
site-specific Tetra Tech Health and Safety Plan (HASP), prepared under separate cover.
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Site Name: Tank Farm 2, NAVSTA Newport Document No.: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Date: July 2013

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

Project Name: Data Gaps Site Name: Tank Farm 2, NAVSTA Newport
Assessment
Projected Date(s) of Site Location: Portsmouth, Rhode Island

Sampling: Jan/Feb 2013
(Category 1)

Project Manager: Dabra
Seiken

Date of Session: October 21, 2010
Scoping Session Purpose: Develop project quality objectives using EPA DQO process

Name Title Affiliation Phgne E-mail Address Project Role
Roberto RPM mﬁYFAC C:i roberto.pagtalunan@navy.mil Remedial Project
Pagtalunan Atlantic 2010 Manager
Winoma NAVFAC | 757- . . : RPM and Team
Johnson RPM Mid- . 341- Winoma.johnson@navy.mil Leader

Atlantic 2008
Stephen Project Tetra 978- Stephen.Parker@tetratech.co - .
474- Facility coordinator
Parker Manager Tech m
8400
Comments/Decisions: Agreed to approach site using same methodology as Tank Farm 4/5 sites, where
hazardous materials releases are addressed as Category 1 under CERCLA, and fuel
/ petroleum and related releases are addressed as Category 2 under RIDEM UST
regulations. At this site AOCs where uncontrolled burning of sludge is suspected will
be Category 1 areas.
Use of Category 3 is uncertain.
Action Items: None
Consensus Decisions: None
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Project Name: Remedial
Investigation

Projected Date(s) of Sampling:
Jan/Feb 2013 (Category 1)

Project Manager: Dabra Seiken

Site Name: Tank Farm 2, NAVSTA Newport

Site Location: Portsmouth, Rhode Island

Date of Session: November 17, 2010
Scoping Session Purpose: Develop project quality objectives using EPA DQO process

Name Title Affiliation Phone # E-mail Address Project Role
. Project 978-474- . Project manager,
Dabra Seiken Manager Tetra Tech 8400 dabra.seiken@tetratech.com Lead Geologist
Roberto RPM NAVFAC 757-341- . Remedial Project
Pagtalunan Mid-Atlantic | 2010 roberto.pagtalunan@navy.mil Manager
Kymberlee 617-918- Remedial Project
Keckler RPM USEPA 1385 kymberlee.keckler@epa.gov Manager
Project 978-474- o .
Stephen Parker Manager Tetra Tech 8400 stephen.parker@tetratech.com Facility coordinator
i 401-222- . ) Remedial Project
Gary Jablonski | RPM RIDEM 2797 Gary.Jablonski@dem.ri.gov Manager )

Comments/Decisions:

Action ltems:

Consensus Decisions:

For Tank Farms 4 and 5, Category 3 areas are areas that do not fall into Category 1
or 2. A shed identified by RIDEM was the only category 3 area. However, at Tank
Farm 2, there are PCBs in soil near transformers. If facilities are operational (i.e.
power is active to a transformer), that would be a facility issue and releases would be
reported to RIDEM and likely addressed under state jurisdiction by the facility directly,
and not through the IR program, and therefore not be addressed under CERCLA.

The Navy concluded that existing AOCs associated with active utilities will not be
addressed under this remedial investigation.

None

None
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Title: Sampling and Analysis Plan
Document No.: W5211722F

Revision Number: 0
Date: July 2013

Project Name: Data Gaps
Investigation

Projected Date(s) of Sampling:
Jan/ Feb 2013 (Category 1)

Project Manager: Dabra
Seiken

Site Name: Tank Farm 2, NAVSTA Newport

Site Location: Portsmouth, Rhode Island

Date of Session: December 21,

2010

Scoping Session Purpose: Develop project quality objectives

Name Title Affiliation Phone # | E-mail Address Project Role
. Project 978-474- . Project manager,
Dabra Seiken Manager Tetra Tech 8400 dabra.seiken@tetratech.com Lead Geologist
. 978-474- .
Ann Franke Chemist Tetra Tech 8400 ann.franke @tetratech.com Chemistry support
Stephen Project 978-474- . .
Parker Manager Tetra Tech 8400 stephen.parker@tetratech.com Facility coordinator
. 978-474- .
Amy Carey Geologist Tetra Tech 8400 amy.carey@tetratech.com Field Staff

Comments/Decisions:

Discussed technical details of sampling program.

The team agreed to conduct investigations at the four former sludge burning pit AOCs,
placing borings within each area. Borings will be located in a square (15 foot by 15 foot)
grid pattern across each area to allow delineation of the extent of contamination and
collect data to represent the conditions in the surface and subsurface soil within the area.

The study areas will be established to be 50% larger than the sludge burning area. The
four units range in size from 600 square feet to 4,800 square feet. This limit is intended to
reflect a conservative exposure area for an industrial worker, where that worker’s duties
may keep him/her exposed to the impacted soil.

Action Items: None

Consensus Decisions: None
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SAP Worksheet #10 -- Conceptual Site Model
(UEP-QOAPP Manual Section 2.5.2)

10.1 SITE LOCATION AND BACKGROUND

Tank Farm 2 (“the Site”) is located in the Melville section of Portsmouth, Rhode Island, just north of
Newport, Rhode Island, close to the eastern shore of Narragansett Bay (Figure 1). It is situated on the
crest of a hill, and the topography across the property slopes westward toward the bay. Melville North
pond is the closest surface (fresh) water body, located approximately 400 feet northeast of the Site

(Figure 1). Groundwater flow at the Site is to the west and northwest.

The Site encompasses approximately 70 acres. It is bordered by undeveloped woodlands to the west
and the Naval Fire Department to the northwest. The Melville Campground and Recreational Area
borders the Site to the north and east. The Newport Naval Cable TV property and the Melville Naval

Family Housing complex are located to the southeast and south (Figure 2).

The ground surface of the Site is currently covered in vegetation, such as brush and grasses, with a few
clear areas along paved access roads. The property is enclosed along the perimeter with a security
fence. Access to the property is via Defense Highway, which runs along the western border of the Site,
between the property and Narragansett Bay. The Site has eleven 2.5-million gallon capacity, concrete,
USTs (Tanks 19 through 29) (Figure 2), that are installed in blasted bedrock sockets.

The Site also contains:

1) underground fuel distribution lines installed 10-feet below grade in concrete-lined utility trenches;

2) an underdrain system (ring drain) around each UST that collects and transfers excess
groundwater away from the USTSs;

3) sump pump chambers in the pump house next to each UST that contain pumps for the fuel
distribution lines and the ring drain;

4) buried piping connecting the fuel distribution lines and the pump houses;

5) a UST vent and a gauging house connected to each UST; and

6) support buildings, including Building 219 (B219), a former electrical service/transformer building.

In accordance with decisions made by the project team (Worksheet #9), the AOCs at the Site have been
separated into Category 1 (CERCLA- regulated), Category 2 (RIDEM UST Division regulated) areas, and
Category 3 areas (regulatory pathway not yet defined). This SAP has been prepared to address the

Category 1 areas only.

The categories of areas within the tank farms are defined as follows:
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1. Category 1 (CERCLA-regulated) areas — these are locations of releases/suspected releases of
CERCLA hazardous substance(s), which were not the result of DESC'’s petroleum operations.

2. Category 2 (RIDEM UST Division regulated) areas — these locations relate to petroleum
contamination resulting from DESC operations, and which have been, or are currently being,
addressed by DESC.

3. Category 3 areas (additional areas of concern) — areas for which the scope of investigation has

not been determined, a release is not confirmed, and a regulatory pathway is not yet defined.

The Category 1 areas consist of three types of areas/contaminants at Tank Farm 2:

1)

2)

3)

Contaminants associated with burning of tank sludge (polynuclear aromatic hydrocarbons
[PAHSs], metals, and dioxins. Sludge may have been deposited on the ground in areas of the
Site. There is some evidence that in some of these areas, the sludge was burned. Burning
sludge can alter the petroleum sludge, potentially producing dioxins and pyrogenic PAHSs,
and release elevated concentrations of heavy metals, all of which may have deposited onto
soil. Heavier petrogenic PAHs that are not combustion related products may also have been
released by this process to the surface soil. The USEPA has stated that areas where

evidence of sludge burning has taken place would be governed by CERCLA.

Areas where polychlorinated biphenyls (PCBs) may have been released to the environment.
The USEPA has stated that the areas where PCB- containing oils were used would be
governed by CERCLA.

Areas where lead may have been released to the environment from the storage of painted
buoys. The USEPA has stated that areas where lead-based paint has been released to the

environment could be governed by CERCLA.

The Category 1 portions of the Site that have not been adequately characterized with respect to PAHSs,

metals, dioxins and/or PCBs and require further investigation are:

10.2

1)

2)
3)

AOC 001, AOC-003; AOC-004 and AOC-005. (Areas where sludge may have been
deposited on the ground and burned);
Building 219 (Former Transformer Building), and

Former buoy storage area.

SITE HISTORY

The US Navy has owned the Site since at least the 1940s. The USTs were constructed in the 1940s. The
tanks stored No.5 fuel oil from the 1940s to 1975, distillate fuel from 1975 to 1985, and marine diesel fuel
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from 1985 until the mid-1990s. Tank 22 was taken out of service and cleaned in the 1970s and then used
as a storage tank for sludge. The tanks still remain on Site although they have not been used for fuel
storage since tank closure activities were performed in 1996 and 1997. The Site was operated by the
Navy until 1974, when the property was leased to the DESC. The DESC actively operated the Site until
the 1990s, when the tanks were emptied and cleaned. The DESC still maintains contractual control of

the property although it is not in active operation.

The USTs at the Site were periodically cleaned and the bottoms of the tank pumped to remove
accumulated sediments and water (sludge). Historical information suggests that this sludge was released
to the surface soil in the vicinity of each tank, from the 1940s to the mid-1970s (Envirodyne Engineers,
Inc., 1983). Since that time, the sludge was reportedly disposed of at off-site facilities. In addition, sludge
was reportedly stored in Tank 22. The open burning of sludge in four locations (AOC-001; -003; -004,
and -005) near Tanks 19 and 21 (Figure 3) was postulated, based on an analysis of aerial photographs
from the 1940s to the 1990s (TtEC, 2005).

All of the tanks and accessible tank equipment (pumps, interior pipelines and vaults) were emptied and
cleaned in 1996/1997 and have not been used for fuel storage/distribution since that time. The piping
was decommissioned. The USTs were also structurally inspected after the cleaning and all were found to
contain cracks in the sides or bottoms.  Tanks and fuel distribution piping were again cleaned in 2001.
The USTs were ballasted with about 1.25 million gallons of water each. The results of the cleaning and

decommissioning activities are provided in Appendix A, Table A-1.

Environmental investigations and remediation were previously performed at the Site by consultants hired
by the DESC. These investigations were performed under the RIDEM regulations. The DESC and Navy

are working to turn control of the Site back to the Navy.

10.3 GEOLOGY

The Site is located in the southeastern portion of the Narragansett Basin. The basin is underlain by
Pennsylvanian age, non-marine, sedimentary and metamorphic rocks, including the Rhode Island
Formation. Bedrock at the Site is described mostly as shale that is weathered and/or metamorphosed.
Siltstones, sandstones and conglomerates have also been observed at the Site, but in much less
abundance. Bedrock is generally observed 5 to 15 feet below ground surface (bgs). Overburden
materials consist of glacial sediments that are a mixture of silts, sands, and gravels and usually classified

as glacial till. Fill, which is usually reworked material from the Site, is also present in the overburden.

Groundwater is usually encountered approximately 5 to 30 feet bgs. The water table is usually within the

bedrock. Groundwater flows in a westerly/northwesterly direction toward Narragansett Bay.
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10.4 SUMMARY OF ENVIRONMENTAL WORK CONDUCTED

The first environmental investigation was an Initial Assessment Study (IAS) completed by Envirodyne
Engineers Inc. in 1983. Upon completion of the IAS, the Site was recognized as an area that required
further environmental investigation, because petroleum sludge had been placed on the ground, but no

samples were collected from the Site at that time.

The following sections list investigative and remedial actions previously conducted at the Site under the
direction of the DESC.

10.4.1 Tank Closure

Tank closure activities took place between September 1996 and May 1997 under the direction of DESCs
environmental consultant. Additional tank and pipe cleaning was completed by DESCs environmental
consultant between January and August 2001. These closure activities for each of the 11 tanks are

detailed in Appendix A, Table A-1.

10.4.2 Monitoring Well Installation and Sampling

GZA GeoEnvironmental, Inc. (GZA) installed 11 monitoring wells (one adjacent to each UST) between
October and December of 1996 (GZ-201 to GZ-211) and an additional 17 monitoring wells between
September and October 1997 (GZ-212 to GZ-228) (Figure 2). Several sampling events were conducted
from 1997 to 2009, with groundwater samples analyzed at various times for total petroleum hydrocarbons
(TPHSs), volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), PAHSs, and total
and dissolved lead. Wells GZ-202 and GZ-208 were sampled once for an oil-water mixture and the lab
performed a petroleum fingerprint analysis on the samples. The hydrocarbons in the samples
represented hydrocarbons in the Number 2 Fuel Oil boiling point range. Details of the groundwater
sampling events are presented in Appendix A, Table A-2. The sample results for the wells associated

with each tank are presented in Appendix A, Tables A-3.1 through A-3.13.

Table A-1 (Appendix A of this SAP) summarizes the monitoring wells, the analytical fractions analyzed,
and the exceedances of RIDEM standards associated with each tank. LNAPL was detected in the most
recent gauging/sampling rounds (2009) in wells GZ-202, GZ-208, GZ-211 (Tanks 20, 26, and 29,

respectively). No other exceedances were found in the groundwater samples.

10.4.3 Soil Boring Sampling

During the installation of monitoring wells in 1996 (GZ-201 to GZ-211) and 1997 (GZ-212 to GZ-228), soil/
weathered bedrock samples were collected every 5 feet from the ground surface to the bottom of the
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boring, and sample headspace was screened for total VOCs using a photo-ionization detector (PID) and
flame-ionization detector (FID). Typically, the soil/weathered bedrock sample from each boring that
demonstrated the highest total VOC concentrations was sent to the laboratory.  Twenty-two

soil/weathered bedrock samples were submitted to the laboratory for TPH, VOC and PAH analyses.

In May 1997, GZA completed 35 shallow soil borings (B-1 to B-35) along the fuel distribution lines (Figure
2). Borings were advanced to a depth of approximately 12-feet. One soil sample was collected from
each boring at a depth of approximately 10 to 12 feet, which is just below the 10-foot deep concrete lined
utility trench that houses the fuel distribution lines (Figure 2). The sample was screened using a PID and

a FID and then submitted to the laboratory for TPH analysis.

Soil sample analytical results are summarized in Tables A-3.1 through A-3.13, presented in Appendix A.
As summarized in Table A-1 and in detail on Table A-3.9, in 1996 a soil sample collected at 15 to 17 feet
bgs in boring GZ-209 exceeded the RIDEM GB Leachability Criteria with a TPH concentration of 5,600
milligrams per kilogram (mg/kg). However, the groundwater sample results from well GZ-209 did not

exceed the RIDEM standard. No other exceedances were identified for the soil samples.

10.4.4 Soil Testing & Excavation

From May 2005 to June 2006, Tetra Tech EC (TtEC) performed soil testing and remedial excavations at

the Site in support of a SIRAR. This work was done in accordance with the following work plans:

Draft Work Plan for Site Closure, Tank Farm 2, September 2003, Foster Wheeler Environmental
Corporation.

Draft Condensed Work Plan for Soil and Groundwater Sampling, Tank Farm 2, February 2005,
Tetra Tech EC, Inc.

These work plans identified AOCs to be investigated at the Site. The initial (2003) work plan identified
AOCs based on previous sampling and gauging activities on site. As a result of RIDEM comments, the
subsequent (2005) work plan identified historical AOCs based on the analysis of aerial photographs from
the 1940s to the 1990s. These historical AOCs were explored during the 2005-2006 SIRAR.

A complete list of the AOCs explored appears in the July 2006 SIRAR (TtEC, 2006). AOCs numbered
TF2-001 to TF2-043 were identified based on historical aerial photographs, and the locations of an
additional 14 AOCs (not numbered) were identified by RIDEM and included in the investigation. These
additional AOCs included the areas surrounding the transformers and power poles on the Site, as well as
the soils touching the side walls and below the vents of each tank. Additional information regarding these
AOC:s is provided in the SIRAR (TtEC, 2006).
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Soils at the explored areas were tested and analyzed and, based on the results; remedial excavations
were performed, where necessary. These activities are summarized in Appendix A in Table A-1 and

described below.
Soil Testing

The AOCs (identified by aerial photography) (TF2-001 through TF2-043) were evaluated in the field in
December 2004. Nine AOCs (008, 011, 021, 025, 032, 038, 039, 040, and 041) were determined to be
physical features, construction related, or bedrock outcrops that had the appearance of ground staining
on the aerial photos. As a result, these AOCs were not investigated in the work that followed and are no

longer considered AOCs.

The remaining AOCs were investigated during the SIRAR using PetroﬂagTM screening for TPH. Shallow
test pits were dug within each AOC and samples were collected from the four sidewalls and the bottom of
the test pits. Test pits ranged in length from 24 to 254 feet, depending on the size of the AOC. Samples
were screened for TPH using Petroflag™ and the samples with results >100 parts per million (ppm) were

analyzed for TPH by the laboratory.

The laboratory TPH analysis included diesel range organics (DROs) and/or GROs. DRO and GRO
analyses were performed for the AOCs associated with the JP-5 soil piles identified on historic aerial
photographs, these included AOCs 022, 026, 033, 034, 035, and 036. All other samples only had DRO
analysis. The location of the former JP-5 soil pile, also the general area where Naval buoys were
formerly stored, is shown on Figure 2. If laboratory analysis revealed a TPH concentration between 100
and 500 mg/kg, the sample was tested for VOCs and SVOCs. If TPH concentration was greater than
2,500 mg/kg (RIDEMs industrial/ commercial [IC] direct exposure concentration [DEC]), the area was
automatically flagged for remediation (AOC 028, AOC 037, Tank 25 sidewall). Where lab analysis
revealed a TPH concentration of greater than 500 mg/kg (RIDEMs Residential DEC [RDEC]) but less
than 2,500 mg/kg, the sampling location was re-sampled. Re-sampled areas were also analyzed for
VOCs and SVOCs if TPH results were greater than 100 mg/kg.

In addition to the AOCs, each of the eleven tanks at the Site was investigated during the SIRAR by
excavating test pits adjacent to the downgradient side of each tank to a depth of 10 feet and sampling
and analyzing soil from the excavations. One base sample and four sidewall samples were collected at a
depth of 5 feet and one base and four sidewall samples were collected at a depth of 10 feet. Soil
samples were screened with PetroflagT'VI and results greater than 100 parts per million (ppm) were
analyzed for TPH by a laboratory. Within the test pit adjacent to Tank 25, a release was discovered and
remedial action, involving large scale soil (over 2,000 cubic yards) excavation, was performed. Soil was

excavated until confirmatory analysis showed remaining soil contaminant concentrations to be below
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RIDEMs RDECs and ICDECs for VOCs, SVOCs, and TPH (Refer to Tables A-1 and A-3.1 through A-
3.13, Appendix A).

Beneath each tank vent surface soil sampling was conducted. A soil sample from 1-foot depth was
collected beneath each vent and analyzed for TPH. TPH was not detected above RIDEMs ICDEC.

Soil samples were collected at Building 219 during the SIRAR in June of 2005. Four surface soil samples
(0-6 inches) were collected (one at each side of the building) and analyzed for VOCs and PCBs. Aroclor
1260 was detected above RIDEMs ICDEC and RDEC (2 samples) and EPAs industrial RSL (three

samples) and EPAs residential RSL (all samples).

The former buoy storage area was investigated as several AOCs: AOC-022, -026, -033, -034, -035 and -
036 (Table A-1, Appendix A). The results of the soil and groundwater sampling and analysis in this area is
detailed in Appendix A. In summary, results of the sampling and analysis indicated some elevated

petroleum-related constituents, but not at concentrations requiring remedial action.
Remedial Excavations

The DESC performed remedial excavations in areas where contamination was related to fuel storage and
distribution and the TPH concentrations from laboratory analysis of test pit samples were above the I/C
TPH DEC standard. As shown in Appendix A, Table A-1, remediation was performed at Tank 25, AOC-
028, and AOC-037.

Soil was excavated outward from the location of the soil sample that exceeded the I/C TPH DEC
standard. The excavation was directed toward petroleum contaminated soil by TPH screening using
PetroflagTM, which was performed on soil from the sidewalls and base of the excavations. Soil samples
were taken from the sidewalls and bottoms of the excavations to determine whether removal of
contaminated soil was complete. These samples were sent to the laboratory for analysis. There were no

post-remedial excavation exceedances of the I/C TPH DEC for TPH.
10.5 CONCEPTUAL SITE MODEL
Figure 4 presents the conceptual site model (CSM) for the Site. The CSM is also described below:

e Potential contaminants associated with the burning of sludge (PAHs, dioxins, and furans [hereafter
referred to as “dioxins”], and metals) were likely released, by placing combustion sludge on the
ground, at the former burn locations shown on Figure 3. Although fuels formerly stored in the Tanks
contain only trace amounts of heavy metals, these trace concentrations become concentrated in tank
bottom sludges and more concentrated following combustion of the sludge.
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o Small quantities of constituents could dissolve from the sludge and migrate vertically downward,
potentially reaching groundwater. These contaminants could migrate in groundwater
downgradient to the west, which is the direction of groundwater flow at the tank farm.
Groundwater testing in monitoring wells located between 100 and 200 feet downgradient (west)

of these areas indicates that groundwater has not been impacted by sludge burning.

o0 Small quantities of constituents could migrate in the smoke from the combustion of this material.
These constituents would have dispersed and been deposited via aerial deposition. The
concentrations from this deposition mechanism would be diluted due to the large area over which

the deposition would occur.

o0 Small quantities of constituents could also be transported over the ground surface via overland
flow following a precipitation event. However, the vast majority of the constituents are expected
to be confined to the former burn areas and immediately surrounding and beneath the former

burn areas.

PCBs, as Aroclor 1260, associated with the transformer building (Building 219), have been
detected in surface soil. The locations with the highest concentration of PCBs are near the doors
to the building (Figure 5). These are likely associated with the use of PCB-containing transformer
oils in the transformers in the building. The release(s) are associated with incidental spillage to
the surface soil during routine use and maintenance of the transformers in the building.

e The storage of Naval buoys was observed on aerial photography in a portion of the site west of Tank
28. Lead-based paint from buoys could have weathered and lead could have been released to the

soil.

Currently, the site is largely unused and exposure to human receptors is limited. There is some limited
hunting allowed by Navy personnel, otherwise the Site is unused. The current receptors to environmental
contamination include terrestrial biota and human receptors that could be exposed to surface soail.
Potential human receptors include trespassers and limited recreational users (hunters). Subsurface soil
is not accessible, as the site is unused and vacant. Groundwater is not accessible, as there are no water
supply wells at the site. Potential terrestrial ecological receptors, such as plants, soil invertebrates,
mammals, birds, and reptiles, can be exposed to contaminated surface soil. Most terrestrial receptors are

not substantially exposed to subsurface soils. There are no surface water bodies or sediment at the Site.
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10.6 AREAS REQUIRING FURTHER INVESTIGATION

As described in Section 10.4.4, Site soils were removed by the DESC in areas where contamination was
related to fuel storage and distribution, with TPH used as an indicator of contamination. In the course of
reviewing the various investigations described above, areas requiring further testing/exploration were
identified. A description of these areas is provided in Appendix A, Table A-1. The additional
investigations required are presented in the column titled “Next Steps”; all areas with an entry other than

“No further action” in that column require further investigation.

Similar to how Tank Farms 3, 4, and 5 are being handled, continued investigation, remedial efforts and
site closure at the Site fall under different regulatory categories. This SAP is only for the Category 1

areas that are currently identified:

e AOC TF2-001; former suspected tank sludge burn area (Figure 3)
e AOC TF2-003; former suspected tank sludge burn area (Figure 3)
e AOC TF2-004; former suspected tank sludge burn area (Figure 3)
e AOC TF2-005; former suspected tank sludge burn area (Figure 3)
e Building 219; former Transformer Building (Figure 2)

e Former Naval Buoy storage area (Figure 2)

This SAP addresses the required investigations for these areas, as identified in Appendix A, Table A-1.
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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 the USEPA data
quality objective (DQO) process. The primary data users of this investigation will be Tetra Tech and the

Navy.

111 PROBLEM STATEMENTS

Former Sludge Burning Areas -Several AOCs at the Site (AOC TF2-001, AOC TF2-003, AOC TF2-004,
and AOC TF2-005) have been identified as having a history of burning of tank bottom sludge (Figure 3).

Burning of petroleum sludge can potentially alter the sludge, releasing dioxins, metals, and PAHs to soils
at concentrations exceeding risk screening criteria. The nature and extent of such contamination has not
been established. The Project Team determined that contaminants related to sludge burning will be
classified as Category 1, and an investigation and evaluation of environmental media under Category 1
shall be conducted so that, if necessary, a CERCLA risk assessment can be performed. Therefore, data
must be collected in accordance with the Navy and USEPA policies for conducting risk assessments
under CERCLA. Additionally, regardless of the category of the AOC, RIDEM has requested that TPH

data be collected at the former sludge burning areas.

In order to determine whether a risk assessment is necessary, the following problem must be resolved:
Problem: The Navy must determine the nature and extent of contamination related to burning of
sludge in soil at AOC TF2-001, AOC TF2-003, AOC TF2-004, and AOC TF2-005, and must conduct a

risk screening of data collected that represents the current conditions of these areas.

Building 219 — Former_Transformer Area — Previous surface soil sampling around the building

indicated the presence of PCBs (Aroclor 1260) at concentrations up to 18,000 pg/Kg total PCBs, greater
than screening criteria. However, the extent of PCB-contaminated soil must be determined. The Project
Team determined that contaminants related to Building 219 will be classified as Category 1, and an
investigation and evaluation of environmental media under Category 1 shall be conducted so that, if
necessary, a CERCLA risk assessment can be performed. Therefore, data must be collected in
accordance with the Navy and USEPA policies for conducting risk assessments under CERCLA. In order

to determine whether a risk assessment is necessary, the following problem must be resolved:
Problem: The Navy must determine the extent of contamination related to surface spills of PCB-

containing oil at Building 219, and must conduct a risk screening of data collected that represents the

current conditions of this area.
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Former Buoy Storage Area -Several AOCs at the Site (AOC -022, -026, -033, -034, -035, and -036)

have been identified for the area where Naval buoys were formerly stored. Buoys are often painted with

lead-based paint that can potentially cause a release of lead to the soil at concentrations exceeding risk
screening criteria. The Project Team determined that contaminants related to lead-based paint will be
classified as Category 1, and an investigation and evaluation of environmental media under Category 1
shall be conducted so that, if necessary, a CERCLA risk assessment can be performed. Therefore, data
must be collected in accordance with the Navy and USEPA policies for conducting risk assessments
under CERCLA. In order to determine whether a risk assessment is necessary, the following problem

must be resolved:
Problem: The Navy must determine the nature and extent of lead contamination, if any, related to
storage of Naval buoys, and must conduct a risk screening of data collected that represents the
current condition of these areas.

11.2 IDENTIFY INPUTS TO PROBLEM RESOLUTION

The inputs needed to resolve the problems identified in Section 11.1 include field measurements,
laboratory chemical data, and PSLs as described below. Field tasks to be performed to collect these data

inputs are summarized in Worksheet #14.

11.2.1 Laboratory Chemical Data

The following Category 1 chemical data from fixed-base laboratory analyses are needed and the list of

target analytes is presented in Worksheets #15a:

e For the former sludge burning area problems, concentrations of PAHs, TPH, dioxins, and metals in
surface and subsurface soil are needed. These analytical groups were identified as the most likely
classes of contaminants associated with the burning of petroleum sludge and these data are needed
to determine if a risk assessment is necessary. Category 1 data are not needed for groundwater at
this time. The project team will assess the need for groundwater data after the analytical results from

the soil sampling are received.

e For Building 219 (former transformer building) PCBs were identified in surface soil in the vicinity of
Building 219. PCBs are the most likely class of contaminants associated with the release(s) in the
vicinity of Building 219 that has not been adequately characterized.  Additional PCB data are also

needed to determine if a risk assessment is necessary.
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e For the former buoy storage area, lead is the most likely contaminant that has not been previously
assessed and that can be associated with storage of painted Naval buoys. Lead in soil data is
needed to augment the lead in groundwater data and to determine if a risk assessment is necessary.

There is no surface water or sediment at the Site.

11.2.2 Project Screening Levels

The newly-collected chemical data will be screened against project screening levels (PSLs) to determine
if laboratory quantitation limits were adequate. (However, in order to resolve the project problems and
make decisions, separate screening levels are described in Section 11.4.) For this project, there are
PSLs for surface and subsurface soil. These PSLs are identified on Worksheet #15 and were selected

using the following rationales:

e Surface soil PSLs — The PSLs are the lowest of the applicable human health risk-screening criteria
(EPA RSLs for residential and industrial soil; the EPA soil to air SSLs and the RIDEM RDEC), the
RIDEM leachability criteria and the selected ecological soil screening levels (SSLs), for the receptors
identified in Section 10.5.

e Subsurface soil PSLs — Ecological risk is only applicable for surface soil. Therefore, the PSLs are

the lowest of the same risk-screening criteria as for surface soil, excluding the ecological SSLs.

(Note: PSLs are subject to change, based on ongoing research, and updated values will be used when

screening is performed. PSLs that are current at the time of the risk screening will be used.)

Fixed laboratory analytical methods must be selected such that the subcontracted laboratories can
achieve limits of quantitation (LOQs) less than or equal to the PSLs, to the extent technically feasible
using conventional methods. To simplify the sampling and analysis procedures, the lowest of the surface
and subsurface PSLs for each analyte was designated as the “soil PSL”, and method selection was
based on this lowest value for all of the types of soil. Worksheet #15 present the PSLs; the selected
methods; and the laboratory LOQs, limits of detection (LODs), and detection limits (DLs) for each analyte,

for soil.

The laboratories will measure concentrations of analytes except dioxins down to the laboratory DL, and of
dioxins down to the sample-specific estimated detection limit (EDL). Positive detections of analytes
except dioxins between the LOQ and the DL, and of dioxins between the LOQ and the EDL, will be
qualified as estimated “J”. The “J" alerts the data user to the increased uncertainty at concentrations
between the DL and LOQ. Use of J-flagged data to achieve project goals is acceptable; however, greater
scrutiny will be applied to J-qualified data.
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Non-detected results will be qualified as “U” and will be reported with an associated value of the LOD,
except for dioxins. Non-detected dioxins results will be reported with an associated value of the EDL, as

provided in the analytical method.

For the purpose of making the decisions identified in Section 11.4, non-detected results with associated
values greater than the screening level will be treated as values that are less than the screening level if
the chemical was not detected in site media during this investigation or in previous investigations;
otherwise, such results will be assigned a value equal to one-half the LOD (or, for dioxins, one-half the
EDL). The limitations on data usability due to unmet sensitivity goals will be evaluated as described in
Worksheet #37 and will be discussed in the project report. The data usability assessment will consider
uncertainty associated with LOQ and/or LOD and EDL values that are greater than the PSL and will
evaluate whether the inability to detect or quantify an analyte at levels equal to or less than the PSL

creates a data gap that has an adverse effect on decision making.

The background data set for various media at NAVSTA Newport will also be used to determine whether
metals present onsite are naturally occurring or site-related. Background data are described in the
“Basewide Background Study Report for Naval Station Newport, Newport Rhode Island” (Tetra Tech, July
2008).

11.3 STUDY BOUNDARIES

Aerial photographs and data previously collected in conjunction with soil and groundwater sampling and
removal actions were used to determine the areas on which to focus the investigation covered in this
SAP. As described in Worksheet #10, Section 10.8, the areas to be investigated were categorized as to

the appropriate regulatory path.

The areas of focus for Category 1, where soil data potentially will be used for CERCLA-type risk
assessment, are four areas where tank bottom sludge was presumably burned (AOC TF2-001, AOC TF2-
003, AOC TF2-004, and AOC TF2-005 (Figure 3) and one area (Building 219) where PCBs were
released to the ground surface (Figure 5) and one area where Naval buoys were stored (Figure 2).
Extent of AOC boundaries were based upon mapped areas (mapped via aerial photography) of the AOC
as provided in the Site Investigation and Remedial Action Report (TtEC, 2006). Two general soil
populations must be represented in order to resolve the Category 1 problems — soil that potentially
contains chemicals related to sludge-burning, PCB releases, or lead based paint releases at

concentrations that exceed the PSLs and background concentrations, and soil that does not.

The soil depth intervals of interest are those set forth by USEPA policy for risk assessment to define
surface soil and subsurface soil. Surface soil is be defined as soil collected to 1 foot bgs. Subsurface soll
is defined as soil collected between 1 and 10 feet bgs or to top of bedrock, whichever is shallower.
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Contaminants from sludge-burning (AOC-003, -004 and -005), or lead based paint releases (buoy storage
area) do not appear to have impacted groundwater because previous groundwater sampling
downgradient of these areas did not indicate contamination (Appendix A). Furthermore, the project team
has agreed to examine the soil data before making the determination whether groundwater sampling is
warranted. Therefore, no groundwater data are necessary for the Category 1 areas. However, the
screening of soil data against protection of groundwater SSLs is of interest to allow a qualitative
evaluation of the potential for chemical migration from soil to groundwater, in the unlikely event that

contaminants migrated through the bedrock.

114 DEVELOP THE ANALYTIC APPROACH

The rules described in this section will be used to evaluate the newly-acquired and usable historical

chemical data and to make decisions regarding the Category 1 problems described in Section 11.1.

11.4.1 Decision Rule

The following rule applies to decisions regarding Problem 1:

If all measured concentrations in all surface and subsurface soil samples collected from a
targeted area are less than background concentrations (if any, see Section 11.4.2) and less than
the screening levels below, then the risk evaluation is complete and there is no unacceptable risk
from the area. In this case, present the data and the risk evaluation in a Data Gaps Assessment
(DGA) report.

It must be noted that screening levels for the decision rules described in this section are different
than PSLs described in Section 11.2.3 (which are used to set desired laboratory quantitation
limits). Soil screening levels are defined as the lowest of the applicable human health risk-

screening criteria, and the selected ecological soil screening levels (SSLs), (for surface soil only).

Furthermore, because the toxicity of individual dioxin and furan congeners vary widely, the
associated screening levels will be the PSLs for total toxicity equivalency (TEQ) of 2,3,7,8-TCDD.
The measured concentrations to be compared with the PSLs will be the total TEQs, calculated by
multiplying each dioxin and furan congener concentration by that congener’s toxicity equivalency
factor (TEF) and summing the results. The total TEQ PSL is the same as the PSL presented in
Worksheet #15 for 2,3,7,8-TCDD, which has a TEF of 1. (The individual congener PSLs
presented in Worksheet #15 will not be compared with individual congener concentrations to
make project decisions in accordance with this decision rule. These individual PSLs are
presented to provide approximate values for the evaluation of analytical sensitivity only). If

Page 34 of 100



Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport Document No.: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Date: July 2013

concentrations of surface and subsurface soil samples collected from a targeted area are greater
than surface and subsurface soil screening levels, perform the risk screening evaluation. The
SASE screening evaluation will be prepared with figures and tables, including the presentation of
all exceedances of the applicable human health and ecological criteria identified for surface and
subsurface soil (screening levels), and a meeting will be convened with the Project Team to
discuss the next steps to be taken. Note: The screening levels are the same as the PSLs
(Section 11.2.3) with the exception that the screening levels do not include the protection of
groundwater PSLs and the RIDEM criterion.

Note: If exceedances are “serious enough,” the project team will tend to recommend a baseline
human health and ecological risk assessment to quantify possible unacceptable levels of
exposure to contaminants. In this instance, the risk assessment will be performed and included

in the DGI report.

11.4.2 Background Comparisons

Comparisons to background soil concentrations will be used to evaluate metals contamination. Metals

commonly occur due to their presence in soil, attributable to geologic conditions.

The background dataset for metals is in the Basewide Background Study Report for Naval Station

Newport (Background Study) (Tetra Tech, July 2008). The method used for comparison between
datasets for metals is outlined in the Background Study. For metals, when the soil type present at the site
can be determined or matched to a particular soil type considered in the background study, a standard

comparison can be made using 95% upper concentration limit (UCL) of the two data sets.

115 SPECIFY PERFORMANCE CRITERIA

The sample locations were selected based on the need to characterize the nature and extent of
contamination at the Site. The soil and groundwater analytical data will be used to map the spatial
boundaries of soil and groundwater containing contaminant concentrations exceeding PSLs. 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.

The data collected under this SAP are anticipated to be sufficient to delineate the nature and extent of
contamination and support potential baseline risk assessments for the Site. The project team will review
the data as part of the data usability assessment described in Worksheet #37. If any significant data

gaps are identified, the Project Team will determine the next appropriate step.

Page 35 of 100



Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport Document No.: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Date: July 2013
11.6 DATA COLLECTION PLAN

The plan for data collection is provided in detail in Worksheet #17.
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SAP Worksheet #12 -- Measurement Performance Criteria Table (note matrix in table entry)
(UEP-QAPP Manual Section 2.6.2)

Measurement Performance Criteria Table — Field QC Samples(l)

QC Sample
Assesses Error
Analytical Data Quality L for Sampling
QC Sample Group Frequency Indicators (DQIs) Measurement Performance Criteria (S), Analytical
(A) or both
(S&A)
Equipment No target analytes > % LOQ (>LOQ for
R?nsgte All analytical One per 20 Accuracy /Bias/ common laboratory contaminants), unless S&A
Blank® groups samples Contamination target analytes in field samples are > 10x those
in rinsate blank.
Soils: Relative percent difference (RPD) must
be < 50%.
. One per 10 L Waters: RPD must be < 30%.
Organics samples Precision S&A
If sample results are < 2x LOQ, professional
judgment is used.
Field For values = 5x LOQ
Duplicates Soils: RPD must be < 50%
Waters: RPD must be < 30%.
One per 10 -
Metals samples Precision For values < 5x LOQ SE&A
Soils: Absolute difference must be < 4x LOQ
Waters: Absolute difference must be < 2x LOQ
for waters.
Temperature | All analg/tical o | R tati T t t be <6 °C S
Blank groups® ne per cooler epresentativeness emperature must be <

1. The measurement performance criteria (MPCs) for laboratory QC samples are presented in Worksheet #28.

2. Equipment rinsate blanks will be collected if non-dedicated sampling equipment is used. 3.

mercury.

For metals, the MPC is only applicable for
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Secondary Data Data Source Data Generator(s) How DS;‘ZXV'” Be Limitations on Data Use
Boring logs will be used No limitations are applicable.
when interpreting geologic
and hydrogeologic data for

Site Investigation Report Tank . the site. Some soil data,
Report Farm No.2. May 1998 GZA GeoEnvironmental, Inc. and groundwater data will
be used for determinations
of nature and extent of
contamination.
Some soil and No limitations are applicable.
Draft Work Plan for Site Foster Wheeler groundwater data will be
Report Closure, Tank Farm 2. Environmental Corporation used for determinations of
September 2003. ) nature and extent of
contamination.
Some soil and No limitations are applicable.
groundwater data will be
Draft Site Investigation and used for determinations of
Report Remedial Action Report Tetra Tech EC. Inc naturg and extent. AOC
(SIRAR) for Tank Farm 2. July T locations and history are
2006. being used to determine
sample locations, size and
analytes.
Addendum 1, Site Investigation Some soil data will be No limitations are applicable.
Report and Remedial Action Report for | Tetra Tech EC, Inc. used for determinations of
Tank Farm 2. April 2009. nature and extent.
L Some LNAPL and No limitations are applicable.
Groundwater Monitoring roundwater data will be
Report Report for Tank Farm 2. Tetra Tech EC, Inc. 9 S
used for determinations of
August 2009.
nature and extent.
Data will be used to
Basewide Background determine if metals
Report Inve.stlgatlon Report, Naval Tetra Tech present onsite are No limitations are applicable.
Station Newport, Newport naturally occurring or a
Rhode Island. July 2008. result of historic site
activities.
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SAP Worksheet #14 -- Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

The following project tasks are summarized in the sections below:

e Field Tasks
e Analytical Tasks
e Data Management and Review

e Project Report

The Tetra Tech and USEPA standard operating procedures (SOPs) and field documentation forms
referred to in this worksheet are included in Appendix C and Appendix D, respectively. Project-specific
procedures for select field tasks are also provided in Appendix E. 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

This project will include the following field tasks:

e Mobilization/Demaobilization and Utility Clearance — includes mobilization of equipment and staff to the

site, field team orientation, a site walkover, utility clearance, and demobilization. A DIGSAFE number
and NTEC Newport utility clearance will be obtained prior to mobilizing drilling equipment. Detailed

procedures for mobilization are provided in Appendix E-1.

e Drilling and Soil Sample Collection — Soil borings will be advanced for continuous soil sampling using
drilling methods described in SOP GH-1.3, or direct-push technology described in SOP SA-2.5.
Boring logs will be created according to SOP GH-1.5. Surface and subsurface soil samples for
laboratory analysis will be collected from the borings according to SOP SA-1.3. Project-specific
procedures for drilling and soil sampling are presented in Appendix E-2. The soil samples will be

collected from the vadose zone at the intervals listed in Worksheet #18.

e Field Quality Control Samples — Field quality control (QC) samples will be collected as part of the

investigation, including field duplicates, trip blanks, and equipment rinsate blanks. Worksheet #20

presents the field QC sample summary.
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Field samples to be used for laboratory QC analyses will be assigned by the field sampler on the
chain-of-custody form and sample log sheet. The laboratory will perform matrix spike (MS) and
matrix spike duplicate (MSD) analyses for organic analyses and MS and laboratory duplicate
analyses for metals analysis. Additional sample volume will be collected as necessary for the

laboratory QC analyses.

e Field Instrument Calibration— These procedures are described in Worksheet #22.

e Equipment decontamination — All non-disposable equipment that comes in contact with the sample

medium will be decontaminated according to SOP SA-7.1 to prevent cross-contamination between
sampling points. This includes equipment such as stainless steel bowls, scoops, as well as heavy

equipment. Personnel decontamination is discussed in the HASP.
All heavy equipment, including the drilling rig, rods and augers, and other down-hole equipment used
during site investigation activities, will be decontaminated prior to beginning work and between all

boreholes using a high-pressure steam wash. Potable water will be used for steam-cleaning.

e Investigation-Derived Waste (IDW) Characterization and Disposal — IDW includes decontamination

fluid, used personal protective equipment (PPE), used sampling equipment, and drill cuttings and
excess soil samples. IDW characterization and disposal will be performed after all IDW has been
containerized. IDW shall be handled in accordance with SOP SA-7.1. A summary is presented in
Appendix E-3.

e lLand Surveying — After completion of sample collection, the coordinates of all sample points,

including soil borings, monitoring wells, as well as other pertinent features will be determined by a
Rhode Island registered land surveyor. The coordinates of the features will be incorporated into the
NAVSTA Newport geographic information system (GIS) database and used for site mapping. Details

of land surveying are presented in Appendix E-4.
14.2 ANALYTICAL TASKS
Chemical analysis of soil samples will be performed by subcontracted laboratories. Test America will
perform the dioxin analysis and Katahdin will perform PAH, PCB, TPH (as GRO and ExXTPH) and metals

analyses in accordance with the methods identified in Worksheet #19 and the requirements of the

analytical specifications for laboratory services developed for this work by Tetra Tech (Appendix F).

Page 40 of 100



Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport Document No.: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Date: July 2013

TestAmerica and Katahdin will follow the laboratory-specific SOPs (Worksheets #19 and #23) developed,
based on the methods listed in Worksheet #19. Copies of the Laboratory SOPs are included in Appendix
G.

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

Percent moisture information will also be captured in the Data Gaps Reports.

The analytical data packages provided by Test America and Katahdin will be in a contract laboratory
program-like format and will be fully validatable and contain raw data, summary forms for all sample and
laboratory method blank data, and summary forms containing all method specific quality control (results,

recoveries, relative percent differences, relative standard deviations, and/or percent differences etc.).

14.3 DATA MANAGEMENT

Data management will be performed in accordance with SOP CT-05. Data management procedures will
include the following:

e Project documentation and records

o Field sample collection and field measurement records are described in Worksheets #27 and
#29.
o Laboratory data package deliverables are described in the analytical specifications.

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

e Datarecording formats are described in Worksheet #27.

e Data handling and management - After the field investigation is completed, the field sampling log

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

proprietary Tetra Tech processes.
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e Data tracking and control - The Tetra Tech PM (or designee) is responsible for the overall tracking

and control of data generated for the project.

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

analytical laboratory.

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

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

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

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

14.4 DATA REVIEW

Data review is described in other worksheets, as follows:

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

e Usability assessment is described in Worksheet #37.

14.5 PROJECT REPORT

Following completion of the investigations outlined in this SAP, the Navy will prepare a Draft SASE
Report, or a Draft Rl Report, in accordance with the decision rules in Worksheet #11.4. This document
will summarize the investigation activities; describe any issues encountered in the field and corrective

actions taken; provide tables comparing soil and groundwater sampling results to screening criteria,
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defined in Section 11.4.1; and provide figures depicting the locations sampled and the spatial distribution
of contaminants. The report will also provide the appropriate risk analysis as described in Worksheet
11.4. The Draft Technical Report will also contain recommendations for the next steps for the Site based

on these analyses.

The Draft Technical Report will be submitted to RIDEM and the USEPA for review. Upon receipt of
regulatory comments, a response will be prepared, and if warranted, a meeting or conference call will be
held to resolve comments. A Final Technical Report incorporating comments will be issued for inclusion
in the NAVSTA Newport Administrative Record.
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SAP Worksheet #15 — Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

In 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: Soil
. . 3 Soil LO Katahdin Limits *
Analyte® CAS Number A”a'ﬁ’“g(%' Soil F;lf"( ! PSL Gogl LOQ LOD
Metho (maka) | Reference™ | (mglkg) (mg/kg) | (mg/kg) | Pt (M9’ka)
Polycyclic Aromatic
Hydrocarbons
2-Methylnaphthalene 91-57-6 8270D SIM 29 Eco SSL 9.7 0.02 0.01 0.0022
Acenaphthene 83-32-9 8270D SIM 20 Eco SSL 6.7 0.02 0.01 0.0015
Acenaphthylene 208-96-8 8270D SIM 23 Res DEC 7.7 0.02 0.01 0.0012
Anthracene 120-12-7 8270D SIM 29 Eco SSL 9.7 0.02 0.01 0.0012
Benzo(a)anthracene 56-55-3 8270D SIM 0.15 RSL Res 0.05 0.02 0.01 0.0019
Benzo(a)pyrene 50-32-8 8270D SIM 0.015 RSL Res 0.005 0.02 0.01 0.0033
Benzo(b)fluoranthene 205-99-2 8270D SIM 0.15 RSL Res 0.05 0.02 0.01 0.0024
Benzo(g,h,i)perylene 191-24-2 8270D SIM 0.8 Res DEC 0.27 0.02 0.01 0.002
Benzo(k)fluoranthene 207-08-9 8270D SIM 0.9 Res DEC 0.3 0.02 0.01 0.0031
Chrysene 218-01-9 8270D SIM 0.4 Res DEC 0.13 0.02 0.01 0.0017
Dibenzo(a,h)anthracene 53-70-3 8270D SIM 0.015 RSL Res 0.005 0.02 0.01 0.0018
Fluoranthene 206-44-0 8270D SIM 20 Res DEC 6.7 0.02 0.01 0.0018
Fluorene 86-73-7 8270D SIM 28 Res DEC 9.3 0.02 0.01 0.0032
Indeno(1,2,3-c,d)pyrene 193-39-5 8270D SIM 0.15 RSL Res 0.05 0.02 0.01 0.0019
Naphthalene 91-20-3 8270D SIM 3.6 RSL Res 1.2 0.02 0.01 0.0026
Phenanthrene 85-01-8 8270D SIM 29 Eco SSL 9.7 0.02 0.01 0.0018
Pyrene 129-00-0 8270D SIM 11 Eco SSL 0.37 0.02 0.01 0.0021
Metals
Aluminum 7429-90-5 6020A 50 Eco SSL 17 30 4 0.51
Antimony 7440-36-0 6020A 0.27 Eco SSL 0.09 0.1 0.05 0.020
Arsenic 7440-38-2 6020A 0.39 RSL Res 0.13 0.5 0.4 0.15
Barium 7440-39-3 6020A 330 Eco SSL 110 0.2 0.1 0.037
Beryllium 7440-41-7 | 6020A 15 RIDEMRSS 1 o5 0.1 002 | 0.0041
Cadmium 7440-43-9 6020A 0.36 Eco SSL 0.12 0.1 0.02 0.0076
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Matrix: Soil
. . 3 Soil LO Katahdin Limits *
Analyte® CAS Number A”a'ﬁ’“g(%' Soil F;lf"( ! PSL Gogl LOQ LOD
Metho (maka) | Reference™® | (mglkg) (mg/kg) | (mg/kg) | P- (M9’ka)
Calcium 7440-70-2 6020A -- -- -- 10 8 3.8
Chromium 7440-47-3 6020A 0.29 RSL Res 0.097 0.3 0.2 0.049
Cobalt 7440-48-4 6020A 2.3 RSL Res 0.77 0.1 0.03 0.0054
Copper 7440-50-8 6020A 28 Eco SSL 9.3 0.3 0.2 0.071
Iron 7439-89-6 6020A 200 Eco SSL 66.7 10 6 2.40
Lead 7439-92-1 6020A 11 Eco SSL 3.7 0.1 0.05 0.070
Magnesium 7439-95-4 6020A -- -- -- 10 8 1.37
Manganese 7439-96-5 6020A 180 RSL Res 60 0.2 0.1 0.042
Mercury 7439-97-6 7471B 0.1 Eco SSL 0.033 0.033 0.017 0.0052
Nickel 7440-02-0 6020A 38 Eco SSL 13 0.2 0.12 0.026
Potassium 7440-09-7 6020A -- -- -- 100 40 4.6
Selenium 7782-49-2 6020A 0.52 Eco SSL 0.17 0.5 0.3 0.039
Silver 7440-22-4 6020A 4.2 Eco SSL 1.4 0.1 0.04 0.0064
Sodium 7440-23-5 6020A -- -- -- 100 40 2.6
Thallium 7440-28-0 6020A 0.0569 Eco SSL 0.019 0.1 0.04 0.0094
Vanadium 7440-62-2 6020A 2 Eco SSL 0.67 0.5 0.4 0.11
Zinc 7440-66-6 6020A 46 Eco SSL 15 1 0.8 0.13
Petroleum Hydrocarbons
GRO (C5-C12) — 8015C — — — 25 2 2
8015C/FL
EXTPH (C8-C44) - A Pro Mod - - - 5 3 2.6
TPH -- -- 500 Res DEC 170 75 5 2
PCBs
Aroclor 1016 12674-11-2 8082A 0.39 Res RSL 0.13 0.017 0.0085 0.0060
Aroclor 1221 11104-28-2 8082A 0.14 Res RSL 0.047 0.017 0.0085 0.0079
Aroclor 1232 11141-16-5 8082A 0.14 Res RSL 0.047 0.017 0.0085 0.0093
Aroclor 1242 53469-21-9 8082A 0.22 Res RSL 0.073 0.017 0.0085 0.0058
Aroclor 1248 12672-29-6 8082A 0.22 Res RSL 0.073 0.017 0.0085 0.0061
Aroclor 1254 11097-69-1 8082A 0.11 Res RSL 0.037 0.017 0.0085 0.0047
Aroclor 1260 11096-82-5 8082A 0.22 Res RSL 0.073 0.017 0.0085 0.0060
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Matrix: Soil
W CAS Analytical Soil PSL® Soil LOQ Goal TestAmerica Limits ©
Analyte Number Method® (ng/g) PSL “ (0a/q) LOQ LOD MDLs
Reference (p9/g) (p9/g9) (p9/g9)

Dioxins and Furans
1,2,3,4,6,7,8,9-0CDD" 3268-87-9 8290 14000 So/Air SSL 4700 10 1.5 EDL
1,2,3,4,6,7,8,9-OCDF"” 39001-02-0 8290 14000 So/Air SSL 4700 10 1.5 EDL
1,2,3,4,6,7,8-HPCDD"” 35822-46-9 8290 420 So/Air SSL 140 5 0.75 EDL
1,2,3,4,6,7,8-HPCDF" 67562-39-4 8290 420 So/Air SSL 140 5 0.75 EDL
1,2,3,4,7,8,9-HPCDF" 55673-89-7 8290 420 So/Air SSL 140 5 0.75 EDL
1,2,3,4,7,8-HXCDD" 39227-28-6 8290 42 So/Air SSL 14 5 0.75 EDL
1,2,3,4,7,8-HXCDF"” 70648-26-9 8290 42 So/Air SSL 14 5 0.75 EDL
1,2,3,6,7,8-HXCDD" 57653-85-7 8290 42 So/Air SSL 14 5 0.75 EDL
1,2,3,6,7,8-HXCDF"” 57117-44-9 8290 42 So/Air SSL 14 5 0.75 EDL
1,2,3,7,8,9-HXCDD" 19408-74-3 8290 42 So/Air SSL 14 5 0.75 EDL
1,2,3,7,8,9-HXCDF" 72918-21-9 8290 42 So/Air SSL 14 5 0.75 EDL
1,2,3,7,8-PECDD""’ 40321-76-4 8290 4.2 So/Air SSL 1.4 5 0.75 EDL
1,2,3,7,8-PECDF" 57117-41-6 8290 140 So/Air SSL 46.7 5 0.75 EDL
2,3,4,6,7,8-HXCDF" 60851-34-5 8290 42 So/Air SSL 14 5 0.75 EDL
2,3,4,7,8-PECDF"” 57117-31-4 8290 14 So/Air SSL 4.7 5 0.75 EDL
2,3,7,8-TCDD"” 1746-01-6 8290 4.2 So/Air SSL 1.4 1 0.15 EDL
2,3,7,8-TCDF" 51207-31-9 8290 42 So/Air SSL 14 1 0.15 EDL
TOTAL HPCDD 37871-00-4 8290 -- -- -- - - -
TOTAL HPCDF 38998-75-3 8290 -- -- -- -- -- --
TOTAL HXCDD 34465-46-8 8290 -- -- -- -- -- --
TOTAL HXCDF 55684-94-1 8290 -- -- -- -- -- --
TOTAL PECDD 36088-22-9 8290 -- -- -- -- -- --
TOTAL PECDF 30402-15-4 8290 -- -- -- -- -- --
TOTAL TCDD 41903-57-5 8290 -- -- -- -- -- --
TOTAL TCDF 55722-27-5 8290 -- -- -- -- -- --
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Notes for Worksheet 15:

1. Soil samples will be analyzed for PAHs, metals, dioxins (select samples) and PCBs (select samples).

2. All methods are EPA SW-846.

3. Although there are separate PSLs for surface and subsurface soil, a single soil PSL representing the lowest of these PSLs is presented here, and the LOQ goals and
selected methods are the same for all soil samples, in order to simplify sampling and analysis procedures. The soil PSLs presented are the lowest of:

EPA Regional Screening Levels (RSLs) residential and industrial soil values (EPA, 2010a)
EPA Soil to Air Soil Screening Levels (SSLs) (EPA, 2010b)

RIDEM Residential Direct Exposure Criteria (RIDEM, 2011)

Selected ecological SSL (applicable only for surface soil PSLs)

One-tenth values are displayed for non-cancer RSLs and Soil to Air SSLs to correspond to a target hazard quotient of 0.1.The selected ecological SSLs are the lowest of the
selected benchmarks for plants, invertebrates, and wildlife. The benchmarks were selected by order of preference according to the following hierarchy:
Order of preference for plants and invertebrates:
1. EPA Ecological SSLs (U.S. EPA, 2003-2008)
2a. Oak Ridge National Laboratory (ORNL) Plant Toxicological Benchmark (Efroymson, 1997a)
2b. ORNL Invertebrate Toxicological Benchmark (Efroymson, 1997b)
3. Canadian Council and Ministers of Environment (CCME) (CCME, 1997-2010)
4. Target values for soil remediation (MHSPE, 2000)
Order of preference for wildlife:
1. EPA Ecological SSLs (U.S. EPA, 2003-2008)
2. CCME (CCME, 2010)
4. EPA Region 5 Ecological Screening Levels (U.S. EPA, 2003).4.
PSL Reference Abbreviations:

Eco SSL = Selected ecological SSL

Res RSL = EPA RSL residential soil value

So/Air SSL = EPA Soil to Air SSL

Res DEC = RIDEM Residential Direct Exposure Criteria

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. Estimated Detection Limit (EDL) - For each chemical not detected, an EDL is calculated. The sample-specific EDL is an estimate made by the laboratory of the concentration
of a given chemical that would have to be present to produce a signal with a peak height of at least 2.5 times the background signal level. The estimate is specific to a
particular analysis of the sample and will be affected by sample size, dilution, and so forth. Non-detected results will be reported with an associated value of the EDL, and
results between the LOQ and EDL will be flagged as estimated “J”. LODs are presented for informational purposes.

7. PSL value presented is the screening level for total toxicity equivalency (TEQ) of 2,3,7,8-TCDD (4.2 pg/g), divided by the congener’'s 2005 World Health Organization (WHO)
toxicity equivalency factor (TEF) for humans and mammals (Van den Berg, et al, 2006). This value is presented as an approximate value by which to evaluate analytical
sensitivity, but it will not be compared with the individual dioxin or furan congener’s concentrations to make project decisions according to the decision rules described in
Worksheet #11, Section 11.4. To make the project decisions, each congener concentration will be multiplied by the congener’'s TEF; the TEF-adjusted concentrations of all
congeners will be summed to obtain the total TEQ, and the total TEQ will be compared with the total TEQ PSL.
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SAP Worksheet #16 -- Project Schedule / Timeline Table (optional format)
(UEP-QOAPP Manual Section 2.8.2)

Dates (MM/DD/YY)
Activities Organization - - Deliverable Deliverable
Anticipated Date(s) | Anticipated Date of Due Date
of Initiation Completion
Draft Data
. . Gaps January, 2014
Soil sampling
Tetra Tech July , 2013 August, 2013 Assessment
Report
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SAP Worksheet #17 -- Sampling Design and Rationale
(UEP-QAPP Manual Section 3.1.1)

The sampling design for this project is based on the need to fill data gaps that exist after the completion
of various other site investigations and remedial actions by the DESC. To fill the data gaps Tetra Tech

has expanded the list of analytes and the sampling areas in places to be investigated under this SAP.

Tank Sludge Burning AOCs: Areas that were AOCs in a former site investigation (TtEC, 2006) (AOC-

001; -003; -004 and -005) and were originally screened and tested for a limited humber of analytes in soil,

mainly TPH using Petroflag™ screening and/or laboratory analyses. These areas were reported to have
open-burning of tank sludge, as determined from aerial photographs taken during the 1950’s. Given the
site history, it has been decided to expand the analyte list to include contaminants that may be present
due to burning sludge and expand the sampling area and the number of soil samples being collected in
these areas. Groundwater samples will not be collected in these areas because groundwater has been
monitored (historically at wells GZ-201, GZ-203, GZ-225, GZ-226, GZ-227 and RW-2) and results did not

suggest contamination migration from soil to groundwater.

The soil sampling areas are designed to be approximately 50 percent larger than the AOC that was
defined, based on aerial photography review (TtEC, 2006). The reason is to increase the chance that the
extent of contamination that may be present is determined. The sampling area for each AOC is small and
contains a larger area of potentially contaminated soil, thereby making the sampling area conservative.
Sample locations will be determined using a 15 by 15 foot grid superimposed over the sampling area.
This strategy increases the density and spatial distribution of sampling within the AOC compared to the
previous investigation (TtEC, 2006). Additional sampling locations were added in the center of each grid
square at AOC-001 and -003 to increase the number of samples located within the AOC boundary.
Sampling locations will be located in the field using a global positioning system (GPS). The extent of the
old sampling area, the new sampling area, and the location of samples that will be collected are shown on

Figures 6, 7 and 8.

Soil borings will be advanced using direct push technology (DPT) or conventional drilling methods. Soil
samples will be collected from the 0 to 1, 2 to 4, and 8 to 10 foot intervals at AOC-001;-003; -004 and -
005 assuming bedrock is deeper than 10 feet. If bedrock is encountered prior to reaching a depth of 10
feet, it will be at the sampler’s discretion, based on depth of refusal, as to how many analytical samples
are collected at the soil boring. Based on previous investigations, shallow bedrock (less than five feet)
was encountered across the AOC-004 and -005 areas and it is therefore expected that two samples will
therefore be collected from borings in these AOCs. However, at the request of the EPA, allowance for

three samples remain herein in case bedrock is deeper. A sample from directly above bedrock will be
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collected from each location. Soil samples will be analyzed for PAHs, metals, and dioxins from the O to 4
foot range and PAHs, and metals below 4 feet. At the request of the RIDEM, up to ten percent of the soil
samples collected for analysis from the sludge burning AOCs will be analyzed for TPH (GRO and
ExXTPH). Samples will be submitted for GRO and ExTPH analyses if there is visual and/or olfactory
evidence of petroleum contamination observed in the field. The number of sampling locations has been
summarized in Table 17-1.The locations where field duplicate and QC samples are collected will be
determined in the field by the FOL.

Building 219
Soil samples will be collected for PCB analysis using DPT drilling methods at Building 219 (Figure 5).

Surface soil samples will be collected from 0 to 1 feet bgs, and subsurface samples will be collected from
2-4 feet bgs. Sixteen samples (eight surface soil and eight subsurface soil, at the depths described

above) will be collected at the four locations that were analyzed in 2005, See Figure 5 for details.

Former Buoy Storage Area

Soil samples will be collected for lead analysis using DPT drilling methods at the former buoy storage
area. Surface soil samples will be collected from 0-1 feet bgs, and subsurface samples will be collected
from 2-4 feet bgs. Sixteen samples (eight surface soil and eight subsurface soil) will be collected at eight

locations laid out on a 40 feet by 40 feet grid to cover the areas of concern (Figure 9).

The sampling SOPs for soil sampling are identified in Worksheet #18 and included in Appendix A.

Project-specific sampling procedures are detailed in Appendix C.
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Table 17-1 — Number of Sample Locations by Analytical Group, Matrix,

Tank Farm Area, and Depth (Soils)

Cg‘etg?ﬁ%/(ﬁ[se)"" PAHs | Metals | Dioxins GRO EXTPH PCBs Lead
Soil
AOC TF2-001
0-1' bgs 11 11 11 1 1
2-4' bgs 11 11 11 1 1
8-10’ bgs* 11 11 1 1
AOC TF2-003
0-1’ bgs 9 9 9 1 1
2-4’ bgs 9 9 9 1 1
8-10’ bgs* 9 9 1 1
AOC TF2-004 and AOC TF2-005
0-1’ bgs 49 49 49 5 5
2-4’ bgs 49 49 49 5 5
8-10’ bgs* 49 49 5 5
Building 219
0-1’ bgs 8
2-4’ bgs 8
Buoy Storage Area
0-1" bgs 8
2-4’ bgs 8
Total Soils 207 207 138 21 21 16 16

*The sample depth of 8 to 10-ft is based upon a depth to bedrock of 10-feet bgs. One of the samples from
each location will be collected from directly above bedrock.
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. e . Depth _ )
Category Area Location Identification® | Matrix (bgs) Analytical Group | Number of Samples(z) Sampling SOP Reference®
0-11t, 2-4 ft PAHS, Metals, 22
Dioxins
0-1ft, 2-4 ft GRO, EXTPH 2
TF2-SB1000 -
AOC TF2-001
TF2-SB1010
8-10 ft PAHs, Metals 11
8-10 ft GRO, EXTPH 1
) GH-1.3, SA-1.3
1 Soll
0-11t, 2-4 ft PAHS, Metals, 18
Dioxins
0-1ft, 2-4 ft GRO, EXTPH 2
TF2-SB1011 —
AOC TF2-003
TF2-SB1019
8-10 ft PAHs, Metals 9
8-10 ft GRO, EXTPH 1
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Site Name: Tank Farm 2, NAVSTA Newport

Project Name: Data Gaps Assessment
Site Location: Portsmouth, Rhode Island

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

. e . Depth , )
Category Area Location Identification” | Matrix (bgs) Analytical Group | Number of Samples® | Sampling SOP Reference®
0-1ft 24 ft PAHS, Metals, 98
Dioxins
0-1ft, 2-4 ft GRO, EXTPH 10
AOC TF2-004
TF2-SB1020 —
and
TF2-SB1068
AOC TF2-005
8-10 ft® PAHs, Metals 49
8-10 ¥ GRO, ExTPH 5
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Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport

Project Name: Data Gaps Assessment
Site Location: Portsmouth, Rhode Island

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

. e . Depth , )
Category Area Location Identification” | Matrix (bgs) Analytical Group | Number of Samples® | Sampling SOP Reference®
o TF2-B219-SB-1080 - . GH-1.3, SA-1.3
1 Building 219 Soil 0-1ft PCBs 8
TF2-B219-SB-1087
. TF2-B219-SB-1080 - _ GH-1.3, SA-1.3
1 Building 219 Soil 2-4 ft PCBs 8
TF2-B8219-SB-1087
TF2-BSA-SB-SS-1090 — . GH-1.3, SA-1.3
1 Buoy Storage Area Soil 0-1ft Lead 8
TF2-BSA-SB-SS-1097
Buoy Storage TF2-BSA-SB-SB-1090 — . GH-1.3, SA-1.3
1 Soil 2-4 ft Lead 8
Area TF2-BSA-SB-SB-1097
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Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport Document Number: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Revision Date: July 2013

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

Notes:

1. Soil sample ID numbers include a suffix of \NNNN to represent interval depth.

2. Field duplicates will be selected based on field conditions at the time of the sampling event.

3. Refer to Worksheet #21 for complete reference. SOPs are included in Appendix C. Project-specific sampling procedures are provided in Appendix E.

4. If bedrock is encountered prior to reaching a depth of 10 feet, it will be at the sampler’s discretion, based on depth of refusal, as to how many analytical samples are collected at
the soil boring. Based on previous investigations, shallow bedrock (less than five feet) was encountered across the AOC-004 and -005 areas and it is therefore expected that two
samples will therefore be collected from these AOCs. A sample directly above bedrock will be collected at each location.

Abbreviation:

bgs = below ground surface
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Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport
Project Name: Data Gaps Assessment

Site Location: Portsmouth, Rhode Island

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

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

. @ Sample Preservation _ .
: Analytical Analytical and Preparation Contamgrs vqunge('” Requirements Maximum '{J‘?ld'ng
Matrix Group Method / SOP Reference™ (number, size, and hemical Time
type) (units) (chemical, temperature, (preparation / analysis)
light protected) prep y
SW-846 5035A, Two 40-mL VOC 5 ml methanol; cool to < 6 .
GRO 8015C/ CA-316 vials 59 °c 14 days to analysis
SW-846 3540C or 3550C, o 14 days to extraction;
PAHs 8270D SIM/CA-213, CA-512, 309 Coolto <6 °C ,
CA-526 40 days to analysis
SW-846 3540C or 3550C, . i i 14 days to extraction;
EXTPH 8015C/ CA-315, CA-527, CA- | S0z Widemouthjar 1 o, Cool to <6 °C y o
ol 535 40 days to analysis
SW-846 3540C, 3545A or 30 davs to extraction-
PCBs 3550C, 8082A/CA-329, CA- 30¢g Coolto <6 °C d Y VSi ®)
500, CA-524, CA-537 40 days to analysis
180 days to analysis
SW-846 3050B, 6020A, 7471B/ ; ; except for mercury;
Metals ' ! 4-0z wide mouth jar ° '
CA-605, CA-611, CA-627 zw s 29 Coolto<6°C 28 days to analysis for
mercury
One 8-0z glass jar
. SW-846 8290/ WS-IDP-0005 with Teflon®-lined 30 days to extraction;
D [l i X o l
10XINS WS-ID-0005 lid or stainless steel | 309 Coolto<6°C 45 days to analysis
liner
SW-846 5030B, 8015C / CA- | Two 40-mL VOC HCl to pH <2, no ,
GRO 316 il 40 mL headspace 14 days to analysis
viais cool to <6 oC
Aqueous . -
. SW-846 3510C or 3520C Two 1-liter (L) 7 days to extraction;
PAHs ' 1000 ml ° '
(B'T;T]izt)e 8270D SIM/ CA-213, CA-502 | amber glass bottles Coolto=6°C 40 days to analysis
EXTPH SW-846 3510C or 3520C, Two 1-L amber 1000 mL Cool 6 < 6 oC 7 days to extraction;
8015C/ CA-315, CA-520 glass bottles - 40 days to analysis
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Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport
Project Name: Data Gaps Assessment

Site Location: Portsmouth, Rhode Island

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

. @ Sample Preservation _ .
, Analytical Analytical and Preparation Containers P @ Requirements MaX|mqm I(-Jlg)ldmg
Matrix @ (number, size, and volume Time
Group Method / SOP Reference ' , (units) (chemical, temperature, . _
type) light protected) (preparation / analysis)
" SW-846 8290/ WS-IDP-0005 Two 1-L Amber 30 days to extraction;
Dioxins ' <6°
WS-ID-0005 Glass Bottles 1000 mi Coolto<6"C 45 days to analysis
SW-846 3510C or 3520C Two 1-L Amber 30 days to extraction;
PCBs ' 1000 ml <6° '
8082A CA-329, CA-515 Glass Bottles Coolto<6°C 40 days to analysis
180 days to analysis
SW-846 3010A, 6020A o .
' ' 500 ml polyethylene :
Metals 7470A/ CA-604, CA-615, CA- | poria 00 100 m | Nitric acid to pH <2, except for mercury;
627 coolto<6C 28 days to analysis for
mercury
Notes:
1. Refer to the Analytical SOP References table (Worksheet #23).
2. Laboratories may provide specific containers at their discretion.
3.  Minimum sample volume or mass requirement.
4. Maximum holding time is calculated from the time the sample is collected to the time the sample is extracted, digested, or analyzed.
5. SW-846 8082A does not specify a holding time to extraction; 30 days is presented here as a conservative limit. The method recommends a holding time of 40 days

from extraction to analysis for extracts stored under refrigeration in the dark; but it also refers to SW-846 Chapter 4, which specified that there is no holding time for
PCBs. Additionally, SW-846 8082A states that the holding times listed in the method under the conditions listed may be as long as a year.
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Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport Document Number: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Revision Date: July 2013

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

No. of No. of No. of No. of Total No.
. Analytical s No. of Field Assigned s " No. of PT of
Matrix Sampling ! 1 Field Equip.
Group : Duplicates Laboratory 3 Samples Samples
Locations 2 | Blanks Blanks 4
QC Samples to Lab
GRO 21 2 1 0 1 0 24
EXTPH 21 2 1 0 1 0 24
PAHs 207 21 10 0 10 0 238
Soil Dioxins 138 14 7 0 7 0 159
Metals 207 21 10 0 10 0 238
Lead 16 2 0 1 0 20
PCBs 16 2 0 1 0 20

Notes:

1. Collect 1 field duplicate per 10 field samples for each matrix.

2. Assign 1 Laboratory QC sample per 20 samples for MS/MSD analysis for organics and MS/laboratory duplicate analysis for metals. For other soil analytes, no extra
volume is required.

3. Collect 1 rinsate blank per 20 field samples.

4. Total number of samples does not include the laboratory QC samples.
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Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport
Project Name: Data Gaps Assessment

Site Location: Portsmouth, Rhode Island

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

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

S Modified
Reference . . Orlg_mat_mg . for 1
Title, Revision Date and / or Number Organization of Equipment Type . Comments
Number Sampling SOP Project
piing Work?
CT-05 - Database Records and Quality .
CT-05 Assurance: Revision 2, 2001 Tetra Tech Not applicable No
GH-1.2 - Evaluation of Existing Monitoring Wells Also see Appendix E-2 for proiect-specific
GH-1.2 and Water Level Measurement; Revision 2, Tetra Tech Electronic water level indicator No d PP pro) P
2003 procedures to augment SOP.
GH-1.3 - Soil and Rock Drilling Methods; S .
GH-1.3 Revision 1, 1999 Tetra Tech Drilling rig and accessories No
GH-1.5 - Borehole and Sample Logging; .
GH-1.5 Revision 1, 1999 Tetra Tech Not applicable No
GH-2.5 — Groundwater Contour Maps and Flow .
GH-2.5 Determination: Revision 1, 2009 Tetra Tech Not applicable No
GH-28 GH-2.8 - G.rounQV\_later Monitoring Well Tetra Tech Dr|II|n_g rig, accessories, and well No Also see Appendix E-2 for project-specific
Installation; Revision 3, 2003 supplies procedures to augment SOP.
) HS-1.0 - Utility Locating and Excavation Remote subsurface sensing,
HS-1.0 Clearance; Revision 2, 2003 Tetra Tech magnetometer, GPR, etc. No
i 12 cn . . . . Also see Appendix E-2 for project-specific
SA-1.3 SA-1.3 - Soil Sampling; Revision 9, 2009 Tetra Tech Sampling supplies No procedures to augment SOP.
SA-25 SA-2.5 — Direct Push Technology Tetra Tech Geoprobe®; Hydropunch™ No
SA-6.1 - Non-Radiological Sample Handling; .
SA-6.1 Revision 3, 2004 Tetra Tech Not applicable No
SA-6.3 SA-6.3 - Field Documentation; Revision 3, 2009 Tetra Tech Not applicable No
R SA-7.1 - Decontamination of Field Equipment; . Also see Appendix E-3 for project-specific
SA-7.1 Revision 6, 2009 Tetra Tech Not applicable No procedures to augment SOP.
Low Stress (Low Flow) Purging and Sampling
Procedure for the Collection of Groundwater . . @ | Also see Appendix E-2 for project-specific
GW 001 Samples from Monitoring Wells; Revision 3, EPARegion 1 | Submersible pump Yes procedures to augment SOP.
2010/ GW 001
Notes:

1. SOPs are included as Appendix C. Appendix E contains project specific field task procedures, including Appendix E-1 Mobilization, Appendix E-2 Project Specific
Sampling Procedures, Appendix, E-3 Investigation Derived Waste Management, and Appendix E-4 Surveying.

2.

If saturated screen length is greater than 10 feet, the sampling procedures will be modified as described in Appendix E-2.
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Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport Document Number: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Revision Date: July 2013

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

Field Equipment Activity1 Frequency Ac(c::ﬁ[t);ﬁr;ce Corrective Action Resp. Person SOP Reference Comments
Photo-lonization Visual Inspection Daily Manufacturer’s Operator correction | Field Operations Manufacturer’s Rental field equipment
Detector (PID) guidance or Replacement Leader instruction manual | will be used
/Flame lonization Calibration/ Beginning and end
Detector (FID) 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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Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport
Project Name: Data Gaps Assessment

Site Location: Portsmouth, Rhode Island

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

Title: Sampling and Analysis Plan
Document Number: W5211722F

Revision Number: 0

Revision Date: July 2013

Lab SOP Definitive or Organization quified for
Title, Revision Date, and / or Number Screening Matrix and Analytical Group Instrument 9a . Project Work?
Number Performing Analysis
Data (Y/N)
Analysis of SVOC By: SW 846 Method
CA-213 8270 — Modified For Selected lon Definitive Soil and Water/PAHs GC/MS Katahdin Analytical N
Monitoring (SIM), 04/10, Revision 8.
CA-329 égz'?ﬁioa;gg%z&?ﬁ;gtgﬁ%:ﬁtﬁé Definitive Soil and Water/PCBs Caegjlrilgcetzggtor Katahdin Analytical N
Detector (GC/ECD): SW-846 Method P (ECD) Y
8082, 04/10, Revision 11.
Preparation Of Sediment/Soil Samples
) By Sonication Using Method 3550 For N . Not applicable . .
CA-500 Subsequent Pesticides/PCBs Analysis, Definitive Soil/PCBs (extraction) Katahdin Analytical N
08/10, Revision 7.
Preparation Of Aqueous Samples For Not applicable
CA-502 Extractable Semivolatile Analysis, Definitive Water/ PAH Extraction PPl Katahdin Analytical N
L (extraction)
10/09, Revision 6.
Preparation Of Sediment/Soil Samples
) By Sonication Using Method 3550 For _ . . Not applicable . .
CA-512 Subsequent Extractable Semi-Volatiles Definitive Soil/ PAH Extraction (extraction) Katahdin Analytical N
Analysis, 08/10, Revision 8.
Preparation of Aqueous Samples for Not applicable
CA-515 Pesticides/PCBs Analysis, 08/10, Definitive Water/PCBs PPl Katahdin Analytical N
S (extraction)
Revision 7.
Preparation Of Sediment/Soil Samples
) By Soxhlet Extraction Using Method N . Not applicable . .
CA-524 3540 For Pesticide/PCB Analysis, Definitive Soil/PCBs (extraction) Katahdin Analytical N
08/10, Revision 7.
Preparation Of Sediment/Soil Samples
By Soxhlet Extraction Using Method Not applicable
CA-526 3540 For Subsequent Extractable Definitive Soil/ PAHs Extraction PPl Katahdin Analytical N
. ; i - (extraction)
Semivolatile Analysis, 08/10, Revision
7.
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Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport
Project Name: Data Gaps Assessment

Site Location: Portsmouth, Rhode Island

Title: Sampling and Analysis Plan
Document Number: W5211722F

Revision Number: 0

Revision Date: July 2013

Lab SOP
Number

Title, Revision Date, and / or Number

Definitive or
Screening
Data

Matrix and Analytical Group

Instrument

Organization

Performing Analysis

Modified for
Project Work?

(YIN)

CA-537

Preparation of Sediment/Soil and
Tissue Samples by Accelerated Solvent
Extraction Using Method 3545 for
Subsequent Extractable Pesticide and
PCB Analysis, 12/10, Revision 3.

Definitive

Soil/PCBs

Not applicable
(extraction)

Katahdin Analytical

CA-604

Acid Digestion of Aqueous Samples by
EPA Method 3010 for ICP and ICP-MS
Analysis of Total or Dissolved Metals,
04/10, Revision 5.

Definitive

Water/Metals Digestion

Not applicable
(digestion)

Katahdin Analytical

CA-605

Acid Digestion of Solid Samples by
USEPA Method 3050 for Metals by ICP-
AES and GFAA, 09/10, Revision 5.

Definitive

Soil/Metals Digestion

Not applicable
(digestion)

Katahdin Analytical

CA-611

Digestion and Analysis of Solid
Samples for Mercury by USEPA
Method 7471, 12/10, Revision 8.

Definitive

Soil/Mercury

Mercury Analyzer

Katahdin Analytical

CA-615

Digestion and Analysis of Aqueous
Samples for Mercury by USEPA
Method 7470, 04/10, Revision 5.

Definitive

Water/Mercury

Mercury Analyzer

Katahdin Analytical

CA-627

Trace Metals Analysis By ICP-MS
Using USEPA Method 6020, 04/10,
Revision 7.

Definitive

Soil and Water/Metals

ICP-MS

Katahdin Analytical

WS-1D-0005

Analysis of Samples for Polychlorinated
Dioxins and Furans by HRGC/HRMS
12/09, Revision 7.3.

Definitive

Soil and Water/ Dioxins

GC/HRMS

TestAmerica West
Sacramento

WS-IDP-0005

Preparation of Samples for Analysis of

Polychlorinated Dioxins and Furans for

Analysis HRGC/HRMS, 02/10, Revision
1.1.

Definitive

Soil and Water/ Dioxins Extraction

Not applicable
(extraction)

TestAmerica West
Sacramento
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Project-Specific Sampling and Analysis Plan
Site Name: Tank Farm 2, NAVSTA Newport
Project Name: Data Gaps Assessment

Site Location: Portsmouth, Rhode Island

SAP Worksheet #24 -- Analytical Instrument Calibration Table

(UFP-QAPP Manual Section 3.2.2)

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Person

Instrument Calibration Fre_quen_cy of Acceptance Criteria Corrective Action Responsible for SOP
Procedure Calibration ; . Reference
Corrective Action
GC/MS (SIM) Decafluorotriphe | Beginning of each DFTPP within method specifications for tuning Re-tune instrument, clean MS | Analyst, Department
PAHs nyl-phosphine analytical run or criteria. source as needed. Manager CA-213

(DFTPP) Tune.
Also DDT,
pentachlorophen
ol and benzidine
check for
injection port
inertness and GC
column

every 12 hours

DDT degradation should be < 20%.

Pentachlorophenol and benzidine responses
should not exceed a tailing factor of 2 as per
Section 11.3.1.3 of Method 8270D.

performance.

ICAL - 5-7 Instrument receipt, Project specific criteria: Recalibrate and/or perform Analyst, Department
(minimum 5 major instrument Average RF for all PAHs must be = 0.05. the necessary equipment Manager

points required) |[change, when CCV maintenance. Check the

calibration does not meet Percent Relative Standard Deviation (%RSD) for | calibration standards.

standards, initial
calibration for all
analytes.

criteria.

RFs for all PAHs must be < 30%

or one option below:

Option 1) Linear least squares regression:
correlation coefficient (r) must be = 0.99
Option 2) Non-linear regression: coefficient of
determination (r?) must be = 0.99 (6 points for
second order).

Reanalyze the affected data.

Initial Calibration
Verification (ICV)
(Second Source)

Once after each
ICAL.

Percent recovery (%R) must be within 80-120% for
all project compounds.

Correct problem and verify
second source standard.
Rerun second source
verification. If that fails,
correct problem and repeat
ICAL.

Analyst, Departme
Manager

nt

Establish RT
Window Position

Once per ICAL for
each analyte and
surrogate.

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

Not applicable.

Analyst, Department

Manager
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Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Person

Instrument gallbratlon Frequency of Acceptance Criteria Corrective Action Responsible for SOP
rocedure Calibration ; - Reference
Corrective Action
GCMS - PAHs |RRTs With each sample. RRT of each target compound must be within £0.06 | Correct problem, then rerun | Analyst, Department
(cont.) RRT units. ICAL. Manager
CCV Daily before sample [ Project specific criteria: DoD project level approval Analyst, Department
analysis and every | For all PAHs RF must be = 0.05 must be obtained for each of |Manager
12 hours the failed analytes or
All PAHs and surrogates must be < 25%D corrective action must be
(D = Difference or Drift); taken.
Correct problem, then rerun
calibration verification. If that
fails, then repeat ICAL.
Reanalyze all samples since
last acceptable CCV.
ICP-MS Tune Daily prior to Mass calibration must be within 0.1 amu of true Perform necessary Analyst, Department | CA-627
calibration value, Resolution must be < 0.9 amu at 10% peak |equipment maintenance. Manager
height.
RSD must be < 5% for at least four replicate
analyses.
ICAL Daily prior to sample |4 point calibration plus blank — The r must be = Recalibrate and/or perform Analyst, Department
analysis. 0.995. necessary equipment Manager
maintenance. Check
calibration standards.
ICV (Second Once after each The %R must be within 90-110% for all analytes. Do not use results for failing | Analyst, Department
Source) ICAL, and before elements unless the ICV > Manager

beginning a sample
run.

110% and the sample results
are non-detect.

Investigate and correct
problem.

Calibration Blank

Before beginning a
sample sequence,
after every 10
samples and at end
of the analysis
sequence.

No analytes detected > LOD. For negative blanks,
absolute value < LOD.

Correct the problem, then re-
prepare and reanalyze.

Analyst, Department
Manager
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Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revisio

n Date: July 2013

Person

Instrument gallbratlon Frequency of Acceptance Criteria Corrective Action Responsible for SOP
rocedure Calibration ; - Reference
Corrective Action
ICP-MS (cont.) |CCV After every 10 The %R must be within 90-110% for all analytes. Correct problem, rerun Analyst, Department
samples and at the calibration verification. If that | Manager
end of each run fails, then repeat ICAL.
sequence. Reanalyze all samples since
the last successful calibration
verification.
Low-level Daily, after one-point [ The %R must be within 80-120% for all analytes. Do not use results for failing | Analyst, Department
Calibration ICAL. elements, unless low-level Manager
Check Standard standard recovery.> upper
limit and sample results are
non-detect. Investigate and
correct the problem.
Interference Daily, before sample | The absolute value of the ICSA concentration for all | Correct the problem, then re- | Analyst / Supervisor
Check Sample injections non-spiked analytes (except verified trace prepare checks and
(ICS) - ICSA & impurities) must be less than the LOD (2), and reanalyze all affected
ICSB ICSB %Rs must be within 80-120%. samples.
Mercury ICAL Upon instrument Initial Calibration, 5 points plus a calibration blank - | Recalibrate and/or perform Analyst, Department | CA-611, CA-
analyzer receipt, major r=0.995. necessary equipment Manager 615
instrument change, maintenance. Check
at the start of each calibration standards.
day.
ICV (Second Once after each The %R must be within 90-110% for mercury. Correct problem and verify Analyst, Department
Source) ICAL, prior to second source standard. Manager

beginning a sample
run.

Rerun ICV. If that fails,
correct problem and repeat
ICAL.

Calibration Blank

Before beginning a
sample sequence,
after every 10
samples and at end
of the analysis

No analytes detected > LOD. For negative blanks,
absolute value must be < LOD.

Correct problem. Re-prep
and reanalyze calibration
blank. All samples following
the last acceptable calibration
blank must be reanalyzed.

Analyst, Department
Manager

sequence.
CCVv Beginning and end | The %R must be within 80-120% for mercury. Correct problem, rerun Analyst, Department
of each run calibration verification. If that | Manager
sequence and every fails, then repeat ICAL.
10 samples. Reanalyze all samples since

the last successful calibration
verification.
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Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Calibration Frequency of I . . Person . SOP
Instrument P ) . Acceptance Criteria Corrective Action Responsible for
rocedure Calibration ; - Reference
Corrective Action
GC/HRMS Tune / Mass At the beginning and | Resolving power = 10,000 at m/z=304.9842 & Retune instrument & verify. Analyst /Lab WS-1D-0005
Resolution Check | the end of each 12- |m/z=380.9760 + 5ppm of expected mass. Lock- Assess data for impact if end | Manager
(PFK) hour period of mass ion between lowest and highest masses for | resolution is less than 10,000
analysis. each descriptor and level of reference < 10% full- | narrate or re-inject as
scale deflection. necessary.
HRGC/HRMS GC Column Prior to ICAL or Peak separation between 2,3,7,8-TCDD and other |1) Readjust windows.
Performance calibration TCDD isomers result in a valley of < 25%; and 2) Evaluate system.
Check verification. identification of all first and last eluters of the eight |3) Perform maintenance.
(CPSM/WDM per homologue retentention time windows and 4) Reanalyze CPSM.
method) documentation by labeling (F/L) on the 5) No corrective action is
chromatogram; and absolute retention times for necessary if 2,3,7,8-TCDD is
switching from one homologous series to the next = | not detected and the % valley
10 seconds for all components of the mixture. is greater than 25%.
GC/HRMS ICAL = Minimum | ICAL prior to sample [RSD < 20% for response factors for 17 unlabeled [Evaluate standard and
five-point initial analysis, as needed |isomers & 9 labeled IS, and ion abundance ratios | instrument response. If
calibration for by the failure of within limits specified in SOP; and S/N = 10:1for problem with instrument
target analytes, | calibration target analytes. (autosampler failure,
lowest verification, and response poor, etc.) or
concentration when a new lot is standards, correct as
standard at or used as a standard appropriate, then repeat initial
near the source for calibration calibration.
reporting limit. verification, internal
standard or recovery
standard solutions.
GC/HRMS ICV Immediately All project analytes must be within + 30% of the Evaluate standards and Lab Manager / WS-ID-0005
following ICAL. expected value from the ICAL. instrument response. If Analyst
standard issue, repeat or
remake then repeat standard
as appropriate. If still fails,
repeat initial calibration
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Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Calibration Frequency of I . . Person . SOP
Instrument P ) . Acceptance Criteria Corrective Action Responsible for
rocedure Calibration ; - Reference
Corrective Action
GC/HRMS CCV At the beginning of | lon abundance ratios must be in accordance with | Correct problem, repeat Lab Manager / WS-1D-0005
each 12-hour period, | SOP; and RF (unlabeled standards) within £ 20%D | calibration verification. If Analyst
and at the end of of average RF from ICAL; and RF (labeled fails, repeat ICAL and
each analytical standards) within + 30%D of average RF from reanalyze all samples
sequence. ICAL. analyzed since last
successful CCV End of Run
CCV: If RF (unlabeled
standards) > + 20%D and <
+ 25%D and/or RF (labeled
standards) > + 30%D and <
+ 35%D of the average RF
from ICAL use mean RF from
bracketing CCVs to
guantitate impacted samples.
If bracketing CCVs differ by
more than 25% RPD
(unlabeled) or 35% RPD
(labeled), run a new ICAL
within 2 hours, and re-
gquantitate samples.
Otherwise, reanalyze
samples with positive
detections.
GC/FID ICAL Instrument receipt, | One of the options below must be met: (1) Perform instrument Analyst, CA-315
EXTPH major instrument Option 1: RSD for each analyte < 20%; maintenance as needed. Department
change, when CV Option 2: linear least squares regression: r 2 (2) Reanalyze and or reprep | Manager
does not meet 0.995; calibration standards.
criteria Option 3: non-linear regression: COD r2 = 0.99 (6
points shall be used for second order).
ICV Immediately All project analytes must be within established Correct problem, rerun ICV. | Analyst,
following ICAL. retention time windows. If that fails, repeat ICAL. Department
All project analytes must be within £ 20% of Manager
expected value from the ICAL.
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Calibration Frequency of I . . Person . SOP
Instrument P ) . Acceptance Criteria Corrective Action Responsible for
rocedure Calibration ; . Reference
Corrective Action
CCV Daily prior to %D must be < +/- 20% (1) Evaluate the samples: If | Analyst,
sample analysis the %D>+20% and sample Department
and at intervals of results are <PQL, narrate. If | Manager
not less than once %D>+20% and is likely a
every 20 samples. result of matrix interference,
Also, at the end of narrate. All samples must be
the analysis reanalyzed that fall within
sequence. the standard that exceeded
criteria and the last standard
that was acceptable.
GC/FID ICAL Minimum 5 point One of the options below must be met: Repeat initial calibration. Analyst, CA-316
GRO calibration using a Option 1: RSD for each analyte < 20%; Department
gasoline Option 2: linear least squares regression: r = Manager
component 0.995;
mixture. Option 3: non-linear regression: COD r2 = 0.99 (6
points shall be used for second order).
ICV Immediately All project analytes within established retention Correct problem, rerun ICV. | Analyst,
following ICAL. time windows. If that fails, repeat ICAL. Department
All project analytes within £ 20% of expected Manager
value from the ICAL.
CCVv Daily prior to %D must be < +/- 20%. Evaluate the samples — if Analyst,
sample analysis the %D>+20% and sample Department
and at intervals of results are <PQL, narrate. If| Manager
not less than once %D> 12
every 20 samples. result of matrix interference,
Also, at the end of narrate. All samples must
the analysis be reanalyzed that fall within
sequence. the standard that exceeded
criteria and the last standard
that was acceptable
Notes:

1. Refer to the Analytical SOP References table (Worksheet #23).
2. For data validation, the criterion for ICSA will be < LOQ.
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Title: Sampling and Analysis Plan
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Instrument / . . Testing Inspection Acceptance Responsible SOP
Equipment Maintenance Activity Activity Activity Frequency Criteria CA Person? Reference

GC/ECD Check pressure and gas supply EDB/DBCP Injector liner, Prior to ICAL Acceptable | Correct the Analyst, CA-319,
daily. Change septa and/or lineras | and PCBs septa, column, and/or as ICAL or problem and Department CA-329
needed, replace or cut column as column flow. necessary. Cccv repeat ICAL or Manager
needed. Other maintenance CCV.
specified in lab Equipment
Maintenance SOP.

GC/MS Check pressure and gas supply PAHs lon source, injector | Prior to ICAL Acceptable | Correct the Analyst, CA-213
daily. Manual tune if DFTPP not in liner, column, and/or as ICAL or problem and Department
criteria, change septa as needed, column flow necessary. ccv repeat ICAL or Manager
change liner as needed, cut column CCV.
as needed. Other maintenance
specified in lab Equipment
Maintenance SOP

ICP-MS Clean torch assembly and spray Metals Torch, nebulizer, Prior to ICAL and | Acceptable | Correct the Analyst, CA-627
chamber when discolored or when spray chamber, as necessary ICAL or problem and Department
degradation in data quality is pump tubing Cccv repeat ICAL or Manager
observed. Clean nebulizer, check CCV.
argon, replace peristaltic pump
tubing as needed. Other
maintenance specified in lab
Equipment Maintenance SOP.

Mercury Analyzer Replace peristaltic pump tubing, Mercury Tubing, sample Prior to ICAL and | Acceptable | Correct the Analyst, CA-611,
replace mercury lamp, replace drying probe, optical cell | as necessary ICAL or problem and Department CA-615
tube, clean optical cell and/or clean ccv repeat ICAL or Manager
liquid/gas separator as needed. CCV.

Other maintenance specified in lab
Equipment Maintenance SOP.
Dioxins/ . Initially; prior to Correct . TestAmerica | WS-ID-

GC/HRMS Parameter Setup Physical check Physical check DCC Parameters Reset if incorrect Chemist 0005

Dioxins/ N _ Co_mpliance Correct the _
GC/HRMS Tune Check Instrument _Conformance to Initially; prior to to ion problem and TestAmerlca WS-ID-
Performance instrument tuning. | DCC apundance repeat tune Chemist 0005
criteria check
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Instrument / . L Testing Inspection Acceptance Responsible SOP
Equipment Maintenance Activity Activity Activity Frequency Criteria CA Person?® Reference
GC/FID Check pressure and gas supply EXTPH Injector liner, Prior to ICAL Acceptable | Correct the Analyst, CA-315
daily. Change septa and/or GC septa, column, and/or as ICAL or problem and Department
injector glass liner as needed. column flow. necessary. ccv repeat ICAL or Manager
Replace or cut GC column as CCV.
needed. Other maintenance
specified in lab Equipment
Maintenance SOP.
GC/FID Change septa, and/or GC injector GRO Injector liner, Prior to ICAL Acceptable | Correct the Analyst, CA-316
glass liner as needed. Replace or septa, column, and/or as ICAL or problem and Department
cut GC column as needed. Bake out column flow. necessary. ccv repeat ICAL or Manager
trap and column, change trap as CCV.
needed.
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SAP Worksheet #26a — Sample Handling System
(UFP-QAPP Manual Appendix A)

Sample Handling System - Katahdin

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

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

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

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

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

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt: Sample Custodians / Katahdin

Sample Custody and Storage : Sample Custodians / Katahdin

Sample Preparation : Extraction Lab, Metals Preparation Lab / Katahdin

Sample Determinative Analysis : Gas Chromatography Lab, Gas Chromatography/Mass Spectrometry Lab, Metals Lab / Katahdin

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 60 days from receipt

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (No. of days from sample collection): N/A

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians/ Katahdin
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SAP Worksheet #26b — Sample Handling System — [Lab]
(UFP-QAPP Manual Appendix A)

Sample Handling System — Test America
SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

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

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

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

Type of Shipment/Carrier: Overnight courier service (FedEx)
SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians, TestAmerica

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

Sample Preparation (Personnel/Organization): Sample Preparation Technicians,
TestAmerica

Sample Determinative Analysis (Personnel/Organization): Sample Analysis Technicians, TestAmerica
SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 60 days

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 60 days

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

SAMPLE DISPOSAL (Intact leftover samples)

Personnel/Organization: Sample Custodians, TestAmerica
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SAP Worksheet #27 — Sample Custody Requirements Table
(UEP-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
sample location IDs are listed in Worksheet #18. The sample tracking number for soil samples will
consist of alpha-numeric characters identifying the site, area, sample medium, location, and depth or
date. Any other pertinent information regarding sample identification will be recorded on the sample log

sheets, chain-of-custody forms, or in the field logbooks.

The alpha-numeric (A-N) coding to be used in the sample system is detailed below and in the subsequent

definitions.
AAA - NN - AA-NNNN - NNNN
(Site ID) - (Tankor AOCID) - (Medium & Location) - (Depth or Date)

Site identifier: “TF2” for Tank Farm 2
“AOC" for locations that were formerly investigated under TtEC as Areas of Concern.
B219 for locations at Building 219

BSA for locations at former buoy storage area

AOC ID: TF2-###, as was identified by TtEC (Appendix A-1).

Medium identifier:

“W” for aqueous blanks
“SB” for soil boring samples

“SS” for surface soil samples

Sample location identifier: Each sample station is assigned a unique location identifier composed of

sequential numeric characters as shown on Worksheet #18.

Depth/Date:
For soil sample locations, this portion of the sample tracking number will represent the depth in feet bgs

from which the sample was collected; e.g., for soil samples collected from 2 to 4 feet bgs, this portion of

the sample tracking number will be “0204".
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For example, a soil sample at the Site, from the 8 to 10 foot interval of soil boring SB1060 will be labeled
TF2-SB1060-0810.

Quality Control Samples (QC) samples collected during the investigation will use the same coding system

as for the environmental samples. Field QC sample types are presented in Worksheet #20. Field QC

designations will conform to the following formats:

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

will be replaced with “DUP” followed by a sequential value (the nth duplicate sample collected during
that sampling event) and a chronological value (MMYY). The sample log sheet will note from which
sample location the duplicate was collected. For example, the first soil field duplicate sample
collected in August 2013 at the Site will be labeled TF2-SB-DUP01-0813 and the second field
duplicate collected in August will be TF2-SB-DUP02-0813.

e Rinsate Blanks: Rinsate blank sample identifiers will consist of the site, the medium (with “W” instead
of “MW”, the “RB” label, and the date (MMYY). Example: TF2-W-RB01-0813.

e Trip Blanks: will consist of the site, the medium (with “W” instead of “MW?"), the “TB” label and the
date (MMYY).

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

identifier codes, but are noted 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:
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e SA-6.3 Field Documentation
e SA6.1 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 are 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.

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

form.

Laboratory procedures for sample receiving and chain-of-custody are detailed in SOP SD-902 (Katahdin)
and SOP WS-QA-0003, (TestAmerica); and the laboratory procedures for disposal of the environmental
samples are described in SOP 903 (Katahdin) and SOP WS-EHS-0001, (TestAmerica). These SOPs are
included in Appendix G.
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Note: Katahdin’s statistically-derived QC limits referenced in the worksheets below refer to Katahdin’s limits at the time of analysis. Katahdin’s current limits are
presented in Appendix G.

Matrix

Water / Soil

Analytical Group

PAHs

Analytical Method/
SOP Reference

SW-846 8270D SIM / CA-213

Person(s)

/ . Measurement
QC Sample: Frequency/ Method/SOP QC. Corrective Action Respon.5|ble for Dat.a Quality Performance Criteria
Number Acceptance Limits Corrective Indicator (DQI)
! (MPC)
Action
Method Blank One per No target Correct the problem. Report sample results Analyst, Bias/contamination | Same as Method/SOP
preparation batch | compounds > %2 that are <LOD or >10x the blank Laboratory QC Acceptance Limits.
of twenty or fewer |LOQ (> LOQ for concentration. Reprepare and reanalyze the Department

samples of similar
matrix.

common laboratory

contaminants) and >

1/10 the amount
measured in any
sample or 1/10 the
PSL, whichever is

method blank and all associated samples with
results > LOD and < 10x the contaminated
blank result.

Manager and
Data Validator

greater.
Surrogate 3 per sample %R must be within | For QC and field samples, correct problem Analyst, Accuracy/Bias Same as Method/SOP
2- Katahdin's then reprepare and reanalyze all failed Laboratory QC Acceptance Limits.
Methylnaphthalene | statistically-derived | samples for failed surrogates in the associated | Department
-d10 QC limits. preparatory batch, if sufficient sample material | Manager, and
Fluorene-d10 is available. If obvious chromatographic Data Validator
Pyrene-d10 interference with surrogate is present,
reanalysis may not be necessary.
Contact Client if samples cannot be re-
prepared within hold time.
LCS One per %R must be within | Correct problem, then reprepare and Analyst, Accuracy / Bias Same as Method/SOP
preparation batch | Katahdin's reanalyze the LCS and all samples in the Laboratory QC Acceptance Limits.
of twenty or fewer | statistically-derived | associated preparatory batch for failed Department

samples of similar
matrix.

QC limits, allowing
for the number of

analytes, if sufficient sample material is
available (see full explanation in Appendix F).

Manager, and
Data Validator
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Matrix Water / Soll
Analytical Group PAHs
Analytical Method/
SOP Reference SW-846 8270D SIM / CA-213
Person(s) . Measurement
QC Sample: Frequency/ Method/SOP QC. Corrective Action Respon.5|ble for Dat.a Quality Performance Criteria
Number Acceptance Limits Corrective Indicator (DQI)
! (MPC)
Action
marginal
exceedances Contact Client if samples cannot be re-
presented in DoD prepared within hold time.
QSM Table G-1.
MS/MSD (not One per sample %R should be within | Corrective actions will not be taken for Analyst, Precision/Accuracy/ | Same as Method/SOP
applicable for delivery group Katahdin’s samples when recoveries are outside limits if | Laboratory Bias QC Acceptance Limits.
rinsate blanks) (SDG) or every 20 | statistically-derived | likely due to matrix, otherwise contact client. Department
samples. QC limits. Manager, and
Data Validator
Water Precision:
RPD should be <
30%.
Soil Precision: RPD
should be < 50%.
IS Six per sample — Retention times for | Inspect mass spectrometer or gas Analyst, Accuracy/ Bias Same as Method/SOP
1,4- internal standards chromatograph for malfunctions. Mandatory Laboratory QC Acceptance Limits.
Dichlorobenzene- |must be + 30 reanalysis of samples analyzed while system | Department
d4 seconds and the was malfunctioning. Manager, and
Naphthalene-d8 responses within - Data Validator
Acenaphthene-d10 | 50% to +100% of
Phenanthrene-d10 |the ICAL midpoint.
Chrysene-d12
Perylene-d12
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preparation batch
of 20 or fewer
samples of similar

method blank must
be <% LOQ,

that are <LOD or >10x the blank
concentration. Re-prepare and reanalyze the
method blank and all associated samples with

Department
Manager and Data
Validator Analyst,

Matrix Soil/Water (rinsate blanks)

Analytical Group PCBs

Analytical

Method/SOP SW846 8082A /CA-329

Reference

QC Sample: Frequency/ Method/SOP QC. Corrective Action gzrsspoonn(:i)ble for Dat.a Quality Measurement o
Number Acceptance Limits . X Indicator (DQI) |Performance Criteria

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

on

QC Acceptance Limits.

preparation batch
of 20 or fewer
samples of similar
matrix.

Katahdin’s
statistically-derived
QC limits.

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

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

Department
Manager

matrix. results > LOD and < 10x the contaminated Laboratory
blank result. Contact Client if samples cannot | Department
be re-prepared within hold time. Manager
Surrogates PCBs: one per %Rs must meet the | For QC and field samples, correct problem Analyst, Laboratory | Accuracy/Bias | Same as Method/SOP
sample: laboratory then re-prepare and reanalyze all failed Department QC Acceptance Limits.
Decachloro- statistically-derived | samples for failed surrogates in the associated | Manager
biphenyl control limits. preparatory batch, if sufficient sample material
is available. If obvious chromatographic
interference with surrogate is present,
reanalysis may not be necessary.
Contact Client if samples cannot be re-
prepared within hold time.
LCS One per %R must be within | Correct problem, then re-prepare and Analyst, Laboratory | Accuracy/Bias | Same as Method/SOP

QC Acceptance Limits.
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Matrix Soil/Water (rinsate blanks)
Analytical Group PCBs
Analytical
Method/SOP SW846 8082A /CA-329
Reference
QC Sample: Frequency/ Method/SOP QC. Corrective Action gzrsspoonn(:i)ble for Dat.a Quality Measurement o
Number Acceptance Limits C - . Indicator (DQI) |Performance Criteria
orrective Action
MS/MSD (not One per SDG or | %R should be Corrective actions will not be taken for Analyst, Laboratory | Precision/Accur | Same as Method/SOP
applicable for rinsate | every 20 samples. | within Katahdin samples when recoveries are outside limits if | Department acy/Bias QC Acceptance Limits.
blanks) statistically derived | likely due to matrix, otherwise contact client. Manager
limits.
Soil Precision:
RPD should be <
50%.
Water Precision:
RPD should be =
30%.
Second Column All positive results | Results between None. Apply qualifier if RPD >40% and Analyst, Laboratory | Precision Same as Method/SOP
Confirmation must be primary and second | discuss in the case narrative. Department QC Acceptance Limits.
confirmed. column must be Manager
RPD <40%. The
higher of the two
results will be
reported unless
matrix interference
is apparent.
Results between DL | NA Apply “J” qualifier to | NA Analyst, Laboratory | Accuracy Same as QC Acceptance
and LOQ results between DL Department Limits.
and LOQ. Manager
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Worksheet #28b — Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4)

Matrix Water / Soll

Analytical Group Metals (ICP-MS)

Analytical Method/

SOP Reference SW846 6020A / CA-627

Person(s) . Measurement

QC Sample: Frequency/ Method/SOP QC. Corrective Action Respon.5|ble for Dat.a Quality Performance Criteria
Number Acceptance Limits Corrective Indicator (DQI)

! (MPC)
Action

Method Blank One per digestion | No target metals > %2 | Correct the problem. Report sample results Analyst, Bias/contamination | Same as Method/SOP
batch of 20 or LOQ and > 1/10 the |[that are <LOD or >10x the blank Laboratory QC Acceptance Limits.
fewer samples of | amount measured in | concentration. Reprepare and reanalyze the Department
similar matrix. any sample or 1/10 | method blank and all associated samples with | Manager and

the PSL, whichever [results > LOD and < 10x the contaminated Data Validator
is greater. For blank result.

negative blanks,

absolute value <

LOD.

LCS One per digestion | Water and Soil: Redigest and reanalyze all associated Analyst, Accuracy/Bias/ Same as Method/SOP
batch of 20 or %R must be within | samples for affected analyte. Laboratory Contamination QC Acceptance Limits.
fewer samples of | 80-120%, allowing Department
similar matrix. for the marginal Manager, and

exceedances Data Validator
presented in DoD
QSM Table G-1.

MS (not applicable | One per sample %R should be within | Flag results for affected analytes for all Analyst, Accuracy/Bias %R should be within 75-

for rinsate blanks) [ delivery group 80-120%if sample < | associated samples with "N”. Laboratory 125%if sample < 4x
(SDG) or every 20 |4x spike added. Department spike added.
samples. Manager, and

Data Validator

Post-digestion Project-specific %R should be within | Run associated samples by method of Analyst, Accuracy/Bias Same as Method/SOP

Spike (not frequency: When | 75-125%. standard addition or flag results. Laboratory QC Acceptance Limits.

applicable for MS recovery fails Department

rinsate blanks) or analyte Manager, and
concentration in all Data Validator
samples < 50x
LOD
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Matrix

Water / Soil

Analytical Group

Metals (ICP-MS)

Analytical Method/
SOP Reference

SW846 6020A / CA-627

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Person(s)

Measurement

. Frequency/ Method/SOP QC . . Responsible for |Data Quality N
QC Sample: Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Performance Criteria
Action
Laboratory One per SDG or Project-specific Flag results for affected analytes for all Analyst, Precision Waters: If values are =
Duplicate (not every 20 samples. |criteria: If values are |associated samples. Laboratory 5x LOQ, RPD should be
applicable for 2 5x LOQ, RPD Department < 20%; if values are < 5x

rinsate blanks)

should be < 20%. If
values are < 5x
LOQ, Absolute
Difference should be
<LOQ.

Manager, and
Data Validator

LOQ, Absolute
Difference should be <

Soils: If values are = 5x
LOQ, RPD should be <
35%; if values are < 5x
LOQ, Absolute

Difference should be <

ICP Serial Dilution
(not applicable for
rinsate blanks)

One per

preparation batch
of twenty or fewer
samples of similar

matrix.

If original sample
result is at least 50x
LOQ, 5-fold dilution
must agree within £
10% of the original
result.

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

Analyst,
Laboratory
Department
Manager, and
Data Validator

Accuracy/Bias

Same as Method/SOP
QC Acceptance Limits.

Appropriate IS
required for all
analytes in all

samples. Mass of

IS must be <50

amu different from

that of analyte

For each sample, IS
intensity within 30-

120% of that of initial
calibration standard.

Reanalyze affected samples.

Analyst,
Supervisor, QA
Manager

Accuracy/Bias

Same as Method/SOP
QC Acceptance Limits.
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Worksheet #28c — Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4)

Matrix

Water / Soil

Analytical Group

Metals (Mercury)

Analytical Method/
SOP Reference

SW-846 7470A, 7471B / CA-611, CA-615

Person(s)

similar matrix.

any sample or 1/10
the PSL, whichever
is greater. For
negative blanks,
absolute value <
LOD.

method blank and all associated samples with
results > LOD and < 10x the contaminated
blank result.

Manager and
Data Validator

QC Sample: Frequency/ Method/SOP QC. Corrective Action Respon'sible for Dat.a Quality ysrefl(SJlrjrrnez;rr]}igt Criteria
Number Acceptance Limits Corrective Indicator (DQI) (MPC)
Action
Method Blank One per digestion | No mercury > % Correct the problem. Report sample results Analyst, Bias/contaminatio | Same as Method/SOP
batch of 20 or LOQ and > 1/10 the |[that are <LOD or >10x the blank Laboratory n QC Acceptance Limits.
fewer samples of | amount measured in | concentration. Reprepare and reanalyze the Department

LCS

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

Water and Soil:
%R must be within
80-120%.

Redigest and reanalyze all associated
samples for affected analyte.

Analyst,
Laboratory
Department
Manager, and
Data Validator

Accuracy/Bias/
Contamination

Same as Method/SOP
QC Acceptance Limits.

MS (not applicable
for rinsate blanks)

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

%R should be within
80-120% if sample <
4x spike added.

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

Analyst,
Laboratory
Department
Manager, and
Data Validator

Accuracy/Bias

Same as Method/SOP
QC Acceptance Limits.

Laboratory
Duplicate (not
applicable for
rinsate blanks)

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

Project-specific
criteria: If values are
2 5x LOQ, RPD
should be £ 20%. If
values are < 5x
LOQ, Absolute
Difference should be
<LOQ.

Flag results for affected analytes for all
associated samples.

Analyst,
Laboratory
Department
Manager, and
Data Validator

Precision

Waters: If values are =
5x LOQ, RPD should be
< 20%; if values are < 5x
LOQ, Absolute
Difference should be <
LOQ.

Soils: If values are = 5x
LOQ, RPD should be <
35%; if values are < 5x
LOQ, Absolute
Difference should be <
2x LOQ.
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SAP Worksheet #28d -- QC Samples Table

(UFP-QAPP Manual Section 3.4)

Note: TestAmerica’s statistically-derived QC limits referenced in the worksheet below refer to TestAmerica’s limits at the time of analysis. TestAmerica’s current limits
are presented in Appendix G.

Matrix

Water and Soil

Analytical Group

Dioxins

Analytical Method/ SOP
Reference

SW-846 8290/ WS-ID-0005

Person(s) .
QC Sample: Frequency/ Method/SOP_Q(_: Corrective Action Responsible for Da_1ta Quality Measuremen_t )
Number Acceptance Limits . . Indicator (DQI) Performance Criteria
Corrective Action
Method Blank One per preparation Project specific criteria, | Verify instrument clean (evaluate | Analyst, Laboratory | Bias/ Same as Method/SOP QC

batch

if available. Otherwise,
no target analytes
detected = LOD or 2
20% of the associated
regulatory limit or 2 5%
of the sample result for
the analyte, whichever
is greater. (OCDD is
considered a common
laboratory contaminant
and treated
accordingly).

calibration blank & samples prior
to method blank), then
reanalyze. Evaluate to
determine if systematic issue
within laboratory. Correct, then
re-prepare and reanalyze the
method blank and all samples
processed with the contaminated
blank in accordance with DoD
QSM requirements.

“Totals” are not considered
“target analytes” — no corrective
action or flagging is necessary
for "totals".

Department
Manager, and Data
Validator

contamination

Acceptance Limits.

Internal Standard Spike

Every field sample,
standard and QC
sample

%R for each IS in the
original sample (prior to
dilutions) must be
within 40-135% for all
2378-substituted
internal standards.

Correct problem, then reprepare
and reanalyze the samples with
failed 1S.

Analyst, Laboratory
Department
Manager, and Data
Validator

Accuracy / Bias

Same as Method/SOP QC
Acceptance Limits.

LCS

One per sample
preparation batch

%R must be within
TestAmerica’s
statistically-derived
control limits.

Reanalyze LCS once. If
acceptable, report. Otherwise,
evaluate and reprepare and
reanalyze the LCS and all
samples in the associated
preparation batch for failed
analytes, if sufficient sample
material is available.

Analyst,
Laboratory
Department
Manager, and
Data Validator

Accuracy/ Bias

Same as Method/SOP
QC Acceptance Limits.
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Matrix

Water and Soil

Analytical Group

Dioxins

Analytical Method/ SOP
Reference

SW-846 8290/ WS-ID-0005

Title: Sampling and Analysis Plan

Document Number: W5211722F

Revision Number: 0

Revision Date: July 2013

Person(s)

. Frequency/ Method/SOP QC . . . Data Quality Measurement
QC Sample: Number Acceptance Limits Corrective Action Respon5|ble flor Indicator (DQI) Performance Criteria
Corrective Action
MS/MSD One MS/MSD per %R must be within Identify problem; if not related Analyst, Accuracy/ Bias/ Same as Method/SOP
analytical/preparation | TestAmerica’s to matrix interference, re-extract | Laboratory Precision QC Acceptance Limits.
batch statistically-derived and reanalyze MS/MSD and all | Department

control limits; RPD
must be <20%.

associated batch samples in
accordance with DoD QSM
requirements.

Manager, and
Data Validator
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SAP Worksheet #28e — Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4)

Matrix

Water / Soil

Analytical Group

GRO

Analytical Method/
SOP Reference

SW-846 8015C / CA-316

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

samples of similar
matrix.

QC limits.

performed and only one of the set was
unacceptable, narrate. If the surrogate
recoveries in the LCS are low but are
acceptable in the blank and samples, narrate.
If the LCS recovery is high but the sample
results are < LOQ, narrate. Otherwise, reprep
a blank and the remaining samples.

Frequency/ Method/SOP QC ;Egspoonn(:i)ble for | Data Quality Measurement
QC Sample: Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Performance Criteria
Action
Method Blank One per No analytes Investigate source of contamination. Evaluate | Analyst, Accuracy/Bias, Same as Method/SOP
preparation batch | detected >1/2 the the samples and associated QC: i.e., if the Supervisor, QA Contamination QC Acceptance Limits.
of twenty or fewer |LOQ and >1/10 the [blank results are above the LOQ, report Manager
samples of similar | amount measured in | samples results which are < LOQ and >10X
matrix. any sample or 1/10 |the blank. Otherwise, reprepare a blank and
the regulatory limit | the remaining samples.
(whichever is
greater).
Surrogates One per sample — | %R must be within | For QC and field samples, correct problem Analyst, Accuracy/Bias Same as Method/SOP
BFB Katahdin's then reprepare and reanalyze all failed Supervisor, QA QC Acceptance Limits.
statistically-derived | samples for failed surrogates in the associated | Manager
QC limits. preparatory batch, if sufficient sample material
is available. If obvious chromatographic
interference with surrogate is present,
reanalysis may not be necessary.
Contact Client if samples cannot be
reprepared within hold time.
LCS One per %R must be within | (1) Evaluate the samples and associated QC: | Analyst, Accuracy/Bias Same as Method/SOP
preparation batch | Katahdin’s i.e. If an MS/MSD was analyzed and Supervisor, QA QC Acceptance Limits.
of twenty or fewer | statistically-derived |[acceptable, narrate. If an LCS/LCSD was Manager
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Matrix

Water / Soil

Analytical Group

GRO

Analytical Method/
SOP Reference

SW-846 8015C / CA-316

Title: Sampling and Analysis Plan

Document Number: W5211722F

Revision Number: 0
Revision Date: July 2013

QC Sample:

Frequency/
Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s)
Responsible for
Corrective
Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria
(MPC)

MS/MSD (not
applicable for
rinsate blanks)

One per SDG or
every 20 samples.

%R should be within
Katahdin’s
statistically-derived
QC limits.

Water and Soil
Precision: RPD
should be < 30%.

Corrective actions will not be taken for
samples when recoveries are outside limits if
likely due to matrix, otherwise contact client.

Analyst,
Supervisor, QA
Manager

Precision/Accura
cy/Bias

Same as Method/SOP
QC Acceptance Limits.

Page 86 of 100



Project-Specific Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport
Project Name: Data Gaps Assessment
Site Location: Portsmouth, Rhode Island

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

Title: Sampling and Analysis Plan

Document Number: W5211722F
Revision Number: 0
Revision Date: July 2013

derived QC limits.

associated preparatory batch, if sufficient
sample material is available. If obvious
chromatographic interference with
surrogate is present, reanalysis may not
be necessary.

Contact Client if samples cannot be
reprepared within hold time.

Matrix Water / Soil
Analytical Group |EXTPH
Analytical
Method/ SOP SW-846 8015C / CA-315
Reference
Method/SOP QC Person(s_) . Measurement
. Frequency/ . . Responsible Data Quality oo
QC Sample: Acceptance Corrective Action . : Performance Criteria
Number L for Corrective [Indicator (DQI)
Limits . (MPC)
Action
Method Blank One per No analytes Investigate source of contamination. Analyst, Accuracy/Bias, |Same as Method/SOP
preparation detected >1/2 the |Evaluate the samples and associated Supervisor, QA | Contamination | QC Acceptance Limits.
batch of twenty [LOQ and >1/10 QC: i.e., if the blank results are above the | Manager
or fewer samples | the amount LOQ, report samples results which are <
of similar matrix. |measured inany |LOQ and >10X the blank. Otherwise,
sample or 1/10 the |reprepare a blank and the remaining
regulatory limit samples.
(whichever is
greater).
Surrogates One per sample | %R must be within [ For QC and field samples, correct Analyst, Accuracy/Bias |Same as Method/SOP
- Katahdin’s problem then reprepare and reanalyze all | Supervisor, QA QC Acceptance Limits.
Ortho-terphenyl | statistically- failed samples for failed surrogates in the | Manager
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derived QC limits.

Water and Soil
Precision: RPD
should be < 30%.

contact client.

Matrix Water / Soil
Analytical Group |EXTPH
Analytical
Method/ SOP SW-846 8015C / CA-315
Reference
Method/SOP QC Person(s_) . Measurement
. Frequency/ . . Responsible Data Quality oo
QC Sample: Acceptance Corrective Action . : Performance Criteria
Number . for Corrective [Indicator (DQI)
Limits : (MPC)
Action
LCS One per %R must be within | (1) Evaluate the samples and associated |Analyst, Accuracy/Bias |Same as Method/SOP
preparation Katahdin’s QC: i.e. If an MS/MSD was analyzed and | Supervisor, QA QC Acceptance Limits.
batch of twenty | statistically- acceptable, narrate. If an LCS/LCSD was | Manager
or fewer samples | derived QC limits. |performed and only one of the set was
of similar matrix. unacceptable, narrate. If the surrogate
recoveries in the LCS are low but are
acceptable in the blank and samples,
narrate. If the LCS recovery is high but
the sample results are < LOQ, narrate.
Otherwise, reprepare a blank and the
remaining samples.
MS/MSD (not One per SDG or | %R should be Corrective actions will not be taken for Analyst, Precision/Accur | Same as Method/SOP
applicable for every 20 within Katahdin’s [samples when recoveries are outside Supervisor, QA |acy/Bias QC Acceptance Limits.
rinsate blanks) samples. statistically- limits if likely due to matrix, otherwise Manager
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SAP Worksheet #29 -- Project Documents and Records Table
(UEP-QAPP Manual Section 3.5.1)

Document

Where Maintained

Field Documents

Field Logbook

Field Sample Forms
Chain-of-Custody Records
Air Bills

Sampling Instrument Calibration Logs
Sampling Notes

Drilling Logs

Photographs

FMR Forms

SAP

HASP

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

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

Sample receipt/login form

Sample storage records

Sample preparation logs

Equipment calibration logs

Sample analysis run logs

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

Telephone logs

Extraction/clean-up records

Raw data

Laboratory documents will be included in the hardcopy and electronic deliverables from
the laboratory. Laboratory data deliverables will be maintained in the Tetra Tech
Wilmington, Massachusetts project file and in long-term data package storage at a third-
party professional document storage firm.

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

Assessment Findings

Field Sampling Audit Checklist (if conducted)

Analytical Audit Checklist (if conducted)

Data Validation Memoranda (include tabulated data summary forms)

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

Reports
Data Report

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

Title: Sampling and Analysis Plan

Document Number: W5211722F
Revision Number: 0
Revision Date: July 2013

Backup
Laboratory /
Analvtical Sample ) Data Package Laboratory / Organization Organization
Matrix Grgu Locations/ID Analytical Method | Tyrnaround (hame and address, contact person and (name and
p Number Time telephone number) address, contact
person and
telephone
number)
GRO and
ExTPH SW-846 8015C
Soil and SW-846 8270D
Agqueous PAHSs SIM
(Aqueous QC Katahdin Analytical Services, Inc.
Blanks) 600 Technology Way
See Worksheet #18 SW-846 6020A, 21 days Scarbor_ough, Maine 04074 Not applicable
Metals Contact:
7470A, 7471B . .
Ms. Jennifer Obrin
(207) 874-2400
Soil (aqueous PCBs SW-846-8082A
rinsate blank)
TestAmerica
880 Riverside Parkway
Soil and West Sacramento, CA 95605
Aqueous QC Dioxins See Worksheet #18 | SW-846 8290 21 days Not applicable
Contact:
Blanks :
Mr. Jill Kellmann
916-374-4402

Data package deliverables are detailed in the Analytical Technical Specifications included in Appendix F. 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 laboratories for

seven years.
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SAP Worksheet #31 -- Planned Project Assessments Table

(UFP-QAPP Manual Section 4.1.1)

Title: Sampling and Analysis Plan
Document Number: W5211722F

Revision Number: 0
Revision Date: July 2013

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

1. [Laboratories] successfully completed the DoD’s Environmental Laboratory Accreditation Program (ELAP) audit for all analytical methods. A copy of [Laboratory] DoD ELAP
accreditations are included in Appendix G.
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SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses
(UEP-QAPP Manual Section 4.1.2)

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Nature of Individual(s) Notified of Nature of Individual(s) Receiving
Assessment - . S Timeframe of Corrective Action Corrective Action Timeframe for
Deficiencies Findings L
Type Documentation (name, title, organization) Notification Response Response Response
’ ' Documentation (name, title, organization)
Laboratory Written audit QAM, Katahdin Not specified by DoD " Specified by DoD
System Audit report QAM, TestAmerica ELAP Letter DoD ELAP Accrediting Body ELAP
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SAP Worksheet #33 -- QA Management Reports Table
(UEP QAPP Manual Section 4.2)

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

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

Type of Report

Projected Delivery Date(s)

Person(s) Responsible for
Report Preparation
(title and organizational affiliation)

Report Recipient(s)
(title and organizational affiliation)

Data validation report Per SDG

Within 3 weeks of receipt of
laboratory data

Project Chemist, Tetra Tech

PM, Tetra Tech
Tetra Tech project file

Major analysis problem
identification (internal
memorandum)

When persistent analysis
problems are detected

Immediately upon detection of
problem (same day)

QAM, Tetra Tech

PM (Tetra Tech), Program
Manager (Tetra Tech),
Tetra Tech project file

Project monthly progress report* Monthly for duration of the project

Monthly

PM, Tetra Tech

Navy, project file

When significant plan deviations
result from unanticipated
circumstances

Laboratory QA Report

Immediately upon detection of
problem (same day)

PM, Katahdin
PM, TestAmerica

Tetra Tech project file

1. The monthly progress report is an update for the Navy RPM and contract office. The report includes information such as activities completed, an updated schedule,
identification of outstanding issues, plans for the next period, and a financial narrative.
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Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

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

Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

Chain-of-Custody Forms

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

Internal

Sampler and FOL, Tetra Tech

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

Internal/
External

1 - Laboratory Sample Custodian,
Katahdin and TestAmerica
2 - Data Validators, Tetra Tech

SAP Sample Tables/
Chain-of-Custody Forms

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

Internal

FOL or designee, Tetra Tech

Sample Log Sheets

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

Internal

FOL or designee, Tetra Tech

Sample coordinates

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

Internal

Tetra Tech, FOL or designee

SAP/ Field Logs/
Analytical Data Packages

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

Internal

PM or designee, Tetra Tech

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

Ensure that all laboratory SOPs were followed. Verify that the correct
analytical methods/SOPs were applied. Establish that all method QC
samples were analyzed and in control as listed in the analytical SOPs. If
method QA is 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, Katahdin and
TestAmerica
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Verification Input

Description

Internal / Responsible for Verification
External (name, organization)

SAP/ Chain-of-Custody
Forms

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

Internal | FOL or designee, Tetra Tech

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, Katahdin and
TestAmerica

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

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

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Responsible for Validation

Data Packages/
EDDs

Step lla/llb Validation Input Description 7
(name, organization)
lla 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 Ensure that the laboratory QC samples listed in Worksheet #28 were Project Chemist or Data

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

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

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

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

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

Title: Sampling and Analysis Plan
Document Number: W5211722F
Revision Number: 0

Revision Date: July 2013

Step lla/llb

Validation Input

Description

Responsible for Validation
(name, organization)

IIb

SAP/ Laboratory
Data Packages/
EDDs

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

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

Project Chemist or Data Validators,
Tetra Tech
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SAP Worksheet #36 -- Validation (Steps lla and IIb) Summary Table
(UFP-QAPP Manual Section 5.2.2.1)

. Analytical i . : Data Va”df'“of
Step lla/llb Matrix Validation Criteria (title and organizational
Group o2
affiliation)
Tier 11V data validation. Project-specific criteria for PAHs by SW-846
Soil and 827QD SIM, are listed in W_orksheets #1_2, #15, #19,_#24, and #28. _ Tetra '_I'ech, Project
lla and llb Aqueous PAHs. Region | EPA-NE Data Validation Functional Guidelines for Evaluating Chemist (K. Carper)
Environmental Analyses, Part Il, December 1996 (USEPA, 1996) will be | and staff chemists
applied using these criteria.
Tier 11"V data validation. Criteria for EDB by SW-846 8011 are listed in Tetra Tech. Proi
Soil and Worksheets #12, #15, #19, #24, and #28. Region | EPA-NE Data etra Tech, Project
lla and llb PCBs o ; U ) : Chemist (K. Carper
Agueous Validation Functional Guidelines for Evaluating Environmental Analyses, and staff chemists
Part 111, February 2004 (EPA, 2004) will be applied using these criteria.
Tier 1" data validation. Project-specific criteria for dioxins by SW-846
Soil and o 829_0 are Iisted_ in Work.she.ets #12, #15,_#19, #24, and #28._US_EPA Tetra Tech, Project
lla and llb AqUEoUS Dioxins National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins Chemist (K. Carper)
(CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review, and staff chemists
September 2005 (EPA, 2005b) will be applied using these criteria.
Tier 11"V data validation. Project-specific criteria for metals by SW-846
Soil and 6020A/74_70A/747lB are listed in W(_)rksheets_ #12, #1_5, #_19, #24, and Tetra '_I'ech, Project
lla and llb AquEous Metals #28. Region | EPA-NE Data Validation Functional Guidelines for Chemist (K. Carper)
Evaluating Environmental Analyses, Part IV, November 2008 (USEPA, | and staff chemists
2008) will be applied using these criteria.

1 - As defined in the Region | EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses, Part I, Attachment B, “Region 1 Tiered
Organic and Inorganic Data Validation Guidelines”, July 1, 1993, Draft (USEPA, 1996).

Page 98 of 100



Project-Specific Sampling and Analysis Plan Title: Sampling and Analysis Plan

Site Name: Tank Farm 2, NAVSTA Newport Document Number: W5211722F
Project Name: Data Gaps Assessment Revision Number: 0
Site Location: Portsmouth, Rhode Island Revision Date: July 2013

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

Data Usability Assessment

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

Completeness: 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, or designee, 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 laboratory duplicate results will be no
less precise than field duplicate results. If the goals are not met, or data have been flagged as estimated (J
qualifier), limitations on the use of the data will be described in the project report.

Accuracy: The 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 Manager or designee, 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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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, Worksheet #11 describes how to treat non—detected values.

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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SAMPLING AND ANALYSIS PLAN
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Remedial

Area Description History Associated sampling locations Available Data Exceedances Category Other Information  [Next Steps
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural
storage underground storage |assessment of the interior of the tank indicated that there L
. . Monit Wells:GZ-201, GZ-225, GZ-226
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of oil/water was Boor::gc:"B‘gSS elis Groundwater: TPH, VOC,
ings: B-
from the 1940's to 1975, observed. In 2001, FWEC pumped, cleaned, and repaired an . . SVOC, DRO .
Tank 19 . . . L pump . . P e y TtEC 2005 soil exploration: TF2-Tank19-1, ) None 2 No further action.
distillate fuel from 1975 to infiltration points in the tanks. A marine chemist certified . Soil: PAH, TPH, VOC,
. i TF2-Tank19-2, TF2-Tankpit19-1 through TF2- .
1985, and marine diesel fuel |that the tanks were gas-free and safe for workers. Tanks Tankpit19-5 Petroflag™ screening
from 1985 until the mid were ballasted with clean water. No closure permit has been ankp!
1990's. received from RIDEM.
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural
storage underground storage |assessment of the interior of the tank indicated that there Monitoring Wells:GZ-202, GZ-218 . . .
. . . Conduct periodic gauging and bailing of LNAPL
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of oil/water was Recovery Wells: RW-4 Groundwater: TPH, VOC, . . .
. . . i ) Groundwater: Over 1-foot of LNAPL was and install additional wells. Conduct a Site
Tank 20 from the 1940's to 1975, observed. In 2001, FWEC pumped, cleaned, and repaired any [Borings: B-8 SVOC, DRO, Oil-fingerprint detected in GZ-202 multiole times durin 5 Investication under RIDEM UST reeulations
distillate fuel from 1975 to infiltration points in the tanks. A marine chemist certified TtEC 2005 soil exploration: TF2-Tank20-1, |Soil: PAH, TPH, VOC, augine performed in 2059 B conﬁrnf etroleum is not mobile gevelo a'
1985, and marine diesel fuel [that the tanks were gas-free and safe for workers. Tanks TF2-Tank20-2, TF2-Tankpit20-1 through TF2-|Petroflag™ screening Bauging p ' Correcti\?e Action Plan accordin ’I P
from 1985 until the mid were ballasted with clean water. No closure permit has been |Tankpit20-5 gl
1990's. received from RIDEM.
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural
storage underground storage |assessment of the interior of the tank indicated that there Monitoring Wells:GZ-203, GZ-227
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of oil/water was Recovery Wells:RW-2 Groundwater: TPH, VOC,
from the 1940's to 1975, observed. In 2001, FWEC pumped, cleaned, and repaired any |Borings: B-31 SVOC, DRO, Lead .
Tank 21 L . . o ) . i . . . None 2 No further action.
distillate fuel from 1975 to infiltration points in the tanks. A marine chemist certified TtEC 2005 soil exploration: TF2-Tank21-1, |Soil: DRO, PAH, TPH, VOC,
1985, and marine diesel fuel [that the tanks were gas-free and safe for workers. Tanks TF2-Tank21-2, TF2-Tankpit21-1 through TF2-[Petroflag™ screening
from 1985 until the mid were ballasted with clean water. No closure permit has been |Tankpit21-5
1990's. received from RIDEM.
5 5-mil I it GZA cleaned and closed in 1996/1997. A structural
.5-million n [
on gation capacity assessment of the interior of the tank indicated that there Monitoring Wells:GZ-204, GZ-217
storage underground storage . .
. were cracks on the floor and the weeping of oil/water was Recovery Wells: RW-5
tank; stored No. 5 Fuel oil . i Groundwater: PAH, TPH, VOC
observed. In 2001, FWEC pumped, cleaned, and repaired any [Borings: B-27, B-28 ) .
Tank 22 from the 1940's to the 1970's. |, .. . L . . . . . Soil: PAH, TPH, VOC, None 2 No further action.
At that ti this tank infiltration points in the tanks. A marine chemist certified TtEC 2005 soil exploration: TF2-Tank22-1, Petroflag™ .
im is tank w r reenin
@ © S_ @ as that the tanks were gas-free and safe for workers. Tanks TF2-Tank22-2, TF2-Tankpit22-1 through TF2- eiroflag™ screening
taken out of service, cleaned . . .
were ballasted with clean water. No closure permit has been |Tankpit22-5
and used as a slop tank. .
received from RIDEM.
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural
storage underground storage |assessment of the interior of the tank indicated that there .
. . . Monitoring Wells: GZ-205, GZ-216
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of oil/water was Bori B4 Groundwater: DRO, GRO,
. orings: B-
from the 1940's to 1975, observed. In 2001, FWEC pumped, cleaned, and repaired an i . VOC, SVOC, Lead .
Tank 23 pump P y TtEC 2005 soil exploration: TF2-Tank23-1, None 2 No further action.

distillate fuel from 1975 to
1985, and marine diesel fuel
from 1985 until the mid
1990's.

infiltration points in the tanks. A marine chemist certified
that the tanks were gas-free and safe for workers. Tanks
were ballasted with clean water. No closure permit has been
received from RIDEM.

TF2-Tank23-2, TF2-Tankpit23-1 through TF2-
Tankpit23-5

Soil: TPH, VOC, SVOC,
Petroflag™ screening
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Remedial

Area Description History Associated sampling locations Available Data Exceedances Category Other Information |[Next Steps
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural
t d dst assessment of the interior of the tank indicated that there
storage underground s o'rage . . Monitoring Wells: GZ-206, GZ-220
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of oil/water was . GZ-206 could not be
. . Borings: B-13, B-14 Groundwater: PAH, VOC, TPH .
from the 1940's to 1975, observed. In 2001, FWEC pumped, cleaned, and repaired any . . ) located in the TtEC .
Tank 24 L e . L . . . TtEC 2005 soil exploration: TF2-Tank24-1, [Soil: PAH, TPH, VOC, None 2 . No further action.
distillate fuel from 1975 to infiltration points in the tanks. A marine chemist certified ) . 2009 GW sampling
. ) TF2-Tank24-2, TF2-Tankpit24-1 through TF2-|Petroflag™ screening
1985, and marine diesel fuel [that the tanks were gas-free and safe for workers. Tanks Tankpit24-5 event.
from 1985 until the mid were ballasted with clean water. No closure permit has been ankp!
1990's. received from RIDEM.
2t.5-m|II|ondgaIIon caga?ty GZA cleaned and closed in 1996/1997. A structural g/lzoglzt:rmg Wells: GZ-207, GZ-221, GZ-223,
>torage underground s o‘rage assessment of the interior of the tank indicated that there _, GZ-207 and GZ-224
tank; stored No. 5 Fuel oil Borings: B-10, B-11, B-12 Groundwater: DRO, TPH, VOC,
‘ were cracks on the floor. In 2001, FWEC pumped, cleaned, . . were destroyed
from the 1940's to 1975, . . . L . TtEC 2005 soil exploration: TF2-Tank25-1, |SVOC, Lead . . . .
Tank 25 o and repaired any infiltration points in the tanks. A marine . ) No exceedences post-remedial excavation. 2 during the Tank 25 No further action.
distillate fuel from 1975 to . - TF2-Tank25-2, TF2-Tankpit25-1 through TF2-|Soil: TPH, VOC, SVOC, DRO, L
) i chemist certified that the tanks were gas-free and safe for ] . . remediation in 2005
1985, and marine diesel fuel . Tankpit25-6, TF2-Tankpit25-6D Petroflag™ screening
. . workers. Tanks were ballasted with clean water. No closure L. by TtEC.
from 1985 until the mid . . TtEC 2005 Remediation: TF2-T25-R1
, permit has been received from RIDEM.
1990's. through TF2-T25-R38
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural
storage underground storage |assessment of the interior of the tank indicated that there Monitoring Wells:GZ-208, GZ-222 . . .
. . . Conduct periodic gauging and bailing of LNAPL
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of groundwater Recovery Wells: RW-3 Groundwater: TPH, VOC, Groundwater: LNAPL was detected in GZ- . . .
. . . - - . . . and install additional wells. Conduct a Site
from the 1940's to 1975, was observed. In 2001, FWEC pumped, cleaned, and repaired |Borings: B-16 SVOC, Qil fingerprinting 208 multiple times during 2009. The last L i
Tank 26 L - . L . . oo . . . . . 2 Investigation under RIDEM UST regulations,
distillate fuel from 1975 to any infiltration points in the tanks. A marine chemist certified|TtEC 2005 soil exploration: TF2-Tank26-1, |Soil: PAH, TPH, VOC, time the well was gauged in 2009, LNAPL . . .
. ) . . . confirm petroleum is not mobile, develop a
1985, and marine diesel fuel [that the tanks were gas-free and safe for workers. Tanks TF2-Tank26-2, TF2-Tankpit26-1 through TF2-|Petroflag™ screening was greater than 1-foot thick. , , .
. . . . . Corrective Action Plan accordingly.
from 1985 until the mid were ballasted with clean water. No closure permit has been |Tankpit26-5
1990's. received from RIDEM.
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural In 2009, THEC
n
storage underground storage |assessment of the interior of the tank indicated that there ¢
8 8 . 8 . . Monitoring Wells: GZ-209, GW-212, GZ-219 . . . recorded that the
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of oil/water was Borines:B-18 Groundwater: DRO, TPH, VOC, [Soil: A soil sample collected at 15-17" in cover and pad of well
from the 1940's to 1975, observed. In 2001, FWEC pumped, cleaned, and repaired any BS: . . SVOC, Lead boring GZ-209 exceeded the RIDEM GB P No further action (no exceedence in
Tank 27 L . . S . . . TtEC 2005 soil exploration: TF2-Tank27-1, ) . o . 2 GZ-209 was damaged
distillate fuel from 1975 to infiltration points in the tanks. A marine chemist certified . Soil: TPH, DRO, SVOC, VOC, Leachability Criteria with a concentration groundwater sample from GZ-209).
. ] TF2-Tank27-2, TF2-Tankpit27-1 through TF2- . . and could not be
1985, and marine diesel fuel [that the tanks were gas-free and safe for workers. Tanks ] Petroflag™ screening of TPH = 5,600 mg/kg in 1996 .
. . . . Tankpit27-5 removed to initiate
from 1985 until the mid were ballasted with clean water. No closure permit has been i
1990's. received from RIDEM. Sampiing.
2.5-million gallon capacity GZA cleaned and closed in 1996/1997. A structural
t d dst assessment of the interior of the tank indicated that there
storage underground s o.rage . Monitoring Wells: GZ-210, GZ-213
tank; stored No. 5 Fuel oil were cracks on the floor and the weeping of groundwater . Groundwater: TPH, VOC, TtEC found an
from the 1940's to 1975 was observed. In 2001, FWEC pumped, cleaned, and repaired Borings: B-22 SvOC obstruction in well
Tank 28 ’ ' ' pumpec, ’ PAITEY | TtEC 2005 soil exploration:TF2-Tank28-1, None 2 No further action.

distillate fuel from 1975 to
1985, and marine diesel fuel
from 1985 until the mid
1990's.

any infiltration points in the tanks. A marine chemist certified
that the tanks were gas-free and safe for workers. Tanks
were ballasted with clean water. No closure permit has been
received from RIDEM.

TF2-Tank28-2, TF2-Tankpit28-1 through TF2-
Tankpit28-5

Soil: PAH, TPH, VOC,
Petroflag™ screening

GZ-213 during the
2009 sampling event.
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Remedial

Area Description History Associated sampling locations Available Data Exceedances Category Other Information  [Next Steps
2.5-million gallon capacity .
; q d st GZA cleaned and closed in 1996/1997. A structural Monitoring Wells: GZ-211 GZ-214. GZ-228
Storage underground s o‘rage assessment of the interior of the tank indicated that there onitoring THETs: ’ ’ Conduct periodic gauging and bailing of LNAPL
tank; stored No. 5 Fuel oil Recovery Wells: RW-1 Groundwater: TPH, DRO, VOC, |Groundwater: Product was observed . . .
were cracks on the floor. In 2001, FWEC pumped, cleaned, ) . . and install additional wells. Conduct a Site
from the 1940's to 1975, . I . S . Borings: B-25 SvOC coming through the sample tubing at GzZ- L i
Tank 29 o and repaired any infiltration points in the tanks. A marine . . ) . . 2 Investigation under RIDEM UST regulations,
distillate fuel from 1975 to . g TtEC 2005 soil exploration: TF2-Tank29-1, |Soil: DRO, PAH, TPH, VOC, 211 during the 2009 sampling round, and . . .
) i chemist certified that the tanks were gas-free and safe for . . confirm petroleum is not mobile, develop a
1985, and marine diesel fuel . TF2-Tank29-2, TF2-Tankpit29-1 through TF2-|Petroflag™ screening thus the well was not sampled. ) . .
. ) workers. Tanks were ballasted with clean water. No closure ] Corrective Action Plan accordingly.
from 1985 until the mid . . Tankpit29-5
permit has been received from RIDEM.
1990's.
During 1996/1997 tank closure activities, GZA also
decommissioned the fuel distribution pipelines associated
This piping connects the tanks |with each tank and the transfer pipe loop. The pipes were
to one another and to the fuel [cleaned until a PID detected an internal atmosphere of <25
Underground |, =~ .
o distribution area. The lines ppm and then grouted. GZA also performed asbestos . . )
Distribution . N . - Borings: B-1 through B-35 Soil: TPH None 2 No further action.
. are located approximately 10- |abatement activities on encountered sections of the piping
Lines . . S . .
feet underground in concrete |with asbestos containing insulation. In 2001, FWEC inspected
lined utility trenches. the sections of piping decommissioned by GZA. If a length of
piping was found to have elevated levels of VOCs, it was re-
cleaned and re-sealed.
This AOC was GPS located and it was described as having
Aerial bhot h1951: 0 minor, stressed vegetation. A test pit was excavated and soil Additional surf d subsurf . |
erla' P 'o °$ra'° s Open samples were screened for TPH using Petroflag™. Test pit TtEC 2005 soil exploration:TF2-001-1 ] . ! |o.na surtace an' subsurtace _SOI_ sample
TF2-001 burning is evident at Tank 21. . ) Soil: Petroflag™ screening None 1 collection and analysis for PAHs, dioxin and
Not shown in 1953 sample locations were surveyed with a GPS, the area was through TF2-001-5 furans and metals
) photographed and the test pit was backfilled with the )
excavated material.
This AOC was GPS located and it was described as having
. stressed soils. A test pit was excavated and soil samples
Aerial photograph 1951, . ™ . . .
. were screened for TPH using Petroflag™. Test pit sample TtEC 2005 soil exploration:TF2-001-2 ] . .
TF2-002 Large linear ground scar at . . Soil: Petroflag™ screening None 2 No further action.
Tank 19 R s i 1953 locations were surveyed with a GPS, the area was through TF2-002-5
n . Remains in . . ) .
@ emains photographed and the test pit was backfilled with the
excavated material.
This AOC was GPS located and it was described as a grassy,
) open area. A test pit was excavated and soil samples were . . . .
Aerial photograph 1954; Open . . TtEC 2005 soil exploration:TF2-003-1 ] Additional surface and subsurface soil sample
. : screened for TPH using Petroflag™ and also sent to the Soil: DRO, Petroflag™ . . o
TF2-003 burning and stained ground at ) ) . through TF2-003-5. Sent samples TF2-003-2, . None 1 collection and analysis for PAHs, dioxin and
Tank 19 laboratory for analysis. Test pit sample locations were 3 -4 and -5 to laboratory for analvsis screening furans and metals
. ) -3, - - is. .
surveyed with a GPS, the area was photographed and the test ¥ ¥ !
pit was backfilled with the excavated material.
This AOC was GPS located and it was described as a grassy,
Aerial photograph 1954; open area. A test pit was excavated and soil samples were Additional surface and subsurface soil sample
P : grap P P . ™ . > . TtEC 2005 soil exploration:TF2-004-1 . . _ . o P
TF2-004 Open burning and ground screened for TPH using Petroflag™. Test pit sample locations Soil: Petroflag™ screening None 1 collection and analysis for PAHs, dioxin and

staining at Tank 19.

were surveyed with a GPS, the area was photographed and
the test pit was backfilled with the excavated material.

through TF2-004-7

furans and metals.
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This AOC was GPS located and it was described as a grassy,
. open area with a roadway partially within the AOC. A test pit . .
Aerial photograph 1954; . . . . Additional surface and subsurface soil sample
) was excavated and soil samples were screened for TPH using |TtEC 2005 soil exploration:TF2-005-1 ] . . . C o
TF2-005 Open burning and ground . . . Soil: Petroflag™ screening None 1 collection and analysis for PAHs, dioxin and
. Petroflag™. Test pit sample locations were surveyed with a  |through TF2-005-5
staining at Tank 19. . furans and metals.
GPS, the area was photographed and the test pit was
backfilled with the excavated material.
This AOC was GPS located and it was described as a grassy,
Aerial photograph 1954; open area. A test pit was excavated and soil samples were
s g srap . P P . ™ . P . TtEC 2005 soil exploration:TF2-006-1 . ) )
TF2-006 Significant ground staining at |screened for TPH using Petroflag™. Test pit sample locations Soil: Petroflag™ screening None 2 No further action.
. through TF2-006-7
Tank 22. were surveyed with a GPS, the area was photographed and
the test pit was backfilled with the excavated material.
This AOC was GPS located and it was described as having low
Aerial bhot h 1954: vegetation and a grassy, open area. A test pit was excavated
,en?_ photograp o and soil samples were screened for TPH using Petroflag™. TtEC 2005 soil exploration:TF2-007-1 ] . .
TF2-007 Significant ground staining at . . . Soil: Petroflag™ screening None 2 No further action.
Test pit sample locations were surveyed with a GPS, the area |through TF2-007-9
Tank 22. . ) i
was photographed and the test pit was backfilled with the
excavated material.
. This AOC was GPS located and it was described as having
Aerial photograph 1954; . .
TF2-008 Significant d staini ¢ loose rock and shale with no surface soils. Area that N N Not Aoolicabl Not Aoolicabl No furth H
ignificant ground staining a appeared to be staining on the 1954 aerial photographs is one one ot Applicable ot Applicable o further action.
Tank 22. . .
bedrock outcrop. No excavation of this area was completed.
This AOC was GPS located and it was described as having low
vegetation and no staining or stressed vegetation. A test pit
Aerial photograph 1954; was excavated and soil samples were screened for TPH using [TtEC 2005 soil exploration:TF2-009-1 Soil: DRO. Petroflag™
TF2-009 Significant ground staining at |Petroflag™ and also sent to the laboratory for analysis. Test |through TF2-009-9. Sent sample TF2-009-1 screénin ’ 8 None 2 No further action.
Tank 27. pit sample locations were surveyed with a GPS, the area was |to laboratory for analysis. &
photographed and the test pit was backfilled with the
excavated material.
This AOC was GPS located and it was described as having
stressed, stained soils in the SE area and otherwise, partially
) grassy and open and partially wooded. A test pit was . .
Aerial photograph 1954; . . TtEC 2005 soil exploration:TF2-010-1 ]
L ) excavated and soil samples were screened for TPH using Soil: DRO, Petroflag™ .
TF2-010 Significant ground staining at . through TF2-010-13. Sent samples TF2-010- . None 2 No further action.
Petroflag™ and also sent to the laboratory for analysis. Test . screening
Tank 27. . . . 3, -6 and -12 to laboratory for analysis.
pit sample locations were surveyed with a GPS, the area was
photographed and the test pit was backfilled with the
excavated material.
This AOC was GPS located. The area was observed to be a fire
Aerial photograph 1962; hydrant and fire lines buried beneath a berm. The decision
TF2-011 Medium-toned material or was made that no excavation was required. Aerial None None Not Applicable Not Applicable No further action.

liquid east of Tank 19.

photographs showed anomalies here which turned out to be
the buried fire protection infrastructure.
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TF2-012

Aerial photograph 1962;

Ground staining at Tank 22.

This AOC was GPS located and it was described as an open
area with minor stressed vegetation. A test pit was
excavated and soil samples were screened for TPH using
Petroflag™ and also sent to the laboratory for analysis. Test
pit sample locations were surveyed with a GPS, the area was
photographed and the test pit was backfilled with the
excavated material.

TtEC 2005 soil exploration:TF2-012-1
through TF2-012-5. Sent samples TF2-012-1
and -3 to laboratory.

Soil: DRO, VOC, SVOC,
Petroflag™ screening

None

No further action.

TF2-013

Aerial photograph 1962;

Ground staining at Tank 28.

This AOC was GPS located and it was described as having no
stressed vegetation or ground staining. A test pit was
excavated and soil samples were screened for TPH using
Petroflag™. Test pit sample locations were surveyed with a
GPS, the area was photographed and the test pit was
backfilled with the excavated material.

TtEC 2005 soil exploration:TF2-013-1
through TF2-013-5

Soil: Petroflag™ screening

None

No further action.

TF2-014

Aerial photograph 1962;

Ground staining at Tank 28.

This AOC was GPS located and it was described as an open
vegetated area with no stress or staining. A test pit was
excavated and soil samples were screened for TPH using
Petroflag™. Test pit sample locations were surveyed with a
GPS, the area was photographed and the test pit was
backfilled with the excavated material.

TtEC 2005 soil exploration:TF2-014-1
through TF2-014-5

Soil: Petroflag™ screening

None

No further action.

TF2-015

Aerial photograph 1962;

Ground staining at Tank 29.

This AOC was GPS located and it was described as an open
area that surrounds the Tank 29 blockhouse. A test pit was
excavated and soil samples were screened for TPH using
Petroflag™. Test pit sample locations were surveyed with a
GPS, the area was photographed and the test pit was
backfilled with the excavated material.

TtEC 2005 soil exploration:TF2-015-1
through TF2-015-5

Soil: Petroflag™ screening

None

No further action.

TF2-016

Aerial photograph 1962;
Staining and dark toned
material at Tank 27.

This AOC was GPS located and it was described as not having
any staining or mounded material that was observable. A
test pit was excavated and soil samples were screened for
TPH using Petroflag™ and also sent to the laboratory for
analysis. Test pit sample locations were surveyed with a GPS,
the area was photographed and the test pit was backfilled
with the excavated material.

TtEC 2005 soil exploration:TF2-016-1
through TF2-016-5. Sent samples TF2-016-3
and -4 to laboratory for analysis.

Soil: DRO, Petroflag™
screening

None

No further action.

TF2-017

Aerial photograph 1962; Two
pits are southwest of Tank 26.

This AOC was GPS located and it was described as having
stressed vegetation and two, small craters and various small
depressions. A test pit was excavated and soil samples were
screened for TPH using Petroflag™. Test pit sample locations
were surveyed with a GPS, the area was photographed and
the test pit was backfilled with the excavated material.

TtEC 2005 soil exploration:TF2-017-1
through TF2-017-5

Soil: Petroflag™ screening

None

No further action.
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This AOC was GPS located and it was described as having
) stressed vegetation. It was recommended to extend the test
Aerial photograph 1964; . . .
pit outside the area boundary. A test pit was excavated and . .
Access road leads to two . . ™ TtEC 2005 soil exploration:TF2-018-1 . . )
TF2-018 . soil samples were screened for TPH using Petroflag™. Test Soil: Petroflag™ screening None P No further action.
circular ground scars east of . . . through TF2-018-5
Tank 26 pit sample locations were surveyed with a GPS, the area was
an ’ photographed and the test pit was backfilled with the
excavated material.
This AOC was GPS located and it was described as having a
Aerial phot h 1964- depression in the middle of the AOC. It was stated that the
Aerla P o;lgraz tot ’ test pit would be extended outside the area boundary. A test TEC 2005 soil loration:TF2-019-1
ccess road leads to two . . soil exploration:TF2-019- . .
TF2-019 . pit was excavated and soil samples were screened for TPH P Soil: Petroflag™ screening None 2 No further action.
circular ground scars east of . . . through TF2-019-5
Tank 26 using Petroflag™. Test pit sample locations were surveyed
an ) with a GPS, the area was photographed and the test pit was
backfilled with the excavated material.
Aerial bhot h 1970: This AOC was GPS located. It was stated that the excavation
Gerla Z ° °$ra? ble i ! would occur in AOC 20 and not AOC 39, which overlaps AOC
round scaris visibie in 20. A test pit was excavated and soil samples were screened |TtEC 2005 soil exploration:TF2-020-1 ] . .
TF2-020 wooded area at the west . . . Soil: Petroflag™ screening None 2 No further action.
tral porti £ Tank F for TPH using Petroflag™. Test pit sample locations were through TF2-020-5
central portion of fank Farm surveyed with a GPS, the area was photographed and the test
2. . ) . .
pit was backfilled with the excavated material.
Aerial photograph 1972; AOC was GPS located. Area that appeared to be staining in
TF2-021 Ground staining evident near |the 1972 aerial photographs is a bedrock outcrop. No None None Not Applicable Not Applicable No further action.
Tank 19. excavation of this area was completed.
i 1972;
Aerial photograph 1372; Open This AOC was GPS located and it was described as being
storage of thousands of ] Vo . . .
tacked cvlindrical tai defined by a 1'-1' concrete berm. A test pit was excavated TtEC 2005 soil exploration:TF2-022-TP1-1
s.a.cble C_Zhl_n trr:ca .conlamers and soil samples were screened for TPH using Petroflag™ and |through TF2-022-TP1-5 and TF2-022-TP2-1 Soil: DRO. GRO. Petroflag™
visible within the circular . . il: § , Petrofla ) .
TF2-022 also sent to the laboratory for analysis. Test pit sample through TF2-022-TP2-5. Sent all samples to . 8 None 2 JP-5 soils No further action.
access road west of Tanks 27 . . . screening
) o locations were surveyed with a GPS, the area was laboratory for analysis except TF2-022-TP2-
and 28. Containers remain in . . .
photographed and the test pit was backfilled with the 2.
place throughout the 1970s. .
excavated material.
All are removed by 1988.
This AOC was GPS located and it was described as having
Aerial photograph 1975; Two |debris along the western edge. A test pit was excavated and
scarred or cleared areas are  |soil samples were screened for TPH using Petroflag™. Test TtEC 2005 soil exploration:TF2-023-1 ] . .
TF2-023 Soil: Petroflag™ screening None 2 No further action.

visible in the wooded area
west of Tank 25.

pit sample locations were surveyed with a GPS, the area was
photographed and the test pit was backfilled with the
excavated material.

through TF2-023-5
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Area Description History Associated sampling locations Available Data Exceedances Category Other Information  [Next Steps
This AOC was GPS located and it was described as being
Aerial photograph 1975; Two [previously cleared but currently with heavy, new growth. A
scarred or cleared areas are  |test pit was excavated and soil samples were screened for TtEC 2005 soil exploration:TF2-024-1 ] . .
TF2-024 . . " . . Soil: Petroflag™ screening None 2 No further action.
visible in the wooded area TPH using Petroflag™. Test pit sample locations were through TF2-024-9
west of Tank 25. surveyed with a GPS, the area was photographed and the test
pit was backfilled with the excavated material.
Aerial photograph 1975; GPS located area. Area that appeared to be ground
TF2-025 Ground scar and/or liquid are [staining/liquid in the 1975 aerial photograph is a bedrock None None Not Applicable Not Applicable No further action.
located east of Tank 19. outcrop. No excavation of this area was completed.
Combined AOCs 033, 034, and 026 into one extended test pit. Monitorine Wells: GZ-215
Aerial photograph 1979; Low |[This AOC was GPS located and it was described as having onitoring . ers: .
round area containin heavy scrub vegetation present. A test pit was excavated and TEEC 2005 soil exploration:TF2-026-1 Groundwater: DRO, GRO,
TF2-026 grobable liquid Iocateg north |[soil szm les Wfre screerF:ed for .TPH usinp Petroflag™ and also through TF2-026-8. Also including TF2-026- |PAH, TPH, Lead, VOC None 2 JP-5 soils No further action
P ana. P . g & " and Aoy A, TF2-026-3A, TF2-026-8A and TF2-026-  |Soil: DRO, GRO, VOC, SVOC, '
of stored containers. Also sent to the laboratory for analysis. Test pit sample locations 8D, Sent all les to laboratory f Petroflag™ .
visible in 1980 photo. were surveyed with a GPS, the area was photographed and ) ejn all sampies to faboratory for elrotlag™ screening
. ' . . analysis.
the test pit was backfilled with the excavated material.
. This AOC was GPS located and it was described as having
Aerial photograph 1979; Hose | . . . .
distressed vegetation. A test pit was excavated and soil
leads from structure to a . . . .
] i samples were screened for TPH using Petroflag™. Test pit TtEC 2005 soil exploration:TF2-027-1 ] . .
TF2-027 discharge point at Tank . . Soil: Petroflag™ screening None 2 No further action.
. . sample locations were surveyed with a GPS, the area was through TF2-027-5
23/Hose observed in aerial . ) .
photographed and the test pit was backfilled with the
photos lead from T23 vault. .
excavated material.
This AOC was GPS located and it was described as an open
area with low vegetation. A test pit was excavated and soil
samples were screened for TPH using Petroflag™ and also TtEC 2005 soil exploration:TF2-028-1
) sent to the laboratory for analysis. A remedial excavation through TF2-028-9. Sent samples TF2-028-8
Aerial photograph 1979; Large . .
TF2-028 stained areas west of hose took place to the south, west, and north of TF2-028-9. and 9 for laboratory analysis Soil: DRO, Petroflag™ No exceedences post-remedial excavation 5 No further action
i i Confirmatory samples were collected and screened for TPH  [TtEC 2005 Remediation: TF2-028-9-1 screening P ' '
and discharge point. . ™ .
using Petroflag™ and also sent to the laboratory for analysis. [through TF2-028-9-4. Sent samples TF2-028-
All sample locations were surveyed with a GPS, the area was (9-1, 2, 3, and 4 to the lab for analysis.
photographed and the test pits and excavation area was
backfilled with clean material.
This AOC was GPS located and it was described as having
Aerial bhot h 1979 L stressed vegetation within the area of interest. A test pit was
erial photograp ; Large . . . .
excavated and soil samples were screened for TPH usin TtEC 2005 soil exploration:TF2-029-1
TF2-029 stained areas west of hose P & i Soil: Petroflag™ screening None 2 No further action.

and discharge point.

Petroflag™. Test pit sample locations were surveyed with a
GPS, the area was photographed and the test pit was
backfilled with the excavated material.

through TF2-029-5
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Area Description History Associated sampling locations Available Data Exceedances Category Other Information  [Next Steps
This AOC was GPS located and it was described as having a
depression on the western side of the Tank 23 blower. A test
Aerial photograph 1981; Hose |pit was excavated and soil samples were screened for TPH TtEC 2005 soil exploration:TF2-030-1 Soil: DRO. VOC. SVOC
TF2-030 or pipe leads from a structure |using Petroflag™ and also sent to the laboratory for analysis. [through TF2-030-5. Sent sample TF2-030-4 ) ' T None 2 No further action.
. . . . . Petroflag™ screening
or pit at Tank 20. Test pit sample locations were surveyed with a GPS, the area |to laboratory for analysis.
was photographed and the test pit was backfilled with the
excavated material.
This AOC was GPS located and it was described as having
minor stressed vegetation and a new, 4" hose on the ground.
Aerial photograph 1981; Hose |A test pit was excavated and soil samples were screened for |TtEC 2005 soil exploration:TF2-031-1 Soil: DRO. Petroflag™
TF2-031 or pipe leads from a structure |TPH using Petroflag™ and also sent to the laboratory for through TF2-031-5. Sent all samples from scre.enin ’ & None 2 No further action.
or pit at Tank 20. analysis. Test pit sample locations were surveyed with a GPS, [test pit to laboratory for analysis. &
the area was photographed and the test pit was backfilled
with the excavated material.
Aerial photograph 1986; Fill |AOC was located with a GPS. The AOC was described as a fill
i thwest porti f [area with large debris and slopes too steep to excavate. Fill
TF2-032 area in northwest portion o ge dev P reep t , See TF2-037 See TF2-037 See TF2-037 2 No further action.
tank farm. Debris in area in made up of piles, tires, concrete. AOC investigated with the
1995. TF2-037 test pit.
ial ph h 1986;
Aerial photograph 1986; . |GPS located area, mound present and will be excavated
Mound of dark toned material . . . . .
TF2-033 . through the middle. Combined with AOCs 034 and 026 and See TF2-026 See TF2-026 See TF2-026 2 JP-5 soils No further action.
west of container storage . i . .
investigated with the 026 test pit.
area.
Aerial photograph 1986; Area |GPS located area. Area contains construction/ demolition
TF2-034 of staining or liquid adjacent |debris including drum with stained soil. Combined with AOCs See TF2-026 See TF2-026 See TF2-026 2 JP-5 soils No further action.
to container storage area. 033 and 026 and investigated with the 026 test pit.
This AOC was GPS located and the mound was present. It
. . was stated that the test pit would run through the center of
Aerial photograph 1988; Light- . . . . .
o the mounded material. A test pit was excavated and soil TtEC 2005 soil exploration:TF2-035-1 ]
toned mounded material is . Soil: DRO, GRO, Petroflag™ . .
TF2-035 L ) samples were screened for TPH using Petroflag™ and also through TF2-035-9. Sent samples TF2-035- . None 2 JP-5 soils No further action.
visible in the former container . . . . screening
sent to the laboratory for analysis. Test pit sample locations (1, 2, 5,6, and 9 to laboratory for analysis.
storage area. .
were surveyed with a GPS, the area was photographed and
the test pit was backfilled with the excavated material.
Aerial photograph 1988; Light-|This AOC was GPS located and the mound was present. It
toned mounded material is was stated that the test pit would run through the center of
TF2-036 P & See TF2-035 See TF2-035 See TF2-035 2 JP-5 soils No further action.

visible in the former container
storage area.

the mounded material. Combined with AOC-035,
investigated with TF2-035 test pit.
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AOC was GPS located and described as an area on top of fill
with stressed vegetation present. The test pit was excavated
and samples collected and screened for TPH by Petroflag™ TtEC 2005 soil exploration:TF2-037-1
Aerial photograph 1988; Two [and also sent to the laboratory for analysis. Remedial through TF2-037-5. Sent all samples to
large pits (one containing a excavations were performed east, west, and north of TF2-037{laboratory for analysis. Soil: DRO, VOC, SVOC, . . .
TF2-037 L . . ) e . No exceedences post-remedial excavation. 2 No further action.
cylindrical object) are in the  |2. Confirmatory samples were collected and screened for TPH|TtEC 2005 Remediation: TF2-037-2-1 Petroflag™ screening
north central portion of TF2. [by Petroflag™ and also sent to the laboratory for analysis. All [through TF2-037-2-4. All samples sent to
sample locations were surveyed with a GPS, the area was the laboratory.
photographed and the test pits and excavation area was
backfilled with clean material.
Aerial ?hotograph 198_8; Two AOC was located with a GPS. Area identified as a pit on the
large pits (one containing a . . . . . . .
TF2-038 D . . 1988 aerial photograph is a water valve. Will not excavate in None None Not Applicable Not Applicable No further action.
cylindrical object) are in the .
. this area.
north central portion of TF2.
Ain?l photolgrapl; 19:8; Three AOC was located with a GPS. Area identified as three pits (TF2
pits fone polygon) and a 039, TF2-040, TF2-041) on photographs are water valves,
ground scarred area are . . . .
TF2-039 ithi d adi tt scarred area observed in photos due to installation of these See TF2-020 See TF2-020 See TF2-020 2 No further action.
Within and adjacent to valves. Will not excavate. AOC TF2-020, which overlaps TF2-
wooded area on the western
) 039, was excavated.
side of TF2.
Aerial photograph 1988; Three
pits (one polygon) and a
d d
Tr2-040  [BrOTNCScarredarea are See TF2-039. See TF2-039 See TF2-039 See TF2-039 2 No further action.
within and adjacent to
wooded area on the western
side of TF2.
Aerial photograph 1988; Three
pits (one polygon) and a
d d
TF2-0a1  [BTONNC Scartedarea are See TF2-039. See TF2-039 See TF2-039 See TF2-039 2 No further action.
within and adjacent to
wooded area on the western
side of TF2.
This AOC was GPS located and described as a ground scarred
Aerial photograph 1988; Three|area and that the AOC follows drainage west, construction
pits and a ground scarred area |debris and water valve present. A test pit was excavated and [TtEC 2005 soil exploration:TF2-042-1 Soil: DRO. Petroflag™
TF2-042 are within and adjacent to soil samples were screened for TPH using Petroflag™ and also [through TF2-042-9. Sent samples TF2-042-3 ’ ! & None 2 No further action.

wooded area on the western
side of TF2.

sent to the laboratory for analysis. Test pit sample locations
were surveyed with a GPS, the area was photographed and
the test pit was backfilled with the excavated material.

and TF2-042-6 to laboratory for analysis.

screening
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Area Description History Associated sampling locations Available Data Exceedances Category Other Information  [Next Steps

Aerial photograph 1992; A

large linear ground scar is on

the west side of T26/Line from

transformer building 219, Appears to be utility related as an underground line marker . i )
TF2-043 8 . PP . Y & None None Not Applicable Not Applicable No further action.

vegetated area. Appears to be [is present. Will not excavate.

utility related as an

underground line marker is

present.

Located west of Tank 28. Was Soil and Groundwater:
Buo From historical photographs and documents it appears that Soil not tested for lead. Additional surface
St . / JP-5 previously investigaated as this area was fofmerl gusli)ad to store Naval Buo spapnd to store| ~° AOCs 022, -026, -033, -034, -035 and - DRO/GRO, VOCs, SVOCs Not Applicabl 1 d subsurf il I llecti d
S c?lrzge AOCs -022, -026, -033, -034, - e of JP5 | A :; | Y 036 Groundwater: lead Soil: Ot Applicable an Isu. sfur Tcedsm sample collection an

oil Area a pile of JP-5 impacted soi analysis for lea
035 and -036. P P Petroflag™ y
SIRAR 2006: TF2-B219-1 through TF2-B219-

Former Electrical Service This building was used for electrical equipment, includin 4 surface soil samples collected around Additional surface and subsurface soil sample
Bldg 219 o / & quip & e . P soil: VOC, PCB PCBs exceeded 1 ] . P

Transformer Building transformers. building perimeter all sent for laboratory collection and analysis for PCBs.

analysis

Notes:

1. Tables A3.1 through A.3.14 of this Appendix include the specific criteria used to determine exceedances in the column titled 'Exceedances'.




TABLE A-2

SUMMARY OF HISTORICAL GROUNDWATER SAMPLING
SAMPLING AND ANALYSIS PLAN

REMEDIAL INVESTIGATION TANK FARM 2

NAVAL STATION, NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 of 2

Date

Activity

Wells

Analyses

Comments

October -
December, 1996

GZA installed 11 monitoring
wells

GZ-201 to GZ-211

September and
October, 1997

GZA installed an additional 17
monitoring wells

GZ-212 to GZ-228

June, 1997

GZA collected groundwater
samples.

GZ-201 through GZ-211

TPH, VOCs and PAHs

A water sample could not be
collected from GZ-207 because it
was dry.

December, 1997

GZA collected groundwater
samples

GZ-212 through GZ-228 and
GZ-207

TPH, VOCs and PAHSs

June, 1999

FWEC collected groundwater
samples from nine of the 27
monitoring wells on site

GZ-207, GZ-208, GZ-212, GZ
-213,GZ-214,GZ-218, GZ-
221, GZ-225 and GZ -227

March - May
2005

Tetra Tech EC collected water
samples from all “serviceable”
monitoring wells, totalling 32

monitoring wells.

GZ-201 to GZ-208; GZ-210 to
GZ -228 and RW-1 to RW-5.

VOCs, SVOCs and TPH DRO

GZ-202 and GZ-208

Samples from these two wells
were also analyzed as an oil-
water mixture and the lab

performed petroleum fingerprint

analysis on the samples.

The samples were identified in the
Number 2 Fuel Qil range.
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Date

Activity

Wells

Analyses

Comments

July, 2005

In July 2005, Tetra Tech EC
submitted a Work Plan for
additional monitoring well
installations at the Site. The
plan proposed 20 additional
monitoring wells, to be
installed, if necessary, in the
backfilled areas surrounding
each tank. RIDEM provided
comments on this Work Plan,
but the work was never
initiated, because it was
determined that, based upon
the results of the SIRAR,
additional groundwater
monitoring wells were not
required.

2009

Tetra Tech EC collected
groundwater samples from 15
site wells. All groundwater
samples collected were
analyzed for VOCs, SVOCs and
total and dissolved lead.

GZ-203,-205, -209, -210, -211,
-212,-213, -215, -217, -218, -
219, -220, -222, -223, -225

VOCs, SVOCs, and total and
dissolved lead

Five selected wells: GZ-205, -
215, -219, -223, -225

TPH (GRO and DRO)




Summary of Conditions at Tank 19

NAVSTA, Newport, Rhode Island

Table A-3.1

Tank Farm 2

Groundwater LNAPL Gauging
Sample ID Gz-201 GZ-225 GZ-226 GZ-201 |[GZ-225|GZ-226
Collection Date| 03/11/05* Jun-97 | 04/01/05| Jun-99 03/11/05 Date (ft) (ft) (ft)
RIDEM GB RlDEL'J\;I)Ej GW
GW . Apr-09 NM NG ND
. Objectives Concgntratlon
Analyte Unit Limit
1-Methylnaphthalene ug/L NS NS ND 10 ND ND ND Feb-02 ND ND ND
Bis(2-Ethylhexyl)Phthalate ug/L NS NS ND ND ND 6.0 ND Aug-01 ND ND ND
Diesel Range Organics (DRO) | mg/L NS NS 15 NT 0.15 NT ND Jul-01 ND ND ND
Diethylphthalate ug/L NS NS ND ND ND 2.0 ND Jun-99 ND ND NG
Di-N-Butylphthalate ug/L NS NS ND ND ND 1.0 ND Mar-98 ND NG ND
Methylene Chloride ug/L NS NS ND ND ND 3.0 ND Jul-97 0.12 NG NG
TPH mg/L NS NS NT 1600 NT 0.73 NT Jun-97 0.12 NG NG
VOCs mg/L NS NS ND ND ND NA ND May-97 ND NG NG
*GZ-201 was analyzed at 10x dilution for VOCs Apr-97 0.02 NG NG
ND = Not detected above laboratory reporting limits Mar-97 0.02 NG NG
J=Estimated Value Feb-97 0.01 NG NG
NS= No Standard Jan-97 0.01 NG NG
NT = Not tested ND = Not detected
NA = Not applicable NG = Not gauged
NM = not measurable
Soil
Sample ID| GZ-201 | GZ-225 | GZ-226 B-35 TF2-Tankpit19-3
Collection Date| Nov-96 Oct-97 | Oct-97 May-97 6/1/05
RIDEM
Method 1 RIDEM
Industrial / Meth;_)lng GB Upper
Commercial . Concentr (0-2) (0-2Y) (4-6") (10-12" (209
. Leachability .
Direct Criteria a'.uo.n
Exposure Limit
Analyte Unit Criteria
Bis(2-ethylhexyl)phthalate mg/kg 410 NS 10,000 NT NT NT NT 0.25J
DRO mg/kg 2,500 NS 30,000 NT NT NT NT ND
PAHs mg/kg NS NS NS ND ND ND NT ND
TPH mg/kg 2,500 NS 30,000 ND ND 40 ND NT
VOCs mg/kg NS NS NS ND ND ND NT ND

ND = Not detected above laboratory reporting limits

NS= No Standard
NT = Not tested

J=Estimated Value




Table A-3.2

Summary of Conditions at Tank 20

NAVSTA,

Tank Farm 2
Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID GZ-202 Gz-218 RwW-4 GZ-202 | GZ-218
Collection Date| 4/7/05 Jun-97 |04/01/05*| Jun-99 | Dec-97 Date (ft) (ft)
RIDEM
RIDEM GB ?Ji;?e\:’v
GW 7/27/2009 0.35 NG
Objectives Con_centr
ation
Analyte Unit Limit
1,2,4-Trimethylbenzene ug/L NS NS NT ND ND 7 5.3 7/9/2009 0.5 NG
1-Methylnaphthalene ug/L NS NS NT 13 ND ND ND 6/12/2009 1.13 NG
Bis(2-ethylHexyl)Phthalate ug/L NS NS NT ND ND 9 ND 6/1/2009 1.17 NG
Diesel Range Organics (DRO) | mgl/l NS NS NT NT 13 NT NT Not 5/21/2009 0.79 NG
Diethylphthalate ug/L NS NS NT ND ND 2.0 ND | Sampled 5/6/2009 0.25 NG
Fluorene ug/l NS NS NT ND 4 ND ND 4/29/2009 0.4 NG
Fuel Oil #2 (C9-C25) mg/L NS NS 790** NT NT NT NT 4/13/2009 1.66 NG
Methylene Chloride ug/L NS NS NT ND ND 3.0 ND Spring 200§ ND NG
Naphthalene (VOC) ug/L NS NS NT ND ND 8 9.7 Feb-02 0.05 ND
PAHs mg/L NS NS NT NA NA NA ND Nov-01 0.01 ND
Phenanthrene ug/l NS NS NT ND 8.1 ND ND Oct-01 0.02 NG
P-lIsopropyltoluene ug/L NS NS NT ND ND ND 1.1 8/20/2001 0.05 NG
TPH mg/L NS NS NT 2.1 NT 3.7 54 Aug-01 NG ND
VOCs mg/L NS NS NT ND ND NA NA Jul-01 0.03 ND
*GZ-218 was analyzed at 100x dilution for VOCs 2001 0.05 NG
**GZ-202 was sampled as oil-water mixture Jun-99 0.28 ND
ND = Not detected above laboratory reporting limits Mar-98 0.23 NG
J=Estimated Value Feb-98 ND NG
NS= No Standard Jan-98 ND NG
NT = Not tested Dec-97 0.02 ND
NA = Not applicable Nov-97 0.03 NG
Oct-97 0.11 NG
Soll Sep-97 0.02 NG
ND NG
Sample ID| GZ-202 | GZ-218 B-8 Aug-97
Collection Date| Nov-96 Oct-97 [ May-97 Jul-97 ND NG
RIDEM
Method 1 | \1eihod 1| RIDEM
Industna.I/C GB TPH Upper
ommerual Leachabilil concentra (0-29) (5-7") |(10-129) detected NG
Direct N o
Exposure ty Criteria| tion Limit
Analyte Unit | ~riteria Jun-97
PAHs mg/kg NS NS NS ND ND NT May-97 ND NG
TPH mg/kg 2,500 2,500 30,000 ND ND ND Apr-97 ND NG
VOCs mg/kg NS NS NS ND ND NT Mar-97 ND NG
ND = Not detected above laboratory reporting limits Feb-97 ND NG
NS= No Standard Jan-97 ND NG

NT = Not tested

ND = Not detected

NG = Not gauged




Table A-3.3
Summary of Conditions at Tank 21
Tank Farm 2
NAVSTA, Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID GZ-203 Gz-227 RW-2 GZ-203| RW-2|GZ-227
Collection Date| 5/19/2009( 04/05/05 | Jun-97 | 04/05/05* Jun-99 4/14/2005 Date (ft) (ft) (ft)
RIDEM GB RIDEUMppGe? GW
GW . Apr-09 NG NG ND
L Concentration
Analyte unit | Objectives Limit
2-Methylnaphthalene ug/L NS NS ND ND ND 3.5 3.0 ND Feb-02 ND ND ND
Bis(2-EthylHexyl)Phthalate ug/L NS NS ND ND ND ND 4.0J ND Nov-01 ND ND | 0.01
Diesel Range Organics (DRO) [ mg/L NS NS NT 2.8 NT 3.1 NT 0.35 Oct-01 NG ND ND
Lead (Dissolved) ug/L NS NS 3.2B NT NT NT NT NT Aug-01 ND NG 0.02
Lead (Total) ug/L NS NS 1.9B NT NT NT NT NT Jul-01 ND NG 0.02
Naphthalene (VOC) ug/L NS NS ND ND ND ND 1.0J ND 2001 NG NG | 0.02
PAHs mg/L NS NS ND ND ND NA NA ND Jun-99 ND NG ND
Phenanthrene ug/L NS NS ND ND ND 2.9 1.0J ND Aug-97 ND NG NG
TPH mg/L NS NS NT NT ND NT 1.6 NT Jul-97 ND NG NG
VOCs mg/L NS NS ND ND ND ND ND ND Jun-97 ND NG NG
*GZ227 was analyzed at 10x dilution for VOCs May-97 ND NG NG
ND = Not detected above laboratory reporting limits Apr-97 ND NG NG
J=Estimated Value Mar-97 ND NG NG
NS= No Standard Feb-97 ND NG NG
NT = Not tested Jan-97 ND NG NG
NA = Not applicable ND = Not detected
NG = Not gauged
Soil
Sample ID| GZz-203 |GZ-200| Gz-227 B-31 TF2-Tank21-1 | TF2-Tankpit21-1
Collection Date Oct-97 | Oct-97 May-97 5/17/05 5/31/05
RIDEM
Methoq 1 Method 1 GB RIDEM
Industrlal_ / TPH Upper
Commercial . Concentr (0-29) (0-29 (10-129 D) 59
. Leachability .
Direct Criteria a’gqn N
Exposure Limit ot
Analyte Unit Criteria Sampled
Diesel Range Organics (DRO) | mg/kg 2,500 NS 30,000 NT NT NT 48 120
PAHs mg/kg NS NS NS ND ND NT NT NT
SVOCs mg/kg NS NS NS ND ND NT NT ND
TPH mg/kg 2,500 NS 30,000 11 ND ND NT NT
VOCs mg/kg NS NS NS ND ND NT NT ND

ND = Not detected above laboratory reporting limits

NS= No Standard
NT = Not tested
GZ-200 is a duplicate of GZ-227




Summary of Conditions at Tank 22

NAVSTA, Newport, Rhode Island

Table A-3.4

Tank Farm 2

LNAPL Gauging

Groundwater
Sample ID|GZ-204| GZ-217 RW-5
Collection Date| Jun-97 | Dec-97
= e c
Og p 2
m> B33
Ot PaotE
(] O "
oo p & Sampled
x y O
Analyte Unit
PAHs mg/L NS NS ND ND
TPH mg/L NS NS ND 2
VOCs mg/L NS NS ND ND
ND = Not detected above laboratory reporting limits
NS= No Standard
Soil
Sample ID| GZ-204 | Gz-217 B-27 B-28
Collection Date| Nov-96 Oct-97 5/1/97 5/1/97
E © =
— 2 o I = =
3g5 E2 |53
£ edwml O 2 c
@ o= O = 5.2
@] = ' f ' '
=0 52 <= s © (5-6") (0-2Y) (10-12") | (@0-129)
E = - — T O w +—
IS8° 28 |25
8% = o | X2
I c
x 30 S o S
Analyte Unit = -
PAHs mg/kg NS NS NS ND ND NT NT
TPH mg/kg 2,500 2,500 [ 30,000 29 ND ND ND
VOCs mg/kg NS NS NS ND ND NT NT

ND = Not detected above laboratory reporting limits
NS= No Standard
NT = Not tested

GZ-204 | Gz-217 RW-5

Date (ft) (ft) (ft)
2/1/2002 ND ND ND
Nov-01 ND ND ND
Oct-01 NG NG ND
Aug-01 ND ND NG
Jul-01 ND ND NG
Jun-99 ND ND NG
Aug-97 ND NG NG
Jul-97 ND NG NG
Jun-97 ND NG NG
May-97 ND NG NG

ND NG NG
Apr-97
Mar-97 ND NG NG
Feb-97 ND NG NG
Jan-97 ND NG NG

ND = Not detected

NG = Not gauged




Table A-3.5

Summary of Conditions at Tank 23
Tank Farm 2

NAVSTA, Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID GZ-205 GZ-216 GZ-205|GZ-216
Collection Date| 5/20/09 |3/11/05*| Jun-97 | 3/9/05 |Dec-97 Date (ft) (ft)
RIDEM
RIDEM GB GW
GB GW CcL)Jrl?([:):rr\tr Dec-02 ND NG
Objective| iion

Analyte Unit S L imit
1,3,5-Trimethylbenzene ug/l NS NS ND ND 1.2 ND ND Feb-02 NG ND
1-Methylnaphthalene ug/l NS NS ND ND 84 ND ND Aug-01 ND ND
2-Methylnaphthalene ug/l NS NS ND 35 10 ND ND Jul-01 ND ND
Acenaphthene ug/l NS NS ND 3.6 ND ND ND Jun-99 ND ND
Diesel Range Organics (DRO) mg/l NS NS 0.16 13 NT 0.35 NT Aug-97 ND NG
Fluorene ug/l NS NS ND 6.0 ND ND ND Jul-97 ND NG
Gasoline Range Organics (GRO)| mg/! NS NS 0.01 NT NT NT NT Jun-97 ND NG
Isopropylbenzene ug/l NS NS ND ND 2.3 ND ND May-97 [ ND NG
Lead (Dissolved) ug/l NS NS ND NT NT NT NT Apr-97 ND NG
Lead (Total) ug/l NS NS 1.7B NT NT NT NT Mar-97 ND NG
Naphthalene (SVOC) ug/l NS NS ND ND 42 ND ND Feb-97 ND NG
Naphthalene (VOC) ug/l NS NS ND 6.4 37 ND ND Jan-97 ND NG
n-propylbenzene ug/l NS NS ND ND 3.5 ND ND ND = Not detected
0-xylene ug/l NS NS ND ND 1.1 ND ND NG = Not gauged
PAHs mg/I NS NS ND ND NA ND ND
Phenanthrene ug/l NS NS ND 11 ND ND ND
sec-butylbenzene ug/l NS NS ND ND 1.2 ND ND
TPH mg/| NS NS NT NT ND ND ND
VOCs mg/| NS NS ND ND NA ND ND

*GZ-205 was analyzed at 50x dilution for VOCs

ND = Not detected above laboratory reporting limits

B = The result reported is less than reporting limit, but greater than instrument detection
NS= No Standard

NT = Not tested

NA = Not applicable

Soil
Sample ID| GZ-205 | GZ-216 B-4
Collection Date| Oct-96 May-97
E © =
- 2 I =
22f | B2 1]
SE28 82 | 56
é S % - % = § (25-27") (10-12Y)
c© + c
x =0 =g o
Analyte Unit | £ - ©
1-Methylnaphthalene mg/kg| NS NS | 10,000 | 2.9 Sa:?)tle gL NT
2-Methylnaphthalene mg/kg| 10,000 NS 10,000 1.5 NT
Acenaphthene mg/kg| 10,000 NS 10,000 0.34 NT
Fluorene mg/kg| 10,000 NS 10,000 0.86 NT
Naphthalene (SVOC) mg/kg| 10,000 NS 10,000 0.41 NT
naphthalene (VOC) mg/kg| 10,000 NS 10,000 1.4 NT
n-butylbenzene mg/kg NS NS 10,000 0.42 NT
Phenanthrene mg/kg| 10,000 NS 10,000 2.5 NT
sec-butylbenzene mg/kg NS NS 10,000 0.3 NT
TPH mg/kg| 2,500 2,500 30,000 930 ND

ND = Not detected above laboratory reporting limits
NS= No Standard
NT = Not tested



Table A-3.6
Summary of Conditions at Tank 24
Tank Farm 2
NAVSTA, Newport, Rhode Island

LNAPL Gauging

GZ-206 | Gz-220
Date (ft) (ft)
2/1/2002 ND ND
Aug-01 ND ND
Jul-01 ND ND
Jun-99 NG ND
Aug-97 ND NG
Jul-97 ND NG
35582 ND NG
May-97 ND NG
Apr-97 ND NG
Mar-97 ND NG
Feb-97 ND NG
Jan-97 ND NG

Groundwater
Sample ID| GzZ-206 | GZ-220
Collection Date| Jun-97 |12/1/1997
RIDEM
RIDEM GB ?Jip?e\frv
GW
Objectives Con_centr
ation
Analyte Unit Limit
PAHs mg/l NS NS ND ND
sec-butylbenzene ug/l NS NS 2.7 ND
TPH mg/I NS NS ND ND
VOCs mg/l NS NS NA ND
ND = Not detected above laboratory reporting limits
NS= No Standard
NA = Not applicable
Soil
Sample ID| GZ-206 | GZ-220 B-14 B-13 TF2-Tank 24-2 | TF2-Tank 24-2D
Collection Date| Nov-96 Oct-97 May-97 May-97 5/17/05 unknown
RIDEM
Method 1 | Method 1| RIDEM
Industrial/ | GB TPH Upper
Commerci |Leachabil | Concentr | (10-12") (8-8.7") (10-12) | (10-129) an unknown
al Direct ity ation
Exposure | Criteria Limit
Analyte Unit Criteria
DRO mg/kg 2,500 2,500 30,000 NT NT NT NT 34 80
PAHs mg/kg NS NS NS ND ND NT NT NT NT
TPH mg/kg 2,500 2,500 30,000 ND ND ND ND NT NT
VOCs mg/kg NS NS NS ND ND NT NT NT NT

ND = Not detected above laboratory reporting limits

NS= No Standard
NT = Not tested

ND = Not detected NG = Not gauged




Table A-3.7
Summary of Conditions at Tank 25
Tank Farm 2
NAVSTA, Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID GZ-207 Gz-221 GZ-223 GZ-224 GZ-207 | GZ-221 | GZ-223 | GZ-224
Collection Date 4/1/05 Jun-99 (4/13/05(Jun-99| Dec-97 [5/20/09( 4/1/05 Dec-97 4/1/05 Date (ft) (ft) (ft) (ft)
RIDEM GB RIDEM GB GW
GW Conchsr?tfgtion Feb-02 ND NG ND ND
Analyte Unit | Objectives Limit
Acetone ug/l NS NS ND 9.0J ND ND ND ND ND ND ND Aug-01 ND NG ND ND
Bis(2-Ethylhexyl)Phthalate ug/l NS NS ND 4.0 ND 2.0J ND ND ND ND ND Jul-01 ND NG ND ND
Chloroform ugl/l NS NS ND ND ND ND ND ND ND 1.3 ND Jun-05 NG NG NG NG
Diesel Range Organics (DRO) | mg/l NS NS 0.79 NT 4.9 NT NT 0.12 0.23 NT 0.16 Jun-99 ND ND ND ND
Diethylphthalate ug/! NS NS ND 1.0 ND ND ND ND ND ND ND Aug-97 ND NG NG NG
Di-N-Butylphthalate ug/l NS NS ND 1.0 ND ND ND ND ND ND ND Jul-97 ND NG NG NG
Isopropylbenzene ug/! NS NS 1.3 ND ND ND ND ND ND ND ND Jun-97 ND NG NG NG
Lead (Dissolved) ug/I NS NS NT NT NT NT NT 1.6B NT NT NT May-97 ND NG NG NG
Lead (Total) ug/! NS NS NT NT NT NT NT 2.5B NT NT NT Apr-97 ND NG NG NG
m,p-xylenes ug/! NS NS 0.95 ND ND ND ND ND ND ND ND Mar-97 ND NG NG NG
Methylene Chloride ug/l NS NS ND 4.0 ND ND ND ND ND ND ND Feb-97 ND NG NG NG
Naphthalene (VOC) ug/l NS NS ND 3.0J ND ND ND ND ND ND ND Jan-97 ND NG NG NG
n-butylbenzene ug/l NS NS 0.58 ND ND ND ND ND ND ND ND ND = Not detected
n-propylbenzene ug/l NS NS 1.4 ND ND ND ND ND ND ND ND NG = Not gauged
o-xylenes ug/l NS NS 2.4 ND ND ND ND ND ND ND ND
PAHs mg/I NS NS ND NA ND ND ND ND ND ND ND
TPH mg/I NS NS NT 35 NT 0.7 ND NT NT ND NT
VOCs mgl/l NS NS NA NA ND ND ND ND ND NA ND
ND = Not detected above laboratory reporting limits
J = Estimated Value
B = The result reported is less than reporting limit, but greater than instrument detection
NS= No Standard
NT = Not tested
NA = Not applicable
Soil
TF2- TF2-T25-| TF2-T25- | TF2-T25-| TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- |TF2-T25-| TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25- | TF2-T25-
Sample ID| GZ-221 |GZ-223(GZ-224( B-10 B-12 |Tank25-2 R2 R3 R4 RS R6 R7 R8 R9 R10B R11 R12 R14 R16 R18 R19 R20 R23 R27 R30 R32 R33 R34 R35 R36 R37 R38
Collection Date| Oct-97 | Oct-97 [ Oct-97 | May-97 [May-97| 5/17/05 2/2/06 1/31/06 1/31/06 | 1/31/06 2/8/06 2/8/06 6/19/06 6/19/06 6/19/06 6/19/06 6/19/06
RIDEM
Method 1 | y1ethod 1 GB
|ndU5t”a|- / TPH RIDEM Upper sidewall of | sidewall of [ base of base of base of base of base of base of base of base of base of base of base of base of base of base of | sidewall of | sidewall of base of | sidewall of | baseof | base(13)of| baseof base of | sidewall of
Commercial . Concentration | (10-12") | (0-2") | (8-10")| (10-12") [(10-12" @ remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial remedial | unknown | remedial remedial remedial remedial remedial remedial remedial
Direct Leaclhab_”'ty Limit excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation | excavation excavation | excavation | excavation | excavation | excavation | excavation | excavation
_ Exposure Criteria
Analyte Unit Criteria
1,2,4-Trimethylbenzene mg/kg NS NS 10,000 ND ND ND NT NT ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene mg/kg NS NS 10,000 ND ND ND NT NT ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1-Methylnaphthalene mg/kg NS NS 10,000 ND ND ND NT NT ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-Methylnaphthalene mg/kg 10,000 NS 10,000 ND ND ND NT NT ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Anthracene mg/kg 10000 NS 10,000 ND ND ND NT NT 0.14 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(a)anthracene mg/kg 7.8 NS 10,000 ND ND ND NT NT 0.48 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(a)pyrene mg/kg 0.8 NS 10,000 ND ND ND NT NT 0.48 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(b)fluoranthene mg/kg 7.8 NS 10,000 ND ND ND NT NT 0.38 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(ghi)perylene mg/kg 10000 NS 10,000 ND ND ND NT NT 0.31 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(k)fluoranthene mg/kg 78 NS 10,000 ND ND ND NT NT 0.36 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chrysene mg/kg 780 NS 10,000 ND ND ND NT NT 0.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DRO (Diesel Range Organics) | mg/kg 2,500 2,500 30,000 NT NT NT NT NT 210 71 140 9.9 450 17 210 12 44 13 9 380 350 110 430 82 340 11 6 20 ND 8.1 200 97 17 300 77
Fluoranthene mg/kg 10000 NS 10,000 ND ND ND NT NT 1.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Fluorene mg/kg 10,000 NS 10,000 ND ND ND NT NT ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrene mg/kg 7.8 NS 10,000 ND ND ND NT NT 0.25 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Naphthalene (SVOC) mg/kg 10,000 NS 10,000 ND ND ND NT NT ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Naphthalene (VOC) mg/kg 10,000 NS 10,000 ND ND ND NT NT ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
PAHs mg/kg NS NS NS ND ND ND NT NT NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Phenanthrene mg/kg 10,000 NS 10,000 ND ND ND NT NT 0.55 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Pyrene mg/kg 10000 NS 10,000 ND ND ND NT NT 1.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SvOoC mg/kg NS NS NS ND ND ND NT NT NA NT NT NT NT NT NT NT NT ND NT NT NT NT NT NT NT ND ND ND ND ND ND ND ND ND ND
TPH mg/kg 2,500 2,500 30,000 ND ND 200 1,700 550 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
VOCs mg/kg NS NS NS ND ND ND NT NT ND NT NT NT NT NT NT NT NT ND NT NT NT NT NT NT NT ND ND ND ND ND ND ND ND ND ND

ND = Not detected above laboratory reporting limits

NS= No Standard
NT = Not tested
NA = Not applicable

Only currently applicable soil data is shown. Any samples from areas removed during the remedial excavation were not included in this table.




Table A-3.8
Summary of Conditions at Tank 26
Tank Farm 2
NAVSTA, Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID GZ-208 GZ-222 RW-3 GZ-208 | Gz-222
Collection Date| 4/6/2005 | Jun-99 | Jun-97 [ 5/20/09 | Dec-97 Date (ft) (ft)
RIDEM GB
RIDE\'\,AV c8 g:xcﬁ?gt 7/27/2009 | 1.25 NG
Analyte Unit | Objectives | ion Limit
1,2,4-Trimethylbenzene ug/L NS NS NT 16 ND ND ND 7/9/2009 0.31 NG
1-Methylnaphthalene ug/L NS NS NT ND 43 ND ND 6/12/2009 0.25 NG
2-Methylnaphthalene ug/L NS NS NT 6 ND ND ND 6/1/2009 0.1 NG
bis(2-ethylhexyl)phthalate ug/L NS NS NT 4.0J ND ND ND 5/21/2009 0.13 NG
Fluorene ug/L NS NS NT 2.0J ND ND ND Not 5/6/2009 0.05 NG
Fuel Oil #2 (C9-C25) mg/L NS NS 740** NT NT NT NT | Sampled 4/29/2009 0.31 NG
Lead (Dissolved) ug/L NS NS NT NT NT ND NT 4/13/2009 0.42 NG
Lead (Total) ug/L NS NS NT NT NT 15B NT Spring 2005 ND NG
Naphthalene (SVOC) ug/L NS NS NT 8 ND ND ND Feb-02 0.06 ND
Naphthalene (VOC) ug/L NS NS NT 20 ND ND ND Nov-01 0.41 ND
PAHs mg/L NS NS NT ND NA ND ND Oct-01 0.03 NG
Phenanthrene ug/L NS NS NT 3.0J ND ND ND 8/28/2001 0.02 NG
TPH mg/L NS NS NT 37 2 NT 0.36 8/20/2001 0.08 NG
VOCs mg/L NS NS NT NA ND ND ND Aug-01 NG ND
**GZ-208 was sampled as oil-water mixture. Jul-01 0.1 ND
ND = Not detected above laboratory reporting limits 2001 0.01 NG
J = Estimated Value Jun-99 ND ND
B = The result reported is less than reporting limit, but greater than instrument detection Mar-98 ND NG
NS= No Standard Feb-98 ND NG
NT = Not tested Jan-98 ND NG
NA = Not applicable Dec-97 0.01 NG
Nov-97 ND NG
Soil Oct-97 0.01 NG
Sample ID|GZ-208(GZ-222| B-16 Sep-97 0.01 NG
Collection Date| Nov-96 [ Oct-97 | May-97 Aug-97 0.02 NG
RIDEM
Method 1 | \oihod 1 | RIDEM
Industrla_I/C GB Upper ' . '
ommercial || .- chabilit |concentra| ©7) | &7 |(10-12) ND NG
Direct o . .
Exposure y Criteria |tion Limit
Analyte Unit Criteria Jul-97
PAHs mg/kg NS NS NS ND ND NT Jun-97 detected NG
TPH mg/kg 2,500 2,500 30,000 ND ND ND May-97 ND NG
VOCs mg/kg NS NS NS ND ND NT Apr-97 ND NG
ND = Not detected above laboratory reporting limits Mar-97 ND NG
NS= No Standard Feb-97 ND NG
NT = Not tested Jan-97 ND NG

ND = Not detected
NG = Not gauged




NAVSTA, Newport, Rhode Island

Table A-3.9
Summary of Conditions at Tank 27
Tank Farm 2

Groundwater LNAPL Gauging
Sample ID| GZ-209 GzZ-212 Gz-219 GZ-209 GZ-—212 -GZ-219
Collection Date| Jun-97 | 5/21/09( Jun-99 Dec-97 5/20/09 Dec-97 Date (ft) (ft) (ft)
R IDEM GB RIDEUM GB GW
GW | concentration Fep-02 | ND | ND | ND
Analyte Unit | Objectives Limit
Diesel Range Organics (DRO) | mgl/l NS NS NT NT NT NT 0.06 NT Aug-01| ND ND ND
1,2,4-Trimethylbenzene ug/l NS NS ND ND ND 1.6 ND ND Jul-01 ND ND ND
1-Methylnaphthalene ug/l NS NS 33 ND ND ND ND ND Jun-99 ND ND ND
2-Methylnaphthalene ug/l NS NS 10 ND ND ND ND ND Aug-97 ND NG NG
Bis(2-EthylHexyl)Phthalate ug/l NS NS ND ND 2.0JB ND ND ND Jul-97 ND NG NG
Chloroform ug/l NS NS ND ND ND 1.1 ND ND Jun-97 ND NG NG
Lead (Dissolved) ug/l NS NS NT ND NT ND 2.1B NT May-97 | ND NG NG
Lead (Total) ug/l NS NS NT ND NT ND 1.6B NT Apr-97 ND NG NG
PAHs mg/I NS NS ND ND ND ND ND ND Mar-97 ND NG NG
TPH mg/l NS NS 2.5 NT 0.45 ND NT ND Feb-97 ND NG NG
VOCs mg/l NS NS ND ND ND NA ND ND Jan-97 ND NG NG
ND = Not detected above laboratory reporting limits ND = Not detected
J = Estimated Value NG = Not gauged
B = The result reported is less than reporting limit, but greater than instrument detection
NS= No Standard
NT = Not tested
NA = Not applicable
Soil
Sample ID GZ-209 | B-18 | TF2-Tank27-1| TF2-Tankpit27-2 | TF2-Tankpit27-5
Collection Date Oct-96 | May-97 5/17/05 5/31/05 5/31/05
RIDEM
Method 1 RIDEM
Industrial/ | Method 1 GB | Upper
Commercia| Leachability |Concent| (15-17") | (10-12") an (5" (59
| Direct Criteria ration
Exposure Limit
Analyte (Soil) Unit Criteria
1,2,3-Trichlorobenzene mg/kg NS NS 10,000 | 0.103 NT NT NT ND
1,2,4-Trimethylbenzene mg/kg NS NS 10,000 | 0.0441 NT NT NT ND
1,3,5-Trimethylbenzene mg/kg NS NS 10,000 0.01 NT NT NT ND
1-Methylnaphthalene mg/kg NS NS 10,000 20 NT NT NT ND
2-Methylnaphthalene mg/kg| 10,000 NS 10,000 16 NT NT NT ND
Diesel Range Organics (DRO) | mg/kg 2,500 2,500 30,000 NT NT 41 ND 9.4
Fluorene mg/kg| 10,000 NS 10,000 5.6 NT NT NT ND
Naphthalene (SVOC) mg/kg| 10,000 NS 10,000 4.9 NT NT NT ND
Naphthalene (VOC) mg/kg| 10,000 NS 10,000 | 0.031 NT NT NT ND
Phenanthrene mg/kg| 10,000 NS 10,000 9.6 NT NT NT ND
TPH mg/kg 2,500 2,500 30,000 | 5,600 ND NT NT ND

ND = Not detected above laboratory reporting limits

NS= No Standard
NT = Not tested




Table A-3.10
Summary of Conditions at Tank 28
Tank Farm 2
NAVSTA, Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID| GZ-210 GzZ-213 GZ-210 | Gz-213
Collection Date| Jun-97 Jun-99 Dec-97 Date (ft) (ft)
RIDEM GB EREU'\Q);?
GW 4/13/2009 ND NG
. Objectives C.once-ntrat
Analyte Unit ion Limit
1,2,4-Trimethylbenzene ug/l NS NS 22 ND ND Feb-02 ND ND
1,3,5-Trimethylbenzene ug/l NS NS 1.8 ND ND Aug-01 ND ND
1-methylnaphthalene ug/l NS NS 44 ND ND Jul-01 ND ND
Benzene ug/l 140 18,000 4.2 ND ND Jun-99 ND ND
bis(2-ethylhexyl)phthalate ug/l NS NS NT 4.0JB ND Jun-97 ND NG
Ethylbenzene ug/l 1600 16,000 4.9 ND ND May-97 ND NG
isopropylbenzene ug/l NS NS 3.4 ND ND Apr-97 ND NG
m+p xylene ug/l NS NS 1.7 ND ND Mar-97 ND NG
n-propylbenzene ug/l NS NS 5.5 ND ND Feb-97 ND NG
PAHs mg/l NS NS NT ND ND Jan-97 ND NG
p-isopropylbenzene ug/l NS NS 6.4 ND ND ND = Not detected
TPH mg/l NS NS ND 0.3 1.1 NG = Not gauged
VOCs mg/l NS NS NA ND ND
ND = Not detected above laboratory reporting limits
NS= No Standard
J=Estimated Value
B = The result reported is less than reporting limit, but greater than instrument detection
NT = Not tested
NA = Not applicable
Soil
Sample ID| GZ-210 | GzZ-213 B-22
Collection Date[ Nov-96 May-97
RIDEM
Metho.d 1 Method 1 RIDEM
Industrial/C Upper
ommercial cB TPH. Concentr (5-7Y) (10-12"
Direct Leachab_mt ation Not
Exposure y Criteria Limit Sampled
Analyte Unit Criteria
PAHs mg/kg NS NS NS ND NT
TPH mg/kg 2,500 2,500 30,000 ND 18
VOCs mg/kg NS NS NS ND NT

ND = Not detected above laboratory reporting limits

NS= No Standard
NT = Not tested




Table A-3.11
Summary of Conditions at Tank 29
Tank Farm 2
NAVSTA, Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID GZ-211 GZ-228 RW-1 GZ-211 GZ-228
Collection Date| 5/20/2009 | 03/11/05*| Jun-97 | 3/9/2005 Date (ft) (ft)
RIDEM
GB GW product
RIDEM Upper observed
GB GW | Concentr 4/13/2009 during NG
Objective| ation Not sampling
Analyte Unit S Limit Sampled
- because
1,2,4-Trimethylbenzene ug/L NS NS product 47 ND ND Feb-02 0.01 ND
1-Methylnaphthalene ugll | NS NS was ND 51 ND | Not Sampled Nov-01 0.46 ND
2-Methylnaphthalene ug/L NS NS observed 1500 12 ND Oct-01 0.17 ND
Diesel Range Organics (DRO) | mg/L NS NS in the 1200 NT 0.22 Aug-01 NG ND
Fluorene ug/L NS NS sample 500 20 ND Jul-01 NG 0.01
Phenanthrene ug/L NS NS tubing 900 32 ND 2001 0.11 NG
Pyrene ug/L NS NS 120 ND ND Jun-99 0.08 ND
TPH mg/L NS NS NT 190 NT Mar-98 ND NG
VOCs mg/L NS NS NA ND ND Feb-98 0.01 NG
*GZ211 was analyzed at 25x dilution for VOCs, and 20x for SVOC Jan-98 0.02 NG
ND = Not detected above laboratory reporting limits Dec-97 0.03 NG
NS= No Standard 10/97-11/97 0.02 NG
NT = Not Tested Sep-97 0.01 NG
NA = Not Applicable Aug-97 ND NG
Jul-97 ND NG
Soil Jun-97 detected NG
Sample ID| Gz-211 (Gz-228| B-25 [TF2-Tank29-1 May-97 ND NG
Collection Date| Dec-96 | Oct-97 | May-97 05/17/05 Apr-97 ND NG
RIDEM
Method 1
Industrial | M9 11 21pEMm
/Commer B TPH. Upper . . . .
cial Lea.chabll Concentra (0-2Y (0-29) | (10-12) D) ND NG
Direct .|ty . tion Limit
Exposure Criteria
Criteria
Analyte Unit Mar-97
Diesel Range Organics (DRO) [ mg/kg| 2,500 2,500 30,000 NT NT NT 26 Feb-97 ND NG
PAHs mg/kg NS NS NS ND ND NT NT Jan-97 ND NG
TPH mg/kg| 2,500 2,500 30,000 ND ND ND NT ND = Not detected
VOCs mg/kg NS NS NS ND ND NT NT NG = Not Gauged

ND = Not detected above laboratory reporting limits

NS= No Standard
NT = Not Tested




Table A-3.12
Summary of Conditions along Fuel Transport Piping
Tank Farm 2
NAVSTA, Newport, Rhode Island

Soil
Sample ID| B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 B-10 B-11 B-12 B-13 B-14 B-15 B-16 B-17 B-18 B-19 B-20 B-21 B-22 B-23 B-24 B-25 B-26 B-27 B-28 B-29 B-30 B-31 B-32 B-33 B-34 B-35
Collection Date| May-97| May-97| May-97| May-97| May-97| May-97( May-97| May-97| May-97| May-97( May-97| May-97| May-97( May-97| May-97| May-97| May-97 May-97| May-97| May-97| May-97| May-97| May-97| May-97| May-97| May-97| May-97| May-97( May-97| May-97| May-97| May-97( May-97| May-97| May-97
RIDEM
Methoqll Method 1| RIDEM (10-12)
Industrial/{ GB TPH | Upper (Excavated
Commerc |Leachabil| Concentr | (10-12") | (10-12") | (10-12" | (10-12") | (10-12") | (10-12" | (20-12") | (10-12") | (10-12") | (20-12") | during the | (10-12") | (10-12") | (10-12") | (10-12") | (10-12") | (10-12" | (10-12") | (10-12") | (10-12") | (10-12) [ (10-12") | (10-12") | (10-12 | (20-12") | (10-12") | (10-12) | (10-12) | (10-12") | (10-12") | (10-12") | (10-12) | (10-12") | (10-127) | (10-12Y
ial Direct ity ation remediation
Exposure| Criteria | Limit of Tank 25)
Criteria
Analyte Unit
TPH mg/kg 2,500 2,500 30,000 20 63 <10 <10 28 <10 <10 <10 <10 1700 1800 550 <10 <10 <10 <10 <10 <10 <10 <10 <10 18 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
ND = Not detected above laboratory reporting limits
NS= No Standard




Table A-3.13
Summary of Conditions at Former JP-5 Soil Piles/ Buoy Storage Area
Tank Farm 2

NAVSTA, Newport, Rhode Island

Groundwater LNAPL Gauging
Sample ID Gz-215 Gz-215
Collection Date| 5/21/2009( Dec-97 Date (ft)
RIDEM
RIDEM GB GW
Upper
GB GW Cor'?fen o 4/13/2009 | sheen
Objective ation
Analyte Unit S limit
Diesel Range Organics (DRO) mg/L NS NS 0.06 NT Feb-02 ND
Gasoline Range Organics (GRO) mg/L NS NS ND NT Nov-01 ND
PAHs mg/L NS NS ND ND Oct-01 ND
TPH mg/L NS NS NT 1.3 Aug-01 ND
Lead (Dissolved) ug/L NS NS 0.9B NT Jul-01 ND
Lead (Total) ug/L NS NS 2.1B NT Jun-99 ND
p-isopropyltoluene ug/L NS NS ND 2.1 ND = Not detected
sec-butylbenzene ug/L NS NS ND 3.3
ND = Not detected above laboratory reporting limits
B = The result reported is less than reporting limit, but greater than instrument detection
NS= No Standard
NT= Not Tested
Soil
Sample ID| GZ-215 |TF2-026-1| TF2-026-2A| TF2-026-3A | TF2-026-4| TF2-026-5| TF2-026-6 | TF2-026-7 | TF2-026-8A | TF2-035-1| TF2-035-2| TF2-035-5| TF2-035-6| TF2-035-9]
Collection Date 5/23/05 7/5/05 7/5/05 5/23/05 5/23/05 5/23/05 5/23/05 7/5/05 5/24/05 | 5/24/05 | 5/24/05 | 5/24/05 | 5/24/05
RIDEM
I'\r’]'gtuh;ﬂ; Method 1| RIDEM
ICommer GB TPH' Upper
cial Lea_chabll Con.centr 19 19 a9 19 19 (29 1" 8] a9 unknown (29 (0.5Y) 19
. ity ation
Direct L e
Criteria Limit
Exposure
Analyte Unit Criteria
2-Butanone (Methyl Ethyl Ketone) | mg/kg 10,000 NS 10,000 NT ND 0.062 NT ND NT ND ND NT NT NT NT NT
2-Methylnaphthalene mg/kg 10,000 NS 10,000 NT ND 0.13J NT ND NT ND ND NT NT NT NT NT
Acetone mg/kg 10,000 NS 10,000 Not NT ND 0.4 NT ND NT ND ND NT NT NT NT NT
Benzo(a)anthracene mg/kg 7.8 NS 10,000 | Sampled NT ND 0.2 NT ND NT ND ND NT NT NT NT NT
Benzo(a)pyrene mg/kg 0.8 NS 10,000 NT ND 0.21 NT ND NT ND ND NT NT NT NT NT
Benzo(b)fluoranthene mg/kg 7.8 NS 10,000 NT ND 0.26 NT ND NT ND ND NT NT NT NT NT
Benzo(k)fluoranthene mg/kg 78 NS 10,000 NT ND 0.17 NT ND NT ND ND NT NT NT NT NT
Chrysene mg/kg 780 NS 10,000 NT ND 0.27 NT ND NT ND ND NT NT NT NT NT
Fluoranthene mg/kg 10000 NS 10,000 NT ND 0.27 NT ND NT ND ND NT NT NT NT NT
Phenanthrene mg/kg 10,000 NS 10,000 NT ND 0.19 NT ND NT ND ND NT NT NT NT NT
Pyrene mg/kg 10000 NS 10,000 NT ND 0.66 NT ND NT ND 0.13J NT NT NT NT NT
SVOCs mg/kg NS NS NS NT ND NA NT ND NT ND NA NT NT NT NT NT
TPH (DRO+GRO) mg/kg 2,500 2,500 30,000 15* 1100* 488 94 211 45* 203 746 16* 74 8.4* 38* 25*
VOCs mg/kg NS NS NS NT ND NA NT ND NT ND ND NT NT NT NT NT

ND = Not detected above laboratory reporting limits

NS= No Standard

"' = Only DRO were detected.

NT = Not tested

NA = Not applicable

J=Estimated Value



Table A-3.14
Summary of Conditions at B219

Tank Farm 2
NAVSTA Newport, RI

Soil
Sample ID| TF2-B219-1| TF2-B219-2| TF2-B219-3 | TF2-B219-4
Collection Date 6/2/05 6/2/05 6/2/05 6/2/05
RIDEM
letzgg/ll Method 1| Method 1
Residenti Industrial/| GB TPH
. Commerc |Leachabil (0-0.5Y) (0-0.5Y) (0-0.5Y) (0-0.5Y)
al Direct | . . .
ial Direct ity
Exposure L
o Exposure| Criteria
Criteria o
Criteria
Analyte Unit
Chlorinated Benzenes mg/kg NS NS NS ND ND ND ND
PCB (Aroclor 1260) mg/kg 10 10 10 18 0.33 4.1 11

ND = Not detected above laboratory reporting limits

NS= No Standard

ND(0.210) = not detected at indicated laboratory reporting limit




APPENDIX B

TETRA TECH AND EPA SOPS



STANDARD
OPERATING
PROCEDURES

TETRA TECH NUS, INC.

Number Page
CT-05 10f7
Effective Date Revision
01/29/01 2
Applicability

Tetra Tech NUS, Inc.

Prepared
Management Information Systems Department

Subject Approved Lw
DATABASE RECORDS AND QUALITY ASSURANCE D. Senovich
TABLE OF CONTENTS
SECTION PAGE
1.0 PUBRPOSE ...ciiiiiciiinimiisnsstinssssitinssssinrssns e s srssssmessasssmsns sassssmeensssmsessassssmnssasssmmnessssmnesesssanenensssnnsseass 2
P72 0 = 1 020 = P 2
R 20 €0 1. o O 2
4.0 BESPONSIBILITIES.........ccosiiiieecenissmmrerssssmsesssssmnecassemessssssamsessssemessesssanesssssnssssssnmmmessssmmmssessmmmsens 2
5.0 PROCEDURES.........orcccmrerisicces s e e s s es e s s s s s smenesessemes s s s smemsssssmmesesseamnssessameae s smmme e s smmmmeeassmmnn ey 4
5.1 INTRODUGTION. .. .cutttitiiiiete s ettt te s seiieees i ttetssaste s s asseseeessasseeesessseessaassesssasssneessansseessan 4
5.2 FILE ESTABLISHMENT ....cotiiiiiiiiie e ettt e eeee e s se e e s eaae e s seansee s semnaeesenneeessnnnnennan 4
53 ELECTRONIC DELIVERABLES .......co ettt s et ee e ea e e e 4
5.4 SAMPLE TRACKING FORMS ...ttt ettt ettt e et s e e e e 5
55 CHAIN-OF-CUSTODY FORMS ..ottt stee et e e eee e e e e e e et 5
5.6 DATA VALIDATION LETTERS ...ttt s 5
5.7 HISTORICAL DATA ..ottt e s s e s e be e e e e anme e e s enae e e e ennneeas 5
0T {01 ] I 6
ATTACHMENTS
A MIS REQUEST FORM......ccoociitiintircrennrrsnsrsssessssssssrasssssessssssssssssesssesssesssesssesssransesssassnsssnssnansns 7
019611/P Tetra Tech NUS, Inc.




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 compieted on
a quarterly basis.
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Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes
the presence of all relevant sample information (all sample information fields), agreement of the laboratory
and database analytical results, and the presence of data validation qualifiers.

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

5.0 PROCEDURES
5.1 Introduction

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

5.2 File Establishment

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

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

5.3 Electronic Deliverables

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

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

5.5 Chain-of-Custody Forms

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

5.6 Data Validation Letters

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

5.7 Historical Data

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

6.0 RECORDS

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

Database Record File

PROJECT NUMBER: __

SITE NAME:

DATEFILED: _/ [/

SUMMARY OF CONTENTS ENCLOSED
BOX _OF _

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

Tetra Tech NUS, Inc.

Project Name:

Request Date:

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

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

Sampling Date(s):

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

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

O

[] Chemica! data needs to be forinated electronically

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

D Hydrology data needs to be ertered from hardcopy

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Estimated # of Samples

Tables: T Full Data Printout

] ‘Summary of Positive Hits

Occurance and Distribution

] with criteria

Sampling Analytical Summary:
[[] Oner: .

Estimated Hours
Dus Date
Complete ETS Charge No.

Additional Instructions:

GIS: General Facility Location

Site Location ;

Sample Location Proposed

[]
[] Potentiometric Contours/Groundwater Flow
]

[ ] Sample Location Existing

[-] Tag Map Single Round

| | Tag Map Muttiple Round

Isoconcentrations i
Chart Map

[ ] 3D Visualization :

[ ] EGISCD

| ] Other:

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Statistics: [J Yes
Estimated Hours
Due Date

Complete ETS Charge No.

Additional Instructions:

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

Additional Instructions:
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1.0 PURPOSE

The purpose of a site reconnaissance is to collect both general and technical information which will
support the scoping, scheduling, implementing project activities, and writing reports for an environmental
investigation. This procedure is not intended as a guide for Phase | investigations or for Environmental
Baseline Survey activities.

2.0 SCOPE

This procedure is applicable to the performance of a site reconnaissance for initial site characterization.
The steps necessary to develop and carry out a site reconnaissance are presented here. These steps
include a list of equipment and items which may be needed, areas of special interest during field
observations, and methods by which the field observation team can ensure that necessary and
appropriate observations have been made.

3.0 GLOSSARY

Site reconnaissance. An onsite inspection program used to identify site-specific conditions that control
scheduling, manpower, and affect costs. A site reconnaissance usually consists of visual observations
and, often, the use of field monitoring instruments to identify potential health and safety threats and
potential sampling locations for site evaluation during subsequent field investigations.

4.0 RESPONSIBILITIES

Field Operations Leader (FOL) is responsible for ensuring that the survey is carried out in sufficient detail.
To accomplish this, the FOL must assign the proper personnel and equipment to characterize the site
adequately, in accordance with the requirements defined in this procedure and best engineering practices.
Other disciplines which may be applicable include (but are not limited to): Geology/Hydrogeology; Health
and Safety; Ecological Specialists; and/or Engineering. In addition, the FOL is responsible for supervising
equipment preparation, including necessary calibrations, and supervising field data collection and
documentation in accordance with the methods described in all referenced standard operation
procedures.

Project Manager is responsible for the following:

» Supervising the retrieval and examination of available, applicable information regarding the site.

e Obtaining appropriate program approvals and ensuring the preparation of a site Health and Safety
plan for the site reconnaissance.

¢ Coordinating the field activities with the client and regulatory agencies, as applicable.
Field Personnel are primarily responsible for observing and documenting, either through written

documentation or photographic evidence, the site reconnaissance. Field personnel will take direction from
the FOL.
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5.0 PROCEDURES
5.1 Equipment ltems/Needed

Below is a list of items that may be useful when conducting a site reconnaissance. All, or a portion of
these items may be required, depending upon the objective of the site reconnaissance.

» Health and Safety equipment and information as required by the Site Safety Officer.

* Maps (U.S.G.S. quadrangle, geologic maps, street and highway maps, and client facility maps).

» Geologic tools (compass, tape measure, hand level, camera, etc.).

» Physical monitoring equipment, if applicable (PID, Immunoassay Test Kits, etc.)

* Regional publications (U.S.G.S reports, water well surveys, U.S.D.A. soil conservation surveys, etc.).

» Site-specific publications by previous investigators (EPA aerial photographic analyses, remedial
investigation reports, data on waste disposal practices, boring logs, etc.).

* Marking items (ink markers, surveyor's flagging, spray paint, pin flags, wooden stakes).
¢ Field notebooks.

e Local telephone book with yellow pages (for obtaining utilities, snte trailer, living accommodations,
etc.).

Sufficient time will be required in order to obtain some of the aforementioned material. In general, most
publications can be obtained in time to be used in the site reconnaissance if ordered approximately
2 weeks before the actual site visit takes place.

5.2 Observations

A site reconnaissance usually requires one to two days, however, additional time may be needed
depending upon the objective, site size, etc. The following observations, when applicable, should be
documented either on a site map, field notebook, or photographed.

» General Site Access. It should be noted whether site roads provide access to all proposed work
locations, or if it will be necessary to prepare access roads with either a backhoe, dozer, chain saws,
etc., in order to get drill rigs, excavators, or other work vehicles to specific locations. If temporary
driveways must be constructed from existing public roads, regulatory permits may be required.
Military facilities may have specific security requirements which require detailed clearance procedures.

s Location of the Command Post or Site Trailer and Sanitary Facilities. The ideal location for the site
trailer and sanitary facilities is a level area, within an uncontaminated zone, and centralized in order to
provide easy access to work areas on the site. However, certain utility companies may require that
the site trailer be placed within a specified radius (usually 100 feet), of the nearest utility pole. Contact
the necessary utility companies and inquire about the requirements regarding service before
conducting the site reconnaissance. Information that may be required by the utility companies is: type
of electric service needed (inquire with trailer vendor for this information); and utility pole number of
interest (pole numbers are usually stamped on a brass plate on the pole).
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» Potable Water Sources. Local fire departments may allow access to fire hydrants. Private water
delivery companies may also be available in the area.

» Sources of Possible Contamination. Drums, tanks, sludge areas, areas of stressed vegetation, fill
areas, and leachate seeps may indicate where sources of contamination exist. Filler pipes protruding
from the ground surface may indicate the presence of underground storage tanks. Areas where the
original ground surface has been reworked may be contaminated fill areas that have since been
buried and covered with natural material. Previous environmental investigations may also identify
source areas.

* Location of Decon Areas and Storage/Disposal Areas for Equipment and Wastes Generated by Field »
Activities.

» Locations of Surface Water Bodies. The locations of surface water bodies, both man-made and
natural, and their relation to topographic highs may give an indication of the groundwater flow direction
in the area (groundwater flow typically follows topography with the topographic highs serving as
groundwater recharge areas, and the surface waters at topographic lows serve as groundwater
discharge areas). Visible signs of contamination, the existence of aquatic life, flow rates, and
approximate levels should also be observed and noted. Check if the surface water bodies could
potentially be impacted by field activities. If so, appropriate sedimentation and erosion controls will be
required.

» Existing Wells. Existing monitoring wells, or domestic wells within the site and off site, should be
noted on a map, and access checked to see if the wells can be used for data collection.

* Outcrops. Outcrops can be useful in providing hydrogeologic data (lithologic description, strike and
dip information, fracture and joint system analysis, identification of moist zones, etc.) Outcrops may
occur naturally or be a part of a man-made feature such as a road-cut.

* Lineaments. A lineament is a straight lengthy feature on the earth's surface which is expressed
topographically as a line of depression. Stream beds, vegetation patterns or soil characteristics may
be aligned or controlled by this feature. Lineaments are due in some cases to the presence of intense
jointing or faults beneath the ground surface. Groundwater in the bedrock may follow lineaments.
Lineaments should be noted on site maps and described in the field notebooks.

* Bench or Property Markers. Benchmarks or property markers should be marked with paint or
surveyor's flagging if encountered during a site reconnaissance. Surveyors may need to use these
markers as a reference point when surveying. Benchmarks are typically a brass plate secured in
concrete in the ground with numbering on the top. Property markers can range from a stake driven
into the ground to a rock protruding from the ground surface. Facility, contacts may also be aware of
local benchmarks used during the course of other environmental or public work projects.

* Metal Cultural Effects. Overhead power lines, railroad tracks, junk automobiles, fences, etc. will
greatly affect certain geophysical surveys. These features should be noted while conducting a site
reconnaissance.
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6.0 RECORDS

The data collected during a site reconnaissance may have to be compﬂed into a trip report when returning
from the field. This trip report can then be distributed to the project team. A site reconnaissance checklist
is located in Attachment A which can be copied and used while conducting the site reconnaissance.
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ATTACHMENT A
SITE RECONNAISSANCE CHECKLIST
SITE SKETCH

Include the following as appropriate:

Site Name

Site location

Site Boundaries

Entrance locations

Access Roads and Security Requirements
Disposal locations

Storage areas

Office areas

Well locations

Treatment facility locations

Surface drainage, outcrops, general topography descriptions
Cultural interferences

CHEMICAL STORAGE FACILITIES DESCRIPTION

Storage tanks - numbers, volumes, condition, contents, etc.
Drums - number, conditions, labeling, etc.
Lagoons and surface pits - number, size, use of liner, contents, etc.

TREATMENT SYSTEMS

Note the presence of any treatment systems. These can be difficult to evaluate visually.
appraise general appearance, maintenance and visual integrity; ask operators for any monitoring records;
note presence of odors; and visually characterize any effluents or residues. Describe type of wastes and
volumes treated.

One should

s Incinerators
e  Flocculationffiltration
e  Chemical/physical treatment
e Biological treatment
e Volume reduction
o Waste recycling
+« Compositing
e Other
019611/P Tetra Tech NUS, Inc.
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ATTACHMENT A
SITE RECONNAISSANCE CHECKLIST
PAGE TWO
DISPOSAL FACILITIES

Note the presence and use of any of the following operations. Include a description of the size, use of liners,
soil type, and the presence of leachate. Provide a description of management practices. Interview site
workers if possible. Describe waste types.

Landfills

Land forms

Open dump

Surface impoundment
Underground injection
Incineration

Also, records for disposal of concentrated/containerized waste should be reviewed.

HAZARDOUS SUBSTANCE CHARACTERISTICS

Ask facility contacts for manifests, inventories, or monitoring reports. Note markings on containers.

Chemical identities
Quantities

Hazard characteristics (toxic, explosive, flammable, etc.)

Container markings
Monitoring data, other analytical data
Physical state (liquid, solid, gas, sludge)

CHEMICAL PROCESS INFORMATION

¢ Manufacturing processes and chemicals
e  Off-specification or by-product disposal processes
* Housekeeping practices
s Locations of Plant Operations
019611/P Tetra Tech NUS, Inc.
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ATTACHMENT A
SITE RECONNAISSANCE CHECKLIST
PAGE THREE

HYDROGEOLOGIC ASSESSMENT

Look for situations that promote hazardous substance migration, i.e., porous soils, fractured bedrock
formations, shallow water table and karst features.

Soil type

Surface water features

Surface drainage pattern

Outcrop studies

Water wells (use, water depth, and construction details)
Erosion potential

Flooding potential

Climatology

IDENTIFICATION OF SENSITIVE RECEPTORS

Number and locations of private homes

Public buildings including tenant usage

Areas of dead or dying vegetation or animals

Presence of sensitive ecosystems (wetlands, tidal marshes, etc.)
Other public use areas (roads, parks, efc.)

Natural areas
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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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FIGURE 1
BORING LOG (EXAMPLE)
BORING LOG Page _of _

PROJECT NAME: BORING NUMBER:"
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: _ DRILLER: _

B A ] MATERIAL DESCRIPTION T PIDIFID Reading (ppm)
Sampte | Depth | Blows/ Sampls | Lithology T 7T U
No.and| (Ft} | 6" or RQD|Recoverys| Change
Typoor| or %) Sample | (DepthiFe,)| 3ol Density/ s Nls

RAD Run Ne| il e | cotor Material Classification g Remarks 'é £ % E '

Interval "-::::.' - & uE.; 2 :E:

A —_ 1 I O
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ reading frequency if elevated respansefead. Drilling Area
Remarks: Background (ppm):[____|
Converted to Well: Yes No

Well 1.D. #:

019611/P

Tetra Tech NUS, inc.




o
N D
Yy— (o))
Ol 2o
Vo] %O
(]
=
s |8
© =
o nN]
0
T
I
O -
— c
5 |8
S >
> (0]
z o
O
Z
)
)
@]
-
Ll
I
o
=
<
w
a
pzd
<
L
-
@)
I
L
o
]
B m
2
a
S
n

(TR LY FTE
3 EWRU YU AR TR S SR - 2 bRy LR T S - 0
(T 0L 300 (UL T SHUT, TR T0 LT
W SR P R FTE
ar 004813 ool ReRE R PURNE
o= o — T ST O0T EEARCEIE L
L]
L 0] Y 0% AR K R R AR AP R ARG W) Ry R
b e Sesa S5 ARE i) KIS ARG W 1Ry BRH e
o] =1 uas S66s Saunc ien wiEu 5 e Az uw
i (231 1B s PR T 19 N G pa e 5 22
- e e —— =
fupai vy ] crad3 Ammy T3 AR S By e
SENINCHE HDH (ST WTS 3400 oA SSIMTHTH HOoH
ETTETEET]
‘UL AP ey ey e L)
N S g seart P Py sarg s
L pasuLE iac ian ax | s sy
N SIS HEN RS PR 3 15 o ijiars asunga e s qung
QUL g A RN PRI S rai frasi 1 LS s
T 43 AP R PR T [y 32 suago 3Ein e s At
LockmnE Croem) Loousnon
SO0HL I NOL KT SINTD T -HWULESIT LA N3 QIS | HLONTWS NSRS N AOMUITCD ZONLTZIINALIL TS BHBIS HOLWOIEI0
1108 IMSTHCO 40 ADMALSIBHOD SO INNGAD 40 ALISNI]
PIRNE B1 3NN U SRR
5N 6 AR 0
s ppatan el gusi | & R S T e
I
e oamtnswepezsd | 3 +SNSIEY 1 QLENLS] DU 153 ABsds e ok 01 520 BBy | 1 aNvoas o G s s ot e | v {04 356 e DTS LG RN SH IO
REREER
KPR LGN QLU AP R HY g M IRE: KB4 AN UEH QUIE ¥ A < & TR S £ 20 SR SRR
IR IR (D G sispens
R4 10 "R W B Rk H WH o WHAR UFH Y < $ 0| TR G 5 AR £ 8 53 B 0 EAAR RREESE [US 3E URS U] 38130 SONHE WITED SN
ssegn b
L L e T ] Hi L 3 H LI EAMNHEL TS R RS FARIS [P e RS S50 26 () 556 300 WO PR S 4R
IS URH)
K ocir-aE e pees e | 10 e e ursiae G -t was ined 'easae | e [ TR Tty R e ) [ VTR
i RUETR
U "R S AR SR "GO 4RO “APIETH LUNSLL 934 49 BN SRR 12 urgsh 11RE KR AN UEH GUNEFY S 5 A 48 0 3T 0 SR A
il N pren R e teu
WK I Uy i 0 A P s i s ey | =um mERem WA B0 MnE TS o o0 s o et b | o0 | 6o cn s s s ups o soms n | sec e | G das manee
tn=Fy urs IEARERARE
sencummezsaHen | awesdong CUpE LN
ST S0fE o O U SRR U ER. OGS IS5 DDA
TN R g T LT Ry
SN T4 dnode 341020044 HOWL KX AN 134 SN AL Fr £340030044HOU EXALNID T3S

G ANAZ (02O VUL W TS S1EURIY 40 JoH URY] ok

SR STl

IZ ANAIZ O0Z O WRUL
2]

IR SLIEMEIE 40 JEH UL
0G JF e -924 g0

{5050 HOUYORISSYID IS 0IEING

SHYAL TI0S

(QaINNILNO D) L FuNOI4

Tetra Tech NUS, Inc.

019611/P



Subject Number Page
GH-1.5 6 of 20
BOREHOLE AND SAMPLE LOGGING [ Effective Date
1 - 06/99

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:

019611/P
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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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FIGURE2

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

019611/P ) Tetra Tech NUS, Inc.
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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. Sedimentary rocks
are by far the predominant type exposed at the earth's surface. The following basic names are applied to
~ the types of rocks found in sedimentary sequences:

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

¢ Siltstone - Made up of granular materials less than 1/16to 1/256 mm in diameter. Fractures
irregularly. Medium thick to thick bedded.

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

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

» Limestone - Rock made up predominantly of calcite (CaCO,). Effervesces strongly upon the
application of dilute hydrochloric acid.

e Coal - Rock consisting mainly of organic remains.

» Others - Numerous other sedimentary rock types are present in lesser amounts in the stratigraphic
record. The local abundance of any of these rock types is dependent upon the depositional history of
the area. Conglomerate, halite, gypsum, dolomite, anhydrite, lignite, etc. are some of the rock types
found in lesser amounts.

In classifying a sedimentary rock the following hierarchy shall be noted:

Rock type

Color

Bedding thickness
Hardness

Fracturing
Weathering

Other characteristics

5.31 Rock Type

As described above, there are numerous types of sedimentary rocks. In most cases, a rock will be a
combination of several grain types, therefore, a modifier such as a sandy siltstone, or a silty sandstone
can be used. The modifier indicates that a significant portion of the rock type is composed of the modifier.
Other modifiers can include carbonaceous, calcareous, siliceous, etc.

Grain size is the basis for the classification of clastic sedimentary rocks. Figure 4 is the Udden-
Wentworth 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 be used for the coarse grained rocks. For example, the division between siltstone and claystone may
not be measurable in the field. The boundary shall be determined by use of a hand lens. If the grains
cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a siltstone. If 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

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
GH-1.5 13 of 20
BOREHOLE AND SAMPLE LOGGING [ roveion Effective Dato
1 06/99

5.3.2 Color

The color of 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 shaII be scraped clean of cuttings prior to
color classifications.

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

5.3.3 Bedding Thickness

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

5.3.4 Hardness

The hardness of a rock is a function of the compaction, cementation, and mineralogical composition of the
rock. A relative scale for sedimentary rock hardness is as follows:

» Soft - Weathered, considerable erosion of core, easily gouged by screwdriver, scratched by fingernail.
Soft rock crushes or deforms under pressure of a pressed hammer. This term is always used for the
hardness of the saprolite (decomposed rock which occupies the zone between the lowest soil horizon
and firm bedrock).

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

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

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

Note the difference in usage here 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 dr|II|ng with a scratch in the
rock itself), while a gouge is much deeper.

5.3.5 Fracturing

The degree of fracturing or brokenness of a rock is described by measuring the fractures or joint spacing.
After eliminating drilling breaks, the average spacing is calculated and the fracturing is described by the
following terms:

Very broken (V. BR.) - Less than 2-inch spacing between fractures
Broken (BR.) - 2-inch to 1-foot spacing between fractures

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

Massive (M.) - 3 to 10-foot spacing between fractures

019611/P
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The structural integrity of the rock can be approximated by calculating the Rock Quality Designation
(RQD) of cores recovered. The RQD is determined by adding the total lengths of all pieces exceeding
4 inches and dividing by the total length of the coring run, to obtain a percentage.

Method of Calculating RQD
(After Deere, 1964)

RQD % =1/l x 100

r= Total length of all pieces of the lithologic unit being measured, which are greater than
4inches length, and have resulted from natural breaks. Natural breaks include
slickensides, joints, compaction slicks, bedding plane partings (not caused by drilling),
friable zones, etc.

| = Total length of the coring run.

5.3.6 Weathering

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

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

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

» Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened due to
weathering and can be easily broken with hammer.

» Severe - All rock including quartz grains is stained. Some of the rock is weathered to the extent of
becoming a soil. Rock is very weak.

5.3.7 Other Characteristics

The following items shall be included in the rock description:

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

Stratification (parallel, cross stratified).

Description of any filled cavities or vugs.

Cementation (calcareous, siliceous, hematitic).

Description of any joints or open fractures.

Observation of the presence of fossils.

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

All information shown on the boring logs shall be neat to the point where it can be reproduced on a copy
machine 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.
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5.3.8 Additional Terms Used in the Description of Rock

The following 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 of seams of sandstone (70 percent) and shale (30 percent) would be "sandstone -- some
shale seams."

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

e Interbedded - Used to indicate thin or very thin alternating seams of material occurring in
approximately equal amounts. For example, rock composed of thin alternating seams of sandstone
(50 percent) and shale (50 percent) would be "interbedded sandstone and shale.”

» Interlayered - Used to indicate thick alternating seams of material 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:

o Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and pyroxene.

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

¢ Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz.
e Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and hornblende.

e Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinopyroxene. Loosely
used for any coarse-grained dark igneous rock.

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

s Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage. Contains
predominantly chlorite, mica, quartz, and sericite.

e Phyliite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on cleavage
surface.

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

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

s Quartzite - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting essentially of
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
DRILLING COMPANY: SOILTEST CO. GEOLOGIST: <3 CoMT
DRILLING RIG: CME- 55 DRILLER: R. Rock
— 171 1 MATERIAL DESCRIPTION T~ PIDIFID Roading (oo
Noina] ey, |8 or R0 | Resovary 1| ‘chane | [ v
T’;’z';q': Run No o t:'::; (D'P::m ::"I'mx (s: Remarks 2 % :% ﬁ

Screened or Color Material Classification s g lsls |5
Interval Rock . 3 E § ]
Hardness 0 ||@ | a
s+ 00| 37 % M DENSE |Re)| SicTr SALB= SOME lsm Mot 5. v, |5 |0 |0 | O]
) T hOR
[ngociR-© qco . T Roek FR - TR BRIKS| : N
A - Ewy | [P L]
._..L 1/ .4.0 Ji QSN A v 4 — e} e | — } — ]
- A
Se2| 134 [M%o puonE Sl Suore Spesn TR EINE S| MOST- o|o]=|=]
oteloo| 26| ol GRAVEL | |Tamic S o)
’ -OH
I I X R | I R el A I A
|__lso| g.ol {1 |1] * - BN
_2___d% '"Y2.0 BENSE -&:\_F—ma To COARSE SAND |Sw| WEX Qo]0 O]
8=lo.ol g | ol e ceaver | luowserante [ |||
| _IB‘/ (130 Y _|Y. _ e
-4 .<.
5 B % STIFF Jaod_Suory CuAy Ll MosT>wer  [O].5]= |~
0230 5
._."L";g_ =e — —
.'..‘2-9;__ 1s.ol_ v ¥ |__[eerrerets’ | ] [
AAEREA S "= Imarn B Sux stone, NeR| wesrweges || |
/ \ Lo ¥INT5 2 I5.5
& ~1"- NT— 1T WATER STAING <
?/.5_ 0} 4 11 21..517.,01.5 [D|C[o|O
Aol 4 Nl_¥Y_ 1Y Y y |LOSING SOME N
. losl 7 N [aaeDd_ beay| shubstonE - Soue  [BRDRu b0 e | || |
A 4 .
__._; 11l swrstone SEryeme " | | | |
- 1 CAs o 155
I"_—ﬁ— NTT—T—T" SEX 200 111
_21.@_)4_/.5_9 | —1—|- PuC Stpepn 16-2510 1010 1O
____4___ NL_ 1| SAND -2l | ||
Aol | A ls Ny |1  Jpemers g | ||
* When rock coring, enter rock brokeness. 20
** Inciude monitor reading in 6 foot intervals @ boreh reading fr if etevated read. hd |‘t§0§ Drilling Area

Remarks:

C4Ya" To HSA - QU ODE

Background (ppm):[_© |

Converted to Weil:

No

~ 30" DROP

UN DT (S Y,y

Well 1.D. #: Ml = 1

019611/P

Tetra Tech NUS, Inc.




[ Subject Number ‘ Page
GH-1.5 18 of 20
BOREHOLE AND SAMPLE LOGGING Revision . Effective Date
1 06/99

+ 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).

- 019611/P v Tetra Tech NUS, Inc.
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- Vertical lines shall be drawn (as shown in Figure 5) in columns 6 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 consistent. 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.

5.5.2 | Rock Classification

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

» Indicate lithology change by drawing a line at the appropriate depth as explained in Section 5.5.1.

» Rock hardness is entered under designated column using terms as described on the back of the log
or as explained earlier in this section.

o Enter color as determined while the core sample is wet; if the sample is cored by air, the core shall be
scraped clean prior to describing color.

» Enter rock type based on sedimentary, igneous or metamorphic. For sedimentary rocks use terms as
described in Section 5.3. Again, be consistent in classification. Use modifiers and additional terms
as needed. For igneous and metamorphic rock types use terms as described in Sections 5.3.8.

» Enter brokenness of rock or degree of fracturing under the appropriate column using symbols VBR,
BR, BL, or M as explained in Section 5.3.5 and as noted on the back of the Boring Log.

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

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

- Indicate calcareous zones, description of any cavities or vugs.

- Indicate any loss or gain of drill water.

- Indicate drop of drill tools or change in color of drill water.

¢ Remarks at the bottom of Boring Log shall include:
- Type and size of core obtained.
- Depth casing was set.
- Type of rig used.

s As a final check the boring log shall inciude the following:

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

- If applicable, indicate screened interval in the lithology column. Show top and bottom of screen.
Other details of well construction are provided on the well construction forms.
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5.5.3 Classification of Soil and Rock from Drill Cuttings

The previous sections describe procedures for classifying soil and rock samples when cores are obtained.
However, some drilling methods (air/mud rotary) may require classification and borehole logging based on
identifying drill cuttings removed from the borehole. Such cuttings provide only general information on
subsurface lithology. Some procedures that shall be followed when logging cuttings are:

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

¢ Note any change in color of drilling fluid or cuttings, to estimate changes in lithology.

e Note drop or chattering of drilling tools or a change in the rate of driling, to determine fracture
locations or lithologic changes.

e Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify potential
fracture zones.

» Record this and any other useful information onto the boring log as provided in Figure 1.

This logging provides a general description of subsurface lithology and adequate information can be
obtained through 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 using air/mud
rotary methods.

5.6 Review

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

* Checking for conformance to the guideline.

»  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, U.S. 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.

019611/P
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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.

If 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, TtNUS 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 ali 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 driling. 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 fo 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
Logcate 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 Colorade
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-Cail 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

Kaotenal 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

Iindiana Underground 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
L ouisiana One Cal System, Inc.
1-800-272-3020

Maine
Dig Safe System, Inc.
1-888-344-7233

Maryiand

Miss Utility
1-800-287-7177

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
1-800-227-8477

Missouri
Missouri One-Calt Syster, lnc.
1-800-344-7483

Montana

Utilities Linderground Protection Center
1-8060-424-5855

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 Jersey
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

The North Carolina One-Call Center,
inc.

1-800-632-4949

North Dakota
North Dakota One-Gall
1-800-785-0555

Ohio

Ohio Liilities Protection Service

1-800-362-2764

Qi & Gas Praducers Underground
Pratect'n Sve

1-800-925-0088

Okiahoma
Call Okie
1-800-522-6543

Oregon

Oregon Utlity Notification Center/One
Call Concepfs

1-800-332-2344

Pennsyivania
Pennsylvania One Call System, Inc.
1-800-242-1776

Rhode island
Dig Safe System, Inc.
1-888-344-7233

South Carolina
Paimetto Utility Protection Service Ine,
1-888-721-7877

South Dakota
South Dakota One Cali
1-800-781-7474

Tennessee
Tennessee One-Call System, Inc.
1-800-351-1111
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1-888-344-7233

Virginia

Miss Utility of Virginia
1-800-552-7001

Miss Utility (Northern Virginia)
1-800-257-7777

Diggaers Hotline, Inc.
1-800-242-8511

Wyoming

Wyoming One-Call Systern, Inc.
1-800-348-1030

Call Before You Dig of Wyoming
1-800-849.2476
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ATTACHMENT 1 (Continued)
Texas Washington District of Columbia
Texas One Call System Utilities Underground Location Center Miss Utlity
1-800-245-4545 1-800-424-5555 1-800-257-7777
Texas Excavation Safety System, Inc. Northwest Utility Notification Center
1-800-344-8377 1-800-553-4344 Alberta
Lone Star Notificaion Center Inland Empire Utility Coordinating Alberta One-Call Corporation
1-800-669-8344 Councii 1-800-242-3447
509-456-8000
Utah British Columbia
Blue Stakes of Utah West Virginia BC One Call
1-800-682-4111 Miss Utility of West Virginia, Inc. 1-800-474-6886
1-800-245-4848
Vermont Ontario
Dig Safe System, Inc. Wisconsin Ontario One-Call System

1-800-400-2255

Quebec
Info-Excavation
1-800-663-9228
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ATTACHMENT 2

FROST LINE PENETRATION DEPTHS BY GEOGRAPHIC LOCATION

FROST PENETRATION +

Average Depth In Inches

O.'

Courtesy U.S. Department Of Commerce
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ATTACHMENT 3
UTILITY CLEARANCE FORM
Client: Project Name:
Project No.: Completed By:
Location Name: Work Date:
Excavation Method/Overhead Equipment:
1. Underground Utilities Circle One
a) Review of existing maps? yes no N/A
b) Interview local personnel? yes no N/A
c) Site visit and inspection? yes no N/A
d) Excavation areas marked in the field? yes no N/A
e) Utilities located in the field? yes no N/A
f) Located utilities marked/added to site maps? yes no N/A
) Client contact notified yes no N/A
Name Telephone: Date:
o)) State One-Call agency called? yes no N/A
Caller:
Ticket Number: Date:
h) Geophysical survey performed? yes no N/A
Survey performed by:
Method: Date:
i) Hand excavation performed (with concurrent use of utility yes no N/A
detection device)?
Completed by:
Total depth: feet Date:
i Trench/excavation probed? yes no N/A
Probing completed by:
Depth/frequency: Date:
2. Overhead Utilities Present Absent
a) Determination of nominal voltage yes no N/A
b) Marked on site maps yes no N/A
c) Necessary to lockout/insulate/re-route yes no N/A
d) Document procedures used to lockout/insulate/re-route yes no N/A
e) Minimum acceptable clearance (SOP Section 5.2):
3. Notes:
Approval:
Site Manager/Field Operations Leader Date

¢: PM/Project File

Program File

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
HS-1.0 13 of 15
UTILITY LOCATING AND Revision Effective Date
EXCAVATION CLEARANCE 2 12/03
ATTACHMENT 4

OSHA LETTER OF INTERPRETATION

Mr. Joseph Caldwell
Consultant

Governmental Liaison
Pipeline Safety Regulations
211 Wilson Boulevard
Suite 700

Arlington, Virginia 22201

Re: Use of hydro-vacuum or non-conductive hand tools to locate underground utilities.

Dear Mr. Caldwel}:

In a letter dated July 7, 2003, we responded to your inquiry of September 18, 2002, regarding the
use of hydro-vacuum equipment to locate underground utilities by excavation. After our letter to
you was posted on the OSHA website, we received numerous inquiries that make it apparent that
aspects of our July 7 letter are being misunderstood. In addition, a number of industry
stakeholders, including the National Utility Contractors Association (NUCA), have provided new
information regarding equipment that is available for this work.

To clarify these issues, we are withdrawing our July 7 letter and issuing this replacement
response to your inquiry.

Question: Section 1926.651 contains several requirements that relate to the safety of employees
engaged in excavation work. Specifically, paragraphs (b)(2) and (b)(3) relate in part to the
safety of the means used to locate underground utility installations that, if damaged during an
uncovering operation, could pose serious hazards to employees.

Under these provisions, what constitutes an acceptable method of uncovering underground
utility lines, and further, would the use of hydro-vacuum excavation be acceptable under the
standard?

Answer

Background

Two sections of 29 CFR 1926 Subpart P (Excavations), 1926.651(Specific excavation
requirements), govern methods for uncovering underground utility installations. Specifically,
paragraph (b)(2) states:

When utility companies or owners cannot respond to a request to locate snderground utility
installations within 24 hours * * * or cannot establish the exact location of these installations, the
employer may proceed, provided the employer does so with caution, and provided detection
equipment or pther acceptable means to locate utility instaliations are used. (emphasis added).

Paragraph (b)(3) provides:
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ATTACHMENT 4 (Continued)

When excavation operations approach the estimated location of underground instaliations, the

exact location of the installations shall be determined by safe and acceptable means. (emphasis
added).

Therefore, “acceptable means” must be used where the location of the nnderground utilities have
not been identified by the utility companies and detection equipment is not used.

Subpart P does not contain a definition of either “other acceptable means” or “safe and
acceptable means.” The preambles to both the proposed rule and the final rmile discussed the
rationale behind the wording at issue. For example, the preamble to the proposed rule, 52 Fed.
Reg. 12301 (April 15, 1987), noted that a 1972 version of this standard contained language that
specified “careful probing or hand digging” as the means fo uncover utilities. The preamble then
noted that an amendment to the 1972 standard later deleted that langnage “to allow other, equally
effective means of locating such installations.” The preamble continued that in the 1987
proposed rule, OSHA again proposed using language in section (b)(3) that would provide another
example of an acceptable method of uncovering utilities that could be used where the utilities
have not been marked and detection equipment is not being used — “probing with hand-held
tools.” This method was rejected in the final version of 29 CFR 1926. As OSHA explained in
the preamble to the final rule, 54 Fed. Reg. 45916 (Octcber 31, 1689):

OSHA received two comments * * * and input from ACCSH [OSHA’s Advisory Committee on
Construction Safety and Health} * * * on this provision. All commenters recommended dropping
‘such as probing with hand-held tools® from the proposed provision, because this could create a
hazard to employecs by damaging the installation or its insulation.

In other words, the commenters objected to the use of hand tools being used unless detection
equipment was used in conjunction with them. OSHA then concluded its discussion relative to
this provision by agreeing with the commentators and ultimately not including any examples of
“acceptable means” in the final provision.

Non-conductive hand tools are permitied

This raises the question of whether the standard permits the use of hand tools alone -- without
also using detection equipment. NUCA and other industry stakeholders have recently informed
us that non-conductive hand tools that are appropriate to be used to jocate underground utilities
are now commonly available.

Such tools, such as a “shooter” (which has a non-conductive handie and a snub nose) and non-
conductive or insulated probes were not discussed in the rulemaking. Since they were not
considered at that time, they were not part of the class of equipment that was thought to be unsafe
for this purpose. Therefore, we conclude that the use of these types of hand tools, when used with
appropriate caution, is an “acceptable means” for locating underground utilities.

L8]
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ATTACHMENT 4 (Continued)

Hydro-vacuum excavation

It is our understanding that some hydro-vacuum excavation equipment can be adjusted to use a
minimum amount of water and suction pressure. When appropriately adjusted so that the
equipment will not damage underground utilities (especially utilities that are particularly
vulnerable to damage, such as electrical lines), use of such equipment would be considered a
“acceptable means” of locating underground utilities. However, if the equipment cannot be
sufficiently adjusted, then this method would not be acceptable under the standard.

Other technologies

‘We are not suggesting that these are the only devices that would be “acceptable means” under the
standard. Industry stakeholders have informed us that there are other types of special excavation
equipment designed for safely locating utilities as well.

We apologize for any confusion our July 7 letter may have caused. I you have further concerns
or questions, please feel free to contact us again by fax at: U.S. Department of Labor, OSHA,
Directorate of Construction, Office of Construction Standards and Compliance Assistance, fax #
202-693-1689. You can also contact us by mail at the above office, Room N3468, 200
Constitution Avenue, N.W., Washington, D.C. 20210, although there will be a delay in our
receiving correspondence by mail.

Sincerely,

Russel}l B. Swanson, Director
Directorate of Construction

NOTE: OSHA requirements are set by statute, standards and regulations. Our interpretation
letters explain these requirements and how they apply to particular circumstances, but they
cannot create additional employer obligations. This letter constitutes OSHA=s interpretation
of the requirements discussed. Note that our enforcement guidance may be affected by
changes to OSHA rules. Also, from time to time we update our guidance in response to new
information. To keep apprised of such developments, you can consult QSHA's website at
http://www.osha.gov.
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1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures to be used to collect surface, near-
surface, and subsurface soil samples. Additionally, it describes the methods for sampling of test pits and
trenches to determine subsurface soil and rock conditions and for recovery of small-volume or bulk
samples from pits.

2.0 SCOPE

This document applies to the collection of surface, near-surface, and subsurface soil samples exposed
through hand digging, hand augering, drilling, or machine excavating at hazardous substance sites for
laboratory testing, onsite visual examination, and onsite testing.

3.0 GLOSSARY

Composite Sample - A composite sample is a combination of more than one grab sample from various
locations and/or depths and times that is homogenized and treated as one sample. This type of sample
is usually collected when determination of an average waste concentration for a specific area is required.
Composite samples shall not be collected for volatile organics analysis.

Confined Space - As stipulated in 29 Code of Federal Regulations (CFR) 1910.146, a confined space
means a space that: (1) is large enough and so configured that an employee can bodily enter and
perform assigned work; (2) has limited or restricted means for entry or exit (e.g., tanks, vessels, silos,
storage bins, hoppers, vaults, pits, and excavations); and (3) is not designed for continuous employee
occupancy. TtNUS considers all confined space as permit-required confined spaces.

Grab Sample - One sample collected at one location and at one specific time.
Hand Auger - A sampling device used to extract soil from the ground.

Representativeness — A qualitative description of the degree to which an individual sample accurately
reflects population characteristics or parameter variations at a sampling point. It is therefore an important
characteristic not only of assessment and quantification of environmental threats posed by the site, but
also for providing information for engineering design and construction. Proper sample location selection
and proper sample collection methods are important to ensure that a truly representative sample has
been collected.

Sample for Non-Volatile Analyses - Includes all chemical parameters other than volatile organics (e.g.,
semivolatiles, pesticides/PCBs, metals, etc.) and those engineering parameters that do not require
undisturbed soil for their analysis.

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by threaded
collars at either end of the tube. Also called a split-spoon sampler, this device can be driven into resistant
materials using a drive weight mounted in the drilling string. A standard split-barrel sampler is typically
available in two common lengths, providing either 20-inch or 26-inch longitudinal clearance for obtaining
18-inch or 24-inch-long samples, respectively. These split-barrel samplers commonly range in size from
2 to 3.5 inches OD. The larger sizes are commonly used when a larger volume of sample material is
required (see Attachment B).

Test Pit and Trench - Open, shallow excavations, typically rectangular (if a test pit) or longitudinal (if a
trench), excavated to determine shallow subsurface conditions for engineering, geological, and soil
chemistry exploration and/or sampling purposes. These pits are excavated manually or by machine (e.qg.,
backhoe, clamshell, trencher, excavator, or bulldozer).
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Thin-Walled Tube Sampler - A thin-walled metal tube (also called a Shelby tube) used to recover
relatively undisturbed soil samples. These tubes are available in various sizes, ranging from 2 to 5
inches outside diameter (OD) and from 18 to 54 inches in length.

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager - The Project Manager is responsible for determining the sampling objectives, selecting
proposed sampling locations, and selecting field procedures used in the collection of soil samples.
Additionally, in consultation with other project personnel (geologist, hydrogeologist, etc.), the Project
Manager establishes the need for test pits or trenches and determines their approximate locations and
dimensions.

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

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

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

Competent Person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P - Excavations,
means one who is capable of identifying existing and predictable hazards in the surroundings, or working
conditions that are unsanitary, hazardous, or dangerous to employees, and who has authorization to take
prompt corrective measures to eliminate them.

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

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

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.
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e Familiarity with appropriate procedures for sample documentation, handling, packaging, and
shipping.

5.0 HEALTH AND SAFETY

Health and safety precautions are identified for individual sample collection procedures throughout this
SOP. In addition to those precautions, the following general hazards may be incurred during sampling
activities:

e Knee injuries from kneeling on hard or uneven surfaces

e Slips, trips, and falls

e Cuts and lacerations

o Traffic hazards associated with sampling in parking areas, along roadways and highways.

Methods of avoiding these hazards are provided below.

Knee injuries — If kneeling is required during soil sampling, this could result in knee injuries from
stones/foreign objects and general damage due to stress on the joints. To minimize this hazard:

e Clear any foreign objects from the work area.
e Wear hard-sided knee pads.

e Stretch ligaments, tendons and muscles before, during and after. Take breaks as frequently as
necessary.

¢ Report pre-existing conditions to the SSO if you feel this activity will aggravate an existing condition.

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

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

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

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

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

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

e Change blades as necessary to maintain a sharp cutting edge. Many accidents result from struggling
with dull cutting attachments.
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e Whenever practical, wear cut-resistant gloves (e.g., leather or heavy cotton work gloves) at least on
the hand not using the knife.

o Keep cutting surfaces clean and smooth.
e Secure items to be cut — do not hold them against the opposing hand, a leg, or other body part.

e When transporting glassware, keep it in a hard-sided container such as a cooler so that if there is a
fall, you will be less likely to get cut by broken glass.

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

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

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

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

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

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

e Wear high-visibility vests to increase visual recognition by motorists.

e Do not rely on the vehicle operator’s visibility, judgment, or ability. Make eye contact with the driver.
Carefully and deliberately use hand signals so they will not startle or confuse motorists or be
mistaken for a flagger’s direction before moving into traffic.

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

6.0 PROCEDURES

The following procedures address surface and subsurface sampling.

CAUTION
Each situation must be evaluated individually to determine the applicability and necessity
for obtaining a utility clearance ticket/dig permit. Common sense dictates, prior to digging
or boring with power equipment, no matter what the depth, or digging by hand in a
manner that could damage unprotected underground utilities, that a dig permit is
required. See SOP HS-1.0, Utility Locating and Excavation Clearance, for additional
clarification. If you do not know or are unsure as to whether a ticket is necessary — Get
the Ticket.
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6.1 Overview

Soil sampling is an important adjunct to groundwater monitoring. Sampling of the soil horizons above the
groundwater table can detect contaminants before they migrate to the water table, and can establish the
amount of contamination absorbed or adsorbed on aquifer solids that have the potential of contributing to
groundwater contamination.

Soil types can vary considerably on a hazardous waste site. These variations, along with vegetation, can
affect the rate of contaminant migration through the soil. It is important, therefore, that a detailed record
be maintained during sampling operations, particularly noting sampling locations, depths, and such
characteristics as grain size, color, and odor. Subsurface conditions are often stable on a daily basis and
may demonstrate only slight seasonal variation especially with respect to temperature, available oxygen
and light penetration. Changes in any of these conditions can radically alter the rate of chemical
reactions or the associated microbiological community, thus further altering specific site conditions.
Certain vegetation species can create degradation products that can alter contaminant concentrations in
soil. This is why vegetation types and extent of degradation of this foliage must be recorded. To prevent
degradation, samples must be kept at their at-depth temperature or lower, protected from direct light,
sealed tightly in approved glass containers, and be analyzed as soon as possible after collection. In
addition, to the extent possible, vegetation should be removed from the sample.

The physical properties of the soil, its grain size, cohesiveness, associated moisture, and such factors as
depth to bedrock and water table, will limit the depth from which samples can be collected and the
method required to collect them. It is the intent of this document to present the most commonly employed
soil sampling methods used at hazardous waste sites.

6.2 Soil Sample Collection
6.2.1 Procedure for Preserving and Collecting Soil Samples for Volatile Organic Compound
Analysis

Samples collected using traditional methods such as collection in a jar with no preservation have been
known to yield non-representative samples due to loss of volatile organic compounds (VOCs). To
prevent such losses, preservation of samples with methanol or sodium bisulfate may be used to minimize
volatilization and biodegradation. This preservation may be performed either in the field or laboratory,
depending on the sampling methodology employed. Because of the large nhumber of sampling methods
and associated equipment required, careful coordination between field and laboratory personnel is
needed.

Soil samples to be preserved by the laboratory are currently being collected using Method SW-846, 5035.
For samples preserved in the field, laboratories are currently performing low-level analyses (sodium
bisulfate preservation) and high- to medium-level analyses (methanol preservation) depending on the
needs of the end user.

The following procedures outline the necessary steps for collecting soil samples to be preserved at the
laboratory, and for collecting soil samples to be preserved in the field with methanol or sodium bisulfate.

6.2.1.1 Soil Samples to be Preserved at the Laboratory

Soil samples collected for volatile organic analysis that are to be preserved at the laboratory shall be
obtained using a hermetically sealed sample vial such as an EnCore™ sampler. Each sample shall be
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obtained using a reusable sampling handle (T-handle) that can be provided with the EnCore™ sampler
when requested and purchased. Collect the sample in the following manner for each EnCore™ sampler:

1. Scene Safety - Evaluate the area where sampling will occur. Ensure that the area is safe from
physical, chemical, and natural hazards. Clear or barricade those hazards that have been identified.

2. Wear the appropriate personal protective equipment (PPE). This will include, at a minimum, safety
glasses and nitrile surgeon’s gloves. If you must kneel on the ground or place equipment on the
surface being sampled, cover the ground surface with plastic to minimize surface contamination of
your equipment and clothing. Wear knee pads to protect your knees from kneeling on hard or uneven
surfaces.

3. Load the Encore™ sampler into the T-handle with the plunger fully depressed.
4. Expose the area to be sampled using a hand trowel or similar device to remove surface debris.

5. Press the T-handle against the freshly exposed soil surface, forcing soil into the sampler. The
plunger will be forced upward as the cauvity fills with soil.

6. When the sampler is full, rotate the plunger and lock it into place. If the plunger does not lock, the
sampler is not full. This method ensures there is no headspace. Soft soil may require several plunges
or forcing soil against a hard surface such as a sample trowel to ensure that headspace is eliminated.

7. Use a paper towel to remove soil from the side of the sampler so a tight seal can be made between
the sample cap and the rubber O-ring.

8. With salil slightly piled above the rim of the sampler, force the cap on until the catches hook the side
of the sampler.

9. Remove any surface soil from the outside of the sampler and place in the foil bag provided with the
sampler. Good work hygiene practices and diligent decontamination procedures prevents the spread
of contamination even on the outside of the containers.

10. Label the bag with appropriate information in accordance with SOP SA-6.3.

11. Place the full sampler inside a lined cooler with ice and cool to 4°C + 2 °C. Make sure any required
trip blanks and temperature blanks are also in the cooler.  Secure custody of the cooler in
accordance with SOP SA-6.3.

12. Typically, collect three Encore™ samplers at each location. Consult the SAP or laboratory to
determine the required number of Encore™ samplers to be collected.

13. The T-handle shall be decontaminated before moving to the next interval or location using a soap and
water wash and rinse, and where applicable, the selected solvent as defined in the project planning
documents.

Using this type of sampling device eliminates the need for field preservation and the shipping restrictions
associated with preservatives. A complete set of instructions is included with each Encore™ sampler.

After the Encore™samples are collected, they should be placed on ice immediately and delivered to the
laboratory within 48 hours (following the chain-of-custody and documentation procedures outlined in
SOP SA-6.1). Samples must be preserved by the laboratory within 48 hours of sample collection.
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6.2.1.2 Soil Samples to be Preserved in the Field

Soil samples preserved in the field may be prepared for analyses using both the low-level (sodium
bisulfate preservation) and high- to medium-level (methanol preservation) methods.

Safety Reminder
When using chemicals in the field to preserve samples, the FOL and/or SSO must
ensure that Materials Safety Data Sheets (MSDSs) have been provided with the

chemicals to be used. They also must ensure that these chemicals have been added to
the Chemical Inventory List contained within Section 5.0, Hazard Communication, of your

Health and Safety Guidance Manual (HSGM). Lastly, but most importantly, the FOL
and/or SSO must review the hazards with personnel using these chemicals and ensure

that provisions are available for recommended PPE and emergency measures (e.g.,

eyewash, etc.).

Methanol Preservation (High to Medium Level):

Bottles may be pre-spiked with methanol in the laboratory or prepared in the field. Soil samples to be
preserved in the field with methanol shall utilize 40 to 60 mL glass vials with septum-lined lids. Each
sample bottle shall be filled with 25 mL of demonstrated analyte-free purge-and-trap grade methanol.
The preferred method for adding methanol to the sample bottle is by removing the lid and using a pipette
or scaled syringe to add the methanol directly to the bottle.

CAUTION I
NEVER attempt to pipette by mouth I
In situations where personnel are required to spike the septum using a hypodermic

needle, the following provisions for handling sharps must be in place:

- Training of personnel regarding methods for handling of sharps
- Hard-sided containers for the disposal of sharps
- Provisions for treatment in cases where persons have received a puncture wound

Soil shall be collected with the use of a decontaminated (or disposable), small-diameter coring device
such as a disposable tube/plunger-type syringe with the tip cut off. The outside diameter of the coring
device must be smaller than the inside diameter of the sample bottle neck.

A small electronic balance or manual scale will be necessary for measuring the volume of soil to be
added to the methanol-preserved sample bottle. Calibration of the scale shall be performed prior to use
and intermittently throughout the day according to the manufacturer’s requirements.

The sample should be collected as follows:

1. Weigh the unused syringe and plunger to the nearest 0.01 gram.

2. Pull the plunger back and insert the syringe into the soil to be sampled.

3. Collect 8 to 12 grams of soil by pushing the syringe barrel into the soil.

4. Weigh the sample and adjust until obtaining the required amount of sample.
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5. Record the sample weight to the nearest 0.01 gram in the field logbook and/or on the sample log
sheet.

6. Extrude the weighed soil sample into the methanol-preserved sample bottle taking care not to contact
the sample container with the syringe.

7. If dirty, wipe soil particles from the threads of the bottle and cap. Cap the bottle tightly.

8. After capping the bottle, swirl the sample (do not shake) in the methanol and break up the soil such
that all of the soil is covered with methanol.

9. Place the sample on ice immediately and prepare for shipment to the laboratory as described in SOP
SA-6.1.

Sodium Bisulfate Preservation (Low Level):

CAUTION
Care should be taken when adding the soil to the sodium bisulfate solution. A chemical
reaction of soil containing carbonates (limestone) may cause the sample to effervesce or
the vial to possibly explode. To avoid this hazard or hazards of this type, a small sample
aliquot should be subjected to the sample preservative. If it effervesces in an open air
environment, utilize an alternative method such as Encore™ or 2-ounce jar.

Bottles may be prepared in the laboratory or in the field with sodium bisulfate solution. Samples to be
preserved in the field using the sodium bisulfate method are to be prepared and collected as follows:

1. Add 1 gram of sodium bisulfate to 5 mL of laboratory-grade deionized water in a 40 to 60 mL glass
vial with septum-lined lid.

2. Collect the soil sample and record the sample weight to the nearest 0.01 gram in the field logbook or
on the sample log sheet as described for methanol preservation

3. Add the weighed sample to the sample vial.

4. Collect duplicate samples using the methanol preservation method on a one-for-one sample basis
because it is necessary for the laboratory to perform both low-level and medium-level analyses.

5. Place the samples on ice immediately and prepare for shipment to the laboratory as described in
SOP SA-6.1.

NOTE
If lower detection limits are necessary, an option to field preserving with sodium bisulfate
may be to collect EnCore™ samplers at a given sample location. Consult the planning
documents to determine whether this is required. If it is, collect samples in accordance
with the Encore™ sampling procedure above and then send all samplers to the
laboratory to perform the required preservation and analyses.

6.2.2 Procedure for Collecting Soil Samples for Non-Volatile Analyses

Samples collected for non-volatile analyses may be collected as either grab or composite samples as
follows:
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1. With a stainless steel trowel or other approved tool, transfer a portion of soil to be sampled to a
stainless steel bowl or disposable inert plastic tray.

2. Remove roots, vegetation, sticks, and stones larger than the size of a green pea.

3. Thoroughly mix the soil in the bowl or tray to obtain as uniform a texture and color as practicable.
The soil type, moisture content, amount of vegetation, and other factors may affect the amount of
time required to obtain a properly mixed sample. In some cases, it may be impossible to obtain a
uniform sample appearance. Use the field logbook to describe any significant difficulties encountered
in obtaining a uniform mixture.

4. Transfer the mixed soil to the appropriate sample containers and close the containers.

5. Label the sample containers in accordance with SOP SA-6.3.

6. Place the containers in a cooler of ice as soon after collection as possible.

7. Prepare the sample shipment and ship the samples in accordance with SOP SA-6.1.

NOTE
Cooling may not be required for some samples depending on the scheduled analyses.
Consult the planning documents if in doubt regarding correct sample preservation
conditions. When in doubt — Cool to 4°C.

NOTE
Head space is permitted in soil sample containers for non-volatile analyses to allow for
sample expansion.

6.2.3 Procedure for Collecting Undisturbed Soil Samples

NOTE
Use of thin-walled undisturbed tube samplers is restricted by the consistency of the soll
to be sampled. Often, very loose and/or wet samples cannot be retrieved by the
samplers, and soil with a consistency in excess of very stiff cannot be penetrated by the
sampler. Devices such as Dennison or Pitcher core samplers can be used to obtain
undisturbed samples of stiff soil. Using these devices normally increases sampling
costs, and therefore their use should be weighed against the need for acquiring an
undisturbed sample. These devices are not discussed in this SOP because they are not
commonly used.

When it is necessary to acquire undisturbed samples of soil for purposes of engineering parameter
analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube) shall be employed using
the following collection procedure:

1. In preparation for sampling utilizing a drill rig, field personnel must complete the following activities:
e Ensure that all subsurface drilling activities are preceded by a utility clearance for the area to be

investigated. This includes activities described in SOP HS-1.0, Utility Location and Excavation
Clearance, as well as any location-specific procedures that may apply.
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REMEMBER
If you are digging near a marked utility (within the diameter of an underground utility that

has been marked plus 18 inches), you must first locate the utility through vacuum
extraction or hand digging to ensure that your activities will not damage the utility.

e Complete an Equipment Inspection Checklist for the drill rig or direct-push technology (DPT) rig.
This checklist will be provided in the HASP.

e Review the Safe Work Permit prior to conducting the activity.
e Review the activity to be conducted.

2. Remove all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific sampling location and
drill and/or clean out the borehole to the desired sampling depth. Be careful to minimize potential
disturbance of the material to be sampled. In saturated material, withdraw the drill bit slowly to
prevent loosening of the soil around the borehole and to maintain the water level in the hole at or
above groundwater level.

CAUTION
The use of bottom-discharge bits or jetting through an open-tube sampler to clean out the

borehole shall not be allowed. Only the use of side-discharge bits is permitted.

3. Determine whether a stationary piston-type sampler is required to limit sample disturbance and aid in
retaining the sample. Either the hydraulically operated or control rod activated-type of stationary
piston sampler may be used.

4. Prior to inserting the tube sampler into the borehole, check to ensure that the sampler head contains
a check valve. The check valve is necessary to keep water in the rods from pushing the sample out
the tube sampler during sample withdrawal. In addition, the check valve maintains a positive suction
within the tube to help retain the sample.

5. A stainless steel tube sampler is typically used to minimize chemical reaction between the sample
and the sampling tube.

6. With the sampling tube resting on the bottom of the hole and the water level in the boring at
groundwater level or above, push the tube into the soil with a continuous and rapid motion, without
impacting or twisting. If the soil is too hard to penetrate by pushing alone, careful hammering may be
used by minimizing drop distance (tapping) of the hammer. Before pulling the tube, turn it at least one
revolution to shear the sample off at the bottom. In no case shall the tube be pushed farther than the
length provided for the soil sample. Allow about 3 inches in the tube for cuttings and sludge.

7. Upon removal of the sampling tube from the hole, measure the length of sample in the tube and also
the length penetrated.

8. Remove disturbed material in the upper end of the tube and measure the length of sample again.

9. After removing at least 1 inch of soil from the lower end, place enough packing material (clean inert
material such as paper or cloth) tightly in each end of the Shelby tube and then pour melted wax into
each end to make at least a %2-inch wax plug and then add more packing material to fill the voids at
both ends.
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