N62661 AR 001591
NAVSTA NEWPORT RI

U515-8:0

A
Work Plan 5459
for
See  DrobY
. . . Firp) (7103) Fo
RemedlaI-Investlgatlon cfperdvies @ne.
Site 17

Building 32, Gould Island

Naval Station Newport
Newport, Rhode Island

Environmental Field Activity Northeast

Naval Facilities Engineering Command
Contract Number N62467-94-D-0888
Contract Task Order 0842

January 2003



WORK PLAN
Remedial investigation, Site 17, Gouid Island
Naval Station Newport
Newport, Rhode Island




TETRA TECH NUS, INC.
55 Jonspin Road * Wilmington, MA 01887-1020 ;
Tel 978.658.7899  Fax §78.658.7870 * www tetratech.com

C-NAVY-01-03-1606W

January 29, 2003

Project Number 5152

Mr. James Shafer

Remedial Project Manager

EFA Northeast, Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop 82

Lester, Pennsylvania 19113

Reference: CLEAN Contract No. N62467-94-D-0888
Contract Task Order No. 0842

Subject: Draft Remedial Investigation Work Plan

Site 17, Gould Isiand

Naval Station Newport, Newport Rhode Island
Dear Mr. Shafer:

Enclosed you will find four copies of the Draft Remedial Investigation Work Plan, prepared for
Site 17 at Gould !Island, Jametown Rhode Island, which is part of the Naval Station Newport.

Please note that electronic copies of the main body of the work plan have been provided to the
recipients below on this date.

If you have any questions regarding this material, please do not hesitate to contact me.

Very truly yours,

Stephen S. Parker
Project Manager —

SSP/
attachment

¢. M. Griffin, NSN (w/encl. - 2)
K. Keckler, U.S. EPA (w/encl. - 3)
P. Kulpa, RIDEM (w/encl. — 4)
J. Stump, Gannett Fleming (w/encl. — 2)
K. Finkelstein, NOAA (w/encl. — 1)
M. Imbriglio, NSN (w/encl — 4)
J. Trepanowski/G. Glenn, TINUS (w/encl. - 1)
File 5152-3.2 (w/o encl.), 5152-8.0 (w/encl. - 1)



W5203279D

WORK PLAN
FOR

REMEDIAL INVESTIGATION
SITE 17
BUILDING 32, GOULD ISLAND

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

COMPREHENSIVE LONG-TERM
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT

Submitted to:
Environmental Field Activity Northeast
Environmental Branch Code 18
Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop #82
Lester, Pennsylvania 19113-2090

Submitted by:
Tetra Tech NUS, Inc.
600 Clark Avenue, Suite 3
King of Prussia, Pennsylvania 19406-1433

CONTRACT NUMBER N62467-94-D-0888
CONTRACT TASK ORDER 0842

January 2003

PREPARED UNDER THE_DIRECTION OF: APPROVED BY:

. / i’/ pd
STEPHEN S. PARKER Jony J. TREPANOWSKI, P.E.
PROJECT MANAGER PROGRAM MANAGER
TETRA TECH NUS, INC. TETRA TECH NUS, INC.
WILMINGTON, MASSACHUSETTS KING OF PRUSSIA, PENNSYLVANIA



DRAFT

TABLE OF CONTENTS

SECTION PAGE

1.0 INTRODUCGTION ...iciccssssmsssmerennesisiiisssssssssusnsnsemnsssneesss s snnssssasssnsssuasssnmsmnmsssmssseeseessiisnsssssnnns 11
1.1 BACKGROUND ..ottt et e e e et e e e e eeaaeean 1-1

1.2 WORK PLAN FORMAT ...t ae e e e e e e e e e e e e enaeees 1-2

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES........coeeeeeeeeiieeeeeeeeee 1-3

1.4 CHANGES TO THE WORK PLAN .. ..ot 1-5

1.5 SCHEDULE AND REGULATORY OVERSIGHT ..o 1-6

2.0 BACKGROUND INFORMATION ....oiicccarrssssnmmtetrrermmmsisscssrssssssssnssssnmmsnsassmsesenssnssenrssssessssannns 21
2.1 SITE LOCATION AND DESCRIPTION......cciiiiiiicttteeeee e ae e 2-1

2.2 SITE HISTORY ..o e e et et e e e et e e e e e reabb e e e eeas 2-5

2.3 WATERSHED CONTAMINANT SOURCE INFORMATION ........ciiiiiieeeeee e 2-6

bR R B =T o) (T LU OO SRR 2-6

© 232 Contaminants PreSeNt ...ttt 2-13

2.3.3 SUMMANY..ccoeiiiriiriieeriee e, SRR~ L I

24 CONCEPTUAL SITE MODEL.......cciiiiiiiiieieeee e e e rea s 2-15

25 PROBLEM DEFINITION AND DATA USE EVALUATION.....ccccoeeeiiiiiieniee e 2-21

2,51 Statement of the Problem ..o e 2-21

2.5.2 Identification of the DecCiSiON.............ccuueiiiiiiiiic e 2-22

253 Inputstothe DeCiSION ..o e s 2-22

254 Definition of the Study Boundaries........ccoceviiii e 2-22

2.5.5  DeCISION RUIB .....coooiiiiiii et 2-24

2.5.6 Limits on DeCiSiON EITOrS.........ooooiiiii e 2-24

2.5.7 Decision for Obtaining Data..............ocooueiiiiiiioee e e eeeee e e r e e 2-25

3.0 SAMPLING AND ANALYSIS PLAN ......ccoooiiiieieereccmsseccenssssscsseeesessaemmsssssssssssensersnsnssssensasnens 31
3.1 INTRODUGCTION ...t eereer e e e e e e e e et e ittt eaee e s e e s eeeneeeeressstbasessnannsrssens 31

3.2 PHASE | ACTIVITIES ...ttt a et e e e e e e e st e 3-2

3.2.1 Geologic and Hydrogeologic Investigation ............cccccoooiiiiiciviicciie e 3-2

3.22 Sediment Evaluation ..........cccoo 3-28

3.23 UIC Evaluation.........cccoceveeeeeennn. et e e e reaa et e ata—— b 3-32

3.2.4 Evaluation of Ecological Setting .........cccoooviiiiiiiiiiiii it 3-33

3.3 PHASE 2 INVESTIGATIONS ..ottt 3-36

3.4 SUPPORT EFFORTS ...ttt et e e e e e et e e e 3-37

341 LANG SUIVRY .ottt e e e e e e e et e e e e e et a s eeeeea e s 3-37

3.4.2 Management of Investigation-Derived Waste (IDW)..........ccoovioiiieceeiiiieeeeeee 3-38

3.4.3 Cleaning and Decontamination of Equipment ...............ccoviiiciiiiviiieee e 3-40

3.4.4 Field Equipment Calibration ...............ooiiiriiiiiiee et ee e e er e 3-40

3.4.5 Field Equipment Maintenance, Testing, and Inspection Requirements.................. 3-40

3.4.6 Inspection and Acceptance Requirements for Supplies/Sample Containers.......... 3-42

4.0 QUALITY ASSURANCE/QUALITY CONTROL ..citciiiiicerssvccrnsvensssnmmsmmrsimseeseresinicesssssnssnnnes 44
4.1 PROJECT QUALITY OBJECTIVES ... ..ottt 4-1

42 PROJECT ACTION LIMITS Lot 4-3

4.3 MEASUREMENT AND PERFORMANCE CRITERIA ... 4-20

4.3.1 Sampling QUAlity CONIFOL .......oooiiiiii e et 4-21

4.3.2 Analytical Quality CONTrol........ccccoviiiiiiiiiii e 4-21

44  SAMPLE IDENTIFICATION AND TRACKING SYSTEM ..........oooooiiiiiiiieieene . 4-21

45  SAMPLE HANDLING, TRACKING AND CUSTODY REQUIREMENTS ......ceee....... 4-23

W5203279D -i- CTO 842



SECTION

5.0

6.0

NUMBER

.p.:;.x;-hclpooc.owoa

W5203278D

DRAFT

TABLE OF CONTENTS (cont.)

PAGE

46 DOCUMENTATION OF FIELD ACTIVITIES ....oooi i 4-24
4.6.1 Field NOES. ....cooiieeei i e e 4-24
4.6.2 Field Documentation Management...........ooovvririiiiiiiiiiii e 4-27
4.6.3 Calibration Documentation..............cccov it 4-27
47 FIXED LABORATORY ANALYTICAL METHOD REQUIREMENTS .............ccoce. 4-27
4.7.1 Fixed Laboratory Analytical Methods and SOPS........ccccccceiiiiiiiiiimeeeiee e 4-27
4.7.2 Fixed Laboratory Instrument/Equipment Maintenance, Testing, and Inspection

T U T o 40T oL £ PP PP 4-27
4.7.3 Fixed Laboratory Inspection and Acceptance Requirements for Supplies............... 4-28
4.7.4 Screening Data Reduction, Review, and Reporting .........ccccoovviviiiiimvieice e 4-28
4.8 DATA DOCUMENTATION AND RECORDS MANAGEMENT .....ccccviviiinriiciiiinene. 4-28
4.8.1 Project Documentation and RECOMAS ...........ccovrriiiiiiiiiiiii e 4-31
4.8.2 Field Screening Data Management ............vvviiiiiieeiii e eeecrrre e 4-31
4.8.3 Fixed Laboratory Data Package Deliverables.........ccccvcviriiiiiiiiiiiieiiiiiiicennn 4-31
4.8.4 Data Reporting FOIMAatS .........ooriiiiiiiini vt e et e e e e e e e neneee 4-31
4.8.5 Data Handling and Management . ... e 4-31
4.8.6 Data Tracking and COMrol ..........oovriiiiimiiiiiiii e 4-36
4.9 VERIFICATION AND VALIDATION PROCEDURES ..., 4-36
4.9.1 VerifiCAlION......oeiiiiiie e e 4-36
4.9.2  Validation..........ooviiiiiiii e 4-37
410 QA MANAGEMENT ......ccccovennnn. N b tteeeeeeeeeeeeeein e behuate e e enraaeeteeeereateesae e nreaees 4-41
4.10.1 Report DoCUMENTAtION .....cc.oooiiiiii et 4-41
4.10.2 Assessments and ReSPONSE ACHONS ........co.vviiiiuiuiiiinn e e 4-43
REPORTING coeeicciviicommrremmmnrrerrrersessassssssssssssssssssskunsnsesnnenennnsmssassssassss snnmennsasnsnnsennnnnunnnes 5-1
5.1 BACKGROUND AND FINDINGS OF THE INVESTIGATIONS ... 5-1
52 HUMAN HEALTH RISK ASSESSMENT ........coiiiiiiiiiiiiiian e eeeeeceeeeeeenineeieeeennenees 5-2
53 ECOLOGICAL RISK ASSESSMENT ....cooiiiiiiiiiiiii et s e ecvaeeneeeeeenrrsnsenenes 5-6
REFERENGES .....uccccectstieimircsriiiins s rssssassse s ses messssssssnnsnsssssnsenun e s sssnnnnsaunssnnsknnassnnnsnnnnssnnses 6-1

TABLES
PAGE

Proposed Soil Boring Locations and PUrPOSE ..o enenenes 3-6
Proposed Well Installations and PUIPOSE ..........oooiiiiiii i e 3-7
Proposed Sediment Sample Locations and PUIPOSE .......cooevveeiiieeriieiee et e eaiiien e 3-9
Field Quality Control Sample SUMIMATY .....cocvuuiiiiiriiiiire e e e ee e e e eeeens 3-12
Sample Container, Preservative, and Holding Time Requirements ............ccccccccvvvvviiivinnnn. 3-13
Groundwater - Volatile Contaminants of Concern and Other Target Analytes...................... 4-5
Groundwater - Semivolatile Contaminants of Concern and Other Target Analytes............... 4-6
Groundwater - Pesticide/PCB Contaminants of Concern and Other Target Analytes............ 4-8
Groundwater - Inorganic Site Contaminants of Concern and Other Target Analytes............. 4-9
Soil - Volatile Contaminants of Concern and Other Target Analytes...............ccccocvviinnnnnns 4-10
Soil - Semivolatile Contaminants of Concern and Other Target Analytes.......................... 4-11
Soil - Pesticide/PCB Contaminants of Concern and Other Target Analytes....................... 4-13

<ji- CTO 842



NUMBER
4-2D  Soil - Inorganic Site Contaminants and Other Target Analytes............c.ccccvvvevee....
4-3A  Sediment - Volatile Contaminants of Concern and Other Target Analytes..............
4-3B  Sediment - Semivolatile Contaminants of Concern and Other Target Analytes ......
4-3C  Sediment - Pesticide/PCB Contaminants of Concern and Other Target Analytes
4-3D  Sediment - Inorganic Site Contaminants and Other Target Analytes......................
4-4 General Laboratory Instrument Maintenance and Calibration ..........c...c.cooovvvveeeeenn.
4-5 Project Documentation and RECOIAS .......uuuviieiiiiiiciiiiiii e ee e
4-6 Laboratory Data Package Elements ............cccccooriiiiiiin i
4-7 Verification Tasks and ProCeduUres.............ccovvviviiiceiiirceeiience et
4-8 QA Management REPOMS...........uuuieiieariii et e e e e eees s
4-9 Project ASSESSIMENT ........oviiiiiiiiii i cier et rrrr e et e e e e e e e eane e nnene
FIGURES
NUMBER
b T 11 (= o Yo 0 PPN
2-2  BASE MDD . ettt
2-3  Photos of East SNOTE 1807 .. ...ttt esaen e
2-4  Mean Lower Low Water CONTOUS .. .uuiiiiiiiiriir it eeeeeeeeeenenenns
2-5 West-East Cross SECHON ....ooovviiiii e e
2-6  North-South Cross SECHOM..........ooiiiiiiiii e
3-1  Historical Features and Proposed Boring and Monitoring Wells.......................... e
3-2  Building 32 Layout, Drainage, and Proposed Boring and Monitoring Wells.............
3-3  Proposed Sediment Sample Stations .........cccccii e
APPENDICES
A Background Summary Report, Site 17
B Health and Safety Plan for Site Inspections
Cc Selected Standard Operating Procedures
D Field Documentation Forms

TABLE OF CONTENTS (cont.)

TABLES (cont.)

W5203279D ~iii-

DRAFT

CTO 842



DRAFT

1.0 INTRODUCTION

This Work Plan has been prepared under the Comprehensive Long -Term Environmental Action Navy
(CLEAN) Contract No. N62472-94-D-0888, Contract Task Order (CTO) 842. The statement of work
requires Tetra Tech NUS, Inc. (TtNUS) to provide a Remedial Investigation (RI) Work Plan for the
Building 32 area on Gould Island, which is part of Jamestown, Rhode [sland. The Building 32 area has
been designated as Site 17 through Navy correspondence following the Phase 1 Study Area Screening
Evaluation conducted in April 2000. This Work Plan describes the procedures for performing the Rl at
Site 17.

1.1 BACKGROUND

The purpose of the RI is to determine the nature and extent of contamination associated with the past
use and disposal of chemicals and chemical wastes at Site 17. The investigation will focus on
environmental contamination at and near the former Building 32 area located on the northern portion of
Gould Island in Narragansett Bay. The RI report will be prepared in accordance with general EPA
guidance and the Federal Facilities Agreement between the U.S. Environmental Protection Agency
(EPA), Rhode Island Department of Environmental Management (RIDEM) and the U.S. Navy.

Site 17 is centered on the former Building 32, which was a Torpedo Overhaul Shop. Building 32
contained an electroplating shop, machine shops, degreasing shops, grinding and buffing shops, and
other workshops used for torpedo service and maintenance during the Second World War. Site 17 is
currently described as the “Building 32 Area” and its exact boundaries are not yet defined. It is likely that
the extent of the site will cover several other known and potential release sites at Gould Island, which
include underground storage tanks (USTs), former PCB transformer buildings, and former material
storage areas. All above-ground structures in the vicinity were demolished in 2001 and 2002.

Some investigations and removal actions have been conducted at this and other release sites in the
area, and a detailed description of these activities is presented in the Background Summary Report,
which is presented as Appendix A to this Work Plan. The Background Summary Report describes past
industrial activities that apparently resulted in the presence of chlorinated solvents, fuel-related
contaminants, and metals in the soil, groundwater, soil gas, and marine sediment at the site, and PCBs
in the soil and marine sediments at the site. To determine the nature and extent of these contaminants,
as well as the nature and extent of other contaminants that may not yet be identified, the Rl will be
conducted through a focused program of investigation that is based on previous investigation findings,
known and suspected contaminant flowpaths, and site background information.

W5203279D 1-1 CTO 842
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1.2 WORK PLAN FORMAT

The basic format of this Work Plan reflects that of similar documents provided for regulatory approval
under the CLEAN contract for the Newport Installation Restoration Program sites. However, this Work
Plan also includes some of the supporting information described in current Navy and regulatory policy
and guidance, including (but not limited to) the following:

e Region | EPA- New England Quality Assurance Project Plan (QAPP) Compendium of QAPP
Program Requirements and Guidance, October 1999

« U. S. Navy - Policy On Sediment Site Investigation and Response Actions, February 2002

Additionally, the investigation program has been designed to comply with federal and state
environmental regulations as well as Navy policy. To the extent possible, this investigation will utilize the
principals of rapid assessment described in the document: “Integrating Dynamic Field Activities into the
Superfund Response Process" OEER, (5201G).

Section 1.0 of this Work Plan describes the project organization and communication pathways, personnel

responsibilities, and a process for revision to the Work Plan during field activities.

Section 2.0 of this Work Plan presents the project planning and project definitions. Within this section,
project planning is described, as well as problem definition, site history, site location and description,
watershed contaminant source information, data use evaluation and the outline of a conceptual site

model.

Section 3.0 presents a description of the data collection activities planned for this RI. This includes a
rationale for field investigation design, description of field investigation efforts, and sampling and data

acquisition procedures and analysis requirements.,

Section 4.0 presents the Quality Assurance (QA) Plan for the RI. This section includes the project quality
objectives, project action limits, and measurement performance criteria. Also included in Section 4.0 are
discussions of: sampie collection documentation requirements; the sample identification system; sample
handling and custody; analytical method requirements; sampling and analytical quality control; analytical
documentation and data management; data validation and verification requirements and procedures; and
QA assessment and management efforts.

wW5203279D 1-2 CTO 842
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Section 5.0 presents a general outline of the Rl report, the human health risk assessment and the first
tier of the ecological risk assessment that will be prepared following completion of the field work
described in Section 3.0.

Section 6.0 presents references cited and used in preparing this Work Plan.

As stated previously, the Site Background Summary Report is provided as Appendix A. A site-specific
Health and Safety Plan is attached as Appendix B. Appendix C presents Standard Operating Procedures
(SOPs) for the field investigation work. Appendix D contains samples of forms to be used for
documentation during this investigation.

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES

TtNUS will be responsible for the overall management of the project, including the performance of field
activities presented in this Work Plan.

Navy personnel from the Environmental Field Activity Northeast (EFANE) will be responsible for
administrative and technical oversight of the program, and project management and coordination
between state and federal regulatory agencies, while the Navy personnel from the Naval Underwater
Warfare Center (NUWC) and Naval Station Newport (NSN) will be responsible for on-site coordination
with TtNUS.

Key Navy personnel supporting this project are as follows:

James Shafer, Remedial Project Manager (RPM)
EFANE, Philadelphia, PA Phone: 610-595-0567 FAX: 610-595-0555

Melissa Griffin, Facility Contact, NSN PWD — Environment
Building 1 Phone: 401-841-6375 FAX: 401-841-7071

Philip DeNolfo, NBSWTF Manager, NUWC

Joann Spangenberg, NUWC DIVNPT Environmental, Safety and Security

W5203279D 1-3 CTO 842
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Key TINUS personnel supporting this project are as follows:

Stephen Parker, Project Manager ’
TINUS, Wilmington, MA Phone: (978) 658-7899 FAX: (978) 658-7870

Lauren Seydewitz, Field Operations Leader
TINUS, Wilmington, MA Phone: (978) 658-7899 FAX: (978) 658-7870

Kevin O'Neill, Lead Biologist
TINUS, Wilmington, MA Phone: (878) 658-7899 FAX: (978) 658-7870

Cynthia Woods, Lead Risk Assessor
TtNUS, Wilmington, MA Phone: (978) 658-7899 FAX: (978) 658-7870

Kelly Johnson-Carper, Lead Chemist, Program Quality Assurance Manager
TtNUS, Pittsburgh, PA Phone: (412) 921-7090 FAX: (412) 921-4040

Michael Healey, Lead Geologist/Hydrogeologist
TINUS, Wilmington, MA Phone: (978) 658-7898 FAX: (978) 658-7870

Matt Soltis, CLEAN Heaith and Safety Manager
TINUS, Pittsburgh, PA Phone: (412) 921-7090 FAX: (412) 921-4040

The TINUS Project Manager (PM) will have the primary responsibility for implementing and managing
the investigation. The TtNUS PM will also be responsible for notifying regulatory agencies of field
activities or schedule modifications.

The Field Operations Leader (FOL) will be responsible for directing on-site field activities and will report
directly to the PM. The FOL will coordinate efforts of the field sampling staff, the subcontractors, and the
lead technical staff. The FOL will be responsible for identifying problem areas and bringing them to the
attention of the PM for resolution.

The Lead Biologist and Lead Risk Assessment personnel will be responsible for reviewing the sampling
program to ensure it is adequate to meet the objectives of the study, for assimilating the data into a
format amenable to manipulations required for risk assessment modeling and calculations, and for
performing the risk assessment steps.

W5203279D 1-4 CTO 842
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The Lead Chemist will advise the PM on technical requirements of the chemical data, prepare laboratory
specifications for analysis of samples collected, oversee the subcontracted analytical laboratories, and
review or oversee the validation of the analytical reports prepared.

The Lead Geologist/Hydrogeologist will advise the PM and FOL regarding the interpretation of the
subsurface materials encountered, location of borings and wells to be installed, and behavior of
contaminants based on those subsurface materials and anticipated groundwater movement,

The CLEAN Health and Safety Manager is responsible for reviewing health and safety plans for all
CLEAN operations, and performs site audits to ensure compliance with program and site health and

safety requirements.

The Quality Assurance Manager is responsible for QA/QC requirements for the TINUS CLEAN program.
This individual reviews data and deliverable documents, and performs system audits to ensure contract
QA/QC goals are met.

A Site Safety Officer (SSQ) will be designated prior to field activities and will be responsible for ensuring
adherence to the site-specific Health and Safety Plan. The SSO reports directly to the CLEAN Health
and Safety Manager and the PM.

In addition to the above personnel, TtNUS program personnel will provide overall support in
subcontracting, cost tracking, progress reporting, and supervising the PM. The program personnel
include:

John Trepanowski, P.E., Program Manager
TINUS, King of Prussia, PA Phone: (610) 491-9688 Fax: (610) 491-9647

Garth Glenn, P.E., Deputy Program Manager
TINUS, King of Prussia, PA Phone: (610) 491-9688 Fax: (610) 491-9647

1.4 CHANGES TO THE WORK PLAN
Work Plan development is performed in steps, with the Navy providing draft, draft final, and final
versions to oversight parties to allow for comments and other input. However, during the project

execution, it may become necessary to modify the Work Plan after it is finalized. If the plan for
collecting data needs to be altered, the Work Plan may be amended through the use of a Request for
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Field Modification (RFM) form. This form will be prepared by the TiNUS FOL and forwarded to the
TINUS PM. The PM will make a recommendation to the Navy RPM, who will forward the RFM to NSN
and NUWC representatives, and to the regulatory oversight RPMs. Time limits on acceptance of, or
comment to, the field modification requests will be stated.

When changes require immediate action, the proposed change will be implemented at the discretion of
the TtNUS project manager in order to avoid schedule delays, cost impacts, and/or subcontractor
standby times. The Navy and regulatory agencies will be notified through delivery of the RFM as
described above.

An example of the RFM form is presented in Appendix D.

1.5 SCHEDULE AND REGULATORY OVERSIGHT

A schedule for field investigations will be prepared and submitted to the oversight parties upon
development of a cost/schedule proposal to perform the field work. This schedule will be updated as
necessary to inform oversight personnel when different tasks and activities are scheduled to occur. A
24-hour advance notification of changes in scheduled field activities will be given to the regulatory
agencies. Oversight parties will likely be required to provide their own transportation to and from the

site, due to contract structure and potential liabilities for water travel.
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2.0 BACKGROUND INFORMATION

This section presents the project planning effort and project definitions. Within this section, the site
location and description, site history, watershed contaminant source information, data use evaluation,

problem definition and the outline of a conceptual site model are presented.
2.1 SITE LOCATION AND DESCRIPTION

Gould Island is located in the East Passage of Narragansett Bay in Rhode Island, approximately 1.5
miles from the NETC shoreline. Gould Island is located between Aquidneck and Conanicut Islands, and
occupies approximately 52 acres (Figure 2-1). Building 32 (Site 17), located on the northeast end of
Gould Island, served as a torpedo\ ‘overhaul shop that has been inactive since the 1950’s (Figure 2-2).

Appendix A of this Work Plan presents a detailed summary of the Building 32 area (the Site). This
summary includes a physical description of the area, the buildings that were present there, a history, and

a summary of environmental investigations and removal actions conducted at the Site.

To summarize from Appendix A, the Site is located on the north portion of Gould Island, and occupies
approximately 6 acres of land. 1n 2001 and 2002, the buildings on the Navy-held portion of Gould Island
were demolished to the existing grade, with the at-grade slab foundations left in place. Some of this
demolition material was used to backfill an excavation area at the former Building 44 area, and the

remainder was moved offsite for land disposal elsewhere.

The north end of Gould Island where the Site lies is a weathered point, subject to prevailing wind
exposure and currents almost year round. Sedimentation is not evident in the intertidal areas, but some
may have occurred in the boat basin adjacent to the firing pier. The intertidal shoreline is subject to
wave action and consists of a mixture of rotted steel sheetpile wall and a stony beachface.

The subject of this Rl is the Building 32 area, and lacking further definition, the investigation area is
generally discussed as the area on the north end of the island. This area was developed from coastal
agricultural land in the early 1940s. At the east shoreline of the island (south of the Sife), the overburden
is very thin or nonexistent, and bedrock is exposed in places and eroding under the normal wave action,
Forming a shingle style beach face (Figure 2-3). Bedrock is undulating, brittle, and highly fractured,
allowing available water to seep through the fractures. There is no pervasive dip or strike to the exposed
bedrock on the east shore, due to the extreme undulations.

W5203279D 2-1 CTO 842
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2.2 SITE HISTORY

Gould Island was purchased in the 1920s and was developed in the 1940s as a weapons support center
for naval vessels. Ownership of the southern three-fourths of the island was recently transferred to the
State of Rhode Island. Naval Station Newport (NAVSTA) retains ownership of the northern section. A
fence separates the two properties, as shown on Figure 2-2.

To summarize from Appendix A, the Site housed electroplating, mabhi-ning, parts washing, buffing,
grinding, and heating plant operations during the 1940s and 1950s. Other structures on the NAVSTA
property included transformer buildings, an acetylene generator building, administration building, and
various structures used for loading and unloading personnel, torpedoes, and other material from small

vessels.
A number of targeted environmental investigations and removal actions have been performed to date, as
described in Appendix A. Based on the documentation from these efforts, the following environmental

conditions are likely to exist:

Groundwater Contamination - Groundwater appears to contain low concentrations of petroleum,

chlorinated solvents, Polycyclic aromatic hydrocarbons (PAHSs), and metals. Low concentrations of these
contaminants are currently known to exist in the former Building 44 area. Groundwater movement at the
Site is likely to reflect surface topography, discharging to the bay, which surrounds the Site on three
sides.

Vadose Zone Contamination — Chlorinated solvents, toluene, and PAHs were found in soil gas samples

from the vadose zone in the area north of Building 32 in 1997, and under the Building 32 foundation in
2000,

Soil Contamination — Soils containing PCBs at concentrations below 10 (mg/kg), are likely to be present

at the former locations of support structures within Site 17, including Buildings 52, 53, 54, 56, 59, 60, and‘
61.

Sediment Contamination — Based on historical records, wastes from solvent cleaners and electroplating

operations were likely discharged to Narragansett Bay from the east side of Building 32 through a floor

drain system.
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2.3 WATERSHED CONTAMINANT SOURCE INFORMATION

This section has been prepared in accordance with the Navy/Marine Corps Installation Restoration Policy
on Sediment Investigation and Response Actions, dated February 8, 2002. The Department of the Navy
has installations along water bodies that are impacted by multiple activities, including municipal and
private industrial entities. The aforementioned guidance document states the policy on sediment
investigations and response actions to be implemented in the restoration of the Navy’s Installation
Restoration (IR) sites. Site 17, the subject of this Work Plan, has been designated as an IR site by the
Navy. This section provides a baseline of information for the watershed area, and contaminants that
might be expected even without the presence of the Site.

2.3.1 Description

This section details the physical features of Narragansett Bay, including the exient of the watershed, the
geology and hydrogeology of the \Bay and the hydrodynamics within the Bay. A description of the

biological receptors is discussed as well.

Narragansett Bay is a large estuary, that is, a region where fresh water and ccean water interact,
resulting in a brackish environment with a salinity range of 0.5 to 30 parts per thousand (ppt). The
estuarine environment is highly productive for a variety of species since the deep water tidal habitats and
adjacent tidal wetlands provide a complex and interrelated web of habitats defined by geology, river-
flows and tides. These factors affect the composition, distribution and productivity of the biological
communities that comprise the estuary. In addition, factors such as climatological forces and more
recently, anthropogenic influences, have impacted the physical, chemical and biological composition anq
contribute to the present day estuary, Narragansett Bay. /

2.31.1 Watershed

The Narragansett Bay watershed covers a land area of 1,853 square miles, which is more than 10 times
the area of the Bay. Approximately 60 percent of the watershed is located in Massachusetts and 40
percent in Rhode Island. The three most significant tributaries to the Bay are the Blackstone, Taunton
and Pawtuxet Rivers, which contribute an estimated 2.1 billion gallons of freshwater daily to the Bay.
Currently, there are 100 cities and towns located within the watershed and the population density
averages 1,100 persons per square mile.
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2.3.1.2 Geology and Hydrogeology
Regional geologic information pertinent to the Work Plan for Remedial Investigation at Site 17 is
presented below. Much of the regional geologic information was presented in the Draft Final Rl report

for the OId Firefighting Training Area prepared by Tetra Tech NUS, Inc. (2000).

Regional and Local Overburden Geology

The geology of the region, in general, consists of glacially-derived unconsolidated deposits overlying
Pennsylvanian age sedimentary bedrock (USDA 1981; Hermes et al 1994). Wisconsin-age glaciers
covered the region with ice several thousand feet thick. During ice advances, sediment and bedrock
were eroded and carried beneath the ice sheet. As the glaciers melted and receded, unconsoclidated
glacial materials of variable thickness were deposited throughout the Narragansett Basin area. These
glacial materials included till and sorted sand, silt, and gravel (USDA, 1981; EEI, 1983).

Till is the most extensive of the glacial deposits in Rhode Island. This deposit is unstratified and widely
heterogeneous in grain size distribution, typically comprised of fine (clay/silt/sand) and coarse
(pebbles/cobbles/boulders) fractions (USDA 1981). In southern New England, the late Wisconsinan
surface fill is predominant. Published reports indicate that the surface till forms a discontinuous mantle
over bedrock uplands and beneath stratified drift deposits. In general, the surface fill comprises a loose
sandy unit containing boulders and cobbles, and lenses of stratified sediments. However, surface tills
vary in composition. The physical characteristics of surface till generally reflect local bedrock and older
surficial materials from which the deposit was derived (Melvin et al, 1992).

Regionally, the Upiand till plains, the Narragansett till plains, and the Charlestown and Block Island end
moraines are tili deposits in Rhode Island. NAVSTA Newport is located on the Narragansett till plain.
This glacial till deposit may have been derived from a sedimentary and meta-sedimentary rock
provenance (USDA, 1981).

Stratified drift or outwash, composed of sorted sand, silt, and gravel deposits, were laid down by glacial
meltwaters as the ice sheet receded. The eroded materials carried by the glacial meltwater were
deposited in irregular layers of various thicknesses. Regionally, large deposits of outwash are located in
Providence and East Greenwich (USDA, 1981).

Soils found on Gould Island are classified as Newport Series by the Soil Survey of Rhode Island. These
soils are formed in compact glacial till derived from dark sandstone, conglomerate, argillite, and
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phyllites. Permeability is generally moderate at the surface and low in the substratum (B&RE, November
1997).

Regional and Local Bedrock Geology

Narragansett Basin is an ancient structural basin originating near Hanover, Massachusetts. This basin is
a complex synclinal mass of Pennsylvanian aged, non-marine sedimentary rock, and is the most
prominent geologic feature in eastern Rhode Island and adjacent Massachusetts. The basin’s
approximate length is 55 miles; its width varies from 15 to 25 miles. The western margin of the basin is
in the western portion of Providence, Rhode Island, and the eastern margin extends through Fall River,
Massachusetts. Exposures of older rocks on Conanicut Island and in the vicinity of Newport suggest that
the southern extent of the basin may be near the mouth of Narragansett Bay. Gould Island is situated at
the southeastern end of the Narragansett Basin (EEI, 1883).

The rocks within Narragansett Basin chiefly consist of conglomerates, sandstones, shales, and
anthracite. Total thickness of the strata in the basin has been estimated at 12,000 feet. Many folds and
some faults occur throughout the basin, but the character and amount of the folding and faulting was not
evaluated as part of this report. Refer to Hermes et al (1994) for a depiction of the faults mapped in the

surrounding area.

The bhedrock of the Narragansett Basin has been divided into six units, including the Purgatory
Conglomerate and the Rhode Island Formation, which underlie Gould Island (Hermes et al, 1994). The
contact between the two units has been mapped as crossing the eastern portion of the Site in a north-
south direction. Refer to Hermes et al (1994) for a detailed depiction of the bedrock geology of Rhode
Island.

The Purgatory Conglomerate is a buff to pale-gray conglomerate consisting of pebbles, cobbles, and
boulders comprised of quartzite, with a matrix of primarily quartz. Some of the cobbles and boulders
have been elongated as a result of tectonic forces in the southern portion of the basin (Hermes et al,
1994).

The Rhode Island Formation is the most extensive and thickest of the Pennsylvanian formations in
Rhode Island. The majority of the Narragansett Basin is underlain by this formation. In northern Rhode
Island, the Rhode Island Formation is not metamorphosed and primarily consists of gray to black, fine- to
coarse-grained quartz arenite, litharenite, shale, and conglomerate. However, in the southern portion of
the basin, such as in the vicinity of NAVSTA Newport, this unit has been metamorphosed.
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Metasedimentary rocks, including metaconglomerates and metasandstones, as well as schist,
carbonaceous schist, phyllites, and graphite are present within the formation (Hermes et al 1994).

No bedrock exposures have been observed at the northern end of Gould Island. However, bedrock is
exposed south of the former Building 32 on the east side of the island, along the shoreline. Bedrock in
the vicinity of Gould Island is mainly metamorphic rock, predominately phyliites and schists, which are
exposed at outcrops at the main-base area of NETC, approximately two miles to the east of Gould

Island.

Regional and Local Surface Water Hydrology

All surface water drainage from the Narragansett Bay watershed empties into Narraganseit Bay. Gould
Island, located in Narragansett Bay, is a part of the Bay’s watershed. At Site 17, precipitation either
evaporates, infiltrates the soil or flows overland towards the Bay. Surface water runoff enters the Bay as
a result of direct overland flow or as discharge from the existing stormdrain network located on the Site.

Regional and Area Surface Water Classifications

All surface waters of Rhode Island have been categorized according to water use classifications
considering public health, recreation, propagation and protection of fish and wildlife, as well as economic
and social benefit. According to RIDEM’'s Water Quality Regulations and Water Quality Classification
Descriptions, each class is defined by the most sensitive water uses to be protected (RIDEM, 1997).
Generally, all waters shall be suitable for aquacultural uses, navigation, and industrial cooling, and have

good aesthetic value.

Most of Narragansett Bay, including the area surrounding Gould Island, is described as Class “SA”. This
water quality classification denotes the water quality goal for the waterbody. Class “SA" seawaters are
designated for shellfish harvesting for direct human consumption, primary and secondary contact
recreational activities, and fish and wildlife habitat (RIDEM, 1997).

Site Surface Water Hydrology

No surface water bodies are present on Site 17, though it is bounded on 3 sides by Narragansett Bay.
The general site topography slopes slightly from the southwest to the northeast. Narragansett Bay
surrounds Gould Island and borders Site 17 to the north, east and west. The shoreline consists of mainly
manmade materials, including concrete slabs, degrading steel and wooden pilings, and building rubble.
There is a sandy beach at the far southern point of Gould Island. Surface water runoff (precipitation)
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from the Site either evaporates, infiltrates into the Site soils, ponds on-site, or flows directly into the
Narragansett Bay. Surface water runoff generally flows from southwest to northeast across the Site.
Remaining building foundations, asphalt-paved roads, and an existing storm drain network beneath the

Site redirect the surface water flow before it is discharged into Narragansett Bay.
Wetlands

Gould Island is designated an upland area. Published maps do not indicate the presence of wetlands on
the island (USDOI, 1975).

Groundwater Hydrogeology and Groundwater Classifications

The groundwater hydrogeology and groundwater classifications for Site 17 are presented in the
Background Summary Report (Appendix A, Section 2.5.2).

2.31.3 Hydrodynamics

Narragansett Bay is composed of three distinct north-south oriented, interconnected branches: West
Passage, East Passage and the Sakonnet River. The Bay is 25 miles long and 10 miles wide, with a
surface area of approximately 132 square miles at mean low water. The average depth of the Bay is 29
feet and the maximum depth, located within the lower East Passage, is 188 feet.

Narragansett Bay is a temperate, partially to well mixed estuary with an average salinity of 29 to 31 ppt.
This is less than the salinity of seawater at 35 ppt. A salinity gradient extends from the head (Upper Bay)
to the mouth of the Bay, with the lowest salinity levels present in areas of fresh water tributary discharge.
Narragansett Bay is bound by fresh water inputs from the north and the salty inner shelf water of Rhode
Island Sound to the south.

Circulation patterns within the Bay are generally north to south and are driven by competing tidal, wind
and density forcing (URI and SAIC, 1995). Tidal forces interact with a highly variable bottom topography
and result in a well mixed estuary. The mean flushing time for the Bay is 26 days (Ely, 2002) and the
fresh water discharge from watershed tributaries varies between a minimum of 20 m®/s in late summer-
fall to >300 m®/s in winter-spring months (URI and SAIC, 1995). Primarily, circulation in the Bay is
driven by tides, and secondary circulation patterns result from wind forces (Weisberg 1976; Weisberg
and Sturges 1976; Gordon and Spaulding 1987). The prevailing wind direction changes seasonally and
is generally from the southwest in the summer and the northwest in the winter.
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The General NOAA Qil Modeling Environment (GNOME) model, a hypothetical spill model used by the
US Coast Guard to predict contaminant spill distribution, was applied to determine the hydrodynamic
response and the possible trajectory of sediment deposition within the Bay. The model integrates
information for local oceanographic conditions including current patterns, relevant climatological and
tidal information to simulate a response to selected parameters. The input parameters include wind (the

velocity, direction, and consistency), contaminant selection and time scale.

GNOME is primarily utilized to generally predict the distribution of petroleum contaminants within a
certain area for a specified amount of time. The precision of the modeled outcome is unknown, though
“uncertainty estimates” of the modeled trajectory is provided for additional analysis. Modeled
parameters include an assumed density of the selected contaminant particles and the contaminants to be
biodegradable. Contaminant-specific physical and chemical properties are not generally accounted for in
the model. There are limitations to selected parameters that affect how true-to-life the modeled
trajectory will be.

According to the GNOME model, Narragansett Bay is a high-energy system. Contaminants move
quickly throughout the system and are diluted in a short amount of time, depending on the physical and
chemical properties of the contaminant. Depositional patterns coincide with the general north-south flow
gradient and are highly affected by storm events and significant changes in wind patterns. Modeled
scenarios had considerable dispersion of contaminants throughout a wide area of the Bay within a short

amount of time.

Sediment Deposition

Sediment deposition is a continual process that occurs in areas of less kinetic energy, including coves,
inlets and protected areas. Depositional areas are located at the inlets of tributaries into the Bay and in
areas where topographic surface features form a barrier to sediment flow. Sediment movement is to the
south as a result of circulation patterns within the Bay. Generally, the surface sediments of Narragansett
Bay are silty sand, as determined by a study of samples collecied from 942 stations by McMaster (1990).
Some contaminants such as metals and PCBs adhere to sediment particles. It is therefore possible to
use observed sedimentation to determine the origination of an attached contaminant. Layered sediment
particles in stable depositional areas can be analyzed for contaminants to identify the age of deposition
and then correlated with known historical records to determine the source. However, the disturbance of '
deposited, contaminated sediments during severe storms or dredging projects, re-suspends the
contaminants and sediments in the water and renders this type of evaluation more difficult (RIDEM,
2000).
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2314 Receptors

Narragansett Bay and the life that it supports are both economically and ecologically important. There
are sixteen listings for threatened and endangered species in the State of Rhode Island (U.S, Fish &
Wildlife Service, 2002). According to the Rhode Island Natural Heritage Program (Enger, 2002) there
is. low potential for habitation of federal or state endangered or threatened species in Narragansett Bay.
The species that have been identified as target receptors of concern within the Bay include: the snowy
egret (Egretta thula), the great blue heron (Ardea herodias), the herring guil (Larus argentatus), the
American Oyster Catcher (Haematopus palliatus), and in general, colonial nesting birds. These birds
are not identified on the federal or state endangered or threatened species list for Rhode Island (RIDEM,
1999).

The commercial and recreational fisheries associated with the Narragansett Bay drainage basin are
valued at several million dollars (NOAA, 2002). Specifically, the Bay’s commercially important species
include: demersal and pelagic fish, shellfish, lobster and squid. Of the demersal fish in the Bay, the
winter and summer flounder, tautog and black sea bass are of interest, in addition to the pelagic fish
species, bluefish; striped bass, scup, squeteague, menhaden, Atlantic herring and alewife. Quahogs and
oysters are also commercially significant (Ely, 2002).

Areas in the Lower East Passage are intensely fished, especially for lobster. Approximately 20 percent
of the Bay’'s area is permanently closed to shellfishing and an additional 11 percent of the Bay has
“conditionally approved” areas that are closed after heavy rains (Ely, 2002). A permanent closure area
due to pollution is located in the East Passage and downstream of Gould Island. Bivalve species (clams,
mussels, oysters, etc.) are the only species included in the shellfish management area bans, allowing

collection of crab, lobster, and finfish.

Keystone organism populations include eelgrass, algae and piankton. The status of these species is an
indication of the overall health of the Bay. There are no significant eelgrass beds north of Jamestown
(RIDEM, April 2000). Eelgrass is a critical refuge habitat for benthic organisms. Plankton are the basis
for the Bay’s food web while algae is used more as an indicator of the level of available nutrients. Algael
blooms generally result from an increased level of available nutrients in the system. The effect of such a
bloom can have a significant impact on the chemistry of the water and in turn, affect the rest of the
nutritional ladder.

The reiationship between benthic organisms and sediment type is separated into fwo dominant habitats

in the lower Narragansett Bay and adjacent Rhode Island Sound. The first habitat, Lower Bay Complex,
consists of a mixture of sediments containing sand and has an abundance of Mytilus (mussel) and
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Crepidula (slipper shells) shells. The mid-estuarine and estuarine-offshore species found in this habitat
are Pherusa affinus (deposit feeding polychaetes), Aricidea (polychaetes), and Ampelisca vaderum
(amphipod crustacean) (French et al, 1992). The second habitat, Marine Silty Sand, is typical of Rhode
Island Sound and extends into the East Passage. The benthic fauna are characterized by such marine
species as Astarte (bivalve), Cyclocardium (bivalve), Byblis serrata (amphipod), and Arctica islandica
(bivalve) (Quinn et al, 1995).

The amphipod populations of Leptocheirus pinguis and Casco bigelowii are abundant in sand to silty
sand sediments of the Lower East Passage. The burrowing activities of these organisms éreate a soft,
high-water content and well-oxygenated sedimentary environment, which results in the mixing of the
sediment surface and the overlying water column. (Quinn et al, 1995)

2.3.2 Contaminants Present

In considering the large size and location of the watershed, contaminants are likely introduced to the
system from point and nonpoint sources. This section provides a general overview of the regional

contaminants and their sources.
2.3.21 Regional Sources

The Narragansett Bay watershed is one of the most populated watersheds in the country, with an .
average of more than 1,100 persons per square mile. The Blackstone River, a tributary to the Bay, was
the location of the start of the Industrial Revolution in the United States in the 1700’s.  During the
Industrial Revolution, textile mills were situated along the ftributaries to the Bay and there was a
population shift to the cities to support the developing textile industry. The machine tools industry then
expanded in support of the rapid industrialization that occurred during the 1800s. At the time of the Civil
War, production of armaments in factories located on the tributaries increased and was then followed by
the expansion of the jewelry and silver industries after World War [l.  The net result of the
industrialization and the untreated sewer and industrial discharges of the watershed drainage basin area

was an increase in the input of metals and other toxic substances to the Bay (RIDEM, 2000).

Regional sources of contamination to Narragansett Bay include 7,624 Resource Conservation and
Recovery Act (RCRA) sites located within the drainage basin. According to the Environmental Protection
Agency’'s National Priorities List (NPL), eleven sites in Rhode island and six in Massachusetts are within
the limits of the watershed and are of specific concern. These sites are identified as having inorganics,
metals, PAHs, PCBs, petroleum hydrocarbons, petroleum naphtha and VOCs as the contaminants of
concern in sediment and/or surface water (USEPA, 2002). While VOCs and lighter fractions of SVOCs
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will dilute and volatilize, PCBs, heavier molecular weight PAHS, and some metals are persistent and will
be transported down-bay with fine grain sediments.

Narragansett Bay receives effluent from wastewater treatment facilities and discharge from combined
sewer overflows (CSOs) and industries. There are 33 wastewater treatment plants in the Narragansett
Bay watershed (Ely, 2002). CSOs are the discharges resulting from the combined sanitary sewers and
storm drains that were consiructed to manage both stormwater and sewage in urban areas.  During
heavy rains, the stormwater flow exceeds the capacity of the wastewater treatment facility and all of the
flow, including untreated human waste, is discharged directly to the Bay via the CSOs. CSOs are a
significant source of nutrient loading, including nitrogen, for the Bay (RIDEM, 2000).

The pretreatment of industrial wastes has decreased the amount of metals and other toxic substances
entering the wastewater treatment facilities. Correspondingly, there has been a decrease in the
discharge of metals concentrations into the Bay over the past 15 to 20 years, due 1o government
regulations (RIDEM, 2000).

There are PCBs known to be present in the sediments of the Bay and of the rivers feeding the Bay.
Sampling conducted by the USEPA on the Woonasquatucket River found concentrations of PCBs in the
associated sediments and fish tissues, in the reaches from Johnston to Providence. The Cooperative
Institute for Coastal and Estuarine Environmental Technology (CICEET) performs periodic monitoring of
sediments in the upper reaches of the Narragansett Bay estuary, upstream of Goxuld Istand, and their
monitoring work has repeatedly identified PCBs in sediment samples exceeding the NOAA effects-range
median (ERM) benchmark of 180 ug/kg.

Arsenic has been found to be present in soils and sediment in the region at concentrations exceeding the
RIDEM direct exposure criteria. Arsenic is a naturally occurring toxic element, typically found in natural
soils between 1 and 20 mg/kg, depending on the parent materials. Some coal-like rock types found in
Rhode Island can contain significant concentrations of arsenic-bearing materials.  The soil overlying the
bedrock in Rhode Island is anticipated to contain varying concentrations of arsenic, depending on the
parent materials and other factors. Manmade sources of arsenic include coal and coal ash, agricultural
chemicals, and chemicals used in tannery operations (Kowalski et. al., 1999).

Lead contamination in the Bay is one specific example of the effect of human activities. During the
Industrial Revolution, lead was used to help fix the dyes as part of textile manufacturing. The
manufacturing of machinery contributed even more lead to the rivers flowing into the Bay. Another
significant source of lead was from gasoline before it was required to be unleaded. Government
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regulations combined with an increase in technology and environmental awareness have limited the
amount of metals, including lead and other contaminants, from entering the Bay (Ely, 2002).

2.3.3 Summary

As described elsewhere in this section, some classes of contaminants are more persistent in the
environment than others, and may behave differently. PCBs, high molecular weight PAHs, and metals
tend to be more stable, adhere to soil or sediment particles, and therefore are more readily found in
depositional sediment areas. VOCs and the lighter SVOCs are more soluble in water and are likely to
dilute out or be metabolized by microorganisms. As the site in question is in a relatively remote portion
of the estuary, the contaminants that may have come to be located near it are likely those that are more
persistent in the environment, that is, PCBs and metals. Arsenic is likely to be present in ubiquitously
elevated concentrations, and VOCs and lighter SVOCs that are found are very likely to be site-related,
and not from regional conditions.

2.4 CONCEPTUAL SITE MODEL

Using the information provided in Appendix A and Sections 2.1 through 2.3, a conceptual site model has
been developed to better understand how contaminants discharged at and near the Site would likely
behave and interact with the surrounding soil, water and bedrock. This understanding wiil direct the
development of the investigation, and the plan for that investigation.

A conceptual model for this Site has been developed around three two-dimensional views of the Site and
its surrounding landforms. Some of the information required for a conceptual Site model is not yet
known, and is therefore estimated. Figure 2-4 provides the first view, which is an overhead view of the
Site and its surroundings.

Figure 2-5 presents a cross-section bisecting the site from east to west (view to the north). This figure is
a scale drawing of the landform that makes up the island and the east passage of Narragansett Bay.
Figure 2-6 presents a second cross-section from south to north (view to the east).

These figures show possible contaminant flow paths based on the information available on the Site to
date. The pertinent information is presented below, according to chemical groups. Contaminants
discussed in the sections that follow are known or suspected to exist at the Site, as described in
Appendix A of this Work Plan.
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PCBs remaining in soils or sediments at discharge locations:

PCBs are hydrophobic, tending not to dissolve in water or bind with water molecules, and they are
lipophilic, meaning they are attracted to fats and oils. PCBs are also chemically stable, resisting
decomposition. Therefore, the PCB molecules tend to adhere to soil or sediment particles, and if given
liberty to travel in this form, they will become stored in the sediments of waterways. If they are ingested,
they will tend to gather in the fat tissue of animals.

PCBs released to the ground at the former transformer buildings will likely have traveled as far as the
free oil from those transformers has traveled., but once that extent was reached, the PCB molecules will
likely have remained in the soils, or traveled overland or through storm drains to discharge areas along
the shorelines. [f they were taken up by organisms grazing or filterfeeding in the discharge areas, those
PCBs might have entered the food chain. Some may also have been washed out with soil by wave
action and these would persist with the soil particles, becoming bedded with any sediment depositional

areas nearby.

Chlorinated YOCs seeping through soils into shallow bedrock fracture zones:

Chlorinated solvents such as trichlorethene (TCE) and tetrachloroethene are more dense than water and
therefore tend to sink through the saturated soils and bedrock, seeking a path of least resistance unitil
they reach a confining layer, and pool together. Or, if they meet a less permeable barrier in the soil or
bedrock, they will travel downslope along that barrier, and continue to seek a downward gradient until
they reach a groundwater discharge area (at this Site, one which is likely to be underwater). They are
then released to the surface water body and dissipate through dilution. Natural degradation of TCE
provides breakdown products such as dichloroetine (DCE) and vinyl chloride through the loss of the
chlorine atoms. Based on the presumption that TCE was likely to have been released at this Site during
the active operations period, these degradation products should be sought at the Site as well. VOCs are
generally not bioaccumulated.

Qil and fuel related contaminants remaining in the shallow groundwater and soils, possibly discharging to

the adjacent surface water:

Oil discharged to the surface water via overiand turnoff or through channeled outfalls will behave not
unlike any other fuel oil spill in the ocean. During ocean spills, oils are dispersed and degraded through
a number of processes that include evaporation from floating slicks or sheens, dissolution and dilution,
photochemical oxidation, and then sedimentation of the heavier fractions or emulsions. Once oil
compounds have undergone the initial decomposition processes, and sedimentation occurs, microbial
activity may begin degradation of the remaining components. However, due to low temperatures, lack of
light, and the nature of the heavier molecules of PAH compounds, remnants of the oils in the form of
PAH compounds are likely to remain in the sediments for a considerable amount of time. Most of these
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heavier hydrocarbons are hydrophobic and will move and behave in a manner similar to PCBs and silts
in the marine environment, becoming more concentrated in depositional areas, or bound within bedded

sediments that are not subject to wave action.

Direct (historic) discharge of solvents and plating solutions to the Bay, east of the Site:

Releases of plating wastes to the ocean is presumed to have occurred via drain pipes from Building 32.
In addition, some discharge to the subsurface may have also occurred through disruptions in the drain
pipes. Such discharges may have provided a contaminant load to the ground, and as groundwater
passed through the contaminants, they could have been dissolved and transported with groundwater,
providing a continuing source for low-level releases discharging to the marine environment, hydraulically

downgradient of the electroplating discharge line.

Some metals leaching out of soils and possibly discharging o the adjacent surface water:

Electroplating operations usually involve use of acids and cyanide compounds, including sodium
cyanide. These cyanide compounds released to the environment are highly soluble and are broken
down by oxidation. However, if they are not exposed to air or water, they could remain in place in soils.
This is a common problem in mine tailings, which leach cyanide with groundwater flow. Cyanide
solutions discharged directly to the marine environment should mostly dissolve, leaving a residue of the
other metals with which they were combined, including copper, chrome, silver and gold. Signs in the
electroplating shop prior to demolition indicated use of chromic acid, sulfuric acid, nitric acid, muriatic

acid, and caustic soda.

Appendix A also notes the findings of cyanide and copper in sediment and copper in mussels at the
electroplating shop outfall at concentrations greater than reference stations in Portsmouth. It is important
to note that these samples were taken in 1983, and that residual electroplating materials remained in the
vats and containers at Building 32 until 1992, when waste removal actions took place. The presence of
the residual waste in Building 32 in 1983 may have provided a contaminant load to the sediment and
mussels that were sampled in 1983, however, the probable absence of this contaminant load since the
1992 removal may currently result in lower or undetectable levels of cyanide contamination.

Discharges of the plating wastes to the ocean may have resulted in the presence of cyan'ide, copper,
chromium and other heavy metals in the sediments, and possibly in biota living within the sediments.

Since the discharges were likely discontinued a number of years ago, some of the direct evidence of
these discharges may have dissipated through dilution, sediment movement, and wave action.
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2.5 PROBLEM DEFINITION AND DATA USE EVALUATION

The data quality objectives (DQQs) for this project were developed in accordance with the EPA
Guidance for Data Quality Objectives (EPA G4 document). The G4 document suggests seven steps be
followed to develop project DQOs. This action has been done in a cursory manner for this project, since
the objectives for this investigation are in part also dictated by CERCLA guidance, the Federal Facilities
Agreement, and other standard guidances to perform investigations. The intended use of the data
resulting from a field investigation is a determining factor in defining the DQO for that data. To be certain
that the data is consistent with the goals of the investigation, the seven steps of defining DQOs have

been presented in this section.

The seven steps are described in the following subsections.

2.5.1 Statement of the Problem

Building 32 was constructed in the 1940s to service and store torpedoes used during World War II.- All
the facilities in the area were constructed to aliow wastewater to discharge to Narragansett Bay, near the

Gould Island shore.

Site history and design drawings for Building 32 show floor drains in the electroplating shop connecting to
an acid resistant drain line that was designed to discharge into Narragansett Bay at the east shore of
Gould Island. Floor drains and trench drains in the main portion of Building 32 also discharged to the
bay through a series of sewerage/soil pipelines. It is assumed that most of the waste liquids were
disposed of in this manner. Sludges are also typically generated during the electroplating process, and
the disposal method for these materials is unknown. Site history indicates that this material may have

been disposed of at an on-site landfill, which is not a part of this investigation.

The problem this investigation will address is whether use, storage or disposal of chemicals and chemical
waste material from Building 32 activities have resulted in residual contamination to the soil and
groundwater proximal to the building, and whether that contamination poses a viable risk to potential
receptors at the Site. This investigation will focus on waste materials that were typically used in
electroplating operations, on waste materials that have been found at cother electroplating and degreasing
operations sites, and on contaminants that have been detected during previous investigations at the Site.
These will include metals, volatile organic compounds, semivolatile organic compounds and PCBs.
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2.5.2 Identification of the Decision

Under this study, two decision points will be met. For human receptors, are exposure pathways complete,
and if so, what is the risk to human receptors? For ecological receptors, are exposure pathways
complete, and if so what are the risks to ecological receptors? |If a reasonable potential for risks to
receptors is present, the feasibility study will evaluate remedial actions to address those risks.

2.5.3 Inputs to the Decision

Inputs to the decision are the elements used in the decision process. Inputs to the decision as stated in
Section 2.5.2 are as follows:

o (Concentrations of the contaminants present - information to be derived from data already
collected, and additional data to be collected as a part of this Rl,

e Presence of receptors — based on records review conducted as described in this document, Site

observations, and additional reviews to be conducted as part of the preparation of the RI,

» Presence of one or more completed exposure pathways to the receptors — based on
contaminants found in the media at the Site, and fate and ’transport information developed

through data collection and avaiiable documentation,

e EPA and RIDEM standards for determining adverse risk — based on published guidance
documents, discussed in Section 5 of this Work Plan,

e Potential for contaminants to complete one or more exposure pathways in the future — based on
possible contaminant transport through various media found at the Site, and

e Future use of the Site — based on current use of adjacent properties (recreational to the south,
military/industrial to the north).

254 Definition of the Study Boundaries

Study boundaries can be physical and temporal. This section defines the boundaries and the rationale
for their selection.
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Two separate areas require evaluation. The first is the onshore area, defined as the terrestrial
environment outward to mean low water. The second is the marine environment, which includes the.
offshore area, extending inward to the mean high water. The intertidal area does overlap as necessary

to fully evaluate both areas and both sets of receptors.

The statement of the problem and decision points stated in Sections 2.5.1 and 2.5.2 focus on the waste
generated from the electroplating shop and degreasing operations at Building 32. Because other source
areas may exist on the island, this Rl will have to remain focused on the area proximal to Building 32
and the discharge pipes exiting the building to avoid interference from other potential source areas.
Therefore, the study will evaluate the soil and groundwater under the building, the discharge pipes, the
fenced area to the west and south of the building, and the island landmass to the north and east of the
building.

Contaminant discharges to ocean water under different tide and wind conditions could have resutted in
contaminant deposition anywhere near the discharge pipes outfalls. The most recent analysis of
sediment samples from the area indicates the presence of moderate concentrations of metals in the
sediment at and near the electroplating shop discharge pipe. At the time of that sample collection
(1986), large quantities of what were believed to be plating residues remained in the vats and trenches
connected to the discharge pipe, which may have constituted a continuing source (ENSR, 1992). Since
that sample collection effort, the waste residues have been removed, eliminating that source. It is
expected that the material in the onshore portions of the Site (in the soil and possibly under the building)
are likely to have degraded very little. However, migration and degradation of contaminants over time in

the marine systems may have resulted in the dispersion of contaminants in these offshore areas.

Because the Rl is intended to determine the nature and extent of contamination, this study will address
the onshore area in detail, and provide for a first view of sediment investigations based on where
contaminants were discharged, and where they might have been deposited, based on prevailing winds,
currents, and other influences.

Temporal boundaries are more difficult to isolate. While the site history reveals that activity was limited
to a period 40 to 50 years in the past, residual discharges may have occurred as recently as 1990, prior
to removal activities. Regardless, the current exposure and current and future risk must be evaluated.

Current risk will be based on current use of the Site (an industrial property subject to occasional trespass)
and on concentrations of contaminants detected. Future risk will be determined based on future use of
the Site and reasonable maximum concentrations of contaminants that may be present in the future.

Because the contaminant sources have been removed, it is reasonable to believe that the current
concentrations detected at the Site will be the same or higher than the reasonable maximum
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concentrations that will be present in the future, owing to continued degradation, dispersion, and/or
retention and perseverance. Since the Navy has no definite plans for the Site, assumptions of future use
of its onshore locations will be made.

2.5.5 Decision Rule

The decision rule is a clear statement defining the requirements of the investigation based on the
possible outcomes of the study. For this RI, the nature and extent of contamination shall be delineated,

for the following purposes:

1. To determine if the human health risk assessment provides an estimated, quantified
non-cancer risk providing a HQ of 1.0 or greater, and/or an increased incremental
cancer risk in the range of 1E-6 to 1E-4. If so, that risk will be used to consider
actionable contaminant concentrations in the risk management process associated
with the FS and decision documents.

2, To determine if the ecological risk assessment provides a high potential for adverse
effects (measured dose and associated response from site-related contaminants) to
ecological receptors. If so, that risk will be considered acticnable for consideration in
the risk management process associated with the FS and decision documents. Dose
is defined as the concentration of the contaminant to which the receptors are exposed,
and response is defined as a toxic effect such as impaired reproduction or inhibited
growth.

Additional details on the risk assessment efforts are provided in Section 5 of this Work Plan,
256 Limits on Decision Errors

The limits of decision errors are set to quantify the potential for false negative and false positive
decisions. A Rl study is inherently designed to result in a low potential for a false negative decision, i.e.,
a decision that the estimated risk is low, when it is in actuality higher. Conversely, a somewhat higher
tolerance for a false positive decision (estimating risk higher than it actually is) is acceptable for the R,
since the resulting effect is a conservative evaluation of risk reviewed during the risk management
process. A new decision rule would be set for a cleanup action as a part of the Record of Decision
(ROD).
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Therefore, a number of sample stations are required, all targeted toward likely release points. A
conservative assessment of risks will decrease the potential for a false negative decision but not overly
increase potential for a false positive decision. A larger data set will reduce both the false positive
decisions and the false negative decisions. Additional conservatism is applied with exposure scenarios
and other parameters used to measure exposure. In addition, the reasonable worst-case scenario for
exposure will be evaluated using the maximum concentrations detected. Average concentrations are

also used in the risk assessments to provide a means of comparison.

2.5.7 Design for Obtainin’q Data

The DQO process described in the G4 DQO document describes the use of various statistical
approaches for developing a database. These approaches are based on the representativeness of the
data that is required. For instance, if the Decision Rule was to "remove soils with concentrations of lead
above 10 mg/kg" the sampling plan would be based on identifying hot spots of a specific size, which is
determined by the precision of the removal action to be taken.

However, since this investigation is being performed to measure reasonable maximum risk to receptors,
the design of the sampling plan can be more qualitative, or "targeted". The sampling plan is provided in
Section 3 of this Work Plan, and calls for the collection of samples in two distinct areas, the onshore area
and the offshore area. Samples from both areas will be collected to measure concentrations of

contaminants present to which human and ecological receptors may be exposed.

Specifics on the precision, accuracy, etc. of the data collected are described in the Quality Assurance
Project Plan, presented in Section 4 of this Work Plan.
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3.0 SAMPLING AND ANALYSIS PLAN

This section presents a description of the data collection activities planned for this investigation. This
includes a rationale for field investigation design, description of field investigation efforts, sampling and

data acquisition procedures and requirements, and the analytical plan for the samples to be collected:
31 INTRODUCTION

The Sampling and Analysis Plan has been prepared to direct the collection of data that will provide a
foundation for the RI report. The data will be used to describe the nature and extent of contamination at
the Site, provide exposure point concentrations for the human health risk assessment, and provide

exposure data for the first tier of an ecological risk assessment.

In order to effectively design a sampling program for the Site, the conceptual model provided in Section
2.4 has to be considered. The conceptual site model outlines the environmental factors at the Site that
are documented to date, but speculates somewhat on the factors that are likely to exist, but are as yet
unconfirmed. The sampling program presented in this section has been designed to build on the
information documented to date by collection of complimentary data that will be used to complete the

conceptual model with reasonable certainty.

The field sampling program is also designed so that, to\the extent possible, data collected can be used to
direct or refine planned samples and well installations, and to direct any necessary future sampling and
investigative efforts not described in this Work Plan. This flexible approach uses field screening
techniques wherever possible, and includes critical decision points, rather than a rigid task listing that

must be carried out regardless of the information developed in the process.

To use the flexible approach, and to involve the stakeholders at the critical decision points in the most
efficient way possible, the investigation is planned in two major phases, each with several short

investigative efforts, or tasks, with time for data analysis and evaluation between them.

Phase 1 Goals
Phase 1 activities will be conducted to clarify the understanding of the conditions at the Site which are
currently unknown, and to assure that the nature of the contaminants present is known. Phase 1 goals

are summarized below:

o Determine depth to bedrock and condition of subsurface materials at the Site that may affect
contaminant leaching and transport.
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¢ Determine if there are likely to be continued contaminant discharges from the subsurface
materials to the surface waters adjacent to the Site.

o Determine groundwater flow directions at the Site and estimate horizontal and vertical gradients
to estimate discharge from the overburden and bedrock aquifers to the Bay.

» Determine if there is residual sediment contaminant presence in nearby depositional areas that
can be associated with historic or continuing contaminant discharges from the Site.

¢ Determine purpose and role of underground structures that are not provided on historic drawings
and records, and identify any possible underground injection points.

o Determine presence of receptors that may interact with Site contaminants.

Phase 2 Goals

Phase 2 activities will be conducted to refine the understanding of the extent of contamination present at
the Site, and to determine effects of contaminants on ecological receptors present. The Phase 1
determinations will be used to direct additional data collection to meet the Phase 2 goals, summarized

below:

s Determine extent of groundwater contaminant plume(s) and distribution of contaminants through
additional sampling to be directed by likely flow directions of sediment and groundwater.
» Determine possible toxic effects of contaminants on ecological receptors present, based on

contaminants found at locations where receptors can be exposed.

3.2 PHASE 1 ACTIVITIES

Four efforts will be conducted to achieve the Phase 1 goals. A geologic and hydrogeologic investigation
will be conducted, a sediment survey and depositional area sampling will be conducted, and a review
and investigation of unknown structures and UICs will be conducted. Finally, an ecological evaluation of
the area will be conducted (terrestrial, intertidal, and subtidal) to identify receptors in the area.

3.2.1 Geologic and Hydrogeologic Investigation

A geologic and hydrogeologic investigation will be conducted to determine the behavior of contaminants
in the subsurface materials, and to determine the nature and extent of the contaminants in the
subsurface soils and groundwater, as described above. The goals for the geologic and hydrogeologic
investigations will be met through the application of standard field investigations and evaluations
modified for use at this Site. TtNUS standard operating procedures (SOPs) for geologic and
hydrogeologic investigations have been evaluated for use at this Site, and those that are anticipated for
use are identified below, and provided in Appendix C of this Work Plan.
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GH-1.3 Soil Sampling

GH-1.3 Soil and Rock Drilling

GH-1.5 Borehole and Sample Logging

-GH-2.8 Groundwater Monitoring Well Point Installation

SA-11 Groundwater Sample Acquisition and Onsite Water Quality Testing |

These SOPs have been reviewed for work at the Site, and summarized below. These summaries are
provided for the field crew and oversight parties for reference on procedural applications. Any
modifications to the SOPs that are appropriate for the site-specific tasks are described in the sections
that follow.

3.1.11 General Approach for Boring and Well Installations

This section and the subsections that follow discuss the geological and hydrogeological investigation
activities that will be conducted during Phase | field activities, including the advancement of borings for
soil sample collection and/or monitoring well construction. A drilling subcontractor, supervised by a
TtNUS field geologist, will use drive and wash drilling methods to advance ten borings, six of which will
indlude soil sample collection. Using direct push technique (DPT), the subcontractor will also advance
22 DPT borings for soil sample collection. Some of these DPT borings may be finished as small
diameter water table monitoring points, pending evaluation of associated soils. Soil samples from all
borings will be collected for evaluation of soil conditions, VOC headspace screening, and possible
laboratory analysis. The collection and analysis of these soil samples is to provide data to evaluate the

presence of potential contaminants related to Building 32.

Figure 3-1 presents the approximate locations of borings and monitoring wells that are proposed to be
installed outside the Building 32 foundation. Figure 3-2 presents the anticipated locations of DPT borings
that would be installed through the existing Building 32 foundation. Table 3-1A presents the rationale for
these installations.

Detailed descriptions of the materials encountered and sampled in these borings will be recorded on the

boring logs. An example of a boring log is provided in Appendix D. The soils will be described using the
Unified Socil Classification System (USCS) as detailed in TINUS SOP GH-1.5 Section 5.2 (82).
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TABLE 3-1A

PROPOSED SOIL BORING LOCATIONS AND PURPOSE
REMEDIAL INVESTIGATION WORK PLAN

SITE 17, GOULD ISLAND

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

NUMBER/TYPE
LOCATION OF BORINGS BORING IDENTIFICATION PURPOSE OF BORING
On hill/berm southwest of electroplating . . Idgntiﬁcation of_contan}i.n ants and charac'terization of
shop 1 Soil Boring BO1 soils for geologic conditions at an upgradient area.
Complete as overburden and bedrock wells.
, Identification of contaminants and characterization of
Between Former Building 32 and 33 1 Soil Boring B0O2 soils for geologic conditions. Complete as overburden
and bedrock wells
West of Former Building 34 2 DPT Borings SBO7/SBOS Identiﬁca_ti_o_n of contaminants in soil associated with
local activities.
. Characterization of soils and identification of
- 2 D.PT Borings SB09/SB10 contaminants associated with local activities - former
West of Former Building 44 and . . . .
tramway _ . location of TCE detected in soil gas and possible
1 Soil Boring B0O4 former storage area. Complete B04 as overburden
and bedrock wells.
ldentification of contaminants downgradient of Site and
Area around Former Building 44 1 Soil Boring B06 characterization of soils for geologic conditions.
Complete as bedrock well.
Identification of contaminants and characterization of
5 DPT Borings SB11/SB12/SB13/SB14/SB15 |soils under Building 32, former location of maximum

Beneath Former Building 32

TCE and PAHSs detected in soil gas. Complete B05 as

1 Soil Boring B0S overburden and bedrock wells.
Identification of contaminants and characterization of
Near former solvent tank and discharge 5 DPT Borings SB16/SB17/SB18/SB19/SB20 |geologic conditions - DPT borings at former location of
pipe solvent and sewer discharge route, B03 at former
1 Soil Boring 503 location of PCBs detected in soil. Complete B03 as

bedrock well.

Near electroplating shop and discharge
drain

8 DPT Borings

SB21/SB22/SB23/5B24/SB25/S
B26/5B27/5B28

ldentification of contaminants - former location of TCE
and PAHs detected in soil gas, and possible leakage
from floor drains and from discharge pipe of
electroplating wastes.
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TABLE 3-1B

PROPOSED WELL INSTALLATIONS AND PURPOSE
REMEDIAL INVESTIGATION WORK PLAN
SITE 17, GOULD ISLAND
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

BORING/WELL NUMBER

LOCATION

WELL SCREEN INTERVAL*

PURPOSE OF INSTALLATIONS

MW01S/MW01B Upgradient Location - Located on To be determined - MWO1S to be |Establish reference groundwater quality in
hill/lberm southwest of electroplating shop [screened in overburden at top of  |overburden and shallow bedrock, and
in densely vegetated area (Refer to water table. MWO01B to be assist determination of groundwater flow
Figure 3-1) screened in bedrock dynamics
(approximately 10-30 feet below
top of rock)
MWO02S/MwWO02B Between Building 32 and 33, in area of  |To be determined by headspace  |Assess impacts of former coal pile and
potential impacts from former coal pile screening results of soil samples  |surrounding building's activities to
and leaks or releases from floor drains, collected: MWO2S to be screened [downgradient groundwater quality in
cracked floor slab, etc. in overburden at any zone of overburden and bedrock, and assist
contamination. MWO02B to be determination of groundwater flow
screened in bedrock ' dynamics
(approximately 10-30 feet below
top of rock)

MwWo03B East of Building 32, in area of potential  |Anticipated to be screened in Assess impacts of shop and discharge pipe
impacts from leaks or releases from bedrock (approximately 10-30 feet [to downgradient groundwater quality in
former solvent tank discharge pipe, floor [below top of rock) overburden and bedrock and to assist
drains, etc. and coupled with existing determination of groundwater flow
shallow well, MW03S dynamics.

MWO04S/MW04B West of Building 44 and former tramway, |To be determined by headspace  |Assess impacts of shop and former storage

in area where TCE was previously found
in soil gas samples (refer to Appendix A)

screening results of soil samples
collected: MWO04S to be screened
in overburden at any zone of
cantamination. MWOQ4B to be
screened in bedrock
(approximately 10-30 feet below
fop of rock)

area groundwater quality in overburden
and bedrock, and to assist determination of
groundwater flow dynamics
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TABLE 3-1B (cont.)

PROPOSED WELL INSTALLATIONS AND PURPOSE
REMEDIAL INVESTIGATION WORK PLAN

SITE 17, GOULD ISLAND

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
BORING/WELL NUMBER LOCATION WELL SCREEN INTERVAL* PURPOSE OF INSTALLATIONS
MWO05S/MWO05B Located on the northwest corner of To be determined - MWO0S5S to be |Assess impacts of shop to groundwater
Building 32 screened in overburden at top of  |quality in overburden and bedrock, and to
water table. MWO0S5B to be assist determination of groundwater flow
screened in bedrock dynamics
(approximately 10-30 feet below
fop of rock)
MWQ06B Located in the area of Building 44, in area |Anticipated to be screened in Assess impacts of shop and former fuel

of potential impacts from leaks or
releases from former USTs and will be
coupled with existing shallow well MVW-
001R.

bedrock (approximately 10-30 feet
below top of rock)

USTs to downgradient groundwater quality
in overburden and bedrock and to assist
determination of groundwater flow
dynamics

* . Note: Well screen intervals in overburden will be determined based on conditions encountered during drilling. Additional wells may be installed at

any location where muitiple zones of contaminants and /or confining layers are detected in the overburden.
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TABLE 3-1C

PROPOSED SEDIMENT SAMPLE LOCATIONS AND PURPOSE
REMEDIAL INVESTIGATION WORK PLAN
SITE 17, GOULD ISLAND
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE NUMBER LOCATION PURPOSE OF SAMPLE

SDO1 At south end of Gould Island, in area of softer sand, Assess the downgradient depositional marine sediment
presumably a depositional area for sediment transported
down-bay

SD02 South of Site 17 on east shoreline of Gould Island, this area [Assess the downgradient depositional marine sediment
is believed to be down-stream of the presumed release
points

SDO03 At storm drain discharge, immediately south of other drain |Assess the local sediment conditions at the discharge
discharge points point

SDo4 At electroplating room drain discharge Assess the local sediment conditions at the discharge

point
SDO0S At sewer discharge shared by solvent tanks and degreasers |Assess the local sediment conditions at the discharge
point
SD06 and SD07 At sewer and storm drain discharge points Assess the local sediment conditions at the discharge
: points

SDo8 At north end of Gould Island, under or near the rigging Assess the local sediment conditions at the erosion area
platform and within the boat basin, presumed to be a
depositional area, but also affected by erosion of saoil from
the soils near former buildings 41, 44, and the rigging house

SD09 and SD10 At sewer and storm drain discharge points on west shoreline|Assess the local sediment conditions at the discharge

' points
SsD11 Southwest of Site 17 in an area presumed to be less A reference sample not within the depostional marine

affected by depositional sediment originating from the Site

sediment area and not potentially impacted from the Site

14vdad
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Six soil horings (B01 through B06, Table 3-1A) will be advanced using drive and wash methods to
determine the nature of the underlying naturai soils, to determine the depth of the water table, and to
determine if non-aqueous phase liquids (NAPL) are present. These six borings will be continued to top
of rock and then continued into bedrock using NX coring techniques. Soil samples will be collected
throughout the overburden at 2-foot intervals for visual evaluation of soil conditions, for contaminant
screening, and for possible laboratory analysis of VOCs, SVOCs, pesticides/PCBs and inorganics
(including cyanide). All drive and wash borings will likely be completed as bedrock monitoring wells, as
described in Tables 3-1A and 3-1B.

Drilling fluids will consist of potable water or sea water taken directly from Narragansett Bay. The use of
drilling mud consisting of pure bentonite and water requires prior Project Manager approval and should
only be used if technical problems arise from the use of water free of additives. No synthetic additives
may be used in the mud, if approved for use. Rock cores will similarly be advanced with potable or sea
water only. The drilling water source will be pre-approved by TtNUS, and sampled as “field blank”
(Section 4). Random tanks of water transported to the drill sites will be screened for VOCs according to
TINUS procedures described in SOP SF-1.5. Dirilling fluids and wash-tub contents will be removed and
replaced with clean water prior to bedrock coring.

Twenty-two shallow borings (8B07 — SB28, Table 3-1A) will be advanced using DPT on the Site to
determine the nature of the underlying natural soils, to determine the depth of the water table, and to
determine the presence of NAPL. Samples will be collected at 2-foot intervals for evaluation of soil
conditions, for jar headspace screening analysis and for possible analysis of VOCs, SVOCs,
pesticides/PCBs and inorganics (including cyanide).

Four additional borings will be advanced for the sole purposes of installing shallow overburden water
table wells, co-located with bedrock monitoring wells (installed as described above). No soil samples will
be collected from these co-located borings unless samples could not be collected from the initial borings

at these locations and depths.

Soil samples at each boring location will be collected using the procedures described in the following
sections. These procedures have been prepared for this project in accordance with the following
applicable sections of TtNUS SOP SA-1.3 provided in Appendix C; Sections 5.6 (Subsurface Soil
Sampling with a Split-Barrel Sampler) (S4); Section 5.2.1 (Procedure for Collecting Soil Samples for
Volatile Organic Compounds) modified as described below; and Section 5.2.2 (Procedure for Collecting
Non-Volatile Soil Samples).

W5203279D 3-10 , CTO 842
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3.21.2 Subsurface Soil Sample Acquisition

At each of the 28 boring locations where soil sampling will be conducted, laboratory analytical samples
will be collected continuously at 2-foot intervals through natural soils, to the depth of the water table, as
defined by the field geologist. These samples for laboratory analysis will be collected beginning from the
ground surface, or from the top of the soils under pavement or concrete surfaces, if present. Sample
depths will be measured from the ground surface at two-foot increments. Samples for possible
laboratory analysis will be collected to top of bedrock, or to the top of the water table, whichever is
encountered first. Each soil sample collected for laboratory analysis will be analyzed for VOCs, SVOCs,
TPH-diesel range organics (DRO), pesticides/PCBs, and metals, including cyanide. A summary of
samples to be collected is provided on Table 3-2.

A drilling subcontractor under the supervision of a senior TtNUS geologist will collect all of the
subsurface soil samples, as described in Section 5.1 of TINUS SOP SA-1.3. A modified Standard
Penetration Test (SPT) based on ASTM D-1586-84 will be used to collect the split-barrel samples. The
modification to the standard procedure is the use of nominal 3-inch inside diameter (ID) split-barrels in
place of 2-inch ID split-barrels to collect additional volume for analytical samples. In order for the SPT
blow counts to be comparable to standard 2-inch SPT blow counts, the use of a 300 lb. hammer with an
18-inch fall shall be used in place of a 140 Ib. hammer with a 30-inch fall. This modification is based on
an Army Corps of Engineers New England District geotechnical drilling standard of practice.

Samples Collected for Laboratory Analysis:

Two sample aliquots will be collected from each 2-foot long split barrel interval, if sufficient soils are
recovered. Required sample containers are described on Table 3-3. One aliquot will be used for jar
headspace screening analysis, and the second aliquot will be stored for possibie laboratory analysis. If
insufficient sample volume is recovered for two separate samples, the entire 2-foot interval will be
collected as one sample. If there is insufficient sample volume to collect all of the analytical parameters
due to poor sample recovery, the following priority will be used when filling the appropriate bottleware:

VOCs & percent moisture (minimum volume for percent moisture is 1/2 of the 2 oz. container).
Inorganics, including cyanide (minimum volume required is 3/4 of the 4 oz. container).
SVOCs/Pesticide/PCBs (minimum volume required is 3/4 of the 8 oz. container).

A e N~

Total Petroleum Hydrocarbons in the diesel range (DRO) (minimum volume required is 3/4 of the
8 oz. container).

W5203279D 3-11 CTO 842
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TABLE 3-2

FIELD QUALITY CONTROL SAMPLE SUMMARY
REMEDIAL INVESTIGATION WORK PLAN
SITE 17, GOULD ISLAND

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

Rinsate Total

Media Analysis Field Samples| Field Duplicates| Blanks Field Blanks |Trip Blanks| Quantity
TCLVOCs 22 3 1 1 1 28
TCL SVOCs 22 3 1 1 0 27
TCL Pesticides/PCBs 22 3 1 1 0 27
DRO 22 3 1 1 0 27
Sediment TAL Metals 22 3 1 1 0 27
Cyanide 22 3 1 1 0 27
AVS/SEM 22 3 0 0 0 25
TOC 22 3 0 0 0 25
Grain Size 22 3 0 0 0 25
TCLVOCs 56 6 1 1 6 80
TCL SVOCs 56 6 1 1 0 74
Soil DRO 56 6 1 1 0 74
TCL Pesticides/PCBs 56 6 1 1 0 74
TAL Metals 56 6 1 1 0 74
Cyanide 56 6 1 1 0 74
TCLVOCs 10 1 1 1 2 15
TCL SVOCs 10 1 1 1 0 13
Residue DRO 10 1 1 1 0 13
TCL Pesticides/PCBs 10 1 1 1 0 13
TAL Metals 10 1 1 1 0 13
Cyanide 10 1 1 1 0 13
TCL VOCs 12 2 1 1 3 19
TCL SVOCs 12 2 1 1 0 16
TCL Pesticides/PCBs 12 2 1 1 0 16
DRO 12 2 1 1 0 16
Groundwater |TAL Metals 12 2 1 1} 0 16
Cyanide 12 2 1 1 0 16
TOC 12 2 0 0 0 14
Alkalinity 12 2 0 0 0 14
Sulfides 12 2 0 0 0 14

14v4dd
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TABLE 3-3

SAMPLE CONTAINER, PRESERVATIVE, AND HOLDING TIME REQUIREMENTS

REMEDIAL INVESTIGATION WORK PLAN

SITE 17, GOULD ISLAND
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE \
MEDIUM ANALYSIS (Method Reference) SAMPLE CONTAINER PRESERVATIVE HOLDING TIME

Sediments TCL VOCs (SOW OLM03.2) 2 0z VOA vial Methanol, Cool to 4°C 14 Days (Analysis)
Percent Moisture (OLMO 3.2) 8 oz wide mouth jar Cool to 4°C 7 Days (Extraction)
TCL SVOCs (SOW OLM03.2) 8 oz wide mouth jar Cool to 4°C 7 Days (Extraction)
TCL PCBs/Pesticides (SOW
OLMO03.2) 8 oz wide mouth jar Cool to 4°C 28 Days
TPH DRO (EPA 8015A) 4 oz wide mouth jar Cool 10 4°C Hg 28 Days, Others 6 months
TAL Metals (SOW ILM04.0) 4 0z wide mouth jar Cool to 4°C 7 Days
Cyanide (EPA 9010B) 8 0z wide mouth jar Cool to 4°C 14 Days (Analysis-AVS)
AVS/SEM (Allen & Fu) 28 days (Analysis - SEM)

2 oz wide mouth jar Cool to 4°C 28 Days (Analysis)

TOC (Loyd Kahn) 16 oz wide mouth jar None None
Grain Size Distribution (ASTM
D422-63)

Soils, TCL VOCs (SOW OLM03.2) 2 0z VOA vial Methanol, Cool to 4°C 14 Days (Analysis)

Residue Percent Moisture (OLMO 3.2) .8 0z wide mouth jar Cool to 4°C 7 Days (Extraction)
TCL SVOCs (SOW OLM03.2) 8 oz wide mouth jar Cool to 4°C 28 Days
TPH DRO (EPA 8015A) 8 oz wide mouth jar Cool to 4°C 7 Days (Extraction)
TCL PCBs/Pesticides (SOW
OLM03.2) 4 0z wide mouth jar Cool o 4°C Hg 28 Days, Others 6 months
TAL Metals (SOW ILMO04.0) 4 o0z wide mouth jar Cool to 4°C 7 Days

Cyanide (EPA 9010B)

14vda
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TABLE 3-3 (cont.)
SAMPLE CONTAINER, PRESERVATIVE, AND HOLDING TIME REQUIREMENTS
REMEDIAL INVESTIGATION WORK PLAN
SITE 17, GOULD ISLAND

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
SAMPLE
MEDIUM ANALYSIS (Method Reference) SAMPLE CONTAINER PRESERVATIVE HOLDING TIME
Groundwater | TCL VOCs (SOW OLM03.2) 2 - 40 ml VOA vials HCI to pH <2/Cool to 4°C 14 Days (Analysis)
TCL SVOCs (SOW OLM03.2) 1 liter amber bottle Cool to 4°C 7 Days (Extraction)
TPH DRO (EPA 8015A) 1 liter amber bottle Cool to 4°C 14 Days (Analysis)
TCL PCBs/Pesticides (SOW 1 liter amber bottle Cool to 4°C 7 Days (Extraction)

OLM03.2)

TAL Metals (SOW ILM04.0)
Cyanide (EPA 9010B)

TOC (415.1 — carbon analyzer)
Alkalinity (310.1 - titration)
Sulfides (376.1 - titration)

Specific Conductance (EPA
120.1)

pH (EPA 150.1)

Temperature (EPA 170.1)
Dissolved Oxygen (EPA 360.1)
Turbidity (EPA 180.1)

Salinity (Standard Methods)

" 1 liter PE bottle

500 mi PE botile
40 mi vial

1 liter PE bottle

1 liter PE bottle

Field Measurement
Field Measurement
Field Measurement
Field Measurement
Field Measurement
Field Measurement
Field Measurement

HNOj to pH <2
Cool to 4°C, NaOH to pH>12
Cool to 4°C, H,S0O, to pH<2
Cool to 4°C -
Cool to 4°C, Zinc Acetate and
NaOH to pH>9
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

Not Applicable

Hg 28 Days, Others, 6 months
14 Days
28 Days
14 Days
7 Days

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

14vdda
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Two samples will be collected from each boring for laboratory analysis. The first sample will be the 0-2’
interval, and the second will be selected from the remaining boring samples taken, based on screening

results, position of the water table, and visual, olfactory, or soil conditions noted.

With the exception of the VOC samples, the soil samples for all analyses will be collected as a
homogenized composite of the target depth interval. The VOC sample will be collected as a grab
sample from the most ’heavily contaminated portion of the split-barrel sampler, based on the initial
screening results and/or visual observations. If no initial VOC screening readings are noted and no visual
evidence of contamination is found, the grab VOC samples will be collected from the center of the target
sample interval. Observed geologic conditions possibly affecting contaminant distribution, such as
potential confining layers, coarse-grained (relatively high porosity/permeability) soils, or the vadose zone
above the water table, will be taken into account when selecting the VOC sample location from the split-

barrel sampler.

If free product or NAPL is identified within the split-barrel soil samples, the sample will be collected in a
similar fashion as the soil described above. This NAPL sample will replace the soil sample from this
depth interval and will be sent to the analytical laboratory with a note f