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DISCLAIMER

This document is a DRAFT document prepared by the Respondents pursuant to a government
administrative order (U.S. EPA New England CERCLA Docket No. CERCLA-1-2001-0032)
and is subject to approval by the United States Environmental Protection Agency. This
document has not undergone formal review by the EPA and Rhode Island Department of
Environmental Management. The opinions, findings, and conclusions, expressed are those of the
author and not those of the United States Environmental Protection Agency or the Rhode Island
Department of Environmental Management.
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EXECUTIVE SUMMARY

On March 26, 2001, the United States Environmental Protection Agency (EPA) New England
Region (Region 1) issued an Administrative Order for Removal Action pursuant to Section
106(a) of the Comprehensive Environmental Response, Compensation, and Liability Act
(Docket No. CERCLA-1-2001-0032). The Order was issued to the Centredale Manor
Performing Parties Group for a Removal Action to be conducted at the Centredale Manor
Restoration Project Superfund Site located in North Providence, Rhode Island. The Centredale
Manor Performing Parties Group has completed the Removal Action in accordance with the

Order.

The Removal Action consisted of a Non-Time-Critical Removal Action, and in general included
the restoration of Allendale Dam and the excavation of dioxin-impacted recreational and
residential-use soils and floodplain sediments. This Completion of Work Report documents the
activities completed by the Group. As provided in this report, the performance criteria of the
Non-Time Critical Removal Action have been attained by restoring Allendale Dam and by

excavating dioxin-impacted soils and sediments.

ES-1

GProjects\1SRP102\cmptn of work report\executive summary.doc



\ TABLE OF
CONTENTS



DISCLAIMER
EXECUTIVE SUMMARY
1. INTRODUCTION
1.1 Terms of Reference
1.2 Background
1.2.1 Site Description
1.2.2 Site History
1.3 Purpose and Objectives
1.4  Organization of the Report
2. NTCRA PERFORMANCE STANDARDS
3. DESIGN DOCUMENTS AND IMPLEMENTATION WORK PLAN
3.1 Introduction
3.2  Off-Site Access Agreements
3.3  Design Schedule and Design Work Plan
3.4  Institutional Controls Plan
3.5 Implementation Work Plan
4, ALLENDALE DAM RESTORATION
4.1 Overview
4.2  Photographic Survey
43 Site Security
44  Clearing Activities
4.5  Temporary Containment Pad
4.6  Temporary Access Road
4.7  Gate Structure Modifications
48 Water Control and Diversion
49  Dewatering
4.10 Removal of Debris and Sediment
4.11 Off-Site Destruction of Debris and Sediment
4.12  Design Modifications and Dam Construction
4.13 Restoration
4.14 Site Inspection

Table of Contents

G:\Projects\15mp102\cmptn of work rprittext.doc 1

DRAFT

Page

DS-1
ES-1

4-1

4-1
4-1
4-2
4-2
4-3
4-4

4-6
4-7

4-9

4-9
4-12
4-12



DRAFT

5. SOIL AND SEDIMENT EXCAVATION 5-1
5.1 Overview 5-1
5.2 Surveys 5-2

5.2.1 Photographic Survey 5-2
5.2.2 Topographic Survey 5-2
53 Sampling and Analytical Approach 5-2
5.4  Revised Sampling and Analytical Approach 5-4
5.4.1 Overview 5-4
5.4.2 Evaluating the Distribution of Dioxin-Impacted Soil and Sediment 5-4
5.4.3 Defining the Specific Limits of Dioxin-Impacted Soil and Sediment 5-5
5.5  Soil and Sediment Removal 5-7
5.6  Characterization of Excavated Material 5-8
5.7  Disposal of Excavated Material 5-10
5.8 Site Restoration 5-10
5.9  Site Inspection 5-11
6. ACCESS RESTRICTIONS AND INSTITUTIONAL CONTROLS 6-1
7. POST-REMOVAL SITE CONTROL PLAN 7-1
8. COSTS FOR THE NON-TIME CRITICAL REMOVAL ACTION 8-1
8.1 Overview 8-1
8.2  Engineering Design 8-1
8.3  Construction of Allendale Dam 8-1
84  Removal of Soil and Sediment 8-1
8.5  Transportation and Off-Site Disposal of Waste 8-2
8.6  Summary 8-2
9. CERTIFICATION STATEMENT 9-1
TABLES
Table 1 Summary of Applicable or Relevant and Appropriate Requirements (ARARSs)
Table 2 Summary of Laboratory Analytical Results — Root-Ball Sample
Table 3 Summary of Laboratory Analytical Results — Background Containment Pad
Sample — Pre-Construction

Table 4 Summary of Laboratory Analytical Results — Background Containment Pad
Sample — Post-Construction

Table 5 Summary of Laboratory Analytical Results — Background Containment Pad
Samples — Comparison of Pre-Construction and Post-Construction Samples

Table 6 Summary of Constituents - Evaluation of the Distribution of Dioxin

G:\Projects\1 5rp102\cmptn of work rpri\text doc

‘u 1w



| —

Table 7 Summary of Constituents Defining the Specific Limits of Dioxin-Impacted
Soil and Sediment

Table 8 Summary of Constituents for Additional Samples Defining the Specific Limits
of Dioxin-Impacted Soil and Sediment

Table 9 Summary of Constituents Detected in Soil/Sediment Stockpile

Table 10 Summary of Dioxins Detected in Soil/Sediment Stockpile

FIGURES

Figure 1-1 Site Location

Figure 4-1 Temporary Containment Pad

Figure 4-2 Modified Sluice Gate

Figure 5-1— 5-10 April 2002 Sample Locations

Figure 5-11 July 2002 Sample Locations

Figure 5-12 Area of Excavation —Action Area 2

Figure 5-13 Area of Excavation —Action Area 3

Figure 5-14 Area of Excavation —Action Area 3/4

Figure 5-15 Area of Excavation —Action Area 4

Figure 5-16 Area of Excavation —Action Area 5

Figure 5-17 Area of Excavation —Action Area 6

Figure 5-18 Area of Excavation —Action Area 7

Figure 5-19 Area of Excavation —Action Area 9

Figure 5-20 Area of Excavation —Action Area 10

Figure 5-21 Area of Excavation —~Action Area 11

Figure 5-22 Area of Excavation —Action Area 12

DRAWINGS

Drawing 1-1 Site Plan - Action Areas 1-6

Drawing 1-2 Site Plan - Action Areas 7 and 8

Drawing 1-3 Site Plan - Action Areas 9 and 10

Drawing 1-4 Site Plan - Action Areas 11 and 12

APPENDICES

A Correspondence Regarding Completion of Work Report Documents
B Photodocumentation Log

C Construction Submittals

D Environmental Data Services, Inc. Laboratory Data Validation Reports
E Annual Report for the Export of Waste Material

F Transportation Manifests and CWM Certificates of Disposal
G GEI Design Modification for Granite Wall Abutment

H Briggs Engineering & Testing Inspection Reports

i @

G:\Projects\15rp102\cmptn of work rpri\text.doc



I GEI Design Specifications for Toe Drain and Grouted Riprap Pad

J Rock Anchor Bolt Installation Procedure

K Site Inspection Documentation

L Geologic Boring Logs

M Bill of Lading Documentation

N Stockpile Sampling Protocol

O Non-Hazardous Waste Manifests

P CWM Certificates of Disposal

Q Certified Copy of the Declaration of Covenants and Environmental
Protection/Conservation Easement Recorded in the Land Evidence Records of the
Town of North Providence, Rhode Island and the Town of Johnstown, Rhode
Island

LIST OF ACRONYMS

ARARs Applicable or Relevant and Appropriate Requirements

CERCLA Comprehensive Environmental Response Compensation and Liability Act

CWM Chemical Waste Management

CWR Completion of Work Report

EDR Environmental Data Services, Inc.

EIA Competitive Enzyme Immunoassay

EPA United States Environmental Protection Agency N !

ERS Environmental Remediation Services, LLC

FSP Field Sampling Plan

GEI GEI Consultants, Inc.

HASP Health and Safety Plan

HDPE High-Density Polyethylene

ICP Institutional Controls Plan

IWP Implementation Work Plan

LEA Loureiro Engineering Associates, Inc.

LCI LEA-Cianci, Inc.

NCP National Contingency Plan

NGVD National Geodetic Vertical Datum

NTCRA Non-Time-Critical Removal Action

o&M Operation and Maintenance Manual

OSWER Office of Solid Waste and Emergency Response

PCBs Polychlorinated Biphenyls

PID Photoionization Detector

POP Project Operations Plan |

DRAFT

G:\Projects\15tp102\cmptn of work rpritext.doc



PRSCP
QAPP
QA/QC
RCRA
RIDEM
SAP
SMP
SOW
STL
SVOCs
TCDD
TCLP
TEQ
TPH
USACE
VOCs

Post-Removal Site Control Plan

Quality Assurance Project Plan

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Rhode Island Department of Environmental Management
Sampling and Analysis Plan

Site Management Plan

Statement of Work

Severn Trent Laboratories, Inc.
Semivolatile Organic Compounds
tetrachlorodibenzo-p-dioxin

Toxicity Characteristic Leachate Procedure
Toxicity Equivalent

Total Petroleum Hydrocarbons

United States Army Corps of Engineers
Volatile Organic Compounds

LIST OF UNITS

gpm

u
mg/kg
mg/1
NTUs
ppb
Ib

gallons per minute

micron

milligrams per kilogram
milligrams per liter
Nephelometric turbidity units
parts per billion

pound

G:\Projects\] Srpl02\cmptn of work rprt\text.doc

DRAFT

©



‘ﬂ.-\

"r\as

=)
¥



DRAFT

1. INTRODUCTION
1.1 Terms of Reference

On March 26, 2001, the United States Environmental Protection Agency (EPA) New England
Region (Region 1) issued a Unilateral Administrative Order for Removal Action (Order)
pursuant to Section 106(a) of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) (CERCLA Docket No. CERCLA-1-2001-0032). The Order was issued
to the Centredale Manor Performing Parties Group (Group) for a Removal Action to be
conducted at the Centredale Manor Restoration Project Superfund Site located in North
Providence, Rhode Island, hereinafter referenced as the “Site.” This Order was subsequently
amended by EPA to clarify milestones identified for the Removal Action. This First
Amendment to the Order was issued by EPA on September 6, 2001. A Second Amendment to
the Order was issued by EPA on September 23, 2002 to provide changes to the Removal Action
schedule. The Group has completed the Removal Action in accordance with the Order and

subsequent amendments.

The Removal Action consisted of a Non-Time-Critical Removal Action (NTCRA), and in
general included the restoration of Allendale Dam and the excavation of impacted recreational
and residential-use soils and floodplain sediments. This Completion of Work Report (CWR)
documents the NTCRA completed by the Group. This CWR has been prepared pursuant to
Paragraph VI.A.4 of the Statement of Work (SOW) included as Attachment A to the Order. This
report satisfies the requirements of the Order, Section 300.165 of the National Contingency Plan
(NCP) entitled OSC Reports, and the Office of Solid Waste and Emergency Response (OSWER)
Directive 9360.3-03 entitled Removal Response Reporting.

1.2 Background
1.2.1 Site Description

As defined by EPA, the Site consists of two parcels, 2072 and 2074 Smith Street (Route 44),
encompassing approximately 9.7 acres, as well as sediments and floodplain areas of the
Woonasquatucket River from Smith Street southerly to Lymansville Dam. The location of the
Site is illustrated in Figure 1-1. The 2072 Smith Street parcel is occupied by Brook Village
Apartments. This parcel is registered as Plat 14, Lot 200 in the Land Evidence Records of North
Providence, Rhode Island. Brook Village Apartments consists of an eleven-story apartment
building that houses approximately 135 elderly residents. A series of three paved parking lots
extend to the south of this building. The area of the parcel surrounding the building and parking

1-1 \g
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lots includes landscaped areas and a paved driveway accessing Smith Street and located along
the eastern property line. The parcel also includes an interim soil cap located adjacent to the
Woonasquatucket River. The parcel is bordered to the north by Smith Street, to the west by the
Woonasquatucket River, to the east by a drainage ditch (former tailrace), and to the south by the
2074 Smith Street parcel.

Centredale Manor Apartments occupies the 2074 Smith Street parcel and consists of an eight-
story apartment building that houses approximately 130 elderly residents. This parcel is
registered as Plat 14, Lot 250 in the Land Evidence Records of North Providence, Rhode [sland.
Two paved parking lots are located on this parcel to the north and west of the building. The
parking lots and building are located on the northern end of the parcel. The remaining area of
the parcel includes landscaped areas. The parcel also includes an interim soil cap on the
southern end of the parcel, which is bordered by the Woonasquatucket River to the west and
south. The parcel is bordered to the east by the former tailrace. The property is bordered to the
north by the Brook Village Apartments property.

122 Site History

Dioxin, primarily 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), as well as other chemical
constituents have been identified at elevated levels in sediments and soils at the Site. EPA has
identified twelve “Action Areas” (Action Area 1 through Action Area 12) to address the
impacted sediments and soils at the Site. The Action Areas are areas of the Site at specific
locations along the eastern shore of Allendale Pond, Lymansville Pond and the interconnecting
reaches of the Woonasquatucket River, including the area surrounding Allendale Dam. The
Action Areas also include the area of the former tailrace east of the Centredale Manor
Apartments.

EPA identified the Action Areas as those areas where dioxin concentrations in soils and
sediments were believed to exceed the removal action level. The removal action level
established by EPA is one part per billion (ppb) of the toxicity equivalent (TEQ) of 2,3,7,8-
TCDD. EPA generally defined the Action Areas as:

o Floodplain sediments in Allendale Pond between elevations of 92.5 and 93.5 feet above
mean sea level, referenced to the National Geodetic Vertical Datum (NGVD);

o  Floodplain sediments in Lymansville Pond between the existing shoreline and into the pond
to a depth of one foot of water;

« Residential and recreational-use soils between elevation 93.5 feet above mean sea level and
the ten-year flood elevation along the eastern shoreline of Allendale Pond and the Allendale

reach of the Woonasquatucket River;
1-2 | @
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« Residential and recreational-use soils along the eastern shoreline of Lymansville Pond and
the Lymansville reach of the Woonasquatucket River; and

o Floodplain and aquatic sediments in areas adjacent to and immediately upgradient and
downgradient of Allendale dam that are disturbed during dam restoration activities.

The Action Areas defined by EPA are illustrated in Drawings 1-1, 1-2, 1-3, and 1-4.

1.3 Purpose and Objectives

As defined in the SOW, the objectives of the NTCRA are to: (i) prevent migration of dioxin-
impacted sediments to downstream areas; (ii) eliminate or reduce the risk of human exposure to
sediments and soils containing concentrations of dioxin in excess of the removal action level (1
ppb of 2,3,7,8-TCDD (TEQ)); and (iii) properly dispose the waste materials generated during
implementation of the NTCRA. The restoration of Allendale Dam, which had partially breached
in November 1991 and more recently again in 2001, was identified by EPA as the component of
the NTCRA to prevent migration of impacted sediments to downstream areas. EPA identified
the excavation of impacted sediments and soils as the component of the NTCRA to eliminate or
reduce the risk of human exposure to sediments and soils containing concentrations of dioxin in

excess of removal action level.

The purpose of this CWR is to provide a summary description of the methods and procedures
that were used in implementing the NTCRA. Also, this CWR has been prepared to document the
results obtained during the implementation of the NTCRA. In addition, the purpose of this CWR
is to demonstrate achievement of the performance standards defined in the SOW.

1.4 Organization of the Report

As organized, this CWR provides a chronology of the methods and procedures used to restore
Allendale Dam and to excavate potentially impacted soils and sediments. The report includes a
description of the methods used to manage all solids and liquids during construction and
excavation activities. Records, including copies of all signed waste manifests, are provided to
document the off-Site disposal of materials generated during the NTCRA. In addition, this
report includes all quality assurance/quality control (QA/QC) construction documentation
generated during the implementation of the NTCRA. This report also includes a tabulation of all
laboratory analytical data obtained during the implementation of the NTCRA. Figures are
included to demonstrate the limits of excavation performed at the Site. A photodocumentation
log is provided to document the sequence of events in restoring Allendale Dam. This log also
includes photographs that document the excavation of impacted soils and sediments.

G:\Projects\1 5rp102\cmptn of work rpritext.doc
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The Allendale Dam Restoration Drawings that specify the as-built condition of the restored
Allendale Dam were submitted to EPA under correspondence dated May 29, 2003. A copy of
this correspondence is included in Appendix A. The as-built drawings submitted under this
correspondence are considered to be part of this CWR. Similarly, the data validation surnmary
reports submitted to EPA under correspondence dated October 4, 2002, November 8, 2002, and
November 22, 2002 are also considered to comprise part of this CWR. Copies of the
correspondence under which the data validation reports were submitted are also included in

Appendix A.

The organization of the remainder of this CWR is as follows:

A description of the NTCRA performance standards is provided in Section 2;

A summary of the design documents that were prepared in fulfillment of the SOW to allow
the implementation of NTCRA field activities is provided in Section 3.

A summary of the methods and materials used to restore Allendale Dam is provided in
Section 4;

A summary of the methods and procedures used to define the limits of excavation and to
excavate impacted soils and sediments is provided in Section 5.

A general description of access restrictions and institutional controls developed for the Site
is provided in Section 6;

A general description of the Post-Removal Site Control Plan (PRSCP) developed to protect
the measures taken pursuant to the NTCRA SOW is provided in Section 7,

A detailed breakdown of the cost to implement the NTCRA activities is provided in Section
8; and

A statement certifying that the information provided in this CWR is true, accurate, and
complete is provided in Section 9.
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2. NTCRA PERFORMANCE STANDARDS

In general, the performance standards specified in the SOW include the requirement to perform
the NTCRA activities in compliance with all applicable or relevant and appropriate requirements
(ARARs). A summary of the ARARSs is provided in Table 1. Table 1 also includes a summary
of the corresponding action taken in achieving each ARAR.

Specifically, the SOW stipulates that the NTCRA be designed and implemented to meet the

following performance standards: :

o Remove soil and adjacent sediment from residential and recreational-use properties that
contain dioxin in excess of the removal action level;

e In restoring the Site, replace excavated soil and sediment with like clean fill materials to
match the surrounding grade;

o Destroy excavated soil and sediment containing concentrations of dioxin in excess of 1 ppb
(TEQ) through controlled incineration at a licensed off-site location; and

e Restore Allendale Dam with provisions for water level controls and return Allendale Pond
to its original elevation by completing the spillway to an elevation of 93.5 feet above mean
sea level, NGVD.

As demonstrated in the remaining sections of this CWR, the Group has achieved these
performance standards by implementing the NTCRA activities in compliance with all ARARs
and the requirements specified in the design documents prepared in fulfillment of the SOW.
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3. DESIGN DOCUMENTS AND IMPLEMENTATION WORK PLAN

3.1 Introduction

The design-phase deliverables included securing access required to perform the NTCRA. These
deliverables also included the preparation of performance and operational specifications for the
restoration of Allendale Dam and the excavation of impacted soils and sediments. In addition,
the design-phase deliverables included the preparation and submittal of an Institutional Controls
Plan. The implementation-phase deliverables included the preparation of an Implementation
Work Plan (IWP). A description of each of these deliverables is provided in the sections that
follow.

32 Off-Site Access Agreements

Completion of the NTCRA field activities necessitated that consent to access private properties
be obtained from a number of property owners. Private properties to which access was critical in
implementing the NTCRA field activities included a number of properties east of the former
tailrace, Allendale Pond, Lymansville Pond, and the Woonasquatucket River. Obtaining consent
to access one property west of Allendale Pond, The Town Asphalt Company property (now
Johnston Asphalt Company property) located at 100 Allendale Way in Johnston, Rhode Island,
was also critical to implementing the NTCRA activities.

Consent to access The Town Asphalt Company property was granted to allow the
implementation of the NTCRA. Consent to access all but one private property east of the former
tailrace, Allendale Pond, Lymansville Pond, and the Woonasquatucket River was also granted.
The only property to which access could not be obtained is the property owned by Mr. and Mrs.
James R. Scott. The Scott property is located at 2 Mill Street in North Providence, Rhode Island.
This property is designated as Plat 14/Lot 268 in the Land Evidence Records of North
Providence, Rhode Island. The western extent of this property abuts the former tailrace in the
vicinity of Action Area 1, as shown in Drawing 1-1. Access agreements that were obtained were
previously submitted to the EPA in accordance with the SOW. EPA authorized the NTCRA
activities to proceed while continuing attempts were made to secure access to the Scott property.
In September 2003, EPA and ten responsible parties signed an Administrative Order on Consent
that provides for capping in and near the potentially impacted area of the Scott property.

G\Projects\15p102\cmptn of work rprittext,doc 3-1 ~
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33 Design Schedule and Design Work Plan

A Design Schedule, dated April 23, 2001, and a Design Work Plan, dated May 9, 2001, were
prepared by Loureiro Engineering Associates, Inc. (LEA) on behalf of the Group and were
submitted to EPA for review and approval. The work plan provides a description of the design
documents to be submitted pursuant to the schedule in complying with the requirements of the
Order. The design documents identified in this plan include a 100% Design, a Project
Operations Plan (POP) and an IWP. The Design Schedule and the Design Work Plan were
approved by EPA.

34 Institutional Controls Plan

An Institutional Controls Plan (ICP) was included as part of the IWP. This plan outlines the
approach to establish and maintain the necessary access restrictions and institutional controls to
ensure non-interference with the functional integrity and performance of the NTCRA. In
accordance with the requirements of the SOW, the ICP specifies that a negative easement
restricting the alteration of Allendale Dam be established. The ICP also specifies that Allendale
Dam shall be maintained by assuring that the spillway does not become obstructed with debris
causing the height of Allendale Pond to be raised, or potentially causing the restored dam to fail.
A description of the access restrictions and institutional controls taken in implementing the ICP
is presented in Section 6, and a description of the post-removal controls required to be
implemented at the Site is provided in Section 7.

35 Implementation Work Plan

An IWP, dated August 6, 2001, was prepared by LEA on behalf of the Group and was submitted
to EPA for review and approval. This plan incorporates a response, provided as Amendment 01,
to EPA comments to a draft version of the plan, dated July 9, 2001, previously submitted to and
conditionally approved by EPA. The August 6, 2001 IWP includes the 100% Design and the
POP identified in the Design Work Plan. The 100% Design incorporates LEA’s modifications to
the preliminary design and sequence of construction for the restoration of Allendale Dam that
was completed by the United States Army Corps of Engineers (USACE). The POP consists of a
Site Management Plan (SMP); a Sampling and Analysis Plan (SAP) consisting of a Field
Sampling Plan (FSP) and a Quality Assurance Project Plan (QAPP); a Site-specific Health and
Safety Plan (HASP); and a Community Relations Support Plan.

The August 6, 2001 IWP was subsequently amended to address additional comments to the plan
provided by EPA and USACE on August 10, 2001. The additional comments were addressed in
an interim amendment and in Amendment 02. The interim amendment was submitted to EPA on
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August 17, 2001 and provides design modifications for a concrete containment pad to be
constructed to temporarily store excavated soils and sediments generated during the
implementation of the NTCRA. Amendment 02, was submitted to EPA on August 31, 2001 and
addresses the additional comments provided by EPA and USACE on August 10, 2001. The
IWP, which incorporates Amendment 01, the interim amendment, and Amendment 02, was
approved by EPA. As discussed in Section 5 of this CWR, the EPA-approved IWP was
subsequently amended with Amendment 03 and Amendment 04.

3-3 @
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4. ALLENDALE DAM RESTORATION
4.1 Overview

LEA, through its wholly-owned subsidiary LEA-Cianci, Inc. (ILCI), performed the construction
activities to restore Allendale Dam. The area of Allendale Dam lies within Action Area 8, as
defined by EPA (Drawing 1-2). The sequence and scheme of construction in restoring Allendale
Dam is depicted in the photographs presented in Appendix B. A description of the construction
techniques and procedures employed in restoring Allendale Dam is presented in this section.

The construction of Allendale Dam was provided through the technical assistance and design
provided by GEI Consultants, Inc. (GEI). To ensure that construction activities did not cause
damage to features that have remained after restoration, the sequence and scheme of construction
was implemented in a safe and workmanlike manner. Furthermore, the construction techniques
and procedures were employed to minimize disturbance and impacts to the surrounding
residential and recreational-use properties.

As a first step in restoring Allendale Dam, the design and sequence of construction activities
previously completed by the USACE in 1997 were evaluated and modified. The design provided
by GEI included measures to minimize the downstream migration of sediment during
construction. The design also included modifications to the USACE’s design of the dam gate
structure. The design modifications provided for a mechanically-operated sluice gate. The
design prepared by GEI is included in the EPA-approved IWP. The activities performed in
restoring Allendale Dam pursuant to this design and that resulted in the restoration of Allendale
Pond to its elevation prior to the initial breach in 1991 are described in sections that follow.

4.2 Photographic Survey

The photographs presented in Appendix B provide a photographic survey of the Site. These
photographs include a survey of Action Area 8 prior to, during, and after the construction of
Allendale Dam. The photographs of Action Area 8 also provide a record of the major
construction phases and components of Allendale Dam. Specifically, the photographs document
the sequence of construction activities including: cutting and clearing trees; forming the concrete
extension of the gate structure wingwall; placing cofferdams for water control and diversion;
removing debris; rock coring and rock bolt testing; forming and pouring the concrete footing;
and forming and pouring the concrete wall. In addition, the photographs also document the
ancillary activities performed in support of the Allendale Dam restoration effort, including the
plugging of the raceway wall and the construction of the temporary containment pad. The post-

4-1 @
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construction photographs document the as-built condition of Allendale Dam. Reference to the
photographs presented in Appendix B is made at this time to facilitate an understanding of the
Allendale Dam restoration activities performed, as presented in the following sections.

43 Site Security

The measures taken to ensure Site security during the restoration of Allendale Dam included the
maintenance of the existing chain-link fence along Allendale Way. This fence restricts access to
the dam. These measures also included posting additional warning signs along the fence and
around Allendale Dam. Additional security measures included the installation of a gate within
the section of chain-link fence adjacent to the Town Asphalt Company, Inc. property to provide
access to the dam from the west embankment. Further security measures within the area of the
Site included erecting a temporary chain-link fence around the containment pad, erecting a
temporary construction fence around roll-off containers deployed on this property, and posting
additional warning signs.

4.4 Clearing Activities

The restoration of Allendale Dam required limited clearing within Action Area 8. Small trees
and shrubs were cleared from the west embankment of the Town Asphalt Company property.
These trees and shrubs were cleared so that a temporary access road leading to the area of the
dam could be constructed. Clearing along this embankment also enabled LCI to construct a
temporary cofferdam downstream of the work area. Along the east embankment, small trees and
shrubs were cleared in the area surrounding the existing gate structure of the dam.

The clearing activities within Action Area § included removing shrubs and cutting a limited
number of trees. Trees were cut to the ground surface and were chipped on-Site. The cleared
vegetation and wood chips were recycled off-Site at Smithfield Peat, a local recycling facility.

Clearing activities also included the removal of a limited number of tree stumps from the
embankment on the northeast side of the existing gate structure. After these stumps were
grubbed (removed), the stumps and associated root structures were physically shaken to remove
as much soil from the roots as possible. Because it was impracticable to remove all of the soil
from the stumps and root structures, a composite sample of the soil representative of the soil
affixed to the stumps and roots was sampled and analyzed to characterize the quality of the soil
prior to transporting the material for off-Site recycling. The sampling procedure included the
collection of one soil sample in accordance with the general procedures for soil sampling
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outlined in the FSP. The sample was analyzed for volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), Resource
Conservation and Recovery Act (RCRA) 8 metals, total petroleum hydrocarbons (TPH), pH, and
dioxins. The laboratory analytical results of this sample, identified as “CMS-RTS-001", are
summarized in Table 2. The results were submitted to the USACE for review and approval as
part of Construction Submittal 011. A copy of this submittal, approved by USACE, is provided
in Appendix C. Based on the laboratory analytical results and the approval provided by the
USAUCE, the tree stumps and associated root structures were transported off-Site for recycling at
Smithfield Peat.

Additional clearing activities included cutting and removing trees within the area of Allendale
Pond below an elevation of 93.5 feet. The trees were cut and removed from this area prior to
establishing the historic elevation of the pond. Upon removal from this area of the Site, the trees
were chipped for recycling off-Site at Smithfield Peat.

4.5 Temporary Containment Pad

A temporary containment pad was constructed on the property formerly owned by the Town
Asphalt Company and located north of the bridge connecting Allendale Way and Allendale
Avenue. The containment pad was designed and constructed to temporarily store excavated
material prior to off-Site disposal. This pad was constructed of concrete in accordance with the
details illustrated in Figure 4-1. The placement of an epoxy sealant on the concrete pad, the
installation of a 40-mil high-density polyethylene (HDPE) liner, and the placement of a filler
material (mastic) between the block walls and concrete pad were included as part of the
construction.

Once the temporary containment pad was constructed, a background soil sample was obtained
from the area immediately adjacent to the northeast corner of the pad. This soil sample was
collected to document the quality of the soil in this area of the Site prior to the use of the pad.
The sampling procedure included the collection of one soil sample in accordance with the
general procedures for soil sampling outlined in the FSP. The sample was analyzed for VOCs,
SVOCs, PCBs, RCRA-8 metals, TPH, pH, and dioxins. The laboratory analytical results of this
sample, identified as “CMS-CPAD-001", are summarized in Table 3.

Once the containment pad was no longer needed for the temporary storage of excavated material,
the pad was dismantled. Dismantling operations included the demolition of the concrete pad and
disposal of the concrete rubble at Pond View Concrete, a local recycling facility. Following the

®
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removal of the concrete containment pad, a soil sample was obtained from the area immediately
adjacent to the location from which sample “CMS-CPAD-001” was obtained. The sampling
procedure included the collection of one soil sample in accordance with the general procedures
for soil sampling outlined in the FSP. This sample was analyzed for VOCs, SVOCs, PCBs,
RCRA-8 metals, TPH, pH, and dioxins to document that the soil surrounding the pad was not
impacted as a result of containment pad operations. The laboratory analytical results of this
sample, identified as “CMS-CPAD-001R”, are summarized in Table 4.

The dioxin results reported for the sample obtained after the removal of the containment pad
were validated by Environmental Data Services, Inc. located in Concord, New Hampshire
(EDR). A copy of EDR’s laboratory data validation report is presented in Appendix D. As
provided in this report, the dioxin results reported for this sample are valid.

A comparison of the constituents detected in the soil samples obtained prior to and after the use
of the containment pad is presented in Table 5. As shown in this table, the results reported for
the sample obtained following the removal of the containment pad are consistent with those

reported for the sample prior to the use of the pad. Based on the validated results for sample

“CMS-CPAD-001R”, and on the comparison of the laboratory analytical results reported for the
two soil samples, the area of the temporary containment pad has not been impacted as a result of
the containment pad operations.

4.6 Temporary Access Road

A temporary access road was constructed on the west embankment of the Town Asphalt
Company property. This temporary road provided access from the top of the embankment to the
downstream side of the dam. Imported fill, consisting of gravel, compacted to sustain heavy
vehicle traffic, was used to construct this access road. The results of a sieve analysis performed
on the gravel by the material supplier were submitted to the design engineer, GEI, and to the
USACE for review and approval as Construction Submittal 002. A copy of this submittal is
provided in Appendix C. Based on the results of the sieve analysis, GEI and the USACE

approved the use of the gravel material at the Site. Upon the completion of the construction of

Allendale Dam, the temporary access road was removed and placed as fill on the upstream side
of Allendale Dam.
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4.7 Gate Structure Modifications

At the onset of construction activities, the gate structure included a broken stop log mechanism
that had been plugged with debris and sediment. The concrete, however, was in acceptable
condition, requiring only minor refurbishment. As a first step in restoring Allendale Dam, L.CI
refurbished the gate structure to protect temporary cofferdams to be installed in controlling and
diverting water during construction activities.

A temporary berm comprised of concrete blocks, clear polyethylene sheeting, and sand bags was
installed to prevent water from flowing into the gate structure. Once this berm was in place,
allowing the gate structure to be dewatered, the existing gate mechanism was removed along
with material, debris, and sediment. The material that was removed was temporarily placed on
the containment pad until it could be transported off-Site.

Modifications to the concrete gate structure were then made by LCI. These modifications
included the extension of the existing wingwall on the downstream side of the gate structure.
The concrete structure was also modified by installing a mechanically-operated gate mechanism.
Modifications to the gate structure also included mounting steel frames on the concrete structure
as part of a stop log system to be installed. The stop log system represents a change to the
design, not identified in the Dam Reconstruction Specifications included in the IWP. The stop
log system is comprised of eight pressure treated 4” x 8” oak logs affixed with lag bots and
lifting hooks. The sluice gate mechanism and stop log system modifications allow for the
adjustment of the water level in Allendale Pond. Additional modifications to the gate structure
included placing riprap in front of the gate structure, and applying a finish mortar to the concrete
surface of the gate structure.

Prior to pouring the concrete wingwall, the concrete mix design was provided to the USACE for
review and approval as Construction Submittal 003. A copy this submittal is provided in
Appendix C. Based on this mix design, the USACE approved the use of the concrete provided
that test data on the reactivity of the aggregates to be used in the concrete mix are submitted.
The reactive aggregate test data were submitted to the USACE for review and approval as
Construction Submittal 006. A copy of this submittal is provided in Appendix C. Based on the
test data, the USACE approved the use of the concrete mix.

During the concrete pour, Briggs Engineering & Testing obtained grout cube cylinders to test the
strength of the concrete. The grout cube cylinders were broken at seven days to test the strength
of the concrete. The test results were submitted to the USACE for review and approval as
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Construction Submittal 007. A copy of this submittal is provided in Appendix C. Based on
these test results, the USACE approved the concrete

The Dam Reconstruction Specifications included in the IWP required the submittal of the
manufacturer’s product data and specifications for the gate mechanism and associated sluice
gate. Accordingly, the product data and specifications were submitted to the design engineer and
the USACE for review and approval. A copy of this submittal, identified as Construction
Submittal 004, is provided in Appendix C. Upon review of the product data, GEI recommended
that the gate size be reduced from 60” x 96” to 60” x 48”. Based on this recommendation, the
sluice gate manufacturer, Rodney Hunt Company, provided design drawings specifying a 60” x
48” gate. These drawings were submitted to the design engineer and to the USACE for review
and approval. This submittal included an affidavit of compliance issued by the manufacturer,
and the manufacturer’s Operation & Maintenance (O&M) Manual. A copy of this submittal,
identified as Construction Submittal 009, is provided in Appendix C. Upon review of the sluice
gate design drawings and the accompanying information, the sluice gate and accompanying gate
mechanism were approved for installation. A figure illustrating the detailed specifications of the
modified sluice gate is provided as Figure 4-2.

4.8 Water Control and Diversion

After LCI extended the wingwall and mounted the steel frames on the gate structure, the
temporary concrete block berm was adjusted to divert water through the gate structure. A gravel
and concrete block cofferdam was then placed upstream and downstream of the proposed dam
location. The temporary cofferdams were installed to prevent water from entering the
construction area during reconstruction activities. The cofferdams were installed sufficiently
upstream and downstream to allow for material within the proposed dam location to be safely
excavated and to allow for equipment movement within the work area.

Prior to delivery and placement of the gravel used to construct the cofferdams at the Site, a
sample of the gravel was obtained. This sample was analyzed for VOCs, SVOCs, PCBs, RCRA-
8 metals, TPH, and pH. The laboratory analytical results were submitted to the USACE for
review and approval. Following an initial review of this submittal, the laboratory analytical
results were resubmitted to provide the method of sample preparation and analysis for each test
and to provide a more formal, final report of the results for the metals analysis, as requested by
the USACE. A copy of the revised submittal, identified as Construction Submittal 005, is
provided in Appendix C. Based on the laboratory analytical results presented in the revised
submittal, the USACE approved the use of the gravel material to construct the cofferdams.
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Water control and diversion measures also included plugging the raceway structure located east
of Allendale Dam. This was accomplished by forming and pouring concrete plugs to seal the
openings in the raceway structure. This measure resulted in the diversion of water flowing from
Allendale Pond away from the raceway and through the gate structure. Plugging the raceway
represents an addition to the Dam Reconstruction Specifications presented in the IWP.

4.9 Dewatering

The placement of the temporary cofferdams upstream and downstream of the proposed location
of Allendale Dam diverted the flow of water away from the work area. However, a limited
quantity of water continued to seep into the work area below the cofferdams. Thus, dewatering
measures were taken to remove water seeping in below the two cofferdams.

Dewatering measures included the placement of sandbags along the cofferdams to seal the areas
in which water was entering. These measures also included pumping water from the area below
the existing dam structure. Water was pumped from a temporary sump created upstream of the
work area as well as a temporary sump created downstream of the work area.

Prior to discharging pumped water back into the Woonasquatucket River downstream of the
work area, the water was treated to remove suspended sediment as required by the USACE and
the Rhode Island Department of Environmental Management (RIDEM). As required, pumped
water was treated to meet a discharge limit equal to ten Nephelometric turbidity units (NTUs)
above background conditions. In establishing background conditions, surface water samples
were obtained from six areas of the Woonasquatucket River at the Site, and were measured for
turbidity. The discharge limit was then established as the turbidity level equal to ten NTUs
above the average of the turbidity levels that were measured and recorded. The discharge limit
was established at 12.45 NTUs. The treatment system was then designed to meet this limit.

As designed, the treatment system consisted of two settling (frac) tanks; 50-micron (), 25 p, and
10 p sediment filters; and a 1,000-pound (Ib) (50 gallons per minute (gpm)) and two 2,000-1b
(100 gpm) carbon vessels, placed in series. A schematic of the treatment system, and the
turbidity data upon which the treatment system was based, was submitted to the USACE for
review and approval. A copy of this submittal, identified as Construction Submittal 00§, is
provided in Appendix C. Upon the USACE’s approval of this submittal, LCI initiated water
treatment activities.
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Water treatment activities were initiated by pumping water at a combined rate of approximately
250 gpm through the treatment system. Due to plugging of the sediment filters, the treatment
system was subsequently modified. As modified, water seeping into the work area was pumped
to the frac tanks and through a sand (4,500 lbs) and gravel (2,000 lbs) filter.

Dewatering activities continued until the concrete wall of the new dam was formed and poured.
Upon the completion of the dewatering activities, the frac tanks were cleaned and emptied by
pumping the water and residual sediment from the frac tanks through the sand and gravel filter.
The sediment that was mechanically filtered from the water was placed in lined roll-off
containers with the carbon, sand, and gravel used as part of the treatment systems. This material
was temporarily stored in the roll-off containers until the material could be transported off-Site.

4.10 Removal of Debris and Sediment

Restoring the existing dam included the removal of sediment, metal, wood, trash, and other dry
debris that had been deposited behind the dam. Once this material was removed and the
temporary cofferdams were constructed to dewater the work area, material in the proposed
location of the new dam was removed. This material included timbers set within the river bed at
the base of the existing dam and the underlying sediment. The timbers at the base of the existing
timber-frame structure were excavated, cut, and placed on the containment pad. The wood
timbers were subsequently chipped and placed in lined roll-off containers along with sediment
that was later excavated from below the existing dam. The timber frame located on the upstream
side of the proposed location of the new dam remained in place, as any attempt to remove this
~ structure would have jeopardized the safety of the dam reconstruction activities.

In removing sediment from below the existing dam, the sediment was first stockpiled at the base
of the west embankment to allow the material to free drain. The sediment was then placed in
lined roll-off containers within which sawdust had been placed to adsorb any remaining free
liquids. The roll-off containers were temporarily staged on the former Town Asphalt Company
property until they could be transported off-Site.

As per the Dam Reconstruction Specifications provided in the IWP, all of the sediment was to be

excavated to expose the underlying bedrock surface. Based on the USACE’s initial design, upon

which GEI’s design was based, the surface of the bedrock was inferred to be between one foot to
two feet below the timber frame. However, the bedrock surface was discovered to be as much as
ten feet below this elevation. This finding was initially made in setting the temporary sumps to
dewater the work area. The depth of the bedrock surface below the timbers was confirmed
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during the advancement of borings/rock cores by Guild Drilling Company, Inc. (Guild). Guild
advanced three borings/rock cores, LEA-1, LEA-2, and LEA-3, in assessing the competency of
the bedrock. Also at this time, a trench was excavated in the proposed area of the new dam. The
boring reports provided by Guild were submitted to the USACE for review and approval as
Construction Submittal 010. A copy of this submittal is provided in Appendix C. Based on the
findings summarized in the boring reports and on the findings of the excavated trench, it was
confirmed that the bedrock surface exists approximately five to ten feet below the timber frame.
Necessary modifications made to the design resulted in the excavation of less sediment than was
contemplated.

4.11 Off-Site Destruction of Debris and Sediment

The debris and sediment removed from the area of the dam were placed in lined roll-off
containers covered with a bed of sawdust to adsorb any free liquids released from the material.
Once the debris and sediment were placed, a bowed tarpaulin cover was secured over each
container. The roll-off containers were temporarily staged on the former Town Asphalt
Company property, pending transportation off-Site.

Approximately 340 tons of debris and sediment were removed from the area of the dam and
placed in the roll-off containers. The debris and sediment were then transported in the containers
for off-Site disposal. Approximately 315 tons of the debris and sediment were transported to
Bennett Environmental Inc.’s (Recupere Sol Inc.’s) facility in Saint-Ambroise, Quebec, Canada
for destruction through incineration. A copy of the annual report submitted to EPA summarizing
the export of this material is provided in Appendix E, along with the corresponding copies of the
transportation manifests and Certificates of Destruction. Following EPA approval pursuant to
the Off-Site Rule set forth in the NCP, the remaining material (sediment, metal, wood, trash, and
other dry debris) was transported to the Chemical Waste Management (CWM) - Chemical
Services, L.L.C. Subtitle C facility located in Model City, NY for disposal. Copies of the
transportation manifests and Certificates of Disposal provided by CWM are included in
Appendix F.

4.12 Design Modifications and Dam Construction

Based on the depth of bedrock below the dam, GEI assessed whether the new dam could be built
on the till material that exists above the rock. After concluding that the size of the footing for the
proposed dam was adequate; the material above the bedrock was suitable to carry the loads of the
dam and water; the rock anchors, as initially specified and designed, would still be effective; and
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the flow under the dam could be controlled with a toe drain system and grouted riprap spill pad,
'GEI modified the design. The modified design specified that the new dam be seated on
undisturbed till immediately below the timber of the old dam.

The construction of Allendale Dam in accordance with the modified design incorporated the
placement of a layer of 3/8” crushed gravel at the base of the dam. This layer, approximately
eighteen inches thick, provides a toe drain for the new dam. A copy of the gradation analysis of
the 3/8” crushed gravel was submitted to the USACE for review and approval. A copy of this
submittal, identified as Construction Submittal 012, is provided in Appendix C. Upon the
USACE’s approval of this submittal, LCI initiated the placement and compaction of the toe drain
material. In constructing the toe drain, LCI placed the 3/8” crushed gravel in stages so that the
toe drain could be extended beyond the gate structure.

The design of the new dam was also modified to incorporate the existing granite wall abutment
along the west embankment. During the excavation of the timber dam and surrounding
sediment, the existing granite wall was observed to extend below the dam footing elevation.
Thus, the design of the new dam was modified to keep the granite wall in place. The design
modification proposed by GEI and approved by the USACE included adjusting the concrete dam
so that it extends into the west embankment immediately downstream of the existing wall,
providing approximately eight feet of overlap with the existing granite wall abutment.

The concrete dam was adjusted approximately nine inches over 105 feet to extend into the

embankment immediately downstream of the granite wall. A detailed design of this modification

provided by GEI is provided in Appendix G. This design modification incorporates the
placement of a waterstop concrete accessory required and approved by the USACE. The
specifications of the concrete waterstop, identified as Construction Submittal 013 are provided in
Appendix C.

Upon the USACE’s approval of this design modification, LCI excavated material from the west
embankment immediately downstream of the existing granite wall abutment. LCI then
“chinked” and stabilized the existing wall by applying mortar to the granite wall abutment in
preparation of placing the concrete dam footing. Prior to forming and pouring the concrete
footing, a reinforcing steel bar (rebar) bending diagram and the specifications for the concrete
joint filler and joint sealant were submitted to the USACE for review and approval. A copy of
this submittal, identified as Construction Submittal 015, is provided in Appendix C. Once
approved by the USACE, the dam footing was poured by Horton Construction Company, Inc.
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During the concrete pour, Briggs Engineering & Testing inspected the rebar and obtained grout
cube cylinders to test the strength of the concrete. Copies of the inspection reports are provided
in Appendix H. The grout cube cylinders were broken at seven and 28 days to test the strength
of the concrete. The test results were submitted to the USACE for review and approval as
Construction Submittals 014 and 014a. Copies of these submittals are provided in Appendix C.
Based on these test results and the results of the inspections performed by Briggs Engineering &
Testing, the USACE approved the concrete.

In preparation of forming and pouring the concrete wall, specifications for the concrete form
liner were submitted to the USACE for review and approval. A copy of this submittal, identified
as Construction Submittal 016, is provided in Appendix C. Upon approval from the USACE, the
concrete wall was formed and poured. As specified, an elastomeric textured concrete form liner
was used to provide an Ashlar Stone Texture concrete pattern on the exposed face of the concrete
dam wall. Once set in place, granite cap stones were affixed to the top of the dam wall.

After the concrete dam was constructed, a grouted riprap pad was placed over the top of the toe
drain material to serve as a scour pool to protect the toe drain from damage due to water falling
over the spillway. The grouted rip rap pad was designed and constructed to be approximately
three feet thick. This pad extends fifteen feet downstream from and over the length of the dam
(approximately 100 feet). The design specifications for the toe drain and grouted riprap pad, as
approved by the USACE, are provided in Appendix I. Loose riprap was placed over the grouted
rip rap pad.

To seal off the pea gravel layer below the dam, a loose lean concrete flowable fill was placed just
upstream of the dam, between the new dam wall and the portion of the old dam that was left in
place. The flowable fill mix design and specifications were submitted to the USACE for review
and approval. A copy of this submittal, identified as Construction Submittal 017, is provided in
Appendix C. Once approved by the USACE, the flowable fill was placed as specified. After the
flowable fill was set in place, the lower cofferdam was removed and the cofferdam material was
placed on top of the flowable fill material.

Seating the new dam on the dense, undisturbed till required that additional modifications to the
design be implemented. The additional design modifications included modifications to the
methods for rock drilling and anchor bolt installation. The rock anchor bolt specifications
approved by the USACE are provided as Submittal 001 as part of Appendix C. The revised
design required the installation of the rock anchor bolts through a four to ten foot thick layer of
dense till. The specific rock anchor bolt installation procedure that was used is provided in
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Appendix J. This procedure included the requirement that the anchor lock-off load be revised
from 150 kips to 100 kips. Upon the USACE’s approval of this revised procedure, Terra
Drilling Company, Inc. (Terra), installed the rock anchors. Once installed, Terra tested the lock-
off loads on each rock anchor. Based on the tests performed by Terra, all of the rock anchors
were satisfactorily installed. The rock anchor test results approved by the USACE are included
as Construction Submittal 018 in Appendix C.

4.13 Restoration

Restoration activities included the placement of topsoil along the east and west embankments of
Action Area 8. Approximately four inches of topsoil were placed in accordance with the
specifications provided in the IWP. Hydroseed was then applied to the topsoil in accordance
with the specifications provided in the IWP. The hydroseed was applied in re-establishing a
suitable stand of growth in the areas that had been disturbed during the reconstruction of
Allendale Dam.

4.14 Dam Inspection

Following the completion of construction activities associated with the restoration of Allendale
Dam, a pre-final dam inspection was performed by EPA, the USACE, RIDEM, and LCI
personnel on April 3, 2002. Based on this inspection, a “punch-list” of final tasks needed to be
completed was developed. The remaining “punch-list” of tasks included the following items:

« Remove the temporary electrical drop from the former field office trailer location;

« Remove the pile of weeds and brush generated when the trailer location was prepared,;

o  Transport and dispose of the remaining debris requiring off-Site disposal as part of the dam
reconstruction activities;

« Install the remaining piece of the sluice gate opener; and
« Install a steel plate over the existing hole in the gate structure above the location of the new
sluice gate.

Documentation summarizing the pre-final dam inspection is provided in Appendix K.

Subsequent to completing these tasks, a final inspection of the Allendale Dam restoration
activities was performed by EPA, USACE, RIDEM, and LCI. This inspection was performed on
June 17, 2002, at which time the “punch-list” of tasks were reviewed. During the inspection, it
was noted that the electrical power drop was removed; the weed pile created when the trailer was
mobilized to the Site was removed; the areas along the embankments were seeded and grass was
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established; all remaining debris stockpiled on the containment pad was transported off-Site for
proper disposal; the remaining piece of the gate opener was installed; and all equipment was
removed from the Site. Based on this final inspection, EPA acknowledged that the construction
activities associated with the restoration of Allendale Dam were complete. Documentation
summarizing the final dam inspection is provided in Appendix K.

Subsequent to performing the inspections of Allendale Dam, seepage was observed to be flowing
from the stone wall of the east embankment located adjacent to outlet of the sluice gate structure.
To secure the embankment, LCI placed grouted rip rap over the soil located downstream of the
sluice gate structure. Also, additional grouting activities were performed to fill the potential
voids beneath the sluice gate structure and to mitigate the observed seepage. The grouting
activities were conducted by Jeans Waterproofing, Inc. of Auburn, Maine on October 21, 2004.
Representatives of GEI and the USACE were on-site to observe the grouting activities.
Approximately 100 gallons of Aqua-Tite grout were pumped below the sluice gate structure to
fill the existing voids. A dye test was performed at the conclusion of the grouting activities and
was used to confirm that the observed seepage had been mitigated. A summary of the grouting
activities is provided in the memorandum included in Appendix K.

4-13
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5. SOIL AND SEDIMENT EXCAVATION
5.1 Overview

A summary of the methods and procedures used to define the limits of excavation is provided in
this section. A summary of the methods and procedures used to excavate the areas containing
potentially dioxin-impacted soil and sediment is also provided. As discussed below, potentially
impacted soil and sediment were removed from the Action Areas generally defined by EPA. The
vicinity of the Action Areas defined by EPA are illustrated in Drawings 1-1, 1-2, 1-3, and 1-4.
These areas are characterized as areas containing:

e Flood plain sediments in Allendale Pond between elevations of 92.5 and 93.5 feet above
mean sea level, referenced to the NGVD;

o  Flood plain sediments in Lymansville Pond between the existing shoreline and into the pond
to a depth of one foot of water;

« Residential and recreational-use soils between elevation 93.5 feet above mean sea level and
the ten-year flood elevation along the eastern shoreline of Allendale Pond and the Allendale
reach of the Woonasquatucket River; and

o Residential and recreational-use soils along the eastern shoreline of Lymansville Pond and
the Lymansville reach of the Woonasquatucket River.

A topographic survey was first performed to field locate these areas as well as the sampling
locations, as specified in the IWP. Soil and sediment samples were then obtained and analyzed
in defining the limits of excavation within each Action Area. Sampling was conducted in Action
Area 1 pursuant to the IWP. However, EPA excluded excavation in Action Area 1 from the
NTCRA so that this area could be addressed at a later date. In September 2003, EPA and ten
responsible parties signed an Administrative Order on Consent that provides for capping in and

near Action Area 1.

Once defined, the impacted soil and sediment were excavated and the areas of excavation were
restored. Excavation techniques and procedures were employed to minimize disturbance and
impacts to the surrounding residential and recreational-use properties. A detailed description of
the activities performed in removing impacted soil and sediment is provided in the following

sections.

5-1 \5!
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5.2 Surveys
521 Photographic Survey

The photographs presented in Appendix B include a photographic survey of the activities
completed at the Site in the Action Areas defined by EPA. In general, these photographs
document the conditions of each Action Area from which soil and/or sediment were removed.
The photographs depict the conditions prior to, during, and after the completion of the
excavation and restoration activities. The photographs also provide a record of the material
handling and storage operations associated with the excavated soil and sediment. Reference to
the photographs presented in Appendix B is made at this time to facilitate an understanding of
the methods and procedures implemented during the soil and sediment excavation component of
the NTCRA.

522 Topographic Survey

A topographic survey was performed by Guerriere & Halnon, Inc, a Rhode Island licensed
professional land surveyor, to field locate the 92.5-foot and 93.5 foot elevation, the ten-year
flood elevation, and sampling locations within each Action Area along the eastern shoreline of
Allendale Pond and the Allendale reach of the Woonasquatucket River. The elevation of the
crest of Lymansville Dam was also surveyed to identify the elevation of Lymansville Pond and
to field locate the horizontal limits of the Action Areas that are below at least one foot of water
along the eastern shoreline of Lymansville Pond and the Lymansville reach of the
Woonasquatucket River. The elevation of Lymansville Pond was surveyed at approximately 77
feet above mean sea level. The sampling locations within each Action Area along the eastern
shoreline of Lymansville Pond and the Lymansville reach of the Woonasquatucket River were
also field located.

53 Sampling and Analytical Approach

Although each Action Area was established in general by the EPA, previously obtained data
were insufficient to adequately define the limits of excavation within each Action Area. To
define the limits of excavation and as required by the Order, LEA implemented a sampling and
analysis (immunoassay screening) program. In accordance with this program, soil and sediment
samples were obtained from within Action Areas 1, 2, 3,4, 5,6, 7,9, 10, 11, and 12. Impacted
sediments within Action Area 8 were addressed during the construction activities associated with

restoring Allendale Dam.
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The soil and sediment samples were obtained from the locations staked by the surveyor in
accordance with the FSP. These sample locations were centered on previous sample locations
characterized by EPA as containing concentrations of dioxin that exceed 1 ppb. In accordance
with the FSP, a grid-based sampling approach was implemented to define the limits of soil and
sediment containing concentrations of dioxin that exceed 1 ppb. Generally, three samples were
obtained from each residential-use or recreational-use soil sample location. The samples were
obtained from three discrete depth intervals identified as 0-6”, 6-12”, and 12-24” below grade.
Two samples were obtained from each floodplain sediment sample location at depths of 0-6” and
6-12” below grade.

In accordance with the FSP, the soil and sediment samples were obtained using clean stainless
steel bucket augers, trowels, spades, or macro-core sampling tubes. Each sample was thoroughly
mixed and homogenized. If standing water was observed to be present on the sample, an attempt
was made to dry the sample by placing the sample on an absorbent pad to wick water away from
the sample. Each sample was examined and a general description of the soil or sediment was
recorded on a geologic boring log.

Following homogenization, each sample was placed directly into a Teflon®-lined, four-ounce
glass jar. The sample jars were then placed on ice in a cooler in preparation for transporting the
samples to LEA’s laboratory. The samples were delivered to LEA’s laboratory by ground
courier under proper Chain-of-Custody documentation.

The soil and sediment samples were screened for 2,3,7,8-TCDD using a Competitive Enzyme
Immunoassay (EIA) methodology at LEA’s laboratory. The EIA methodology was used to
provide a relatively rapid indication of the presence of dioxin at concentrations that likely exceed
1 ppb. The EIA screening results were intended to provide “real-time” data in assessing the need
to refine the limits of dioxin-impacted soil and sediment. As such, the results were used to guide
characterization efforts by means of an adaptive sampling strategy, in which the screening results
were used to readily direct the collection of the next round of samples. The screening results
were used to provide a general indication of the limits of excavation; the specific limits of
excavation were based on laboratory analytical results for the samples analyzed in accordance
with EPA Method 8290.
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54 Revised Sampling and Analytical Approach
54.1 Overview

Based on initial EIA screening results, elevated levels of dioxin appeared to extend beyond the
limits of the Action Areas defined by EPA. To better understand the possible extent of dioxin-
impacted soil and sediment at the Site, LEA implemented a revised sampling and analytical
program. This revised program was implemented to assess the extent of elevated levels of dioxin
beyond the limits of the EPA-identified Action Areas. The revised sampling approach is
described in Amendment 03 to the IWP, which was approved by EPA. A summary of the
procedures used in implementing the revised sampling and analytical approach are discussed
below.

542 Evaluating the Distribution of Dioxin-Impacted Soil and Sediment

To ascertain whether dioxin-impacted soils and sediments exist beyond the EPA-defined Action
Areas, samples were obtained during April 2002 from twenty boring locations adjacent to
Allendale Pond. The sample locations are illustrated in Figures 5-1 through 5-10. The sample
locations illustrated in these figures were assigned an alphanumeric code that identifies locations
from where the samples were obtained (adjacent to Allendale Pond (AP)), the type of sample
(delineation), and the sequential sample number (01 through 20). According to this sampling
nomenclature, the delineation samples obtained to assess the extent of dioxin beyond the EPA-
defined Action Areas were identified as AP-DEL-01 through AP-DEL-20.

As a first step in obtaining samples from these locations, the survey subcontractor staked the
sampling locations in the field. Two samples were obtained from each staked location. The
samples were obtained using a stainless steel bucket-auger, macro-core drive tube, or hand
trowel, as Site conditions dictated from a depth of 0—12 inches and 12-24 inches below the
ground surface. Thus, a total of 40 samples were obtained.

The samples were analyzed by Severn Trent Laboratories, Inc. (STL) located in Sacramento,
California using EPA Method 8290. The laboratory analytical results were validated by EDR in
accordance with the Region I Data Validation Functional Guidelines for Evaluating
Environmental Analyses. The data validation summary report for this sampling event was
submitted to EPA under correspondence dated October 4, 2002 (Appendix A).

The validated results were evaluated relative to the 1.0 ppb criterion. A summary of the
laboratory analytical results is provided in Table 6. The results for each sample location are also
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shown in Figures 5-1 through 5-10. As shown in Table 6, one sample, AP-DEL-04, was reported
to contain a concentration of dioxin above 1 ppb. All of the remaining samples were reported to
contain concentrations of dioxin below 1 ppb. Based on these results, and in accordance with
Amendment 03 to the IWP, a modified, grid-based sampling approach was used to obtain
additional samples in delineating the specific limits of dioxin at the Site. The delineation of the
specific limits of dioxin included sampling soil around sample location AP-DEL-04, defined as
Action Area 03/04.

543 Defining the Specific Limits of Dioxin-Impacted Soil and Sediment

To define the specific limits of dioxin-impacted soil and sediment, a modified, grid-based
sampling approach, approved by EPA, was adopted. In general, the grid-based approach was
based on EPA sample locations that were reported to contain dioxin concentrations greater than
1.0 ppb and that were used by EPA to define the Action Areas. The EPA sample locations are
noted in Drawings 1-1 through 1-4.

For each EPA sample location reported to contain dioxin concentrations greater than 1.0 ppb, a
triangular-grid (five-foot grid) was staked in the field. The grid was centered on the EPA sample
location. At each node of the grid, a composite sample comprised of three grab samples
collected within approximately one foot of the node was obtained. The grab samples were
obtained from a depth of 0-24 inches below the ground surface, or from the ground surface to the
water table for those areas where the water table was clearly identified and present above a depth
of 24 inches. The locations, sampled during July 2002, are illustrated in Figures 5-11 through 5-
22.

For the Action Areas defined by EPA results of sediment samples obtained below the elevation
of the pond(s) (e.g., Action Areas 5, 6, and 11), three soil borings were advanced to a depth 24
inches (or to the water table), upslope and east of the EPA sediment sample locations. The
locations of these soil borings are shown in Figures 5-16, 5-17, and 5-21. These soil borings
were spaced approximately five feet apart. A composite sample comprised of the soil obtained
from these three locations was prepared. A similar sampling approach was used to define the
specific limits of dioxin-impacted soil surrounding sample location AP-DEL-04 (Action Area
03/04), as shown in Figure 5-14.

In obtaining the samples used to define the specific limits of dioxin, the surveyor staked the
sampling locations in the field. The samples were obtained from each staked location, as
planned, using a stainless steel bucket-auger, macro-core drive tube, or hand trowel, depending
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upon Site conditions. Each sample was examined and a general description of the soil or
sediment was recorded on a geologic boring log. Copies of the geologic boring logs are
provided in Appendix L.

Each sample was assigned a unique sample location identification number consisting of an
alphanumeric code that identifies that the samples were obtained within a specific “Action Area”
(01), the type of sample (delineation), and a sequential sample number. According to this
sampling nomenclature, the delineation samples obtained to assess the extent of dioxin within the
Action Areas were identified, for example, as “01-DEL-100".

The samples were analyzed by STL using EPA Method 8290. The laboratory analytical results
were validated by EDS in accordance with the Region I Data Validation Functional Guidelines
for Evaluating Environmental Analyses. The data validation summary report for this sampling
event was submitted to EPA under correspondence dated October 4, 2002 (Appendix A).

The validated results were evaluated relative to the 1.0 ppb criterion. A summary of the
laboratory analytical results is provided in Table 7. The results for each sample location are also
shown in Figures 5-11 through 5-22. As shown in Figure 5-11, the limits of dioxin-impacted soil
and sediment are not defined by the laboratory analytical results for the samples obtained.
Concentrations of dioxin reported to be present in these samples exceed 1.0 ppb. Upon further
evaluation of the information provided for this Action Area, EPA excluded Action Area 1 from
the NTCRA so that this area could be adequately addressed at a later time. As shown in the
remaining figures, with the exception of Action Area 03/04 and Action Area 10, the limits of
impacted soil and sediment are defined by the laboratory analytical results of the samples
obtained.

As shown in Figure 5-14, the limits of dioxin are not defined by the samples obtained. Samples
obtained from location 03/04-DEL-101 and from location 03/04-DEL-103 were reported to
contain concentrations of dioxin that exceed 1.0 ppb. Accordingly, the sampling grid was
expanded as approved by EPA to obtain additional samples from sample locations 03/04-DEL-
104 and 03/04-DEL-105. These additional samples were obtained and analyzed on September
10, 2002 in accordance with the above-referenced protocol. Also, as shown in Figure 5-20, the
sample obtained from location 10-DEL-303 was reported to contain a concentration of dioxin
that exceeds 1.0 ppb. Thus, on September 10, 2002 a sample from location 10-DEL-304 was
obtained and analyzed in accordance with EPA approval and the above-referenced protocol. The.
laboratory analytical results for the samples obtained on September 10, 2002 were validated by
EDS in accordance with the Region I Data Validation Functional Guidelines for Evaluating
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Environmental Analyses. The data validation summary report for this sampling event was
submitted to EPA under correspondence dated November 8, 2002 (Appendix A). The validated
results were evaluated relative to the 1.0 ppb criterion. A summary of the laboratory analytical
results is provided in Table 8. The results for these additional sample locations are also shown in
Figure 5-14 and Figure 5-20. Based on these results, the limits of dioxin were defined within
these Action Areas.

5.5 Soil and Sediment Removal

Based on the laboratory analytical results used to define the specific limits of dioxin-impacted
soil and sediment, Amendment 04 to the IWP was prepared and later approved by EPA. This
amendment describes modified procedures to be used in removing the impacted soil and
sediment. The impacted soil and sediment were excavated during October — December 2002. A
summary of the procedures used in removing the soil and sediment, in accordance with
Amendment 04 is provided in this section.

Prior to excavating soil and sediment from Action Areas 2, 3, 03/04, 4, 5, 6, and 7, the elevation
of Allendale Pond was lowered by removing stop logs and raising the associated sluice gate at
Allendale Dam. Prior to excavating soil and sediment from Action Areas 9, 10, 11, and 12
adjacent to Lymansville Pond, a temporary cofferdam was placed sufficiently beyond the
proposed excavation limits of each area to minimize the amount of water in the excavation area.
The temporary cofferdams were constructed of staked hay bales placed in front of a water-filled
portable barrier (Aqua Dam®). As presented in Amendment 04 to the IWP, water was pumped
from these areas over the cofferdams and back into Lymansville Pond in dewatering the areas of
sediment removal.

The limits of excavation within each Action Area were identified by survey and were staked in
the field. These limits are illustrated in Figures 5-12 through 5-22. Soil and sediment were
excavated from within the marked excavation boundaries using a vacuum truck system, light
construction equipment, and hand tools. The vacuum truck system, operated by Environmental
Remediation Services, LLC (ERS), was comprised of a vacuum and hose system, capable of
excavating soil and sediment over great distances. Using this technique, soil and sediment were
excavated and vacuumed directly into the body of the vacuum truck. The use of the vacuum
truck system minimized the disturbance to the residential properties.

Within each of the areas of excavation, the soil and sediment were excavated to a depth of two
feet below ground surface. The depth of each excavation was measured in the field using a
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batter board to assure uniformity of the excavation and to verify that the proposed two feet of
soil and sediment had been excavated.

The excavated soil and sediment were transported in the vacuum truck from each area of
excavation to the containment pad. The amount of material excavated from within each Action
Area was recorded on a Bill of Lading, a copy of which was maintained by ERS in transporting
each load of excavated material to the containment pad. The Bill of Lading documentation is
provided in Appendix M. Approximately 100 cubic yards of soil and sediment were excavated.

Free liquids that were removed with soil and sediment were readily adsorbed by sawdust placed
in the body of the vacuum truck prior to the excavation process. Any remaining free liquids
were removed from the body of the vehicle to the extent practicable prior to placing the soil and
sediment on the containment pad. The free liquids were treated using a bag filter and carbon
polish treatment train prior to being discharged to the Woonasquatucket River at the base of
Allendale Dam. Once the treatment process was complete, the carbon used to treat the liquids
was placed on the containment pad along with the excavated material until it could be
transported for off-Site disposal.

After transporting the material to the containment pad, sawdust was thoroughly mixed within the
soil and sediment to adsorb any remaining free liquids. Once thoroughly mixed, the stockpiled
material was leveled-off to a uniform height of approximately five feet, and encompassing an
approximate area of 15 feet by 40 feet. The material placed on the containment pad was covered
with polyethylene sheeting, and the containment pad was secured pending transportation to an
off-site disposal facility.

Upon completing the removal of soil and sediment from each Action Area, the elevation of
Allendale Pond was restored by closing the sluice gate and resetting the stop logs at Allendale
Dam. The temporary cofferdams placed in the Action Areas adjacent to Lymansville Pond were
removed. In addition, the material stockpiled on the containment pad were properly disposed
and the Site was restored as described in the sections that follow.

5.6 Characterization of Excavated Material

The material excavated from each Action Area and stockpiled on the containment pad was
sampled to characterize the material for off-Site disposal. The samples were obtained in
accordance with the EPA-approved protocol outlined in Appendix N. The samples were
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obtained to identify the dioxin concentration in the soil and sediment, and to identify whether the
soil and sediment exhibit hazardous characteristics.

In accordance with the prescribed sampling protocol, LEA obtained samples from the stockpiled
material. Four separate composite samples were obtained: COMP-C1, COMP-D1, COMP-D2,
and COMP-D3. As illustrated in the schematic provided in Appendix N, sample COMP-C1 was
obtained by dividing the entire stockpile into two layers: each containing eight grid nodes. The
layers were located at 1/3 depth (1.7 feet) and 2/3 depth (3.3 feet) of the stockpile. Six sample
locations were then randomly selected from the 16 numbered grid nodes. Using a stainless steel
auger bucket, one grab sample was obtained from each of the six sample locations. Grab
samples were obtained from node locations 3, 4, and 7 at 1/3 depth of the stockpile; and from
node locations 10, 11, and 12 at 2/3 depth of the stockpile.

Each grab sample was screened for the presence of VOCs using a photoionization detector
(PID). Based on this field screening, a portion of the sample exhibiting the highest VOC reading
was submitted to STL in Connecticut for the analysis of VOCs. This sample was obtained from
Node-3. The remainder of this sample was composited with the five remaining grab samples.
This composite sample was vigorously homogenized and was submitted to STL-Connecticut for
the analysis of SVOCs, TPH, PCBs, RCRA-8 metals (mass), pesticides and herbicides,
reactivity, ignitability, and pH. The results of the analyses were used to assess whether or not the
soil and sediment is characteristically hazardous.

Three additional composite samples, COMP-D1, COMP-D2, and COMP-D3, were obtained to
assess the concentration of dioxin in the soil and sediment. First, the stockpile was divided into
three equal sections, as shown in the schematic provided in Appendix N. Each section was
divided into two layers; each containing eight grid nodes. The layers were located at 1/3 depth
(1.7 feet) and 2/3 depth (3.3 feet) of the stockpile. Six sample locations were then randomly
selected from the 16 numbered grid nodes within each section. Using a stainless steel auger
bucket, one grab sample was then obtained from each of the six sample locations within each
section. The sampled node locations are illustrated in the schematic provided in Appendix N.
The grab samples obtained within each section were combined to form one composite sample for
each section. Each composite sample was vigorously homogenized. The three composite
samples were submitted to STL-Sacramento, California for the analysis of dioxin.

The results of the grab sample obtained from Node-3, and the composite sample, COMP-CI1,
analyzed by STL in Shelton, Connecticut are summarized in Table 9. As presented in Table 9,
the concentration of lead detected in the composite sample was 149 milligrams per kilogram
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(mg/kg). To assess whether the soil/sediment was characteristically hazardous for lead (>5.0
milligrams per liter (mg/l)), a toxicity characteristic leachate procedure (TCLP) was performed
on the composite sample. As presented in Table 9, a reported TCLP result of 0.153 mg/l
demonstrates that the material was not characteristically hazardous for lead. Based on this result
and the other waste characterization results, the soil and sediment was characterized as non-

hazardous.

The results of composite samples COMP-D1, COMP-D2, and COMP-D3 analyzed by STL-
Sacramento are summarized in Table 10. As shown in Table 10, the total TEQ concentration
calculated for two of the samples (COMP-D1 and COMP-D3) is 0 ppb. The total TEQ
concentration for the third sample is 0.63 ppb. Thus, the dioxin concentration within the
stockpiled material was below the human health risk-based criterion of 1.0 ppb (TEQ).

5.7 Disposal of Excavated Material

Based on the characterization results obtained for the stockpiled material, EPA authorized the
disposal of the material at an off-Site disposal facility, pending approval of the facility in
accordance with the Off-Site Rule set forth in the NCP. Arrangements were made to dispose of
the material at the CWM Subtitle C facility located in Model City, New York. Upon receipt of
confirmation from EPA that the CWM Model City, New York facility is operating in compliance
with the applicable Off-Site Rule requirements, the stockpiled material was transported to this
facility. Copies of the Non-Hazardous Waste Manifests documenting the proper transportation
of the material to this facility are provided in Appendix O. Approximately 125 tons of material
were transported to and disposed at this facility. Copies of the Certificates of Disposal for the
non-hazardous material are provided in Appendix P.

5.8 Site Restoration

Site restoration activities performed during the soil and sediment excavation component of the
NTCRA included backfilling soil borings advanced through soil located on residential-use and
recreational-use properties. Upon completing each boring, the soil borings were backfilled with
topsoil. As provided in the IWP, the borings advanced through floodplain sediment were not
backfilled.

The Site restoration activities also included backfilling areas excavated for the removal of soil
and sediment. Upon the removal of the soil and sediment from the limits of each excavation,
these areas were backfilled with clean bank run gravel. The gravel was placed to an elevation of
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approximately four inches below the pre-disturbed elevation in landscaped areas, and to the pre-
disturbed grade in all other areas. For the landscaped areas, the areas of excavation were
restored to the pre-disturbed grade by placing approximately four inches of clean topsoil. Once
the topsoil was placed, these areas were seeded in re-establishing a proper stand of vegetation.

Restoration activities completed at the Site also included the removal of the temporary fence
surrounding the concrete containment pad and demolition and removal of the pad. Prior to the
demolition of the containment pad, the polyethylene liner covering the pad was removed for off-
Site disposal with the excavated material. The concrete blocks were then removed from the pad,
and the pad was demolished. The resulting concrete rubble was transported to Pond View
Concrete, a concrete recycling facility. After removing all of the concrete rubble, the area of the
pad was graded to pre-disturbed elevations.

5.9 Site Inspection

Following the completion of soil and sediment excavation activities, a pre-final inspection was
performed by EPA, the USACE, RIDEM, and LEA personnel. This inspection was performed
on September 9, 2003 to identify final actions that may be necessary in closing out the field work
performed pursuant to the Order. The inspection included an inspection of each Action Area
from which soils and sediments were removed. The Site inspection also included an inspection
of the arca where excavated soils and sediments were temporarily staged on the concrete
containment pad. In addition, the inspection included an inspection of the earthen embankment
adjacent to Allendale Dam. The embankment was inspected to assess the adequacy of the
vegetative cover on the embankment soils.

Based on this inspection, a “punch-list” of final tasks needed to be completed was developed.
This “punch-list™ of tasks included the following items:

o Action Area 2: Properly secure the chain-link fence surrounding the Grenier residence
property.

o Action Area 9: Provide loam and seed to a limited portion of exposed gravel within this
Action Area.

o Concrete Containment Pad Area: Remove several “Hazardous Materials” warning signs
that were posted on the chain-link fence in this area.

« Allendale Dam Earthen Embankment: Remove a small (approximately two-inch diameter)
tree present adjacent to the sluiceway gate structure.

©
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Based on the inspection performed, no other actions were required. Documentation summarizing
the pre-final inspection is provided in Appendix K.

Subsequent to completing these tasks, a final inspection of the areas affected by the soil and
sediment removal activities was conducted by EPA, RIDEM, and LCI. This inspection was
conducted on October 7, 2003, at which time the “punch-list” deficiencies identified during the
September 9, 2003 pre-final inspection were reviewed. Specifically, the inspection was
performed to verify that the “punch-list” deficiencies have been corrected and that the NTCRA
performance standards have been met.

During the final inspection it was noted that: the chain-link fence surrounding the Grenier
residence property had been secured by affixing several pieces of appropriately-gauged wire to
the fence; loam had been placed over the limited portion of exposed gravel within Action Area 9
and growth had been re-established in this area through proper seceding; the “Hazardous
Materials” warning signs posted on the chain-link fence in the area of the concrete containment
pad were removed; and the tree present adjacent to the sluiceway gate structure was cut at its
base and removed, and that the remaining stump was sealed with a prune sealer to prevent the

re-growth of any offshoots.

Based on this final inspection, EPA acknowledged that the field work required pursuant to the
Order was complete and that the performance criteria of the NTCRA had been attained.
Documentation summarizing the final inspection is provided in Appendix K.
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6. ACCESS RESTRICTIONS AND INSTITUTIONAL CONTROLS

In accordance with the ICP and the Order, a Declaration of Covenants and Environmental
Protection/Conservation Easement (easement) was prepared that restricts alteration of Allendale
Dam in any way until such time as the dam is no longer considered by EPA to be necessary for
meeting the response action objectives at the Site, and that grants to RIDEM a right of access to
the dam. The easement runs with the land and is binding on all successors and assigns of the
current owner of Allendale Dam: THE MILL. AT ALLENDALE CONDOMINIUM (Mill at
Allendale). The easement was submitted to the Mill at Allendale and to EPA for review. Upon
receiving the necessary approvals from EPA, the document was presented to the Mill at
Allendale for execution. The easement was executed on October 24, 2002 and was recorded in
the Land Evidence Records of the Town of North Providence and the Town of Johnston on
March 11, 2004. A certified copy of the recorded document is provided in Appendix Q. The
recorded document ensures the functional integrity of Allendale Dam.

Because none of the property where access and/or land/water use restrictions that are needed to
implement the Order is owned or controlled by any of the Respondents, no easement or other
institutional controls are required with respect to property owned by the Respondents.
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7. POST-REMOVAL SITE CONTROL PLAN

In accordance with Paragraph 5 of the implementation phase of the SOW, a PRSCP was
prepared and submitted to EPA on January 6, 2003. In general, the PRSCP specifies that
Allendale Dam shall be maintained to assure the proper function of the dam. Specifically, this
plan provides a schedule for inspection, continued maintenance, and repair of Allendale Dam.
Specific provisions of the PRSCP also include provisions for fulfilling documentation and

reporting requirements.
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8. COSTS FOR THE NON-TIME CRITICAL REMOVAL ACTION
8.1 Overview

As of April, 2005, the total cost for the activities performed by LEA in satisfying the
performance criteria of the NTCRA is approximately $2,257,745. This cost includes the cost to
prepare this document. A final total cost for the completion of the activities performed will not
be available until this CWR has been approved by EPA.

Following a presentation of the costs for the engineering design, including the preparation of
design documents and specifications, the costs for the dam reconstruction component of the
NTCRA is provided in this section. The costs for the soil and sediment removal component of
the NTCRA is also provided. This section is also used to present the costs associated with waste
disposal.

82 Engineering Design

The engineering design associated with the implementation of the NTCRA SOW included
several deliverables. As presented in Section 3, these deliverables included securing
authorization to access properties not owned by the Respondents. These deliverables also
included the preparation of the Design Work Plan and associated design documents, the
preparation of the ICP, and the preparation of the IWP and associated documents. The total cost
for obtaining access and preparing the engineering design deliverables is approximately
$157,245.

83 Construction of Allendale Dam

The costs to restore Allendale Dam include costs for mobilization/demobilization and costs for
implementing administrative and Site controls. In general, these costs also include costs for
sediment excavation, dewatering and wastewater treatment. Costs for Site restoration and
additional grouting activities are also included. The total cost associated with these items is
$828,400.

8.4 Removal of Soil and Sediment

The costs to remove soil and sediment include costs for delineating the limits of excavation,
including costs associated with field sampling and laboratory analysis. These costs also include
costs for excavating soil and sediment, managing excavated material, and restoring the Site. In
general, these costs also include coordinating and attending project meetings, performing

®
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community relations support activities, preparing reports, and preparing the PRSCP. The total
cost associated with these items is approximately $1,034,000.

85 Transportation and Off-Site Disposal of Waste

The total cost for the transportation and off-Site disposal of waste is approximately $238,100.
This cost includes the costs associated with the materials removed during the restoration of
Allendale Dam that were subsequently transported to and incinerated at Bennett’s facility in
Saint-Ambroise, Quebec, Canada, and that were transported to and disposed at the CWM facility
in Model City, New York. This cost is approximately $209,500. The cost for the transportation
and off-Site disposal of waste also includes the costs associated with the materials removed
during the excavation of soil and sediment that were subsequently transported to and disposed at
CWM’s facility in Model City, New York. This cost is approximately $28,600.

8.6 Summary

In summary, the costs incurred in satisfying the performance criteria of the NTCRA include
costs for engineering design, restoring Allendale Dam, and removing soil and sediment. These
costs also include costs for the transportation and off-Site disposal of wastes. The total cost of
implementing the NTCRA is approximately $2,257,745. An itemization of this cost is
summarized as follows:

NTCRA Activity Cost
Engineering Design $157,245
Restoring Allendale Dam $828,400
Removal of Soil and Sediment $1,034,000
Transportation and Off-Site Disposal of Wastes $238,100

Total: $2,257,745

G:\Projects\15rp102\cmptn of work rprittext.doc

) Tl g



SECTIONYS



DRAFT

9. CERTIFICATION STATEMENT

To the best of my knowledge, after thorough investigation, I certify that the information
contained in or accompanying this submittal is true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.

Jeffrey. J. Loureiro, P.E., LEP
Project Coordinator
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TABLE 1

D£MF T

SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

AUTHORITY | REQUIREMENT | STATUS REQUIREMENT SYNOPSIS ACTION TAﬂRTO ATTAIN
Federal Protection of Applicable | Federal agencies are required to avoid | LEA provided soil erosion and
Regulatory Wetlands undertaking or providing assistance for | sediment controls in accordance
Requirement (Executive Order new construction located in wetlands | with the Rhode Island Soil Erosion
11990), 40 CFR unless there is no practicable alternative | and Sediment Control Handbook
6.302(a) and and the proposed action includes all |and as identified in the design
Statement of practicable measures to minimize harm | documents to minimize any
Procedures on to wetlands that may result from such | potential erosion that may impact
Floodplain use. the wetlands. In implementing the
Management and NTCRA, LEA minimized to the
Wetlands extent practicable the disturbance to
Protection (40 the area within the wetland and
CFR 6, App. A) associated buffer. Also LEA
restored disturbed areas as soon as

practicably possible.
Federal Floodplain Applicable | Federal agencies are required to avoid | In implementing the NTCRA, LEA
Regulatory Management (Ex impacts associated with the occupancy | minimized to the extent practicable
Requirement Order 11988-40 and modification of a floodplain and | the disturbance to the floodplain.

CFR 6.302(b) and
Statement of
Procedures on
Floodplain
Management and
Wetlands
Protection (40
CFR 6, App. A)

avoid support of floodplain development
wherever there is a practicable
alternative.

Also LEA restored disturbed areas
as soon as practicably possible.
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SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

AUTHORITY | REQUIREMENT | STATUS REQUIREMENT SYNOPSIS ACTIONTAKEN TO ATTAIN
Federal Rivers and Applicable | These regulations set forth criteria from | LEA restored Allendale Dam in
Regulatory Harbors Act (33 the United States Army Corps of | accordance with a modification of
Requirement U.S.C. Section Engineers for placing dams/structures in | the United States Army Corps of
403): Section 10 navigable waters of the United States Engineers design that incorporates
these requirements.
Federal Clean Water Act— | Applicable | These guidelines outline requirements { LEA placed clean fill in areas that
Regulatory Section 404(b) for the discharge of dredged or fill | are inundated with surface water.
Requirement Guidelines for materials into surface waters, including | Placement of the fill was performed
specification of wetlands. Under these requirements, no |{ to minimize the impacts to the
disposal sites for activity that adversely impacts a wetland | surface water by maintaining a low
dredged or fill shall be permitted if a practicable | water level in Allendale Pond
material (40 CFR alternative that would have less adverse | during the removal activities and
230) impact exists. If there is no practicable | maintaining a barrier between the
alternative, impacts must be mitigated. excavation and the surface waters
associated with Lymansville Pond
during backfilling operations.
Federal (40 CFR 264.170— | Applicable | These  regulations identify  the | Soil and sediment were loaded into
Regulatory 78-Subpart I — Use requirements for the use and | roll-off containers provided with
Requirement and Management management of containers containing | six-mil plastic liners and bowed

of Containers

hazardous waste.

tarpaulins that completely covered
each container, thereby preventing
precipitation from accumulating on
or in the container. Each roll-off
container was properly labeled.
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TABLE 1 (continued)
SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island
AUTHORITY | REQUIREMENT | STATUS REQUIREMENT SYNOPSIS ACTIONTAKEN TO ATTAIN
Federal 40 CFR 265.1087 | Applicable | This Subpart establishes controls on | Except when waste was being
Regulatory — Subpart CC - airborne emissions from tanks, surface | loaded, each container remained in
Requirement Air Emission impoundments, and containers. a closed and covered status.
Standards for
Tanks, Surface
Impoundments,
and Containers
Federal 40 CFR 262 - Applicable | This Subpart provides the procedures | The proper notification, special
Regulatory Subpart E — Export required to properly export waste for | manifesting, and reporting
Requirement of Hazardous disposal including the proper notification | requirements have been fulfilled.
Waste to the EPA and Canadian Ministry, the | Certificates of Destruction provide
special manifesting requirements, the | confirmation that the soil and
reporting requirements and record | sediment have been properly
keeping. disposed. Records will be kept as
provided for in this Subpart.
State Hazardous Waste | Applicable | These regulations apply to all generators | Wastes generated during the
Regulatory Management Act of hazardous waste.  They include | implementation of the NTCRA
Requirement (RI General Laws requirements for identifying, storing, | were managed in accordance with
23-19.1-6, 23- shipping, and labeling waste. these regulations by properly
19.1-7, and 23- identifying, storing, shipping, and

19.1-10): Section
5, Generators

labeling the waste.




TABLE 1 (continued)
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SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

AUTHORITY | REQUIREMENT | STATUS REQUIREMENT SYNOPSIS ACTIONTARER YO ATTAIN
State Remediation Relevant This section regulates impacted media at | Areas defined by soil and sediment
Regulatory Regulations DEM- | and contaminated sites. containing concentrations of dioxin
Requirement DSR-01-93 Appropriate exceeding 1 ppb were excavated
Section 8.01, A to and were transported for off-Site
D disposal.
State Rhode Island Air | Applicable | Regulations designed to control release | Prior to exiting the Site, soil and
Regulatory Pollution Control of airborne particulate in the State of | sediment were removed from
Requirement Regulation #5, Rhode Island, including those caused by | personnel  and  vehicles in
Fugitive Dust earth moving activities. accordance with the Site plans.
State Freshwater Applicable | Any activity which alters a wetland must | LEA provided soil erosion and
Regulatory Wetlands Act (RI avoid all probable impact to freshwater | sediment controls in accordance
Requirement General Laws wetlands to the maximum extent | with the Rhode Island Soil Erosion
201018 through 2- possible. If impacts cannot be avoided, | and Sediment Control Handbook

1-24); Rule #10,
Protection of
Wetlands
Functions and
Values

they must be reduced to the maximum
extent possible.

and as identified in the design
documents to minimize any
potential erosion that may impact
the wetlands. In implementing the
NTCRA, LEA minimized to the
extent practicable the disturbance to
the area within the wetland and
associated buffer. Also LEA
restored disturbed areas as soon as
practicably possible.
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TABLE 2
SUMMARY OF LABORATORY ANALYTICAL RESULTS
ROOT-BALL SAMPLE
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

SAMPLE DATE: September 27, 2001

Sample ID 2004285

Location ID CMS-RTS-001

Time 930

Sample Type Soil (Composite)

Depth 0-6"

Comments Composite soil sample obtained from root-balls grubbed from

embankment on northeast side of the existing gate structure.

Analyte Concentration
VOCs (ug/Kg)
Methylene Chloride 16B 14B
Acetone 30B 16B
1,1,1-Trichloroethane 9 <5.0
Ethylbenzene <5.0 1J
Xylene (Total) <5.0 10

Note: VOCs were determined by purge and trap GC/MS using guidance provided in Method5035A/8260B. Sample
2004285 was analyzed twice due to results exhibiting suppression of internal standard areas and surrogate recoveries
out of criteria. Both analyses were reported because matrix interference was proven. The spike compound percent
recoveries were within the laboratory generated guidelines in the independent source quality control sample.

SVOCs (ug/Kg)

1,4-Dichlorobenzene 8J
2-Methylnaphthalene 15
4-Methylphenol 40
2,4-Dimethylphenol 16]
Benzoic acid 170
Naphthalene 190J
2-Methylnaphthalene 140J
Acenaphthylene 190]
Acenaphthene 220J
Dibenzofuran 160J
Fluorene 220J
Phenanthrene ‘ 2400
Anthracene 580
Carbazole 260J
Fluoranthene 2400
Pyrene 2400
Butylbenzylphthalate 22]
Benzo (a) anthracene 1600
Chrysene 1700
bis(2-Ethylhexyl)phthalate 46J
Benzo (b) fluoranthene 1800
Benzo (k) fluoranthene 1700
Benzo (a) pyrene 1100
Indeno (1,2,3-cd) pyrene 86J
Dibenzo (a, h) anthracene 32]

Benzo (g, h, i) perylene 59J)
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TABLE 2 (continued)

SUMMARY OF LABORATORY ANALYTICAL RESULTS p—

ROOT-BALL SAMPLE

Centredale Manor Restoration Project Superfund Site

SAMPLE DATE: September 27, 2001

Sample ID
Location ID
Time
Sample Type
Depth
Comments

Analyte
PCBs (ug/Kg)
Aroclor-1254
Aroclor-1260

Metals (mg/Kg)
Arsenic
Barium
Chromium
Lead

Mercury
Selenium

Petroleum Hydrocarbons (mg/Kg)
pH

Notes:

mg/Kg = Milligrams per kilogram.

ug/Kg = Micrograms per kilogram.
J = Estimated concentration.

North Providence, Rhode Island

2004285

CMS-RTS-001

930

Soil (Composite)

0-6"

Composite soil sample obtained from root-balls grubbed from
embankment on northeast side of the existing gate structure.

Concentration

38
70

7.9
40.2
10
228
0.13
2.0 N *

112

4.71



TABLE 2 (continued)

SUMMARY OF LABORATORY ANALYTICAL RESULTS

ROOT-BALL SAMPLE

Centredale Manor Restoration Project Superfund Site

SAMPLE DATE: September 27, 2001

Sample ID
Location ID
Time
Sample Type
Depth
Comments

Analyte
Dioxins/Furans (pg/g)
2,3,7,8-TCDD
Total TCDD
Total PeCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
Total HpCDF
OCDF

Total TEQ Concentration

Notes:

North Providence, Rhode Island

2004285

CMS-RTS-001

930

Soil (Composite)

0-6"

Composite soil sample obtained from root-balls grubbed from
embankment on northeast side of the existing gate structure.

Result TEF Factor TEQ Concentration

120 1.000 120.000
140

55

3.7) 0.100 0.370

4.7) 0.100 0.470
33

48 0.010 0.480
92

290 0.001 0.290

4.8CON 0.100 0.480

51

32] 0.500 1.600
37

2.9] 0.100 0.290

337 0.100 0.330
37
16 0.010 0.160
27

20 0.001 0.020

124

Sample analyzed and reported in accordance with USEPA Method 8290.

pg/g = Picogram per gram.

J = Estimated Result. Result is less than the reporting limit.

CON = Confirmation analysis.

Total TEQ concentration reported to the nearest pg/g.

DRAFT



TABLE 3

SUMMARY OF LABORATORY ANALYTICAL RESULTS
BACKGROUND CONTAINMENT PAD SAMPLE - PRE-CONSTRUCTION

SAMPLE DATE: September 27, 2001

Sample ID
Location ID
Time
Sample Type
Depth
Comments

Analyte
VOCs (ug/Kg)
Methylene Chloride
Acetone

SVOCs (ug/Kg)
4-Methylphenol
Benzoic Acid
2-Methylnaphthalene
Acenaphthylene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Benzo (a) anthracene
Chrysene

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2,3-cd) pyrene
Benzo (g,h,i) perylene

PCBs (ug/Kg)
Aroclor-12690

Metals (mg/Kg)
Arsenic
Barium
Chromium
Lead

Mercury

Petroleum Hydrocarbons (mg/Kg)

PH

Notes:

mg/Kg = Milligrams per kilogram.
J = Estimated concentration.

Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

2004284

CMS-CPAD-001

900

Soil (Grab)

0-6"

Grab sample obtained adjacent to northeast comer of containment
pad.

Concentration

7B
10JB

15]
190]
4]
34]
110J
39]
200J)
220]
100J
150J
170J
140J
120J
1
9)

7.7

29
47.9
12.0
349

0.070

635
6.27

ug/Kg = Micrograms per kilogram.
B = Analyte detected in the laboratory method blank.

DRAFT



SUMMARY OF LABORATORY ANALYTICAL RESULTS
BACKGROUND CONTAINMENT PAD SAMPLE - PRE-CONSTRUCTION
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

SAMPLE DATE: September 27, 2001

Sample ID
Location ID
Time
Sample Type
Depth
Comments

Analyte
Dioxins/Furans (pg/g)
2,3,7,8-TCDD
Total TCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
Total TCDF
Total HXCDF
1,2,3,4,6,7,8-HpCDF
Total HpCDF
OCDF

Total TEQ Concentration

Notes:

Sample analyzed and reported in accordance with USEPA Method 8290.
pg/g = Picogram per gram.

TABLE 3 (continued)

2004284

CMS-CPAD-001

900

Soil (Grab)

0-6"

Grab sample obtained adjacent to northeast corner of containment

pad.

Result

0.64)
0.64

3.9
37
65
250
2.6
74
11
24
18

1.000

0.010

0.001

0.010

0.001

J = Estimated Result. Result is less than the reporting limit.

TEQ = Toxic Equivalents.
Total TEQ concentration reported to the nearest pg/g.

TEF Factor TEQ Concentration

0.640

0.370

0.250

0.110

0.018

DRAFT
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TABLE 4
SUMMARY OF LABORATORY ANALYTICAL RESULTS
BACKGROUND CONTAINMENT PAD SAMPLE - POST-CONSTRUCTION
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

SAMPLE DATE: July 23, 2003

Sample ID 1028887

Location ID CMS-CPAD-001R

Time 12:25

Sample Type Soil (Grab)

Depth 0-6"

Comments Grab sample obtained from the area immediately adjacent to the

location from which the “Background Containment Pad Sample”
(Pre-Construction) was obtained.

Analyte Concentration
SVOCs (ug/Kg)
Phenanthrene 160J
Fluoranthene 250]
Pyrene 350J
Benzo (a) anthracene 140J
Chrysene 190J
Benzo (a) pyrene 140J
Benzo (g,h,i) perylene 110J
PCBs (ug/Kg)
Aroclor-1248 6.2)
Aroclor-1254 191
Aroclor-1260 5.6lM
Metals (mg/Kg)
Arsenic 3.2B
Barium 41.8N
Chromium 8.4
Lead 42,5
Mercury
Petroleum Hydrocarbons (mg/Kg) 371
pH 6.86
Notes:

mg/Kg = milligrams per kilogram / ug/Kg = micrograms per kilogram.

J = Estimated Result. Result is less than the reporting limit.

B = Result is less than the reporting limit, but greater than or equal to the method detection limit.

M = Manually integrated compound

N = Matrix spike (MS) and matrix spike duplicate (MSD): spike recovery exceeds the upper or lower
control limits.

G \Projects\15rp102\cmptn of work rpritables\table 4.xis
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TABLE 4 (continued)

SUMMARY OF LABORATORY ANALYTICAL RESULTS
BACKGROUND CONTAINMENT PAD SAMPLE - POST-CONSTRUCTION
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

SAMPLE DATE: July 23, 2003

Sample ID 1028887

Location ID CMS-CPAD-001R

Time 12:25

Sample Type Soil (Grab)

Depth 0-6"

Comments Grab sample obtained from the area immediately adjacent to the

location from which the “Background Containment Pad Sample”
(Pre-Construction) was obtained.

Analyte Concentration TEF Factor TEQ Concentration
Dioxins/Furans (pg/g)
2,3,7,8-TCDD 24 1.000 24.000
Total TCDD 25 :
Total HxCDD <2.8
1,2,3,4,6,7,8-HpCDD 19 0.010 0.19
Total HpCDD 33
OCDD 140 0.0001 0.014
Total TCDF 7.9
Total PeCDF 7.8
Total HxCDF 10
1,2,3,4,6,7,8-HpCDF 15 0.010 0.150
Total HpCDF 26
OCDF 16 0.0001 0.002
Total TEQ Concentration 24

Notes:

Dioxin analysis performed and reported in accordance with USEPA Method 8290.
pg/g = picogram per gram.

TEQ = Toxic Equivalents.

Total TEQ concentration reported to the nearest pg/g.

G:\Projects\15rp102\cmptn of work rprtitablesitable 4.xis
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TABLE §
SUMMARY OF LABORATORY ANALYTICAL RESULTS
BACKGROUND CONTAINMENT PAD SAMPLES
COMPARISON OF PRE-CONSTRUCTION AND POST-CONSTRUCTION SAMPLES
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

DRAFT

Sample ID 2004284 1028887
Location ID CMS-CPAD-001 CMS-CPAD-001R
Date 9/27/2001 7/23/2003
Time 900 12:25
Sample Type Soil (Grab) Soil (Grab)
Depth 0-6" 0-6"
Analyte Concentration Concentration

VOCs (ug/Kg)
Methylene Chloride 7B <7B
Acetone 10JB <2B
SVOCs (ug/Kg)
4-Methylphenol 15J <89
Benzoic Acid 1650J <3300
2-Methylnaphthalene 4) <140
Acenaphthylene 34]) <54
Phenanthrene 110J 160]
Anthracene 39] <59M
Fluoranthene 200J 250]
Pyrene 220J 350J]
Benzo (a) anthracene 100J 140]
Chrysene 150] 190]
Benzo (b) fluoranthene 170) <190
Benzo (k) fluoranthene 140J <190
Benzo (a) pyrene 120J 140J
Indeno (1,2,3-cd) pyrene 1 <89
Benzo (g,h,i) perylene 9J 110
PCBs (ug/Kg)
Aroclor-1248 <33 6.2)
Aroclor-1254 <33 19
Aroclor-1260 7.13 5.6]
Metals (mg/Kg)
Arsenic : 2.9 3.2B
Barium 47.9 41.8
Chromium 12.0 8.4
Lead 34.9 42.5
Mercury 0.070 <0.052
Petroleum Hydrocarbons (mg/Kg) 635 371
\pH 6.27 6.86




TABLE § (continued)
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SUMMARY OF LABORATORY ANALYTICAL RESULTS
BACKGROUND CONTAINMENT PAD SAMPLES
COMPARISON OF PRE-CONSTRUCTION AND POST-CONSTRUCTION SAMPLES
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Total TEQ Concentration

Sample ID 2004284 1028887
Location ID CMS-CPAD-001 CMS-CPAD-00IR
Date 9/27/2001 7/23/2003
Time 900 12:25
Sample Type Soil (Grab) Soil (Grab)
Depth 0-6" 0-6"
TEF TEQ TEF TEQ
Analyte Result Factor Concentration Result Factor Concentration
Dioxins/Furans (pg/g)
2,3,7,8-TCDD 0.64) 1.000 0.640 24 1.000 24.000
Total TCDD 0.64 25
Total HxCDD 3.9 <2.8
1,2,3,4,6,7,8-HpCDD 37 0.010 0.370 19 0.010 0.19
Total HpCDD 65 33
OCDD 250 0.001 0.250 140 0.0001 0.014
Total TCDF 2.6 7.9
Total PeCDF <2.4 7.8
Total HxCDF 7.4 10
1,2,3,4,6,7,8-HpCDF 11 0.010 0.110 15 0.010 0.150
Total HpCDF 24 26
OCDF 18 0.001 0.018 16 0.0001 0.002
1 24

Notes:

mg/Kg = Milligrams per kilogram.
ug/Kg = Micrograms per kilogram.
pg/g = picogram per gram.

J = Estimated concentration.

M = Manually integrated compound.
TEQ = Toxic Equivalents.

B = Analyte detected in the laboratory method blank.

Total TEQ concentration reported to the nearest pg/g.

Dioxin analysis performed and reported in accordance with USEPA Method 8290.
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Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number

Date Dioxins/Furans Analyzed

Constituent
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD

1,2,3,4,6,7,8-HpCDD

Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

Total HpCDF

OCDE

(AT Wiy

TEF
1.000

1.000

0.100

0.100
0.100

0.010

0.0001
0.100

0.050
0.500

0.100
0.100
0.100
0.100

Total TEQ Concentration e

(

TABLE 6

SUMMARY OF CONSTITUENTS

EVALUATION OF THE DISTRIBUTION OF DIOXIN

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-20
2102205
4/10/2002
1025
0.0-1.0'
STL
G2D130156
#001

Result
1.2J
1.2
<0.24
<2.2
<0.32
<0.79
<0.64
<2.1
22
47
2400
<0.57 CON
9.1UJ
<0.43
<0.49
9.0
<1.0
<0.62
<0.74
<0.098
3.8
4.7J
<0.32
10
28
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TEQ
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AP-DEL-20
2102206
4/10/2002
1027
1.0-2.0
STL
G2D130156
#002

Result
1.8J
2.7
<0.47 UJ
<1.6
<0.21
<0.42 UJ
<0.42
<2.1
28
63
S100E J
0.80 J, CON
130J
<0.26
<0.34
13
<0.39
<0.55
<0.16
<0.12
<3.0
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AP-DEL-19
2102207
4/10/2002
1045
0.0-1.0"
STL
G2D130156
#003

Result
1.2J
2.9
<0.37
<3.2
<0.41
<2.4
<1.1
11
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AP-DEL-19

2102208
4/10/2002
1047
1.0-2.0'
STL

G2D130156

#004

Result
1.1J
4.4
<0.23
<3.2
<0.83
3.6J
<2.0
25
71
240
700
1.0 J, CON
23UJ
<0.75
<1.3
24
<2.5
<l.6

TEQ
1.1
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AP-DEL-18
2102209
4/10/2002
1110
0.0-1.0'

STL
G2D130156

#005
Result TEQ
230 230.0
240 -
9.7 9.7
20 -
20 2.0
54 54
49 49
360 -
1600 16.0
2700 -
9600 E J 0.96
6.0 CON 0.6
79 -
<29 0
7.4 3.7
100 -
16 1.6
12 1.2
8.1 0.81
<0.19 0
230 -
180 1.8
12 0.12
420 -
340 0.034



Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Constituent
Date Dioxins/Furans Analyz TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HXCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001

Total TEQ Concentration -

-

TABLE 6 (continued)
SUMMARY OF CONSTITUENTS

EVALUATION OF THE DISTRIBUTION OF DIOXIN

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-18
2102210
4/10/2002
1112
1.0-2.0'

STL
G2D130156
#006
Result TEQ
730EJ 730.0
770 -

<1.2 0
18 -
30 3.0
77 7.7
68 6.8

510 -

1900 19.0

3400 -

12000 E J 1.2
17CONJ 1.7

380 -

49J 0.24

7.9J 3.9

260 -
16 1.6
13 1.3

497J) 0.49

<0.17 0

320 -
130 1.3

7.5J 0.075

290 -

230 0.023

- 778

AP-DEL-17
2102211
4/10/2002
1140
0.0-1.0'

STL
G2D130156
#007
Result TEQ
840EJ 840.0
920 -
727 7.2
44 -
797 0.79
21 2.1
16 1.6
180 -
330 33

610 -
1600 0.16
29 CON 29
400 -
13 0.65
19 9.5
370 -
18 1.8
15 1.5
12 1.2
<0.64 0
260 -
85 0.85
55J 0.055
150 -
91 0.0091
- 874

al ‘m

AP-DEL-16
2102212
4/10/2002
1205
0.0-1.0'
STL
G2D130156
#008

Result TEQ
2.4 24
5.1 -

<0.24 0

<1.9 -

<0.28 0

<0.39 0

<0.51 0

<1.9 -
5217 0.052

10 -
35J 0.0035

2.1 CON 0.21
3oJ
<0.95
<0.94

9.7
<1.8
<0.93
<0.48
<0.12
<3.0
4.0J
<0.33

4.0
<6.6

=
WO 1 O 1 OO0 1T OO

&

<0.44 CON

AP-DEL-16
2102213
4/10/2002
1207
1.0-2.0'
STL
G2D130156
#009

Result
<0.39
<0.44
<0.83
<0.83
<0.36
<0.39
<0.34
<0.82
<1.0
<1.2
14

4.4
<0.42
<0.42
<12
<0.73
<0.34
<0.43
<0.39
<0.73
<1.4
<0.28
<14
<12
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AP-DEL-15
2102214
4/10/2002
1350
0.0-1.0'
STL
G2D130156
#010
Result TEQ
110 110.0
120 -
<1.6 0
<3.1 -
<2.0 0
427 0.42
58J 0.58
32 -
90 0.9
210 -
1100 0.11
2.0 CON 0.2
23 -
<0.90 0
<1.4 0
22 -
<2.8 0
<14 0
<1.2 0
<0.37 0
27 -
11 0.11
<0.61 0
20 -
18 0.0018
- 112



Location ID

Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1’2’3’6,7,8'I{XCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HXCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010

Total HpCDF

OCDF
Total TFQ Concen

Uid: & &

1344

cavalai

TABLE 6 (continued)
SUMMARY OF CONSTITUENTS
EVALUATION OF THE DISTRIBUTION OF DIOXIN
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-15 AP-DEL-14 AP-DEL-14 AP-DEL-13
2102215 2102216 2102217 2102218
4/10/2002 4/10/2002 4/10/2002 4/10/2002

1353 1405 1407 1445
1.0-2.0' 0.0-1.0' 1.0-2.0’ 0.0-1.0'

STL STL STL STL
G2D130156 G2D130156 G2D130156 G2D130156
#011 #012 #013 #014
Result TEQ Result TEQ Result TEQ Result TEQ
3.0 3.0 42 42.0 52 52.000000 130 130.0
3.0 - 650 - 1800 - 140 -

<033 UJ 0 41 41.0 73 73.000000 3.7J 37
<0.49 - 490 - 1200 - 19 -
<0.14 0 29 2.9 50 5.000000 3.8J 0.38
<0.14 0 81 8.1 130 13.000000 14 1.4
<0.13 0 53 53 86 8.600000 13 1.3
<0.46 - 840 - 1800 - 110 -
<23 0 1200 12.0 1500 15.000000 230 2.3
<23 - 2300 - 2700 - 410 -
14J 0.0014 6100 0.61 5900 0.590000 1800 0.18
<0.38 UJ 0 310 CON 31.0 400 CON 40.000000 5.9 CON 0.59
<0.51 - 4800 - 8200 - 110 -
<0.13 0 150 7.5 260 13.000000 32J 0.16
<0.12 0 190 95.0 370 180.000000 50J 2.50
<23 - 2200 - 4300 - 140 -
<0.19 0 150 15.0 290 29.000000 7.1 0.71
<0.12 0 140 14.0 270 27.000000 6.9 0.69
<0.053 0 160 16.0 300 30.000000 58J 0.58
<0.065 0 8.6J 0.86 15 1.500000 <0.22 0
<0.98 - 1400 - 2600 - 140 -
<0.89 0 650 6.5 950 9.500000 97 0.97
<0.17 0 52 0.52 90 0.900000 357 0.035
<0.89 - 1100 - 1600 - 180 -
<0.50 0 340 0.034 400 0.040000 72 0.0072
- 3 - 298 - 498 - 146

DRAFT

AP-DEL-13

2102219

4/10/2002

1446
1.0-2.0'
STL

G2D130156

#015

Result
24
2.4

<0.24

<0.32
<0.11
<0.44
<0.54
<1.7
16
29
1500
<0.44 UJ
<1.9
<0.10
<0.10
<2.8
<0.46
<0.28
<0.20
<0.13
<1.9

TEQ
24

[

0.

343 0.

<0.34
3.4
<4.6

=
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Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number

Date Dioxins/Furans Analyzed

Constituent
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

TEF
1.000

1.000
0.100
0.100
0.100
0.010

0.0001
0.100

0.050
0.500

0.100
0.100
0.100
0.100

0.010
0.010

0.0001

Total TEQ Concentration -

TABLE 6 (continued)
SUMMARY OF CONSTITUENTS

EVALUATION OF THE DISTRIBUTION OF DIOXIN

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-12
2102220
4/10/2002
1510
0.0-1.0’
STL
G2D130156
#016
Result TEQ
49 49.0
57 -
<1.3 0
6.1 -
<0.94 0
<2.1 0
<23 0
15 -
24 0.24
45 -
929 0.0099
1.2 CON 0.12
3uJ -
<0.66 0
<0.91 0
11 -
<1.8 0
<0.85 0
<1.1 0
<0.080 0
<2.7 -
34J 0.034
<0.32 0
34 -
<0.28 0
- 49

AP-DEL-12
2102221
4/10/2002
1512
1.0-2.0'
STL
G2D130156
#017

TEQ
47 47.0
50 -

0
<1.8 0
0
2

.25
51 -
160 0.016
1.2 J, CON 0.12
150J
<0.49
<1.0
13
<1.7
<0.76

A
-
®

A
A
o
o’g- coocor oo
A

0.0011
- 47

5 | oy,

AP-DEL-11
2102222
4/10/2002

1525

0.0-1.0"

STL

G2D130156

#018

TEQ
18.0

0
0
1.1
0.62

1.7

0.016
0.26

1o 0o

0.6

OO C

0.012
23

AP-DEL-11

2102223
4/10/2002
1528
1.0-2.0"
STL

G2D130156

#019

1.0 J, CON
11UJ
<0.55
<0.74

13
<1.8
<0.90
<0.73
<0.55
10
4517
<0.53
9.3
<0.45

TEQ

[—]

0.0053

=
moroPrcooco oo -t

4.4

OO O

[

7]

DRAFT

AP-DEL-10
2102224
4/10/2002
1540
0.0-1.0'

STL
G2D130156
#020
Result TEQ
1.4J 14
1.4 -

<0.49 0
<1.1 -
<0.65 0
<1.8 0
<1.6 0
11 -
53 0.53
140 -
520 0.052
<0.46 CON 0
6.6 UJ -
<0.38 0
<0.41 0
5.6 -
<1.7 0
<1.1 0
<0.88 0
<0.24 0
12 -
11 0.11
<0.90 0
32 -
33 0.0033
- 2
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DRAFT
TABLE 6 (continued)
SUMMARY OF CONSTITUENTS
EVALUATION OF THE DISTRIBUTION OF DIOXIN
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND
Location ID AP-DEL-10 AP-DEL-09 AP-DEL-09 AP-DEL-08 AP-DEL-08
Sample ID 2102225 2102226 2102227 2102228 2102229
Sample Date 4/10/2002 4/10/2002 4/10/2002 4/11/2002 4/11/2002
Sample Time 1545 1605 1607 930 932
Sample Depth 1.0-2.0' 0.0-1.0" 1.0-2.0' 0.0-1.0' 1.0-2.0"
Laboratory STL STL STL STL STL
Lot Number G2D130156 G2D130156 G2D130156 G2D130158 G2D130158
Lab. Number #021 #022 #023 #001 #002
Date Dioxins/Furans Analyzed
Constituent TEF Result TEQ Result TEQ Result TEQ Result TEQ Result TEQ

2,3,7,8-TCDD 1.000 0.92J 0.92 <0.40 0 8.2 8.2 91 91.0 6.5J 6.5
Total TCDD - 0.92 - <0.40 - 18 - 120 - 7.8 -
1,2,3,7,8-PeCDD 1.000 <0.86 0 <0.62 0 <1.4 0 <3.1 0 <2.1 0
Total PeCDD - <0.86 - <0.62 - 5.0 - 27 - 2.1 -
1,2,3,4,7,8-HxCDD 0.100 <0.62 0 <0.44 0 <0.93 0 <2.0 0 <1.3 0
1,2,3,6,7,8-HxCDD 0.100 <1.1 0 <0.47 0 10 1.0 58J 0.58 <1.3 0
1,2,3,7,8,9-HxCDD 0.100 <0.59 0 <0.41 0 6.1J 0.61 <4.6 0 <1.2 0
Total HxCDD - 3.9 - <0.47 - 70 - 49 - <2.1 -
1,2,3,4,6,7,8-HpCDD 0.010 32 0.32 <1.9 0 86 0.86 50 0.5 59J 0.059
Total HpCDD - 56 - <1.9 - 150 - 100 - 11 -
OCDD 0.0001 270 0.027 11 0.0011 520 0.052 280 0.028 41 0.0041
2,3,7,8-TCDF 0.100 <0.41 CON 0 <0.31 0 5.4 CON 0.54 17 CON 1.7 2.6 CON 0.26
Total TCDF - <041 - <0.33 - 130 - 250 - 32 -
1,2,3,7,8-PeCDF 0.050 <0.58 0 <0.44 0 <2.8 0 73J 0.36 <1.3 0
2,3,4,7,8-PeCDF 0.500 <0.57 0 <0.44 0 757 3.7 13 6.5 <1.6 0
Total PeCDF - <2.2 - <0.61 - 230 - 380 - 21 -
1,2,3,4,7,8-HxCDF 0.100 <0.57 0 <0.42 0 9.3 0.93 12 1.2 <3.2 0
1,2,3,6,7,8-HxCDF 0.100 <0.52 0 <0.39 0 7.8 0.78 12 1.2 <1.6 0
2,3,4,6,7,8-HXxCDF 0.100 <0.58 0 <0.43 0 72J 0.72 12 1.2 <1.6 0
1,2,3,7,8,9-HxCDF 0.100 <0.63 0 <0.45 0 <0.57 0 <l.5 0 <1.2 0
Total HXCDF - <2.3 - <0.45 - 140 - 240 - 14 -
1.2,3,4,6,7,8-HpCDF 0.010 5217 0.052 <0.53 0 62 0.62 34 0.34 <5.1 0
1,2,3,4,7,8,9-HpCDF 0.010 <0.49 0 <0.40 0 <2.8 0 <34 0 <0.78 0
Total HpCDF - 12 - <0.53 - 110 - 57 - <5.1 -
OCDF 0.0001 9.3J 0.00093 <0.67 0 33 0.0033 23 0.0023 <4.5 0
Total TEQ Concentiration - i - 6 - i8 - i05 - 7



Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number

Date Dioxins/Furans Analyzed

Constituent
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

TEF
1.000

1.000
0.100
0.100
0.100
0.010

0.0001
0.100

0.050
0.500

0.100
0.100
0.100
0.100

0.010
0.010

0.0001

Total TEQ Concentration -

TABLE 6 (continued)
SUMMARY OF CONSTITUENTS

EVALUATION OF THE DISTRIBUTION OF DIOXIN

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-08
2102230
4/11/2002

933 (DUP)

1.0-2.0'
STL

G2D130158

#003

Result
14J
19
<23
<3.0
<1.2
<1.3
<1.1
<29
7.4J
15

59
3.3 CON

e
fo

TEQ
14.0

e
11000 o

=)
o-og»oooo-oo-

p—
£

we
&G

&

w

&

AP-DEL-07
2102231
4/11/2002
1005
0.0-1.0'

STL
G2D130158
#004
Result TEQ

97 97.0
120 -
10 10.0
64 -
65J 0.65
85 8.5
21 2.1
380 -
870 8.7
1700 -
6500E J 0.65
9.9 CON 0.99
110 -
6.1J 0.3
9.4 4.7
230 -
14 14
18 1.8
14 1.4
<0.93 0
450 -
270 2.7
12 0.12
820 -
650 0.065
- 141

AP-DEL-07
2102232
4/11/2002
1007
1.0-2.0'

STL
G2D130158
#005
Result TEQ
120 120.0

140 -
3.7J 3.7
35 -
4.7J 0.47
18 1.8
11 1.1
150 -
440 44
840 -
4000 0.4
12 CON 1.2
210 -
4.7J 0.24
12 6.0
420 -
12 1.2
11 1.1
11 1.1
<0.60 0
310 -
120 1.2
7.7 0.077
370 -
260 0.026
- 144

AP-DEL-06

2102233
4/11/2002
1110
0.0-1.0'
STL

G2D130158

#006

Result
0.99J
0.99
<0.67
<0.88
<0.83
2.3
<24
9.3
45
85
340
0.69 J, CON
2.4
<0.40
<0.52
7.9
<0.74
<0.57
<0.76
<0.37

TEQ
0.99
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DRAFT

AP-DEL-06
2102234
4/11/2002
1112
1.0-2.0'
STL
G2D130158
#007

Result
53
7.5

<0.89

2.4
<0.56
<1.9

TEQ
53

w
w
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w
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Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HxCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001

Totai TEQ Conceniration -

TABLE 6 (continued)
SUMMARY OF CONSTITUENTS

EVALUATION OF THE DISTRIBUTION OF DIOXIN

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-05
2102235
4/11/2002

- 1135
0.0-1.0'
STL
G2D130158
#008

Result TEQ

440 440.0
460 -

7.7 7.7
14 1.4

8400E J 0.84
6.8 CON 0.68
120 -

4.6J 0.23
7.6 3.8
200 -

13 1.3
12 1.2
9.5 0.95

<0.53 0
290 -

180 J 1.8

13 0.13
490 -
470 J 0.047
- 480

AP-DEL-05
2102236
4/11/2002
1137
1.0-2.0'
STL
G2D130158
#009
Result TEQ
5.9 5.9
60 -
<22 0
28
<1.5 0
53J 0.53
5.0J 0.50
51 -
58 0.58
120 -
350 0.035
11 CON 1.1
220 -
5.0J 0.25
9.5 4.7
360 -
9.4 0.94
8.3 0.83
8.9 0.89
<0.85 0
200 -
37 0.37
3.1J 0.031
67 -
43 0.0043

i7

AP-DEL-04
2102237
4/11/2002
1250
0.0-1.0'

STL
G2D130158
#010
Result TEQ

120 120.0
130 -
<24 0
<5.5 -
<3.3 0
10 1.0
8.6 0.86
66 -
200 2.0
380 -
1600 0.16
5.0 CON 0.5
110 -
<24 0
59J 3.0
200 -
7.6J 0.76
6.1J 0.61
6.3J 0.63
<1.6 0
140 -
44 0.44
<27 0
97 -
0.0077

77

PPN

13V

AP-DEL-04

2102238
4/11/2002
1252
1.0-2.0'
STL
G2D130158
#011
Result TEQ
1500E J 1500.0
1500 -
<34 0
32 -
557 0.55
17 1.7
13 1.3
130 -
390 3.9
680 -
2600 0.26
19 CON 1.9
200 -
49J 0.24
10 5.0
250 -
11 1.1
8.9 0.89
85J 0.85
<14 0
200 -
55 0.55
<39 0
130 -
82 0.0082
- 518

DRAFT
AP-DEL-03
2102239
4/11/2002
1310
0.0-1.0’

STL
G2D130158
#012
Result TEQ

14 14.0
23 -
<0.93 0
9.4 -
<0.83 0
11 1.10
58J 0.58
65 -
38 0.38
74 -
210 0.021
9.0 CON 0.90
71 -
3.3J 0.17
497 2.50
76 -
487 0.48
41J 0.41
447 0.44
<0.33 0
120 -
160 1.6
<2.0 0
280 -
84 0.0084
- 3



Constituent
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed

TEF
1.000

1.000

0.100
0.100
0.100

0.010

0.0001
0.100

0.050
0.500

0.100
0.100
0.100
0.100

0.010
0.010

0.0001

Total TEQ Concentration -

4 ‘m‘\

TABLE 6 (continued)
SUMMARY OF CONSTITUENTS

EVALUATION OF THE DISTRIBUTION OF DIOXIN

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

AP-DEL-03
2102240
4/11/2002
1312
1.0-2.0'

STL
G2D130158
#013
Result TEQ
1.7 1.7
5.8 -

<0.67 0
46 -
<0.84 0
170 17.0
55 55
1000 -
310 3.1
510 -
76 0.0076
5.5 CON 0.55
25 -
3.3J 0.17
6.6 33
95 -
28 2.8
10 1.0
9.7 0.97
<1.5 0
1700 -
4100 E J 41.0
14 0.14
7200 -
1200 0.12
- 77

NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-02
2102241
4/11/2002
. 1335
0.0-1.0'
STL
G2D130158
#014
Result TEQ
150 150.0
170 -
<2.0
27 -
<1.0 0
<2.8 0
<2.7 0
37 -
43 0.43
81 -
280 0.028
10 CON 1.0
100 -
3.7 0.18
49J 2.5
68 -
3.8J 0.38
3.3J 0.33
<2.7 0
<0.58 0
54 -
19 0.19
<1.1 A 0
31 -
15 0.0015
- 155

4 ‘My

AP-DEL-02

4/11/2002

G2D130158

<0.89

<0.89
<3.8
<3.8
<2.0
<2.1
<1.9
<2.1
<l.5
<l.5
<5.3

2102242
1337
1.0-2.0'
STL

#015

Result

-
2

SOOI OO I OOOCOI OO I OO0 T O1 o000 o oI

AP-DEL-01
2102243
4/11/2002
1350
0.0-1.0"
STL
G2D130158
#016
Result TEQ
49 49.0
53 -
<2.3 0
<23 -
<14 0
357 0.35
<3.0 0
24 -
61 0.610
220 -
570 0.057
2.0 CON 0.2
18 -
<1.2 0
<1.6 0
18 -
<24 0
<1.5 0
<2.0 0
<i4 0
24 -
14 0.14
<0.98 0
31 -
25 0.0025
- 50

DRAFT

AP-DEL-01
2102244
4/11/2002

1352

1.0-2.0'

STL

G2D130158

#017

54

AP

TEQ
76.0

o

ot §
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0.0022



Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number

Date Dioxins/Furans Analyzed

Constituent
2,3,7,8-TCDD
Total TCDD
1,2,3,7,.8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HXCDD

1,2,3,4,6,7,8-HpCDD

Total HpCDD
OCDD
2,3,7,8-TCDF

Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF

OCDF

TEF
1.000

1.000
0.100
0.100
0.100
0.010

0.0001
0.100

0.050
0.500

0.100
0.100
0.100
0.100

0.010
0.010

0.0001

Total TEQ Concentration -

TABLE 6 (continued)
SUMMARY OF CONSTITUENTS
EVALUATION OF THE DISTRIBUTION OF DIOXIN
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

AP-DEL-01
2102245
4/11/2002
1353 (DUP)
1.0-2.0'
STL
G2D130158
#018

Result TEQ
56 56.0

230 0.023
7.2CONJ 0.72
92 -
<23 0
35J 1.7
93 -
4.0J
<2.5
<24
<1.0
81
12
<1.0
27
23
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Notes to Table 6

Results have been adjusted for dry weight

pg/g = picograms per gram = parts per trillion (ppt)

TEF = Toxic Equivalency Factor provided by World Health Organization (WHO) (7/23/99).

TEQ = Toxic Equivalents

Total TEQ concentration reported to the nearest pg/g

J = Estimated result; result is less than the reporting limit

CON = Confirmation analysis

D = Result was obtained from the analysis of a dilution

E = Estimated result; result concentration exceeds the calibration range

Data Validation Qualifiers presented in Italics:
UJ = The compound was analyzed for, but not detected. The associated numerical value is the estimated sample quantitation limit.
J = The associated numerical value is an estimated quantity.

STL = Severn Trent Laboratories, Inc. - Sacramento



Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2’3 ,7’8'TCDD 1 000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HxCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001
Total TEQ Concentration -

01-DEL-201
2108336
7/22/2002
1640
0.0-2.0'
STL
G2G240279
014
8/11/2002
Result TEQ
9500 D 9500.0
9600 -
22 22.0
170 -
26 2.6
85 8.5
77 7.7
780 -
1600 16.0
3000 -
15000 b 1.5
38 CON 3.8
400 -
23 1.2
46 23.0
750 -
79 7.9
71 7.1
57 5.7
<22 0
1200 -
460 J 4.6
25 0.25
1200 -
910 J 0.091
- 9612

&

TABLE 7
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

01-DEL-202
2108340
7/22/2002
1820
0.0-2.0'

STL
G2G240279
018
8/11/2002
Result TEQ

800 800.0
910 -
24 24.0
180 -
35 3.5
110 11.0
62 6.2
1000 -
3200 32.0
6300 -
35000 D 35
59 CON 5.9
340 -
25 1.2
48 24.0
720 -
120 12.0
100 10.0
53 53
<24 0.0
1200 -
460 4.6
46 0.46
1300 -
1300 D 0.13
- 944

01-DEL-203
2108339
7/22/2002
1805
0.0-2.0'
STL
G2G240279
017
8/11/2002
Result TEQ
8600 ED J 8600.0
8800 -
21 21.0
110 -
23 2.3
72 7.2
66 6.6
650 -
1300 13.0
2300 -
11000 D 1.1
36 CON 3.6
730 -
20 1.0
51 26.0
1000 -
77 7.7
51 5.1
28 2.8
<1.3 0
1300 -
180 1.8
22 0.22
450 -
430D 0.04
- 8699

02-DEL-201
2108332
7/22/2002
1420
0.0-2.0'
STL
G2G240279
010
8/11/2002
Result TEQ
43D 43
43
<44D
<44D
<1.1
<0.90
<22
8.4
12
27
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02-DEL-202
2108330
7/22/2002
1335
0.0-2.0'
STL
G2G240279
008
8/8/2002
Result TEQ
29 29
33
<0.29
<1.7
<0.31
<0.72
<0.75
<25
9.3
19
64
3.5 CON
18
<1.2
<1.2
53
<1.8
<0.82
<0.75
<0.078
6.8
377
<0.33
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Location ID
Sample ID
Sample Date
Sample Time
Sampie Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HXCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HXCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001
Total TEQ Concentration -

Lol
-

02-DEL-203
2108331
7/22/2002
1410
0.0-2.0'
STL
G2G240279
009
8/8/2002
Result TEQ
41 41
44
<0.36
<1.0
<0.30
<0.77
<0.88
<25
13
25
220
2.5 CON
14
<0.83
<1.0
4.1
<14
<0.72
<0.76
<0.055
7.1
39J
<0.34
4.0
<4.8
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TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

03-DEL-101
2108328
7/22/2002
1030
0.0-2.0'

STL
G2G240279
002
8/8/2002
Result TEQ
120 120.0

140 -

<2.6 0
13 -
<1.8 ]
41J 0.41
<2.8 0
42 -
40 0.4
77 -
220 0.022
10 CON 1.0
100 -
6.0J 0.3
12 6.0
160 -
9.5 0.95
9.2 0.92
11 1.1
<0.51 0
130 -
32 0.32
<3.0 0
48 -
21 0.0021
- 131

Al -y

03-DEL-102
2108327
7/22/2002
1010
0.0-2.0'
STL
G2G240279
001
8/8/2002
Result TEQ
4.4 4.4
6.3
<0.41
<1.0
<0.24
<0.46
<0.44
<24 -
53J 0.053
10 -
33 0.0
1.0CONJ 0.1
9.3
<0.66
<0.89
8.2
<14
<0.90
<0.74
<0.14

NO 1 OO 1 OCOOCO 1T OO

03-DEL-103
2108329
7/22/2002
1045
0.0-2.0'
STL
G2G240279
003
8/8/2002
Result TEQ
630 EJ 630.0
640 -
517 51
22 -
4.1J 0.41
9.8 0.98
12 1.2
110 -
320 3.2
520 -
2200 0.22
5.7 CON 0.57
54 -
<4 0
42) 2.1
35 -
58J 0.58
3.9J 0.39
42J 0.42
<0.21 0
71 -
21 0.21
<1.7 0
37 -
24 0.0024
- 645

DRAFT

03-DEL-201
2108324
7/22/2002
1105
0.0-2.0'

STL
G2G240279
004
8/8/2002
Result TEQ
370 370.0

390 -
417J 4.1
11 -
417 0.41
13 1.3
12 1.2
98 -
250 25
460 -
1500 0.15
5.8 CON 0.58
49 -
<2.5 0
457 2.2
55 -
6.4 0.64
537J 0.53
437 0.43
<0.18 0
140 -
39 0.39
<2.6 0
86 -
74 0.0074
- 384
{



Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HXCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HXCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001

NS wdr X

Total TEQ Concentration .

03-DEL-202
2108325
7/22/2002
1115
0.0-2.0'
STL
G2G240279
005
8/8/2002
Result TEQ
15 15.0
19 -
<1.2 0
<2.6 -
<2.2 0
12 1.2
6.0 0.6
60 -
450 4.5
820 -
3700 0.37
3.4 CON 0.34
27 -
<1.6 0
<23 0
45 -
3.1J 0.31
357 0.35
377 0.37
<0.13 0
90 -
62 0.62
3.1J 0.031
200 -
180 0,018
- 24

TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

03-DEL-203
2108326
7/22/2002
1130
0.0-2.0'
STL
G2G240279
006
8/8/2002
Result
4.3
4.3
<0.37
<0.45
<0.38
.7
<1.6
5.1
48
88
290
<0.44 CON
3.0
<0.35
<0.73
15
<12 UJ
<1.2

TEQ
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03/04-DEL-101

2108320
7/19/2002
1510
0.0-2.0'
STL
G2G230229
018
8/7/2002
Result TEQ
1200 £ EB 1200.0
1300 EB -
11J 11.0
28 -
19 1.9
57 5.7
47 4.7
310 -
1400 14.0
2600 -
11000 £ J 11
6.2 CON 0.62
130 -
<4.5 0
8.1J 4.0
260 -
21 2.1
18 1.8
12 1.2
<0.70 0
340 -
210 2.1
16 0.16
600 -
790 0.079
- 1250

03/04-DEL-102

2108321
7/19/2002
1520
0.0-2.0'
STL
G2G230229
019
8/7/12002
Result TEQ
280 EB 280.0
290 EB -
<29 0
4.8 -
<3.1 0
12 1.2
11 1.1
77 -
240 2.4
440 -
1800 0.18
5.3 CON 0.53
43 -
<3.6 0
49) 2.5
55 -
7.6J 0.76
6.7J 0.67
6.6J 0.66
<0.39 0
100 -
47 0.47
427 0.042
12 -
97 0.0097
- T291

DRAFT

03/04-DEL-102

2108322 (Duplicate)
7/19/2002
1520
0.0-2.0'

STL
G2G230229
020
8/9/2002
Result TEQ
130 EB 130.0

130 EB -
<23
<23 0
<2.6 0
9.2 0.92
717 0.71
57 -
200 2.0
350 -
1600 0.16
4.4 CON 0.44
27 -
<22 0
<3.6 0
41 -
457 0.45
497 0.49
54) 0.54
<0.32 0
80 -
50 0.50
<3.2 0
111 -
9 0.0002



Location ID

03/04-DEL-103

Sample ID 2108319
Sample Date 7/19/2002
Sample Time 1455
Sample Depth 0.0-2.0'
Laboratory STL
Lot Number G2G230229
Lab. Number 017
Date Dioxins/Furans Analyzed 8/7/2002
Constituent TEF Result TEQ
2,3,7,8-TCDD 1.000 1900 £ EB 1900.0
Total TCDD . 1900 EB g
1,2,3,7,8-PeCDD 1.000 9.9 9.9
Total PeCDD - 27 -
1,2,3,4,7,8-HxCDD 0.100 10 1.0
1,2,3,6,7,8-HxCDD 0.100 28 2.8
1,2,3,7,8,9-HxCDD 0.100 34 34
Total HxCDD - 200 -
1,2,3,4,6,7,8-HpCDD 0.010 730 7.3
Total HpCDD - 1200 -
OCDD 0.0001 4800 0.48
2,3,7,8-TCDF 0.100 12CON 1.2
Total TCDF - 130 -
1,2,3,7,8-PeCDF 0.050 59J 0.29
2,3,4,7,8-PeCDF 0.500 15 7.5
Total PeCDF - 240 -
1,2,3,4,7,8-HxCDF 0.100 20 2.0
1,2,3,6,7,8-HxCDF 0.100 14 1.4
2,3,4,6,7,8-HXCDF 0.100 15 1.5
1,2,3,7,8,9-HxCDF 0.100 <0.66 0
Total HXCDF - 310 -
1,2,3,4,6,7,8-HpCDF 0.010 61 0.61
1,2,3,4,7,8,9-HpCDF 0.010 6.0J 0.06
Total HpCDF - 140 -
OCDF 0.0001 110 0.011
Total TEQ Concentration - - 1939

Jpre.
19
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TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
' NORTH PROVIDENCE, RHODE ISLAND

04-DEL-20
2108316
7/19/2002
1355
0.0-2.0'
STL

1

G2G230229

014
8/7/2002
Result
140 EB
140 EB
<0.80
<0.80
<0.94
<2.5
<2.6
10
41
77
210
0.76 CONJ
2.9
<0.50
<0.60
<1.8
<1.4
<0.73
<0.82
<0.17
4.7
54J
<0.46
11
10J

TEQ
140.0

A OO OO
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&

0.001
141

Auvh\ .

04-DEL-202
2108315
7/19/2002
1345
0.0-2.0'
STL
G2G230229
013
8/7/2002
Result TEQ
571 EB 57.0
59 EB -
<0.59
<1.1
<0.49
<0.96
<1.3
3.1
18
35
110
0.88 CONJ
4.5
<0.52
<0.63
<23
<0.86
<0.51
<0.49
<0.21
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04-DEL-203
2108313
7/19/2002

1320
0.0-2.0'
STL

G2G230229

011

8/7/2002

Result
310 EB
320 EB

<1.2
<1.9
<1.2
<3.8
<34
17
81
150
480
1.4 J CON
6.9
<0.81
<0.96
4.9
<13
<1.2

TEQ
310.0
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05-DEL-100
2108311
7/19/2002
1250
0.0-2.0'
STL
G2G230229
009
8/7/12002
Result TEQ
46 EB 46.0
49 EB -
<1.3 0
<2.6 -
<24 0
45 4.5
9.1 0.91
180 -
4300 D 43.0
9500 -
84000 BDE J 84
1.4 CON 0.14
15 -
<0.98 0
<2.1 0
29 -
357 0.35
<2.8 0
<3.0 0
<0.35 0
130 -
130 1.3
58J 0.058
700 -
440D 0.044
- 105

AN



Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
"~ 1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HXCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HxCDF . -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001
Total TEQ Concentration -

06-DEL-100
2108295
7/18/2002
1100
0.0-2.0'
STL
G2G220146
002
8/14/2002
Result
143
1.4
<0.69
<0.69
<0.32
<0.49
<0.39
<0.92
7.0J
14
110
<0.52
<0.52
<0.54
<0.52
<0.85
<0.28
<0.35
<0.28
<0.29
<2.1
62J
<0.31
is
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TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

06-DEL-200

2108294
7/18/2002
1045
0.0-2.0
STL
G2G220146
001
8/14/2002
Result
<0.22
<0.22
<0.43
<0.43
<0.22
<0.24
<0.22
<0.29
<1.2
<1.2
93J
<0.26
<0.26
<0.34
<0.34
<0.34
<0.18
<0.18
<0.20
<0.20
<0.20
<0.39
<0.21
<0.39
<0.38

(=] OOO'O!OQ

DO OO0 QOO 1 OO

Qo

0.000930
0

NORTH PROVIDENCE, RHODE ISLAND

07-DEL-201
2108306
7/18/2002
1000
0.0-2.0'
STL
G2G230229
004
8/7/2002
Result TEQ
370 EB 370.0
440 EB -
6.8J 6.3
61 -
9.4 0.94
23 2.3
14 14
210 -
390 3.9
740 -
2000 J 0.2
22 CON 2.2
410 -
19 0.95
39 20.0
480 -
74 7.4
53 53
62 6.2
<24 0
530
380 3.8
43 0.43
€20 -
310 0.031
- 432

07-DEL-202
2108304
7/19/2002
935
0.0-2.0'
STL
G2G230229
002
8/7/2002
Result TEQ
61 EB 61.0
160 EB -
7.0 7.0
75 -
58J 0.58
23 23
15 1.5
220 -
340 34
600 -
1400 0.14
18 CON 1.8
360 -
15 0.75
22 11.0
360 -
25 25
23 23
21 2.1
<1.1
250 -
110 1.1
7.7 0.077
190 -
93 0.0093
- 98

DRAFT
07-DEL-203
2108305
7/19/2002
950
0.0-2.0'

STL
G2G230229
003
8/7/2002
Result TEQ
340 EB 340.0

470 EB .
14 14.0
150 -
11 1.1
43 4.3
30 3.0
390 -
510 5.1
890 -
2100 0.21
39 CON 3.9
540 -
28 1.4
40 20.0
550 -
39 3.9
38 3.8
37 3.7
<2.0 0
450 -
150 1.5
12 0.12
260 -
110 0.011



Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HxCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001
Total TEQ Concentration -

fl "\\':.

9-DEL-201
2108293
7/17/2002
1630
0.0-2.0'
STL
G2G190281
012
8/15/2002
Result TEQ
16 16
21 -
<0.82 0
<22 -
<0.68 0
323 0.32
<1.3 0
19 -
29 0.29
49 -
150 0.015
1.7 CON 0.17
57 -
<14 0
457 2.2
98 -
3.8J 0.38
49J 0.49
3.6J “0.36
<0.58 0
88 -
25 0.25
<22 0
63 -
47 0.0047
- 20

TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

9-DEL-202
2108290
7/17/2002
1545
0.0-2.0'
STL
G2G190281
009
8/15/2002
Result TEQ
9.3 9.3
13 -
<1.0 0
<3.8 -
<0.81 0
31J 0.31
29J 0.29
29 -
16 0.16
35 -
61 0.0061
1.6 CON 0.16
91 -
<2.7 0
7.9 39
280 -
6.7 0.67
11 1.1
10 1.0
<0.35 0
220 -
24 0.24
<1.7 0
42 -
7.0J 0.0007
- 17
{

9-DEL-203
2108292
7/17/2002
1610
0.0-2.0'
STL
G2G190281
011
8/15/2002
Result TEQ
9.7 9.7
51 -
6.8 6.8
47 -
50J 0.5
15 1.5
12 1.2
160 -
64 0.64
130 -
220 0.022
15 CON 1.5
450 -
18 0.9
40 20.0
1000 -
48 4.8
58 58
54 54
<14 0
990 -
150 1.5
10 0.1
260 -
40 0.004
- 60

10-DEL-301
2108297
7/18/2002
1255
0.0-2.0'
STL
G2G220146
004
8/14/2002
Result TEQ
320 320.0
360 -
45)J 4.5
13 -
<29 0
8.2 0.82
8.5 0.85
65 -
140 14
260 -
910 0.091
8.8 CON 0.88
83
<2.8 0
5.6J 2.8
82 -
6.0J 0.6
52J 0.52
<3.3 0
<0.39 0
74 -
43 0.43
<2.5 0
82 -
4 0.0044
- 333

DRAFT

10-DEL-301
2108298 (Duplicate)
7/18/2002
1255
0.0-2.0'

STL
G2G220146
005
8/14/2002
Result TEQ

360 360.0
410 -
527 5.2
23 -
<3.6 0
11 1.1
10 1.0
90 -
190 1.9
370 -
1200 0.12
9.8 CON 0.98
150 -
<4.0 0
51) 2.5
140 -
587 0.58
54J 0.54
<3.6 0
<0.35 0
83 -
49 0.49
<22 0
94 -
52 0.0052
- 374
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Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HxCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001
Total TEQ Concentration -

10-DEL-302
2108296
7/18/2002
1240
0.0-2.0'
STL
G2G220146
003
8/14/2002
Result TEQ
97 97.0
110 -
<1.9 0
<4.1 -
<0.69 0
<2.6 0
<3.0 0
18 -
39 0.39
76 -
260 0.026
4.5 CON 0.45
54 -
<1.9 0
<2.7 0
25 -
<2.7 0
2.2 0
<17 0
<0.37 0
13 -
15 0.15
<0.96 0
27 -
17 0.0017
- 98

(-

TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT

CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

10-DEL-303
2108301
7/18/2002
1330
0.0-2.0"

STL
G2G220146
008
8/14/2002
Result TEQ
1200 D 1200.0
1300 -

15 15.0
77 -
12 1.2
97 9.7
33 33
390 -
3300 33.0
5200 -
42000 D 4.2
27 CON 2.7
460 -
8.7J 0.43
16 8.0
300 -
39 3.9
15 1.5
9.7 0.97
<0.94 0
610 -
620 6.2
70 0.7
2700 -
1800 D 0.18
- 1291

11-DEL-100
2108286
7/17/2002
1410
0.0-2.0'
STL
G2G190281
005
8/15/2002
Result TEQ
50 50.0
57 -
<1.0
<2.8

S
=

[
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)
"B, ol i coco o0
)

-
[

12-DEL-101
2108282
7/17/2002
1245
0.0-1.0'
STL
G2G190281
001
8/15/2002
Result TEQ
800 800.0
860 -
79J 7.9
16 -
<5.8 0
16 1.6
20 2.0
110 -
210 2.1
390 -
1100 0.11
10 CON 1.0
110 -
<3.9 0
6.1J 3.1
62 -
65J 0.65
67J 0.67
<3.9 0
<0.73 0
110 -
64 0.64
<42 0
120 -
78 0.0078
- 820

PamneN
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12-DEL102
2108283
7/17/2002
1300
0.0-2.0'
STL
G2G190281
002
8/15/2002
Result TEQ
8.1 8.1
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Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HXCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HXCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001

Total TEQ Concentration -

P 4"”?‘\%

TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

12-DEL-103
2108284
7/17/2002
1315
0.0-1.0'
STL
G2G190281
003
8/15/2002
Result TEQ
530 530.0
670 -
20 20.0
100 -
26 2.6
96 9.6
70 7.0
680 -
980 9.8
1700 -
3700 0.37
28 CON 2.8
320 -
23 1.2
31 16.0
350 -
53 53
41 4.1
29 2.9
<24 0
630 -
580 5.8
33 0.33
1200 -
400 0.04
- 618
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TABLE 7 (continued)
SUMMARY OF CONSTITUENTS
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE
NORTH PROVIDENCE, RHODE ISLAND

Notes to Table 7
Laboratory results of samples analyzed by STL using USEPA Method 8290; results have been adjusted for dry weight
pg/g = picograms per gram = parts per trillion (ppt)
TEQ = Toxic Equivalents
Total TEQ concentration reported to the nearest pg/g
TEF = Toxic Equivalency Factor provided by World Health Organization (WHO) (7/23/99)
Immuno-assay results of samples screened by LEA using USEPA Method 4025
J = Estimated result; result is less than the reporting limit
CON = Confirmation analysis
D = Result was obtained from the analysis of a dilution
E = Estimated result; result concentration exceeds the calibration range
LEA = Loureiro Engineering Associates, Inc.
STL = Severn Trent Laboratories, Inc. - Sacramento
Data Validation Qualifiers presented in Italics:
UJ = The compound was analyzed for, but not detected. The associated numerical value is the estimated sample quantitation limit.

J = The associated numerical value is an estimated quantity.

EB = The compound was detected in aqueous equipment blank associated soil samples.

E = Analyte was flagged by the laboratory; the analyte was further qualified by the reviewer.



DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

Location ID
Sample ID
Sample Date
Sample Time
Sample Depth
Laboratory
Lot Number
Lab. Number
Date Dioxins/Furans Analyzed
Constituent TEF
2,3,7,8-TCDD 1.000
Total TCDD -
1,2,3,7,8-PeCDD 1.000
Total PeCDD -
1,2,3,4,7,8-HxCDD 0.100
1,2,3,6,7,8-HxCDD 0.100
1,2,3,7,8,9-HxCDD 0.100
Total HxCDD -
1,2,3,4,6,7,8-HpCDD 0.010
Total HpCDD -
OCDD 0.0001
2,3,7,8-TCDF 0.100
Total TCDF -
1,2,3,7,8-PeCDF 0.050
2,3,4,7,8-PeCDF 0.500
Total PeCDF -
1,2,3,4,7,8-HxCDF 0.100
1,2,3,6,7,8-HxCDF 0.100
2,3,4,6,7,8-HxCDF 0.100
1,2,3,7,8,9-HxCDF 0.100
Total HxCDF -
1,2,3,4,6,7,8-HpCDF 0.010
1,2,3,4,7,8,9-HpCDF 0.010
Total HpCDF -
OCDF 0.0001

Total TEQ Concentration -

TABLE 8

SUMMARY OF CONSTITUENTS FOR ADDITIONAL SAMPLES

NORTH PROVIDENCE, RHODE ISLAND

03 / 04-DEL-104

2112412
9/10/2002
1405
0.0-2.0'
STL
G2I120184
003

Result
18
18

<0.20

<0.82
<0.42
<0.99
<0.96
2.9
21
38
140
<0.42 CON
7.5
<0.27
<0.56
18
<0.77
<0.59
<0.63
<0.15
7.8
357
<0.26
7.6
631]

(=4
08l SOOO 1 OO ©

5

0.06063
18

03 / 04-DEL-104
2112416 (Duplicate)
9/10/2002
1405
0.0-2.0'

STL
G21120184
007

Result
11 11
11

<0.15

<0.76
<0.45
<0.90
<1.0
3.2
24
44
160
0.82 J, CON
8.1
<0.31
<0.61
8.1
<0.88
<0.71

o

o’g-oooo-oo-gs-i&,-ooo-o-

ee

-
et
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TEQ
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frery

03 / 04-DEL-105

2112413
9/10/2002
1435
0.0-2.0'
STL
G2I120184
004
Result TEQ
19 19
39 -
<0.24 0
8.2 -
<14 0
5217 0.52
447] 0.44
44 -
150 1.5
270 -
1200 0.12
7.8 CON 0.78
90 -
3.6J 0.18
6.0 3.0
130 -
527 0.52
487 0.48
4.7J 0.47
<0.23 0
97 -
35 0.35
<25 0
7 -
51 0.0051
- 27

10-DEL-304
2112410
9/10/2002
1135
0.0-2.0’
STL
G2I120184
001

Result
64J
79
<0.86
6.7
<0.90
<33
<34
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TABLE 8 (continued)
SUMMARY OF CONSTITUENTS FOR ADDITIONAL SAMPLES
DEFINING THE SPECIFIC LIMITS OF DIOXIN-IMPACTED SOIL AND SEDIMENT
CENTREDALE MANOR RESTORATION PROJECT SUPERFUND SITE

NORTH PROVIDENCE, RHODE ISLAND
Notes to Table 8

Laboratory results of samples analyzed by STL using USEPA Method 8290; results have been adjusted for dry weight
pg/g = picograms per gram = parts per trillion (ppt)

TEQ = Toxic Equivalents

Total TEQ concentration reported to the nearest pg/g

TEF = Toxic Equivalency Factor provided by World Health Orgamzatlon (WHO) (7/23/99)

J = Estimated result; result is less than the reporting limit

CON = Confirmation analysis

STL = Severn Trent Laboratories, Inc. - Sacramento

Data Validation Qualifiers presented in Italics:
J = The associated numerical value is an estimated quantity.
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TABLE 9
SUMMARY OF CONSTITUENTS DETECTED IN SOIL/SEDIMENT STOCKPILE
Centredale Manor Restoration Project Superfund Site
North Providence, Rhode Island

Location ID COMP-C1

Sample ID 2212130
Sample Date 12/10/2002
Sample Time 11:30
Laboratory  STL-Connecticut
Lab. Number 202698-1
Constituent Units Resutt
Polychlorinated Biphenyls (USEPA Method 8082)
Aroclor 1016 : ug/kg <29
Aroclor 1221 ug/kg <2.7
Aroclor 1232 ug/kg <3.0
Aroclor 1242 ug/kg 95
Aroclor 1248 ug/kg <2.1
Aroclor 1254 ug/kg 510
Aroclor 1260 ug/kg 65
Ignitability by USEPA Method 1030 Pos/Neg Neg
Reactivity (cyanide) by USEPA Method 9014 ug/kg <500
Reactivity (sulfide) by USEPA Method 9034)* mg/kg <6.6
Total Petroleum Hydrocarbons by USEPA Method 418.1 mg/kg 1650
Corrosivity (pH) by USEPA Method 9045C. Yes/No No
Metals (Mass)(USEPA Methods 6010/74714)
Arsenic mg/kg 39
Barium mg/kg 43.8
Cadmium mg/kg <2.0
Chromium mg/kg 21.7
Lead mg/kg 149
Mercury mg/kg 0.21
Selenium mg/kg <3.1
Silver : mg/kg - <0.59
Metals (TCLP)
‘Lead mg/1 0.153
Notes:

Laboratory results of samples analyzed by Severn Trent Laboratories, Inc. - Connecticut (STL-CT) using SW-846
methods; results have been adjusted for dry weight.

TCLP = Toxicity Charachteristic Leachate Procedure

mg/kg = milligrams per kilogram

ug/kg = micrograms per kilogram

mg/l = milligrams per liter



TABLE 9 (continued)

SUMMARY OF CONSTITUENTS DETECTED IN SOIL/SEDIMENT STOCKPILE

Centredale Manor Restoration Project Superfund Site

North Providence, Rhode Island

Location ID
Sample ID
Sample Date
Sample Time
Laboratory
Lab. Number
Constituent Units
Semi-Volatile Organic Compounds (USEPA Method 8270C)
4-Methylphenol ug/kg
Naphthalene ug/kg
2-Methylnaphthalene ug/kg
Acenaphthylene ug/kg
Acenaphthene ug/kg
Dibenzofuran ug/kg
Fluorene ug/kg
Phenanthrene ug/kg
Anthracene ug/kg
Carbazole ug/kg
Di-n-butyl phthalate ug/kg
Fluoranthene ug/kg
Pyrene ug/kg
Benzo(a)anthracene ug/kg
Chrysene ug/kg
Bis (2-ethylhexyl)phthalate ug/kg
Di-n-octyl phthalate . ' ug/kg
Benzo(b)fluoranthene ugkg
Benzo(k)fluoranthene ug/kg
Benzo(a)pyrene ug/kg
Ideno(1,2,3-cd)pyrene ’ ug/kg
Dibenzo(a,h)anthracene ug’kg
Benzo(ghi)perylene ug/kg
Notes:

COMP-C1
2212130
12/10/2002
11:30
STL-Connecticut
202698-1
Result

110J
400]
1900
170
8107J
6701]
1400
7800
2100
990 J
160J
8500
7200
4400
4700
3007
3307
4100
4400
3400
510)
240)
420

Laboratory results of samples analyzed by Severn Trent Laboratories, Inc. - Connecticut (STL-CT) using SW-846

methods; results have been ad